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What is claimed is:

1. An apparatus for a television program delivery system characterized by:

receiving means (272) for receiving television programs in analog

or digital format, each having video and audio components, wherein the

receiving means (272) includes at least one reception port;

coordinating means, connected to the receiving means (272), for

coordinating the receipt of the television programs;

input means (262) for receiving input commands and specific

information about each of the television programs;

database means (268), including a central processing unit (264),

connected to the input means (262), for storing and supplying information

about the television programs;

generation means (264), connected to the input means (262) and

database means (268), for generating a program control information

signal (276) based on the input from the input means (262) and the

database means (268), the signal (276) containing specific identification

about each television program in a subset of television programs received

by the receiving means (272), including the date and time of display and

the category into which the television program falls;

combining means (270), connected to the generation means (264)

and receiving means (272), for combining the subset of television

programs identified in the program control information signal (276) in

preparation for transmission;

multiplexing means (290), including a multiplexer, connected to

the combining means (270), for multiplexing the combined television

programs and program control information signal (276) for transmission;

and

transmitting means (292, 294, 296), including a modulator,

connected to the multiplexing means (290), for simultaneously

transmitting the multiplexed program control information signal (276)

along with the multiplexed television programs so that video displays can
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be generated from the program control information signal and so that the

downstream displays of the television programs can be selected and

controlled by the viewers.

2. The apparatus of claim 1 further characterized by a conversion means

(284), connected to the receiving means (272), for digitizing the television

programs received in analog format.

3. The apparatus of claim 1 wherein the database means (268) further

includes means for storing and for supplying information about the viewers.

4. The apparatus of claim 1 wherein the generation means (264) includes

means for designating a set of television programs whose identities will be

included in the program control information signal (276) so that the subset of

television programs corresponds to one or more television program line-ups.

5. The apparatus of claim 1 wherein the input means (262) includes a local

sensor and receptor which responds to voice, touch sensitive entries or input keys.

6. . The apparatus of claim 1 wherein at least one of the television programs

includes a television program which is continuously and repeatedly transmitted

and wherein the program control information signal (276) continuously transmits

the next incremental start time.

7. The apparatus of claim 1 wherein the central processing unit (264)

combines and analyzes information from the database means and input entered

from the input means (262) to generate the digital program control data

information signal (276).

8. The apparatus of claim 1 wherein the apparatus is further characterized

by internal video storage (267) of television programs in analog or digital format



Page 000419

CA 02151458 2001-01-04

87

and means for acquiring external feeds of television programming, both of which

are accessible by and connected to the receiving means (272) whereby either

internally stored programming or externally obtained programming can be

converted by the converting means (284), combined by the combining means

(270) and transmitted by the transmitting means (292, 294, 296) along with a

related program control information signal (276).

9. The apparatus of claim 1 wherein the central processor unit (264) includes

processing means for controlling the content of the program control information

signal combined with software operating the processing means based on

commands entered into input means (262), the combined processing means and

software characterized by:

means (262, 264) for creating program lineups for transmission to

viewers;

means (264, 268), connected to the creating means (262, 264) for

prioritizing programs based on a plurality of factors including popularity

of the program, its weighted importance and the bandwidth available to

the viewer to receive the plurality of programs;

means (262), connected to the prioritizing means, for initiating

allocation of different menus to different classes of viewers;

means (262), connected to the menu means, for initiating

bandwidth allocations so that different program content is sent to diflerent

viewers; and

editing means (262), connected to the menu means, to design,

create and change menus listing the variable content created by the

prioritizing means and the allocation means.

10. The apparatus of claim 1 wherein the program control data information

signal includes a category designation for each television program, each category

designation selected from the group consisting of static programming, interactive

services, pay for view, live sport specials, mini pays or data services.
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11. The apparatus of claim 1 wherein the transmitting means (292, 294, 296)

includes means for transmitting the signal to a plurality of selectable satellite

transponders and wherein the apparatus is further characterized by means for

grouping television programs into separate groups for transmission over selected

transponders.

12, The apparatus of claim 1 wherein the transmitting means (292, 294, 296)

includes means for transmitting the signal to a plurality of selectable satellites and

the apparatus is fiirther characterized by means for grouping television programs

into separate groups for transmission to different geographical regions.

13. The apparatus as claimed in claim 1 wherein the database means (268)

includes a plurality of databases and wherein the apparatus is further

characterized by processing means for accessing the databases and processing the

infomiation therein to provide the requisite program control information signal,

the databases including information conceming each scheduled Program, records

representing the source from which each television program was obtained,

optional display services available, available previews of television programs,

program categories for each television program to be transmitted and price

categories for each television program to be transmitted.

14. The apparatus as claimed in claim 1 wherein the database means (268)

includes a plurality of databases, each database composed of multiple related sets

of data, and wherein the apparatus is further characterized by processing means

for accessing the databases and processing the information therein and

management means for determining how to operate the apparatus so that it

provides the requisite control information signal, the databases including:

means for storing information about each destination to which the

apparatus transmits;
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means for storing information about rights in or ownership in each

program source;

means for storing information about price, promotion and

packaging of each program broadcast;

means for storing information about the storage location of each

internally stored program; and

means for storing information about marketing and customer.

The apparatus of claim 1 modified in that:

the apparatus is further characterized by an internal collection

means, connected to the receiving means (272), for gathering television

programs from internal sources and feeding the television programs from

internal sources to the reception port;

the generation means (264) and the input means (262) are part of

a packaging means for creating program control information and for

packaging television programs using the program control information, the

packaging means including:

the central processing unit (264);

the input means (262) which includes an interface,

connected to the central processing unit (264), to enable the

program packager to enter program line—up information, wherein

the interface is operably connected to the central processing unit

(264);

a storage means, connected to the central processing unit

(264), for storing the entered program line—up information;

logic means (264), connected to the central processing

unit (264), for arranging the stored program line-up information

and for creating program control information; and

means (264), connected to the logic means (264), for

generating a program control information signal (276) from the

program control information;
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the combining means (270) combines the set of television

programs identified in the program control information signal (276) with

the program control information signal(276) to create a combined signal,

wherein the combining means includes a delivery control processor (270);

the multiplexing means (290) multiplexes the combined signal;

and

the transmission means (292, 294, 296), transmits the combined

signal.

The apparatus of claim 15, wherein

the packaging means includes means for generating menu

configurations (324); and

the packaging means generates the program control information

using the menu configurations.

The apparatus of claim 15 further characterized by:

means (264) for receiving unique cable franchise control

information from cable franchises;

means (269, 328), connected to the receiving means (264), for

storing the unique cable franchise control information, the storing means

includes the cable franchise configuration database (328); and

wherein the generating means (264), connected to the storing

means (328) comprises means for including the unique cable franchise

control information signal in the generated program control information

signal.

18. A method for delivering televisions programs in a television program

delivery system characterized by the steps of:

(a) receiving (272) a plurality of television programs in analog or

digital format, each having video and audio components;
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(b) supplying (262) information about the received television

programs, including information on the identities of the received television

programs;

(c) storing (268) information supplied about the received television

programs for use in the steps of delivering the received television programs;

(d) creating (400, 316, 318, 342) a plurality of program line—ups that

identify received television programs using the stored information about the

received television programs;

(e) generating (326, 442) a program control information signal (276)

using one or more of the created program line-ups;

(f) preparing (332, 334) the program control information signal (276)

and a plurality of the television programs identified in the program control

information signal for transmission; and

(g) transmitting (292, 294, 296) the prepared program control

information signal (276) and the prepared television programs for redistribution

to subscriber locations, whereby, the prepared and transmitted television

programs may be viewed by a subscriber.

19. The method of claim 18 wherein the preparing step includes a method of

transmitting a plurality of programs to a cable headend (208), each of the

plurality of programs corresponding to one of a plurality of genre categories, the

transmitting including the steps of:

prioritizing (400) each of the programs by assigning to each of the

programs one of a plurality of priority levels, the plurality of priority

levels including a high priority level and progressively lower priority

levels;

forming (400) a plurality of signals, each of the signals including

programs corresponding to a single priority level;

appending (320) a header to each of the signals, wherein the

header identifies the priority level for a corresponding signal, thereby

enabling recognition by the cable headend; and
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transmitting (292, 294, 296) each of the headers and the

corresponding signals to the cable headend (208).

The method of claim 18, wherein the preparing step includes a method of

transmitting programs to a plurality of transponders, the method including the

steps of:

21.

prioritizing (400) each of the programs by assigning to each of the

programs one of a plurality of priority levels, the plurality of priority

levels including a high priority level and progressively lower priority

levels;

forming (400) a plurality of signals, each of the signals including

programs corresponding to a single priority level; and

transmitting (292, 294, 296) the plurality of signals to the

plurality of transponders so that none of the transponders receives more

than one of the signals.

The method of claim 20 further including the step of dynamically

changing bandwidth allocation for at least one of the plurality of categories.

22. The method of claim 18 wherein the preparing step includes a method of

transmitting a plurality of programs in a first amount of bandwidth for reception

by a first cable headend (208), and in a second amount ofbandwidth which is less

than the first amount of bandwidth for a second cable headend (208), the method

including the steps of:

prioritizing (400) each of the programs by assigning to each of the

programs one of a plurality of priority levels, the plurality of priority

levels including a high priority level and progressively lower priority

levels;

dividing (320) the first amount of bandwidth so that each program

category receives a portion of the first amount of bandwidth;
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forming (320) a first allocation of bandwidth by allocating the

first amount of bandwidth to high priority programs in each category;

continuing the forming (400) a first allocation step with the

progressively lower priority levels until at least one of the following

conditions occurs:

all programs are allocated;

all of the first amount of bandwidth is allocated;

dividing the second amount of bandwidth so that each program

category receives a portion of the second amount of bandwidth;

forming (3 20) a second allocation of bandwidth by allocating the

second amount of bandwidth to high priority programs in each category;

continuing the forming a second allocation step with the

progressively lower priority levels until at least one of the following

conditions occurs:

all programs are allocated;

all of the second amount of bandwidth is allocated;

transmitting the first allocation of bandwidth to the first cable

headend (208); and

transmitting the second allocation of bandwidth to the second

cable headend (208).

23. The method of claim 18 wherein the step of generating a program control

information signal (276) for use by viewers using menus of available

programming based on program line-up information includes the steps of:

obtaining and storing (400) program line-up information for each

program, the program line-up information comprising, program name,

program start time, program duration, program category and program

price;

arranging (432) the program line-up information for all programs

in a menu configuration;
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creating (430) program control information using the program

line-up information;

generating (442) a digital program control information data signal

using the program control information; and

continuously transmitting (292, 294, 296) the digital program

control information data signal simultaneously with the programs.

The method of claim 18 wherein the step of generating a program control

information signal includes generating a program control information signal for

transmission to viewers of a simultaneously transmitted plurality of television

programs so that variable video displays of current and fiiture programming can

be generated and so that the downstream displays of the television programs can

be selected and controlled by the viewers, the method including:

25.

receiving (400) as input data entry, program names, start times

(412), program duration and program category (302, 304, 306, 308, 310,

312) and price (414);

combining (402) the input data with stored marketing data (420,

422) including the frequency with which programs are watched by

viewers and the demographics of viewers;

weighing (424) the data according to algorithms which assign a

weight of importance to each type of data;

generating (430, 432) from the data a program line-up, and

program position on menu formats;

displaying (43 4) the resulting draft menu for editing;

editing (436, 400) the menu; and

processing (438) the edited menu to generate (442) the program

control information signal for transmission to viewers.

The method of claim 24 wherein digital program control information

signal is transmitted to cable franchises and wherein the method further includes:
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means (404) for receiving specific information relating to each

cable franchise that receives the signal; and

means (404) for creating a customized signal (428) for each cable

franchise.

26. The method of claim 24 wherein the program control information signal

also contains information for identifying virtual channels for interactive services

(304) and data services (312) available to viewers using service information

(503), the method further including the steps of:

collecting service information (503) on the data services (312) available;

inventorying the interactive services (304) to be made available to the

viewer;

assigning a virtual channel for the data services (312) and the interactive

services (304);

determining method of upstream transmissions for interactive services

(304); and

creating a menu for interactive services (304) and data services (312) for

later processing.

27. The method of claim 18 wherein the step of creating a program line-up

includes a method to assist a program packager to create a transmissible data

information signal which organizes stored information on television programs

available for viewing into program line—ups and generates (442) a program

control information signal (276) from the program line-ups to enable selection of

television programs for viewing by viewers, the method including the steps of:

receiving (400) information on television programs available for viewing;

organizing (430) the information on television programs available for

viewing into program line~up information using stored computer instructions

including a set of computer instructions for utilizing the stored data to optimize

the selection of television programs to be watched by each viewer;

editing (436) the program line—up information;
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generating (442) the program control information signal (276) using the

program line-up information; and

transmitting (292, 294, 296) the program control information signal (276)

as a digital data signal so that the television programs from which a viewer can

choose will be displayed for selection by a viewer.

28. The method of claim 27 further including the steps of gathering of

program watched information from viewers, and wherein the organizing step

further includes:

targeting (402) a television program; and

managing (402) the yield of the programs watched information for the

targeted program so that the targeted program yields higher programs watched

information.

29. The method of claim 27 wherein at least one of the television programs

is a program service including a time limited series of programming offered for

a defined time each day for a limited number of calendar days and wherein the

program control information signal (276) includes information providing an

identification and description of the service, the starting and stopping dates and

the times each day that the service can be viewed by the viewers.

30. The method of claim 18 wherein the step of creating a program line-up

includes a method to create program services containing at least one program and

an interstitial audio/video for transmission, the method, including the following

steps:

obtaining (461) one or more programs and interstitial audio/video;

creating (460) events including:

combining (462) one or more programs with one or more

interstitial audio/video so that an event is longer than the one or more

combined programs; and

creating (464) an event identification for recalling the event;
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generating program services including:

integrating one or more events using the event identification so

that there are no disruptions to the programs or interstitial audio/video;

determining (318) calendar days that the program service will be

transmitted;

defining (400) time of day that the program service will be

transmitted; and

transmitting (292, 294, 296) the program service containing the integrated

events on the determined calendar days at the defined time.

31. The method of claim 30 wherein program services are paid for by

viewers, the method further including the steps of:

creating a mini-pay consisting of one or more program services; and

assigning a price to the mini-pay.

32. The method of claim 18 characterized in that the step of creating a

program line-up includes a method for creating near video on demand service

using programs wherein the near video on demand service is transmitted from a

central location for distribution to subscribers, including:

designating (400) a program to be available to subscribers more than once

during a day;

evaluating (400) the length of the designated program;

creating (400) program start times using the evaluated length of the

program;

organizing (430) a program line-up with the designated program and the

program start times so that the program appears in the program line-up more than

once and wherein more than one designated programs is in the program line-up;

and

wherein the step of generating (442) a program control information signal

(276) uses the organized program line-ups.
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33. The method of claim 32 wherein programs may be demanded within

fifteen minutes, the step of creating program start times includes:

dividing the evaluated program length into multiple fifteen minutes

segments and one last segment; and

identifying interstitial audio/video to be added to the last segment.

34. The method of claim 32 wherein a monitor is used, the method further

characterized by:

graphically (438) reorganizing the program line up using a monitor before

generating the program control information signal.

35. The method of claim 18 characterized in that the step of creating a

program line-up includes a method for creating near Video on demand service

using programs wherein the near video on demand service is transmitted from a

central location for distribution to subscribers, including:

designating (400) a program to be available to subscribers more than

evaluating (400) the length of the designated program;

creating (400) program start times using the evaluated length of the

program;

organizing (430) a program line—up using the program start times (412)

so that the program appears in the program line—up more than once;

generating (434) a program control information signal using the

organized program line-up; and

transmitting (292, 294, 296) the program control information signal (276)

and the designated program to subscribers, wherein the designated program is

transmitted to subscribers at the designated programs start times (412).

3 6. The method of claim 18 fiirther including method for compiling and using

program watched data (420) containing information on programs wherein
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program watched data is received from one or more remote locations, the method

further characterized by the steps of:

receiving (402) program watchcd data;

designating (402) a program for analysis;

compiling (402) the received program watched data (420) for the

designated program; and

using the compiled program watched data (420) in the formation of a

program line-up including:

determining (430) whether the compiled data is favorable for

placing the designated program in a particular time slot; and

allotting (430) a time slot for the designated program in the

program line up.

37. The method of claim 35 wherein menus having menu space are filled

using the program watched data, further characterized by the step of:

allocating menu space for the designated program using the program line-

up.

38. The method ofclaim 18 wherein the packaging step includes a method for

allocating a given amount of bandwidth for a plurality of television programs

from the programs received by the receiving means (272), each of the programs

corresponding to one of a plurality of genre categories, the allocation method

including the steps of:

prioritizing (400) each of the programs by assigning to each of tl1e

programs one of a plurality of priority levels, the plurality of priority

levels including a high priority level and progressively lower priority

levels, whereby programs having a higher priority level will be accepted

by systems having a limited bandwidth;

dividing the given amount of bandwidth so that each program

category receives a portion of the given amount of bandwidth;
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allocating (320) the given amount of bandwidth to high priority

programs in each category; and

continuing the allocating step with the progressively lower

priority levels until at least one o l" the following conditions occurs:

all programs are allocated,

all of the given amount of bandwidth is allocated.

39. An operations center for use by a program packager to provide a

television program. delivery system, said operations center comprising:

a reception port for receiving television programs;

external collection means for gathering television programs from

external sources and feeding television progrzuns from external sources to

said reception port;

internal collection means, connected to said reception port, for

gathering television programs from internal sources and feeding said

television programs from internal sources to said reception port;

a converter for converting any of said television programs that are

in non-digital format to digital format;

packaging means for creating program control information and for

packaging said digital ilorinat television programs using said program

control information, said packaging means comprising:

a central processing unit:

an interface, connected to the central processing unit, to

enable a program packager to enter program line-up information,

wherein said interface is operahly connected to said central

processing unit;

storage means. connected to the central processing unit, for

storing said entered program line-up information;

logic means. connected to the central processing unit, for

arranging said stored program line-up information and for creating

the program control information; and
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means, connected to the logic means, for generating a

digital program c:ontro] information signal from the program

control information;

combining means for creating a combined signal, said

combined signal comprising the packaged digital format programs

and the digital program control information signal; and

transmission means, operably connected to said packaging

means, for transmitting said combined signal.

40. The operations center of claim 39, wherein

said packaging means comprises means for generating menu

configurations; and

Said packaging means generates said program control information

using said menu configurations.

41. The operations center of claim 39. said operations center further

comprising:

means for receiving unique cable franchise control information

from cable franchises;

means, connected. to the receiving means. for storing said unique

cable franchise control information; and

wherein said generating means is connected to the storing means

and comprises means for including said unique cable franchise control

information in said generated digital program control information signal.

42. A method for remotely generating a program control information

signal for use by viewers using menus ofavailable programming based on

program line-up information, said method comprising the steps of:

obtaining and storing program line-up information for programs,

the program line-up information comprising, program name, program start

time, program duration, program category and program price;
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arranging said program line-up information for said programs in a

menu configuration;

creating program control information using said program 1ine—up

information;

generating a digital program control information data signal using

said program control information; and

continuously transmitting said digital program control information

data signal siniultaneously with said programs.

43. A method of generating a digital program control data information

signal for transmission to viewers receiving :1 simultaneously transmitted

plurality of television programs so that variable video displays of current

and future programming can be generated and so that the downstream

displays of the television programs can be selected and controlled by the

viewers, the method uses. stored marketing data. algorithms, and menus,

the method comprising:

receiving input data. including program names. start times,

program duration or program category and price;

combining the input data with the stored marketing data

comprising the frequency with which programs are watched by viewers

and the demographics of viewers:

weighing the combined data according to algorithms which assign

a weight of importance to each type of data;

generating from the weighted data a program linc—up and program

positions on menu formats resulting in a draft menu;

displaying the resulting draft menu for editing;

editing the draft menu; and

processing the edited menu to generate the digital program control

data information signal for transmission to viewers
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44. The method of claim 43 wherein the digital program control data

information signal is transmitted to cable franchises a11d wherein the

method further comprises:

receiving specific itiforrnation relating to each cable Franchise that

receives the signal: and

creating a customized signal for each cable franchise.

45. The method of claim 43 wherein the digital program control data

information signal also contains information for identifying virtual

channels for interactive services and data services available to viewers

using service information. the method further comprising:

collecting service informatioii on the data services available;

invemorying the interactive services to be made available to the

viewer:

assigning a virtual channel for the data services and the interactive

services;

determining method of upstream transmissions For interactive

services; and

creating a menu for interactive services and data services for later

processing.

46. A method to assist a program packager to create a transmissible

data information signal which organizes stored ini'ormation on television

programs available for vit:v\'ing into program line-ups and generates .1

program control information signal from the program line-ups to enable

selection of television programs for viewing by viewers, the method

comprising:

receiving information. on television programs available for

viewing;

organizing the information on television programs available for

Viewing into program line—up information using stored computer

instructions including a :-set of computer instructions for utilizing stored
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data to optimize the selection of television programs to be watched by

each viewer;

editing the program line-—up information;

generating the program control information signal using the

program line—up information; and

transmitting the program control information signal as a digital

data signal so that the television programs from which 2; viewer can

choose will be displayed for selection by :1 viewer.

47. The method of claim 46 further comprising gathering of program

watched information from ‘viewers, and wherein the organizing step

further comprises:

targeting a television program: and

managing the yield of the programs watched information for the

targeted program so that the targeted program yields higher programs

watched information.

48. The method of claim 40 wherein at least one of the television

programs is a program service comprising a time limited series of

programming offered for :1 defined time each day for a limited number of

calendar days and wherein the program control information signal

comprises information providing an identification and description of the

service, the starting and stopping dates and the times each day that the

service can be viewed by the viewers.

49. A method to create program services containing at least one

program and an interstitial audio/video [or transmission. comprising:

obtaining one or more programs and interstitial audio/video;

creating events comprising:

combining one or more programs with one or more

interstitial audio/video so that an event is longer than the one or

more combined programs; and
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creating an event identification for recalling the event;

generating program services comprising;

integrating one or more events using the event

identification so that there are no disruptions to the

programs or interstitial audio/video:

determining calendar days that the program services

will be transmitted:

defining time of day that the program

services will be transmitted; and

transmitting the program services containing

the integrated events on the determined calendar

days at the defined time.

50. The method of claim 49 wherein program services are paid for by

viewers, the method fiirther comprising:

creating a mini—pay consisting of one or more program services;

and

assigning a price to the niini—payt

S1. A method for generating a program control information signal for

near video on demand service using programs wherein the near video on

demand service is transmitted from a central location for distribution to

subscribers, comprising:

designating a program to be available to subscribers more than

once during a day;

evaluating the length of the designated program;

creating program start times using the evaluated length of the

program;

organizing a program line-up with the designated program and the

program start times so that the program appears in the program line-up

more than once and wherein more than one designated program is in the

program line-up;



Page 000438

CA 02151458 2003-03-07

106

generating the program control information signal using the

organized program line up for transmission.

52. The method of claim 51 wherein designated programs may be

demanded within fifteen minutest the step of creating program start times

comprises:

dividing the evaluated program length into multiple fifteen

minutes segments and one last segment; and

identifying interstitial audio/Video to be added to the last segment.

53. The method of claim 5| wherein a monitor is used further

comprising:

graphically reorgztnizing the program line up using a monitor

before generating the program control information signal.

54. A method for creating near video on demand service using

programs wherein the near video on demand service is transmitted from a

central location for distribution to subscribers, comprising the steps of:

designating a program to be available to subscribers more than

evaluating the length ol‘ the designated program;

creating program start times using the evaluated length of the

program;

organizing a program line~up using the program start times so that

the program appears in the program line—up more than once;

generating a program control information signal using the

organized program line-up;

transmitting the program control information signal and the

designated program to subscribers. wherein the designated program is

transmitted to subscribers at the designated program's start times.
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55. A method for compiling and using program watched data

containing information on programs wherein the program watched data is

received from one or more remote locations, comprising the steps of:

receiving the program watched data;

designating a program tor analysis;

compiling the received program watched data for the designated

program; and

using the compiled program watched data in the formation of a

program line-up comprising:

determining whether the compiled data is favorable for

placing the designated program in a particular time slot; and

allotting a time slot for the designated program in the

program line up.

56. The method of claim 55. wherein menus having menu space are

filled using the received program watched data, further comprising the

step of:

allocating menu space for the designated program using the

program line—up.

57. A centralized operating center tor packaging a large number of

diverse television programs for selective remote display by viewers, the

operating center comprising;

means for receiving television programs in analog or digital

format, each having video and audio components;

means, connected to the receiving means. for coordinating the

receipt of the television programs;

input means for receiving input commands and specific

information about each oi‘ the television programs;

database means, connected to the input means, for storing and

supplying information about the television programs. comprising:
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a central processing unit that analyzes information from the

database means and the input means to generate a program control

information signal. the signal contains specific identification

concerning each television program received by the receiving

means. including the date and time ofdisplay and the category into

which the television program falls:

means. connected to the database means and receiving

means. for combining the subset of television programs identified

in the program control information signal in preparation for

transmission;

multiplexing means, connected to the combining means.

for multiplexing the combined television programs and the

program control in fortnation signal for transmission: and

transmitting means. connected to the multiplexing means,

for simultaneously transmitting the multiplexed program control

information signal along with the multiplexed television programs

so that video displays can be generated trom the program control

information signal and so that the downstream displays of the

television programs can be selected and controlled by the viewers.

58. A centralized operating center for packaging a large number of

diverse television programs for selective remote display by viewers using

information about television programs, the operating center comprising:

a receiver, wherein television programs are received in analog or

digital format, each having video and audio components;

a keyboard, wherein input commands are entered;

a memory, wherein the information about the television programs

is stored;

a processor, operably connected to the memory and keyboard,

wherein a program control information signal is generated using

information stored in the memory and commands entered on the keyboard,

the program control information signal containing specific identification
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concerning each television program in a subset of television programs

received by the receiver, including the date and time of display

comprising:

59.

a combiner, operably connected to the processor and

receiver, wherein the subset of television programs identified in

the program control information signal are combined in

preparation for transmission;

a multipletcer. connected to the combiner, wherein the

combined television programs and the program controi

information signal are multiplexed for transmission; and

a transmitter, connected to the multiplexer. wherein the

multiplexed program control information signal is simultaneously

transmitted along with the multiplexed television programs so that

video displays can be generated using the program control

information signall and so that the downstream displays of the

television programs can be selected and controlled by the viewers.

An operations center for use by a program packager in a television

program delivery system. said operations center comprising:

a reception port, wherein television programs are received;

a local video storage database, operably connected to the reception

port, wherein television programs are stored:

a converter, operably connected to the reception p011. wherein

television programs that are in not in digital format are converted to

digital format;

a computer assisted packaging system, operably connected to the

local storage, wherein program control information is created and digital

format television programs are packaged using the program control

information, said packaging system com prising:

a central processing unit;
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an interface. operably connected to the central processing

unit, wherein a program packager may enter program 1ine—up

information;

a database. operably connected to the central processing

unit, wherein the entered program line-up information is stored:

and

wherein the central processing unit arranges the stored

program line—up information and creates the program control

information and generates a program control information signal

from the program control information;

a combiner, connected to the computer assisted packaging

system. wherein a combined signal is Created, the combined signal

comprising the packaged digital format programs and the program

control information signal; and

a transmitter. operably connected to the combiner, for

transmitting said combined signal.
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(57) Abstract

A data controller (16) which manages the flow of text and electronic program guide (EPG) information to a cable television viewer.
The data controller (16) receives text and EPG information from one or a plurality of authorized data sources (20) via a communications
link, processes the received data in its internal database manager to perform data compression and the like, and then transmis this text
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The transactions are then insated into the vertical blanking interval of a channel to which the corresponding text or electronic program data
has been assigned.
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ELECTRONIC PROGRAM GUIDE AND TEXT CHANNEL DATA CONTROLLER

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a data controller

which manages the flow of text and electronic program guide

data from the data supplier to the viewer's television tuner.

In particular, the data controller of the invention accepts

electronic program guide and text data from one or more local

or remote sources, processes the data in its internal

database manager, and formats the data for transmission to

the viewer's television tuner preferably via the vertical

blanking intervals of existing cable television channels.

Description of the Prior Art

Television text data services are readily

available. Such services provide sports, weather, stock

market, news, advertising and other information to the

viewer's television for display to the viewer. Typically,

the text data is provided to the cable head end by the text

data service providers and then provided to the viewer via

dedicated cable channels provided at the cable head end. At

the cable head end, the text data from the different text

data service providers is assigned to respective cable

television channels available to the viewers, converted into

a video signal, and then transmitted to the viewer's

television via the assigned cable television channel in place

of other programming. The viewer then tunes to the assigned

cable television channel to receive the transmitted text

data. Unfortunately, this technique wastes valuable video

bandwidth for the transmission of the text data and is thus
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generally undesirable. Also, since the cable head end

operator must create a video signal from the text data

provided by the service providers prior to transmission of

the text data to the viewer, the existing technique for

providing text data to a viewer is quite tedious and

expensive. A more efficient text data service is desired.

Other techniques for providing text data to viewers

are known in the art. For example, closed captioned encoding

techniques are used to transmit text data in synchronization

with its associated video data by inserting the closed

captioned text data into the vertical blanking interval of

the video signal. In this manner, not only can

synchronization be preserved, but also, additional bandwidth

is not necessary for the transmission of the text data.

However, the closed captioned text data must be inserted into

the vertical blanking interval of the video signal by the

producer of the video programming. As a result, the vertical

blanking interval of the video signal cannot be used by the

head end operator to insert other text data such as sports,

weather, stock market, news, advertising and the like. An

improved text data transmission technique is desired whereby

such general text data may be inserted into the video signal

at the cable head end for transmission to the viewer.

It is also known in the art to provide an

electronic program guide (EPG) which provides the viewer with

an on—screen listing of the upcoming television programs on

the cable television channels available to the viewer.

Typically, the EPG is provided by an EPG data service and the

EPG data is converted into a video signal at the cable head

end and transmitted to the viewer's television via a

dedicated cable television channel. After tuning to the

dedicated cable television channel, the viewer then must

passively wait until the programming for the desired time

period is displayed. In other words, this technique provides

no mechanism for allowing the viewer to scroll through the

EPG to the desired listing. Moreover, this technique also

requires the cable head end operator to dedicate a separate
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cable television channel to the EPG data and to create video

signals from the EPG data provided by the EPG service

providers.

These problems with the transmission of EPG data

have been addressed in the prior art by modulating the EPG

data onto an FM carrier and transmitting that FM carrier with

a video signal on one of the cable television channels. A

dedicated peripheral device provided at the viewer's

television tuner demodulates the EPG data from the FM carrier

and stores the EPG data until the viewer requests

presentation of the EPG data on the viewer's television.

Upon selection of the EPG data, the EPG is displayed on the

viewer's television in place of the other video programming.

Since the EPG data is stored locally at the viewer's

television, the viewer may scroll through the listings in the

EPG until the desired listing is reached. While this

technique does not require a separate dedicated cable

television channel for the transmission of the EPG and allows

the user to scroll through the EPG, an improved EPG

transmission technique is desired which can be integrated

with the viewer's normal cable television tuner so that a

separate peripheral device dedicated to reception of the EPG

is not necessary. Also, it is desired that the EPG data

transmission be combined with the text data transmission to

maximize efficiency.

In addition, it is also known to amplitude modulate

the audio carrier or to frequency modulate an out-of—band

carrier with control and authorization information from the

head end controller for transmission to the viewers’ cable

television tuners. However, it is desired that the

transmission of the control and authorization information

also be integrated with the text data and EPG data

transmission so that a single common data

transmission/reception scheme may be used.

The present invention has been designed to meet

these needs in the art.
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SUMMARY OF THE INVEN'.l.'lZbN

The present invention relates to a data controller

which manages the flow of text data and electronic program

guide (EPG) data to a cable television viewer. The data

controller of the invention receives text data and EPG data

from one or a plurality of local or remote data sources via a

communications link, processes the received data in its

internal database manager to perform data compression and the

like, and then provides this text data and EPG data to the

viewer under control of the head end controller. In a

preferred embodiment, the text data and EPG data are inserted

into the vertical blanking intervals of cable television

channels to which the corresponding text data or EPG data has

been assigned, and upon receipt at the viewer's television

tuner, the text data and EPG data are extracted from the

vertical blanking interval and displayed on the viewer's

television. Hence, text channels and one or more EPG

channels may be provided as "virtual channels" which do not

require extra video bandwidth.

Preferably, the viewer's cable television tuner

includes an EPG memory for storing the EPG data at the

viewer's television tuner to allow the viewer to scroll

through the stored EPG data to the desired listings. Also, a

template memory is preferably provided at the tuner to

provide a framework in which to display the EPG data. Also,

the EPG data is formatted into transactions including display

commands and the like so that the EPG data may be transmitted

directly to the viewer's television tuner as data rather than

video, thereby saving a substantial amount of bandwidth.

In addition, the text data is also formatted into

transactions including display commands and the like and

transmitted to the viewer's television tuner on a screen by

screen basis with an appropriate delay between the

presentation of each page as designated by the system

controller. Such auto-pagination makes it unnecessary for

the user to request the pages to scroll; however, manual
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pagination may be provided by using memory at the set top

tuner for storing successive pages of text data.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the

invention will become more apparent and more readily

appreciated from the following detailed description of the

presently preferred exemplary embodiment of the invention

taken in conjunction with the accompanying drawings, of
which:

FIGURE 1 is a block diagram of a system for

providing EPG data and text data to a viewer in accordance

with the invention.

FIGURE 2 illustrates a data controller for

receiving the EPG data and text data from the data providers,

appropriately formatting that data for display, and inserting

the data into the vertical blanking interval of a cable

television channel to which the data is assigned for

transmission to the viewer.

FIGURE 3 illustrates the information field of the

EPG data read from the EPG database of Figure 2.

FIGURE 4 illustrates the data format of data read

from the database for insertion into the assigned cable

television channel.

FIGURE 5 is a flow chart illustrating the operation

of the EPG transaction formatter of Figure 2.

FIGURE 6 is a flow chart illustrating the operation

of the text transaction formatters of Figure 2.

FIGURE 7 illustrates a set top tuner for use in

receiving text data and EPG data in accordance with the

invention.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENT

An electronic program guide (EPG) and text channel

data controller which affords the above—mentioned and other

beneficial features in accordance with a presently preferred

exemplary embodiment of the invention will be described below

with reference to Figures 1-7. Those skilled in the art will

readily appreciate that the description given herein with
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respect to those figures is for explanatory purposes only and

is not intended in any way to limit the scope of the

invention. For example, while a cable television system is

shown and described, the present invention may also be used

in a satellite, over—the—air broadcast, subscription

television system or other television system known in the

art. Also, while the present invention is described for use

in the provision of sports and weather text channels, those

skilled in the art will appreciate that these text channels

are only examples of the limitless types of text channels

which may be provided to a viewer in accordance with the

invention. Accordingly, any questions regarding the scope of

the invention should be resolved by referring to the appended

claims.

Figure 1 illustrates an EPG and text information

service in accordance with the invention. As shown, the

local cable television company's billing vendor 10

communicates via a billing link to an RS-232 port of a system

manager 12 located at the cable head end. Billing vendor 10

includes a subscriber database and generates a monthly bill

yfor the subscribers in the system based on the level of

service and any pay—per-view purchases. Billing vendor 10

may comprise a personal computer or other data processing

device known in the art. Billing vendor 10 informs system

manager 12 as to which cable television subscribers are

authorized to receive the available cable television

channels. System manager 12 is also a personal computer or

other processing device which receives viewer authorization

transactions from billing vendor 10 and generates

transactions for delivery to the distribution apparatus or

the subscribers. Such transactions include text channel

definition transactions which instruct the subscriber's tuner

which group of channels it is entitled to receive, which

frequency to tune for a particular text data channel, whether

35 to mute the audio for that text channel, the pagination delay

between pages, and the like.
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System manager 12 also communicates via a head end

link to an RS-232 port of a head end controller (HEC) 14

which controls the transmission of television programming to

the subscribers. As will be described in more detail with

respect to Figure 2, HEC 14 communicates via a control link

to an RS-232 port of an information services processor (or

data controller) 16 which manages the flow of EPG and text

data in accordance with the invention. As shown by dotted

line in Figure 1, information services processor (ISP) 16 is

preferably located at the cable head end with system manager

12, HEC 14 and the signal scramblers. However, those skilled

in the art will appreciate that all of the head end equipment
need not be located at one site.

As shown in Figure 1, EPG data is supplied from one

or more local or remote EPG suppliers 18 via a satellite

link, modem link or other communication link to an RS-232

port of ISP 16. Similarly, text data from one or more text

channel suppliers 20 is provided via a satellite link, modem

link, or other communication link to another RS-232 port of

ISP 16. In preferred embodiments, ISP 16 has a plurality of

identical RS-232 ports for accepting data from a plurality of

EPG suppliers 18 and text channel suppliers 20. Also, as

shown, one of these RS-232 ports is preferably used for a

control link to HEC 14 as well. As will be described in more

detail below with respect to Figure 2, ISP 16 manages EPG and

text source databases in response to control signals from HEC

14 in order to provide EPG data and/or text channel data to

selected viewers.

As shown in Figure 1, HEC 14 also provides control

data directly to the viewer's television tuner via an RS-485

output port. Preferably, the control data from HEC 14

includes the aforementioned text channel definition

transactions as well as EPG definition transactions for

instructing the tuner at which frequency to tune for the EPG

data and the like. The control data may also include

software for downloading into the viewer's tuner for

reprogramming the viewer's tuner as necessary. In a
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preferred embodiment, the control data from HEC 14 is

inserted into the vertical blanking interval of the selected

cable television signal by daisy—chained scramblers 22, 24

and 26 using known in-band techniques, although the control

data from HEC 14 may also be modulated on an out—of-band

carrier or an in—band audio carrier for transmission as

described in related U.S. Patent Application Serial No.

07/983,766, filed December 1, 1992 and assigned to the

present assignee, the contents of which are hereby

incorporated by reference. Preferably, scramblers 22-26 are

daisy—chained so that the scramblers may be addressed

individually or globally. Similarly, EPG data and text

channel data from ISP 16 are provided to the viewer's

television tuner via an RS-485 output port of ISP 16. EPG

data and text channel data are similarly inserted into the

Vertical blanking intervals of selected cable television

signals by EPG scrambler 28 and text channel scramblers 30

and 32, respectively, using, for example, the in—band

vertical blanking interval insertion techniques described in

the aforementioned patent application serial no. 07/983,766

filed December 1, 1992. Of course, if desired, scramblers

22-32 may insert the control data, EPG data, and text channel

data into other portions of the video signals such as the

horizontal blanking intervals or else replace the video

entirely. Those skilled in the art will also appreciate that

a number of scramblers may be provided in accordance with the

volume of data received from HEC 14 and ISP 16. Typically,

however, the number of scramblers depends on the number of

premium channels for which scrambling is used.

Preferably, EPG scrambler 28 and text channel

scramblers 30 and 32 are identical to control data scramblers

22-26 and are similarly daisy—chained for individual or

global addressing. As shown in Figure 1, scramblers 28-32

receive a single serial data channel which carries the

combined EPG data and text data and display control

transactions (to be described in more detail with respect to

Figure 2) for all data streams in use. Each scrambler is
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of this data in an internal memory so as to minimize the

number of database accesses. Preferably, scramblers 28-32

have internal memory sufficient to store a significant number

of transactions. For example, scrambler 30 may have enough

internal memory to score a day's sports scores for display on

a sports text channel. The data received and stored in

scramblers 28-32 is preferably in RS-485 format, and the

protocol in a preferred embodiment is SDLC. All data

transactions to scramblers 28-32 are sent on individual data

streams specifying the target scrambler (station addresses in

SDLC protocol), and the control data is sent on a global data

stream which is filtered in the scramblers 28-32 based on the

address of the scrambler so that the data streams can be

configured by a transaction from ISP 16. The individual EPG

data and text data streams are preferably generic in the

scramblers so that they can be allocated as desired.

Preferably, scramblers 28-32 have baud rates of at least

9600.

Preferably, the subscriber's tuner is a set top

tuner 34 which comprises an EPG memory 36 for storing the EPG

data from ISP 16. For example, EPG memory 36 may store one

or two weeks of EPG data for selective access by the viewer

via a menu of the set top tuner 34. This menu preferably

allows the viewer to scroll through the EPG data stored in

EPG memory 36 using the key pads of the viewer's television

remote control device. Set top tuner 34 may also comprise a

nonvolatile template memory 38 for storing the template in

which the EPG data is to be inserted for display to the

viewer on the viewer's television 40. In this manner, a

video signal containing the template display data need not be

continuously retransmitted to the set top tuner 34, thereby

saving more bandwidth. Instead, the EPG data only needs to

be updated every 30 minutes or when there is a program

change. Of course, different set top tuners 34 may have a

varied amounts of memory and processing capabilities for such
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purposes in accordance with the acceptable memory costs

during manufacture of the set top tuner 34.

As shown in Figure 1, set top tuner 34 may also

comprise a text data memory 42 for storing a page of text

data for presentation to the screen. Thus, while one page of

text data is displayed to the subscriber, the next page of

text data may be loaded into the text data memory 42.

As noted above, ISP 16 of the invention manages the

flow of text data and EPG data from the data service provider

to the viewer's set top tuner 34. ISP 16 manages this data

by accepting data only from one or more authorized text data

and/or EPG data sources, processing the text data and EPG

data in its internal database manager, and formatting the

processed data into a common data transaction format for

output to the scramblers for transmission to the set top

tuner 34. Provision of EPG data and text data to the

subscribers is controlled by the head end controller 14 via

the control link as will be described in more detail below.

In a preferred embodiment, ISP 16 comprises an IBM

PS2 model 7546 personal computer having a plurality of RS-232

serial input ports for EPG data and/or text data inputs and

at least one RS-485 HDLC serial link at its output of the

type used by HEC 14. As shown in Figure 1, the control link

will be a single RS-232 serial port. The hardware and

software components of ISP 16 are then configured as

illustrated in Figure 2.

As shown in Figure 2, ISP 16 preferably comprises a

plurality of RS-232 ports which provide a common interface

for the EPG data and text channel data asynchronously

provided by the EPG supplier(s) 18 and text channel suppliers

20. The EPG data and text channel data is transmitted to ISP

16 via a satellite link (when the interface is operated in

simplex mode) or by modem (when the interface is operated in

half duplex mode). Preferably, the data is transmitted at a

35 baud rate of at least 1200.

ISP 16 functions as a "gate keeper" which only

allows access by authorized data sources. Accordingly, when
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ISP 16 receives a message from an EPG supplier 18 or a text

channel supplier 20, it first checks the data for

authorization. If that supplier is not authorized, the data

is ignored. On the other hand, if the supplier is authorized

to access ISP 16, ISP 16 performs the requested action and

returns a command response message. If the communications

link is simplex, the response is ignored. Hence, access to

ISP 16 is limited by authorization codes, but as will be

described below, access is also limited by whether the data

provider provides the EPG data or text data in the

transmission protocol expected by ISP 16.

In particular, messages sent between an EPG

supplier 18 or a text channel supplier 20 and ISP 16 are

preferably formatted to include a start of text byte, a data

block of ASCII characters, checksum bytes and an ASCII

carriage return. This format is used in commands sent to ISP

16 from the data suppliers as well as in responses sent to

the data suppliers. As known by those skilled in the art, the

checksum verifies proper message transmission by comparing

the checksum in the message with an internally computed

checksum. Preferably, the checksum is a two byte CRC of all

bytes in the message field beginning with the first character

following the start of text character up to but not including

the checksum field. The checksum is transmitted in the

message as the hexadecimal ASCII representation (four bytes)

of the CRC computation. The data blocks, on the other hand,

are configured differently depending upon whether the input

data is EPG data or text data.

EPG data from the EPG supplier 18 is formatted in

accordance with an EPG command set including, for example, a

Define Program Command which is used to identify all data

relating to a single program, a Define Category Command which

is used to establish a category for identifying different

types of programs, and a Delete Category Command which is

used to delete an unused category to make room in the

database of ISP 16 for new programming categories. The EPG

data is formatted on a "per program" basis by these commands.
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An example of a presently preferred format for a Define

Program Command is as follows:

Define Program Comand

Byte Description

1-2 Command Code

3-4 Service Provider

02 — EPG Supplier No. 1

03 ~ EPG Supplier No. 2

O4 - EPG Supplier No. 3

10 — System Manager

20 — Local Origination

Type of Service
001 — EPG

(OO1—O99 National Services)

(100-199 System Manager Services)

(200-299 Local Origination Services)

(300—399 Other Services)

Authorization Code From Supplier

Starting Date (e.g., 112292 = 11/22/92)

Starting Time (e.g., 123045 = 12:30:45)

Program Identifier (e.g. WTBS)

Duration (e.g., 135 1 hour and 35 minutes)

MPAA Rating (0=No Rating, 1=G, 2=NR, 3=PG, 4=PG13,

S=R, 6=X, 7=NCl7)

Critique Number of * given by movie critic)

Category Identification

Attribute Bit Map

0-1 = Stereo

1-1 = Black and White

2-1 = Closed Captioned

3-1 = Bilingual

4-1 = Spanish

Traits Bit Map

0-1 = Profanity

1-1 = Nudity

2-1 = Violence A

3-1 = Adult Situations
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4-1 = Adult Theme

5-1 = Adult Language

Title and Program Description blocks

Delimiter characters are used for variable length

fields such as the title and program description blocks to

identify the length of the field. For example, a NUL (0

hexadecimal) means the field is null, SOH (1 hexadecimal)

means the field is valid, and ETX (3 hexadecimal) means the

end of the current record.

In a preferred embodiment, each program's record

includes two lines of characters with up to 9 characters per

line for a half hour program title block (the EPG display

area is 9 characters by 2 lines for a half hour program), two

lines of characters with up to 19 characters per line for a

one or more hour title block (the EPG display area is 19

characters by 2 lines for a 1 hour program), and three lines

of characters with up to 40 characters per line for a program

description describing the program corresponding to the

current record. Those skilled in the art will appreciate

that half hour shows need not have a one hour program title

block but that shows having a duration of one hour or more

should have a short and long title block since the EPG data

is scrolled on the screen and does not always permit the

display of an entire long title for a program at the edge of

the time frame of the EPG on the display. Of course, these

blocks may have different sizes and may be filled by the

appropriate delimiter if no text is available.

Once data transmitted with a Define Program Command

is stored in an EPG database of ISP 16, the EPG data is

formatted into transactions for transmission to the set top

tuner 34 as will be described in more detail below. This

command may also be used to update a program definition since

it will overwrite a corresponding entry in the EPG database

of ISP 16. As noted above, the EPG data is preferably

updated at least every 30 minutes on the half hour and also

when changes are made to the data.
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The Define Category Command also is formatted to

have a command code, service provider, and type of service in

bytes 1-7. However, the Define Category Command preferably

has category identification data in bytes 8-9 and a category

name having up to 21 bytes starting at byte 10. Once again,

a delimiter is preferably used to mark the end of the field.

In a preferred embodiment, up to 99 different categories may

be defined using this command. Any categories beyond 99 will

be ignored. Categories should thus be deleted to make room

for new ones. The Delete Category Command is similarly

formatted except that it is not necessary to specify the

category name ~ the category ID is sufficient to specify a

category to be deleted.

ISP 16 may respond to such commands from the EPG

supplier 18 by sending an appropriate response such as: no

error (normal response), service provider not found (not

authorized), type of service not found (not authorized),

category ID not found, unrecognized command, checksum error,

insufficient disk space, and the like. Of course, other EPG

commands and command responses may be provided as desired.

The above commands were merely described by way of example.

However, it is important that any commands have a format

known only to the authorized service providers in order to

maintain system security.

The text channel data, on the other hand, may

originate from many different text channel suppliers 20 and

may arrive at the ISP 16 via many different communications

links such as satellite, dial up modem, direct connect modem

or via direct connect to the system manager 12. Preferably,

the text data is also supplied to the ISP 16 via an RS-232

port identical to that used for receiving the EPG data and

messages between the text channel supplier 20 and ISP 16 have

the same general format and transmission characteristics as

described above with respect to the EPG data except that the

35 data blocks are formatted differently.

In particular, in a preferred embodiment each text

channel consists of one or more text screens, where each text
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screen is comprised of 16 lines by either 24 or 45 characters

per line depending upon the size of each character. Unlike

the EPG data, the text data is not provided on a program

basis. Rather, the text data is provided for each line of

text on a text screen basis where one line of text is

transmitted in each text data block. Preferably, the text

channel suppliers 20 provide the text data by defining text

screens using a command formatted as follows:

Define Text Screen

Byte Description

1-2 Command Code

3-4 Service Provider

02 — Text Supplier No. 1

03 — Text Supplier No. 2

04 — Text Supplier No. 3

10 — System Manager

20 - Local Origination

Type of service

001 — EPG

002 — Sports

003 — Weather

004-099 Other Text Service

(001-O99 National Services)

(100—199 System Manager Services)

(200—299 Local Origination Services)

(300—399 Other Services)

Authorization Code From Supplier

Page #

Line # (1-16)

Justification

O — Centered

1 — Right

2 — Left

Color

Character Size

0 — Normal (45 Characters per line)

1 — Large (24 Characters per line)
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Text 45 or 24 Bytes Max depending on Character Size

SOH (01 Hex) End of Line Delimiter

All bytes after byte 16 are repeated for each line

of text until a complete page has been sent. The page number

is then updated in bytes 14-15 and the next page sent to ISP

16 for storage in the appropriate text database. As with the

EPG data, the above—mentioned response codes may also be

provided to the text channel supplier 20 which transmitted

the text data to ISP 16. The structure of ISP 16 will now be

described with respect to Figure 2.

ISP 16 primarily comprises a plurality of databases

and database managers. As shown in Figure 2, there are

essentially two types of databases maintained in ISP 16 — one

type for EPG data and one type for text channel data. The

EPG database is designed to collect data from each EPG

supplier and to sort each EPG program record by channel and

time of day. A separate database is created for each text

channel for collecting text data from the associated text

channel supplier 20 and formatting that the received text

data for transmission on individual text channels using the

techniques to be described below. Each database that is

created is identified by the service provider and type of

service codes listed in the Define Program Command for use in

the control link commands provided to ISP 16 from HEC 14.

As shown in Figure 2, a received command is checked

for its command code, the service provider, type of service

and authorization code, as appropriate, by router and

formatter 43. If the command is from an unauthorized data

source, the subsequent data is ignored. However, if the

received data is from an authorized supplier, router and

formatter 43 routes the data to the appropriate database

within ISP 16. For example, if EPG data is received, it is

routed via EPG database manager 44 to EPG database 46. On

the other hand, if the received data is text data from a

weather service, the weather data is routed via weather

database manager 48 to weather database 50. Similarly, if
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the received data is text data from a sports service, the

sports data is routed via sports database manager 52 to

sports database 54. Those skilled in the art will appreciate

that a single database manager may perform the function of

the separate database managers as indicated by dotted line in

Figure 2. Also, those skilled in the art will appreciate

that the separate databases may be implemented on the hard

disk of the storage means of ISP 16 as also indicated by

dotted line in Figure 2.

In a preferred embodiment, EPG database manager 44

sorts the received EPG data by channel and time of day and

stores the received EPG data in the appropriate location in

EPG database 46 for later recall. EPG database manager 44

may also perform garbage collection on the EPG database 46 as

records are deleted. EPG database manager 44 may also call a

data compression software routine such as the Huffman

Compression Algorithm which, as known to those skilled in the

art, maps more frequently used characters to fewer bits than

the usual eight bits used in normal ASCII, while giving the

less frequently used characters more bits. The number of

bits used for a character is based on its probability of

appearing in the data stream. Huffman encoding is described

in detail in an article entitled "Lossless Data Compression",

gygg, March, 1991, pp. 309-314. Such a routine is desired to

maximize storage efficiency at EPG database 46. Similarly,

each text database manager stores the text information in the

associated text database and performs data compression.

Router and formatter 43 and database managers 44,

48 and 52 are all controlled by configurator 56, which is, in

turn, responsive to control data from HEC 14. Configurator

56 responds to control commands from HEC 14 to provide

updated authorization information to router and formatter 43

for comparison with the incoming data and for

adding/subtracting database managers and databases and the

like as EPG suppliers 18 and text channel suppliers 20 are

added and subtracted from the system.
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As noted above, access to ISP 16 is carefully

controlled through the use of authorization codes. In

addition, ISP 16 maintains control over the information

services provided to the viewer by storing the EPG data and

text data in a particular format in the appropriate database

within ISP 16. For example, the EPG database may store the

data in a particular binary tree format. Since the speed of

the EPG database is not an issue in accordance with the

invention (because the EPG database only needs to be able to

read and write a number of records equal to the total number

of channels in the cable system once every half an hour), a

simple binary tree database has been used in a preferred

embodiment. Such an EPG database will be stored on a hard

disk drive of ISP 16. Preferably, the first 4 bytes stored

on the hard disk drive will contain the file offset of the

root node and the database records will follow. Each

database record will contain, in addition to the required

data, a left branch file offset and a right branch file

offset. The left branch file offset points to the records

with keys less than the current record, while the right

branch file offset points to the records with keys greater

than the current record. The database will use the program

data and time and channel number as their key. For fastest

access, those skilled in the art will appreciate that it is

important to keep the database tree balanced.

In a preferred embodiment, the EPG database records

are formatted such that the left branch appears first, then

the right branch, the record key data and then the non—key

record data. As shown in Figure 3, the EPG database key is a

combination of the date and time field and the channel number

from the EPG data. Following these fields are the duration

field, the repeat field, the program rating field, the

program category field, the critique field, the attributes

flag field, the program traits flag field, the text data

35 compressed flag and lastly the text data. Preferably, the

text data field further consists of several optional

subfields with a delimiter between each field. As noted
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above, the subfields preferably include the short program

title line 1, the short program title line 2, the long

program title line 1, the long program title line 2, and

three lines of program description.

EPG database manager 44 accesses the EPG database

46 through shared library routines such as add a record,

delete a record, read a record, and the like. In other

words, an application program does not access the EPG

database 46 directly. In a preferred embodiment, the EPG

database 46 also uses a semaphore to disallow more than one

process thread (EPG database manager 44 and EPG transaction

formatter 58) from changing at any given time. As the EPG

database 46 is used, it is fragmented as records are added

and deleted, and as a result, EPG database manager 44

preferably further includes garbage collection routines for

periodically performing the garbage collection function on

the EPG database 46. The text databases are similarly

configured except that garbage collection is not necessary.

EPG transaction formatter 58 reads the database

records of EPG database 46 and formats them into program-

based transactions having a predetermined number of bytes

which are transmitted to the EPG scrambler 28 for insertion

into the vertical blanking interval of a video signal and

transmission to the set top tuner 34. These transactions are

then sent via a transaction arbitrator 64 to the EPG

scrambler 28 shown in Figure 1 for insertion into the

appropriate video channel. Similarly, weather transaction

formatter 60 and sports transaction formatter 62 read the

database records of weather database 50 and sports database

54, respectively, and formats the text data into text screen-

based transactions which may inserted into the vertical

blanking interval of a video signal. Preferably, at least

one transaction is inserted into a vertical blanking interval

of each field of a video signal. It has been found that 22

35 bytes per transaction is a convenient transaction size to

allow a transaction to fit into a vertical blanking interval

of a field in this manner. In addition, the current time and
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date may be obtained from ISP system clock 63 to assure that

the appropriate EPG programs are sent in the appropriate time

slots.

The transactions from transaction arbitrator 64 are

output to a single RS-485 output port of ISP 16 which is

connected to multiple scramblers of the type used to scramble

premium cable channels. The transactions are segmented into

EPG data and text data streams for transmission to the EPG

scrambler 28 (if the transaction includes EPG data) or to the

text channel scramblers 30 and 32 (if the transaction

includes text data). In a preferred embodiment, EPG

transaction formatter 58 also tags the EPG transactions as

Long Term or Short Term as they are transmitted to the EPG

scrambler 28. EPG Short Term and Long Term data differ only

in the timeliness of the information they provide to the set

top tuner 34. Short Term data can be specified by HEC 14 via

the control link to be anywhere from 1 to 255 hours of EPG

data. The function of this Short Term data stream is to

provide a quick refresh of the most immediate portion of the

EPG data stored in EPG memory 36 of the set top tuner 34.

Long Term data, on the other hand, consists of the remaining

EPG data. The maximum time for the Long Term EPG data may

also be specified by HEC 14 via the control link to be

anywhere from 1 to 4096 hours, for example.

The EPG transactions generated by EPG transaction

formatter 58 are formatted into SDLC frames as noted above.

A sample SDLC format for the EPG transaction data is shown in

Figure 4. In Figure 4, the beginning flag delineates the

beginning of the SDLC frame, the station address delineates

the scrambler to be addressed, the control byte is a command

code that defines what is to be processed, the information

field contains the EPG data formatted as in Figure 3, the

frame check contains the CRC for all data between the

beginning and ending flags, and the ending flag delineates

35 the end of the SDLC frame. A transmission from EPG

transaction formatter 58 will address a specific data stream

and a response from the EPG scrambler 28 will identify its
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data stream in the station address location. As noted above,

such transmissions may or may not require a response from the
EPG scrambler 28.

The EPG transactions typically include an Add EPG

Block command including a byte specifying that the following

data is from the EPG data stream, a control code byte

specifying, for example, whether a reply from the scrambler

is expected, two bytes setting forth the EPG data block

number, a flag setting forth whether the EPG data is Short

Term or Long Term data, the number of transactions which make

up the EPG data block, and the actual transactions. EPG

transaction formatter 58 may also generate a Delete EPG Block

command which specifies that the data is to be deleted from

the EPG data stream, the control code byte, and the EPG block

number to be deleted. These two transaction type for Long

Term and Short Term EPG data may be used together to form a

block of EPG data for insertion into the vertical blanking

interval of a video signal. As noted above, the EPG data

block preferably defines all of the information for a single

program at a specific time, such as short and long titles

and three lines of program description.

Figure 5 illustrates a flow chart for the software

embodied in EPG transaction formatter 58. As shown, the

software starts at step S00 and gets the system time and date

from the ISP system clock 63 at step 502. An expired EPG

data block is then deleted from the memory of the EPG

scrambler 28 at step 504. An expired EPG data block is

defined as a data block representing a program which has been

completely aired prior to the current system time or a

program which was aired before the time window used for the

EPG. At step 506, current EPG data blocks having a time and

date within the EPG time window are read from the EPG

database 46. The current EPG data blocks are then formatted

into Add EPG Block commands and associated transactions at

step 508. A block/time map of EPG transaction formatter 58

is then updated at step 510. The block/time map preferably

stores the time that each EPG data block was sent to EPG
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scrambler 28. The transactions representing the EPG data are

then transmitted to the EPG scrambler 28 at step 512. EPG

transaction formatter 58 then waits at step 514 for the next

EPG update (which should occur when the system time enters a

new half hour) or the next EPG change (which may occur at any

time). Upon receipt of such an update or change, control

returns to step 502.

Text transaction formatters 60 and 62 similarly

generate text transactions for the text data, which as noted

above, is defined on a per screen (rather than per program)

basis. Hence, an Add Text Screen command is similar to an

Add EPG Block command except that the text channel number and

screen number are provided in place of the EPG block number

and Short Term/Long Term data bytes. The text transaction

formatters 60 and 62 may also request the time from the

scrambler so that proper pagination may be maintained.

Figure 6 illustrates a flow chart for the software

embodied in text channel transaction formatters 60, 62. As

shown, the software starts at step 600 and reads a text

screen record from the text database 50 or 54 at step 602.

At step 604, the text screen is formatted into Add Text

Screen transactions for transmission to the text channel

scramblers 30, 32 at step 606. Preferably, such transactions

are formatted such that the display characters are sent as

display commands rather than as separate characters for every

display coordinate of the text display screen. Then, at step

608, text transaction formatter 60, 62 waits a period of time

specified by system manager 12 (if auto-pagination is used)

before the next text page is formatted and transmitted to the

text channel scramblers 30, 32. At the end of this period of

time, control returns to step 604 and the next text screen

record in the text database 50, 54 is formatted for

transmission to text scramblers 30, 32 for insertion in the

vertical blanking interval of a particular video signal.

Typically, text data is passed to the screen by

sending a separate character for each display location of a

page. In other words, if a text screen comprises 16 lines
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and 24 characters per line, a text screen is represented by

sending 384 (24x16) characters, one for each display location

for that display screen. A blank space character is sent to

indicate that no character is present in a particular text

screen location. Hence, even if a single word is displayed

for a text screen, 384 characters are transmitted for

display. This results in a great waste of bandwidth and

transmission time, and accordingly, the present inventors

send the text data to the screen as display transactions

including display commands which generate the text data at

the set top tuners 34. In this manner, it is unnecessary to

send a byte for every address of the text screen of the

display.

In particular, the text data is transmitted to the

screen along with appropriate commands for controlling the

display of the text data. For example, a first display

command in a sequence identifies the following data as text

data and instructs the set top tuner 34 to fill the

television screen with a blue background or some other

background or template over which the text will be displayed.

The text data is then converted into a series of commands

which together identify the separate screens of text. As

noted above, the text data is grouped on a per screen basis,

which allows the appropriate delay mechanism to be

incorporated into the display commands to provide the

necessary delay between the presentation of respective text
screens.

For this purpose, transaction formatters 60 and 62

preferably include software for scanning the text data for

actual characters, skipping extra spaces in the text data,

and grouping the actual text for transmission in transactions

of a designated size which will fit in the vertical blanking

interval of a field of a video signal. Since spaces are

eliminated, the display commands include a coordinate

specifying the row and column address of the first display

character on the screen and a number of contiguous characters

follow that character in the same transaction until the
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transaction is filled or a number of successive spaces are

encountered. Attribute information such as underline,

blinking, or luminance inversion associated with the

characters may also be transmitted using these display

commands. These display commands are used to read the text

data for a text screen from the appropriate database, and at

the end of the text data for a text screen, a display command

is transmitted to indicate that all data for that text screen

62 also

includes a wait loop or "timeout" command at the end of the

has been transmitted. The transaction formatter 60,

transmission which builds in a delay (on the order of 7

seconds) which gives the viewer sufficient time to view text

screen before the text data for the next text screen is

displayed, thereby providing auto—pagination of the text
screen.

Auto—pagination permits the viewer to automatically

advance from one text screen to the next without any

intervention by the viewer. In accordance with the auto-

pagination scheme of the invention, the cable operator can

specify the time duration between screens and forward this
62. Then,

during operation, when the viewer selects a text channel, the

information to the transaction formatters 60,

current page of text data is displayed by extracting the

selected text channel data from the vertical blanking

interval of the video signal in which it is inserted and

mapping that text data to a channel of the viewer's

television which is designated for display of that text

channel. The next screen of text data will be displayed

after a predetermined delay which gives the viewer sufficient

time to read the displayed text data for the current screen

(approximately 7 seconds). This technique could replace the

commonly used "barker" channel which uses a computer to

generate text data which is then transmitted as a complete

video channel over the cable television system.

As noted above, configurator 56 responds to control

commands from HEC 14 to provide updated authorization

information to router and formatter 43 for comparison with
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the incoming data and to add/subtract database managers and

databases and the like as EPG suppliers 18 and text channel

suppliers 20 are added and subtracted from the system. The

control link between HEC 14 and configurator 56 is also used

to report the status of the ISP 16 to system manager 12.

Also, if desired, the control link may accept text data from

system manager 12 for displaying system messages and the

like.

The interface between the configurator 56 and HEC

14 is an RS-232 port with a data format fixed at, for

example, 9600 baud. All control data is preferably

transmitted as ASCII characters. Upon receipt of a message

from HEC 14, configurator S6 checks the data, performs the

requested action, and returns a command response message in a

message format of the type described above for communications

between router and formatter 43 and the EPG and text channel

suppliers. Sample commands sent from HEC 14 to configurator

56 over the control link include a Set Date and Time command

(for synchronization purposes), Request Configuration

commands, Request Status commands, Get Category Record

commands, Scrambler Control commands, and Database Control

commands.

During operation, ISP 16 monitors all input ports

for data from the EPG and text data service providers and

builds a list of all available EPG and text data services.

This list is sent to the system manager 12 using a Request

Configuration command. This command specifies the available

service providers, the type of service (EPG or text data)

from each provider, the communications port associated with

each service, the scrambler address or data stream (EPG or

text data) for each service, the authorization code from the

supplier for each service, the time and date of the last

update from the service provider, the time and date of the

last update to the scramblers, the time and date of the

latest EPG data in the EPG database, and the like. Such

information is provided to the system manager 12 for each

service provider when this command is given.
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The Request Status command contains flags

indicating whether there are errors present in the error log

and if the category list has changed since the last Request

Status command was received. §Get Error Record and Get

Category Record commands may then be used to extract the
error and category information.

The configuration commands are separated into EPG

and text service configuration commands. A Configure EPG

Service

command specifies the service provider, the type of service,

whether the service is to be enabled or disabled, the

authorization code from the EPG supplier 18, the scrambler

data stream for Short Term data, the scrambler data stream

for Long Term data, the length of the Short Term data in

hours (l—255), and the length of the Long Term data in hours

(1-4096). The Configure Text Service command, on the other

hand, specifies the service provider, the type of service

(weather, sports, etc.), whether this service is to be

enabled or disabled, the authorization code from the text

channel supplier 20, the scrambler address or data stream for

the text data, the channel number, and the pagination delay

time (in seconds) before the next page of text data is to

replace the current page of text data on the screen for auto-

pagination.

The scrambler control commands include, for

example, a Rebuild Scrambler Memory command which is used

when a scrambler is replaced and needs data to be reloaded

its memory and a Scrambler Configuration command for

specifying the amount of scrambler memory in kbytes. As

noted above, a scrambler preferably contains enough memory

store a day's worth of sports scores or a complete weather

forecast and the like so that repeated accesses to weather

database 50 and sports database 54 are not necessary.

The database control commands include, for example,

a Clear Database command which is used to clear the database

associated with a particular service and a Delete Database

command which is used to delete the database associated with
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a particular service. Other database control commands such

as a Download Category Map command may also be provided for

establishing a list of the specified categories of program

data in the EPG data.

Figure 7 illustrates a preferred embodiment of a

set top tuner 34. As shown, set top tuner 34 comprises EPG

memory 36, template memory 38, text page memory 42, a tuner

700, and a set top processor 702 which reads commands from

the vertical blanking interval of the incoming video signal

and performs the appropriate action. For example, if the

incoming command is a text channel definition or EPG

definition command from HEC 14, the appropriate update of bit

map 704 is performed. Similarly, if the incoming command is

a display command including EPG data, that data is stored in

EPG memory 36 and is displayed with the template stored in

template memory 38 when the user makes a menu selection via

television remote control unit 706 and remote receiver 708

requesting display of the EPG data. Of course, the template

data may be sent as part of EPG display commands if no

template memory is provided. On the other hand, if the

incoming command is a display command including text data, a

page of that data is stored in text page memory 42 for

presentation to the display a page at a time. The text page

memory is either automatically updated every few seconds by

virtue of the delay built into the display commands from the

text formatters 60, 62 (if auto—pagination is enabled), or

else the user is allowed to manually access the text data in

the memory. If manual access is provided, it is preferred

that the text page memory hold at least the currently

displayed text page, the previous text page and the

subsequent text page in order to give the user the ability to

scroll through the text data. In either case, set top

processor 702 preferably has the ability to request the next

text page while the current page is being displayed so that

35 the next text page is already loaded for display at the end

of the screen delay time. The selected text, EPG or video
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signal is then modulated at modulator 710 for display on

television screen 40 at the channel specified in bit map 704.

Bit map 704 of set top processor 702 of the set top

tuner 34 maps the received text information to the designated

cable channel for display by designating the frequency that

must be tuned by tuner 700 to receive the desired text data.

This information is received in the aforementioned text

channel definition transactions from HEC 14. For example,

the viewer may specify via television remote 706 that she

wishes to view a sports text data channel which her program

guide indicates to be available by tuning the set top tuner

34 to channel 181. Set top processor 702 then checks bit map

704 for channel 181 to determine that it must tune the.

frequency for channel 29 in order to extract the sports text

data for the viewer's channel 181 from the vertical blanking

interval of channel 29. Set top processor 702 then sets

tuner 700 to tune channel 29 but the video signal for channel

29 is not displayed. Instead, the video screen is blanked by

set top processor 702 and the text data extracted from the

vertical blanking interval by set top processor 702 is

displayed. Any necessary descrambling of the received video

is performed by set top processor 702. The viewer thus

perceives that many more "virtual" channels are available

even though a separate video channel was not used to transmit

25 the text data.

Applications for the text channels of the invention

include the provision of a help or user's guide channel, a

channel for alerting subscribers on cable system status, a

stock market ticker, and the like using text provided by the

system manager 12 or another text channel supplier. This
text data is preferably displayed on a designated channel of

the viewer's set top tuner 34. User's guide data, help data

and the like is preferably scrolled through by the user using

the keys on the television remote control device (auto-

pagination is not particularly desirable for a text channel

of this type). In addition, text channels can be grouped

for display whereby related subjects are displayed on
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adjacent channels of the set top tuner 34. For example,

channel 181 could be used for football scores, 182 for hockey

scores, 183 for baseball scores, 184 for basketball scores,

and the like.

Although the present invention has been described

with respect to particular embodiments, those skilled in the

art will appreciate that the present invention may be

modified without departing from the scope of the invention.

For example, certain text channel data provided in accordance

with the invention may be placed in premium or pay—per—view

channels so that access to such text data may be restricted.

Restricted text data could include personals and other adult

oriented text data which parents may wish to restrict from

their children or certain text data for which the cable

operator may wish to charge an access fee. In addition, the

EPG data and text data may also be transmitted in the

horizontal blanking intervals of the video signals, on the

audio carriers for each video channel, or even in place of

some of the active video, if such is desired. Moreover, an

interactive EPG may be designed whereby the user selects a

program ID from the EPG and the processor of the set top

tuner automatically tunes the frequency for the channel

corresponding to that program ID. Accordingly, all such

modifications are intended to be included within the scope of

the invention as defined by the following claims.
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WE CLAIM:

1. A data controller for controlling the

presentation of text data to a television display, comprising:

a database for storing text data from a plurality of

sources of text data;

means for formatting text data stored in said

database and display commands into transactions having a

predetermined number of bytes, and for assigning each of said

sources of text data to a unique video program channel;

means for inserting said transactions into

predetermined intervals of the unique video program channel to

which text data in said transactions is assigned; and

a tuner which extracts said transactions from their

unique video program channel and presents text data in said

transactions to said television display in accordance with a

display command in said transactions for display to a viewer.

2. A data controller as in claim 1, wherein at

least one of said sources of text data provides electronic

program guide (EPG) data representing the video programs

available for display on said television display.

3. A data controller as in claim 1, wherein said

sources of text data communicate with said database via a

communications link.

4. A data controller as in claim 3, wherein said

communications link comprises at least one of a satellite link

and a modem link to said database.

5. A data controller as in claim 4, further

comprising a data interface for providing common input ports

for each of said sources of text data and for routing text

data from each of said sources to said database.

6. A data controller as in claim 5, wherein said

data interface operates in a simplex mode for transmissions

AMEVKD 3-iEET
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from said satellite link and in a duplex mode for

transmissions from said modem link.

7.

database is divided into a plurality of source databases,

A data controller as in claim 5, wherein said

one

source database for each source of text data.

8.

comprising means for compressing data from said sources prior

A data controller as in claim 1, further

to storage in said database.

9. further

comprising a database manager for authorizing access to said

A data controller as in claim 2,

database, sorting received EPG data by assigned video program

channel and time of day, and performing garbage collection on

said database.

10. A data controller as in claim 7, wherein said

formatting and assigning means assigns a source database to

each new source of text data, controls said data interface to

route text data from said new source to its source database,

and updates access authorization to said source database for

said new source of text data.

11. A data controller as in claim 1, wherein said

predetermined intervals are vertical blanking intervals of the

unique video program channel to which that text data is

assigned'and said inserting means inserts said transactions

into said vertical blanking intervals of said unique video

program channel.

12. A data controller as in claim 11, wherein said

inserting means stores a number of transactions for creating a

screen of text data on said television display and inserts

said transactions into said vertical blanking intervals of

said unique video program channel to which the source which

AMENDED S-iEET
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produced the text data in said number of transactions is

assigned.

13. A data controller as in claim 2, wherein said

tuner comprises an EPG memory for storing EPG data

representing the video programs available for display on said

television display over a predetermined interval of time.

14. A data controller as in claim 13, wherein said

tuner further comprises a template memory for storing a video

display template into which said EPG data is inserted for

display on said television display, said video display

template representing a time grid for each authorized video

programming channel in said EPG data which may be tuned by
said tuner.

15. A data controller as in claim 14, wherein said

tuner selectively accesses said EPG data in said EPG memory so

as to allow a viewer to scan through said EPG data.

16. A data controller as in claim 1, wherein said

tuner comprises a text memory for storing at least a page of

text data for presentation to said television display.

17. A data controller as in claim 1, wherein said

tuner comprises a bit map for correlating a designated channel

on the television display to a frequency which must be tuned

to get the text data for the designated channel from a

vertical blanking interval of the video program channel

containing the text data for the designated channel.

18. A method of controlling presentation of text

data to a television display, comprising the steps of:

authorizing one of a plurality of sources of text

data to access a source database for storage of text data from

said one source;



Page 000497

id id"/Li‘; I

2164608
_ 33 -

transmitting said text data from said one source

said source database for storage;

assigning said text data from said one source to a

unique video program channel;

reading said text data from said one source from

said source database and formatting display commands and said

text data stored in said source database into transactions

having a predetermined number of bytes;

inserting each transaction into a predetermined

interval of the unique video program channel to which the text

data in that transaction is assigned;

at a viewer's television tuner, extracting said

transactions from their unique video program channel;

processing said transactions at said viewer's

television tuner to extract said text data and said display

commands; and

presenting said text data in said transactions to

said television display in accordance with a display command

in said transactions for display to said viewer.

19. A method as in claim 18, wherein said one

source of text data authorized in said authorizing step for

access to said source database provides electronic program

guide (EPG) data representing the video programs available for

display on said television display.

20. A method as in claim 18, wherein said

transmitting step includes the step of transmitting said text

data to said source database via a communications link

comprising at least one of a satellite link and a modem link
to said source database.

21. A method as in claim 20, wherein said

transmitting step includes the steps of receiving said text

data at an interface device of said source database which

comprises common input ports for each of said sources of text
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data and routing the received text data to said source
database.

22. A method as in claim 21, wherein said

transmitting step includes the further step of sending a

command response message to said one source upon receipt of a

command from said one source including said text data.

23. A method as in claim 18, comprising the further

step of compressing said text data prior to storage in said

source database.

24. A method as in claim 19, comprising the further

steps of sorting received EPG data by video program channel

and time of day.

25. A method as in claim 18, wherein said assigning

step includes the steps of assigning said source database to

said one source of text data, routing text data from said one

source to said source database, and updating access

authorization to said source database for said one source of

text data.

26. A method as in claim 18, wherein said reading

and formatting step comprises the steps of forming said

transactions as display commands for a predetermined number of

characters of said text data and of instructing said viewer's

television tuner regarding where and how to display said text

data in said transactions on said television display.

27. A method as in claim 26, wherein said

predetermined interval is a vertical blanking interval of the

unique video program channel to which that text data is

assigned and said inserting step includes the step of

inserting said transactions into said vertical blanking

interval of said unique video program channel.
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28. “A method as in claim 27, wherein said inserting

step includes the further step of storing a number of

transactions for creating a screen of text data on said

television display and inserting said transactions into said

vertical blanking interval of said unique video program

channel to which the source which produced the text data in

said number of transactions is assigned.

29. A method as in claim 19, comprising the further

step of storing EPG data in said viewer's television tuner

representing the video programs available for display on said

television display over a predetermined interval of time.

30. A method as in claim 29, comprising the further

step of storing a video display template in said viewer's

television tuner for insertion of said EPG data for display,

said template representing a time grid for each authorized

video programming channel in said EPG data which may be tuned

by said viewer's television tuner.

31. A method as in claim 30, comprising the further

step of scrolling through said EPG data stored in said EPG

memory of said viewer's television tuner.

32. A method as in claim 18, comprising the further

step of storing at least a page of text data in a text memory

of said viewer's television tuner for presentation to said

television display.

33. A method as in claim 18, wherein said

presenting step includes the steps of tuning said viewer's

television tuner to a frequency of a video program channel

containing in its vertical blanking interval the text data for

a text channel designated by the viewer and presenting said

text data to said television display when said viewer selects

said designated text channel.

AMENTID SJEET
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34. "A method as in claim 18, comprising the further

step of delaying a predetermined amount of time after a page

of text data has been presented to said television display

before presenting a next page of text data to said television

display.
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MOTOR VEHICLE MONITORING SYSTEM FOR

DETERMINING A COST OF INSURANCE

gbstracl; of the Disclosure

A method and system of determining a cost of automobile

insurance based upon monitoring, recording and communicating data

representative of operator and vehicle driving characteristics. The cost is

adjustable retrospectively and can be prospectively set by relating the driving

characteristics to predetermined safety standards. The method comprises steps

of monitoring a plurality of raw data elements representative of an operating

state of the vehicle or an action of the operator. Selected ones of the raw data

elements are recorded when the ones are determined to have an identified

relationship to safety standards. The selected ones are consolidated for

processing against an insurer profile and for identifying a surcharge or discount

to be applied to a base cost of automobile insurance. A final cost is produced

from the base costs and the surcharges or discounts.
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MOTOR VEHICLE MONITORING SYSTEM FOR

DE G A COST OF INSURANCE

Background of the Invention

The present invention relates to data acquisition and processing

systems, and particularly to a system for monitoring motor vehicle operational

characteristics and driver behavior to obtain increased amounts of data relating

to the safety of use for purposes of providing a more accurate determination of a

cost of insurance for the vehicle.

Conventional methods for detennining costs of motor vehicle

insurance involve gathering relevant historical data from a personal interview

with the applicant for the insurance and by referencing the applicant’s public

motor vehicle driving record that is maintained by a governmental agency, such

as a Bureau of Motor Vehicles. Such data results in a classification of the

applicant to a broad actuarial class for which insurance rates are assigned based

upon the empirical experience of the insurer. Many factors are relevant to such

classification in a particular actuarial class, such as age, sex, marital status,

location of residence and driving record.

The current system of insurance creates groupings of vehicles and

drivers (actuarial classes) based on the following types of classifications.

Vehicle:

Age;

manufacturer, model; and

value.

Driver:

Age;

sex;

marital status;

driving record (based on government reports),

violations (citations);
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at fault accidents; and

place of residence,

Coverage:

Types of losses covered,

liability,

uninsured motorist,

comprehensive, and

collision;

liability limits; and

deductibles.

The classifications, such as age, are further broken into actuarial

classes, such as 21 to 24, to develop a unique vehicle insurance cost based on

the specific combination of actuarial classes for a particular risk. For example,

the following information would produce a unique vehicle insurance cost.

Vehicle:

Age 1993 (three years old)

manufacturer, model Ford, Explorer XLT

value $ 18,000.

Driver:

Age 38 years old

sex male

marital status single

driving record (based on government reports)

violations 1 point (speeding)

at fault accidents 3 points (one at fault accident)

place of residence 33619 (zip code)

Coverage:

Types of losses covered
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liability yes

uninsured motorist no

comprehensive yes

collision yes

liability limits $100,000./$300,000./$50,000.

deductibles $500./$500.

A change to any of this information would result in a different

premium being charged, if the change resulted in a different actuarial class for

that variable. For instance, a change in the drivers’ age from 38 to 39 may not

result in a different actuarial class, because 38 and 39 year old people may be in

the same actuarial class. However, a change in driver age from 38 to 45 may

result in a different premium because of the change in actuarial class.

Current insurance rating systems also provide discounts and

surcharges for some types of use of the vehicle, equipment on the vehicle and

type of driver. Common surcharges and discounts include:

Surcharges:

Business use.

Discounts:

Safety equipment on the vehicle

airbags, and

antilock brakes;

theft control devices

passive systems (e.g. "The Club"), and

alarm system; and

driver type

good student, and

safe driver (accident free).
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A principal problem with such conventional insurance

determination systems is that much of the data gathered from the applicantin the

interview is not verifiable, and even existing public records contain only

minimal information, much of which has little relevance towards an assessment

of the likelihood of a claim subsequently occurring. In other words, current

rating systems are primarily based on past realized losses. None of the data

obtained through conventional systems necessarily reliably predicts the manner

or safety of future operation of the vehicle. Accordingly, the limited amount of

accumulated relevant data and its minimal evidential value towards computation

of a fair cost of insurance has generated a long—felt need for an improved system

for more reliably and accurately accumulating data having a highly relevant

evidential value towards predicting the actual manner of a vehicle’s future

operation.

Many types of vehicle operating data recording systems have

heretofore been suggested for purposes of maintaining an accurate record of

certain elements of vehicle operation. Some are suggested for identifying the

cause for an accident, others are for more accurately assessing the efficiency of

operation. Such systems disclose a variety of conventional techniques for

recording vehicle operation data elements in a variety of data recording systems.

In addition, it has also been suggested to provide a radio communication link for

such information via systems such as a cellular telephone to provide immediate

communication of certain types of data elements or to allow a more immediate

response in cases such as theft, accident, break—down or emergency. It has even

been suggested to detect and record seatbelt usage to assist in determination of

the vehicle insurance costs (U.S. Patent No. 4,667,336).

The various forms and types of vehicle operating data acquisition

and recordal systems that have heretofore been suggested and employed have

met with varying degrees of success for their express limited purposes. All

possess substantial defects such that they have only limited economical and
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practical value for a system intended to provide an enhanced acquisition,

recordal and communication system of data which would be both comprehensive

and reliable in predicting an accurate and adequate cost of insurance for the

vehicle. Since the type of operating information acquired and recorded in prior

art systems was generally never intended to be used for determining the cost of

vehicle insurance, the data elements that were monitored and recorded therein

were not directly related to predetermined safety standards or the determining of

an actuarial class for the vehicle operator. For example, recording data

characteristics relevant to the vehicle’s operating efficiency may be completely

unrelated to the safety of operation of the vehicle. Further, there is the problem

of recording and subsequently compiling the relevant data for an accurate

determination of an actuarial profile and an appropriate insurance cost therefor.

Current motor vehicle control and operating systems comprise

electronic systems readily adaptable for modification to obtain the desired types

of information relevant to determination of the cost of insurance. Vehicle

tracking systems have been suggested which use communication links with

satellite navigation systems for providing information describing a vehicle’s

location based upon navigation signals. When such positioning information is

combined with roadmaps in an expert system, vehicle location is asoertainable.

Mere vehicle location, though, will not provide data particularly relevant to

safety of operation unless the data is combined with other relevant data in an

expert system which is capable of assessing whether the roads being driven are

high-risk or low-risk with regard to vehicle safety.

The present invention contemplates a new and improved motor

vehicle monitoring, recording and communication system, which primarily

overcomes the problem of determining cost of vehicle insurance based upon data

which does not take into consideration how a specific vehicle is operated. The

subject invention will base insurance charges with regard to current material data

representative of actual driving characteristics of the vehicle and driver operation
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to provide a classification rating of the operator and the vehicle in an actuarial

class which has a vastly reduced rating error over conventional insurance cost

systems. Additionally, the present invention allows for frequent (monthly)

adjustment to the cost of coverage because of the changes in operator behavior

and driving patterns. This can result in automobile insurance charges that are

readily controllable by individual operators. The system is adaptable to current

electronic operating systems, tracking systems and communication systems for

the improved extraction of selected insurance related data.

Brief Snmmag of the Invention

In accordance with the present invention, there is disclosed a

method of determining a cost of automobile insurance based upon monitoring,

recording and communicating data representative of operator and vehicle driving

characteristics, whereby the cost is adjustable by relating the driving

characteristics to predetermined safety standards. The method is comprised of

steps of monitoring a plurality of raw data elements representative of an

operating state of a vehicle or an action of the operator. Selected ones of the

plurality of raw data elements are recorded when they are determined to have an

identified relationship to the safety standards. The recorded elements are

consolidated for processing against an insured profile and for identifying a

surcharge or discount to be applied to a base cost of automobile insurance. The

total cost of insurance obtainedgfrom combining the base cost and surcharges or

discounts is produced as a final cost to the operator.

In accordance with another aspect of the present invention, the

recording comprises identifying a trigger event associated with the raw data

elements which has an identified relationship to the safety standards so that

trigger information representative of the event is recorded.

In accordance with a more limited aspect of the present invention,

the method comprises a step of immediately communicating to a central control
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station via an uplink, information representative of the trigger event and

recording response information generated by the control station.

In accordance with yet another aspect of the present invention, the

method comprises steps of generating calculated data elements and derived data

elements from the raw data elements, and accumulating the calculated and

derived data elements in a recording device.

The present invention will use information acquired from the

vehicle to more accurately assess vehicle usage and thereby derive insurance

costs more precisely and fairly. Examples of possible actuarial classes

developed from vehicle provided data include:

Driver:

Total driving time in minutes by each driver of the insured vehicle;

number of minutes driving in high/low risk locations (high/low accident

areas);

number of minutes of driving at high/low risk times (rush hour or

Sunday afternoon);

safe driving behavior,

using seat belts,

use of turn signals,

observance of speed limits, and

observance of traffic control devices;

number of sudden braking situations; and

number of sudden acceleration situations.

Vehicle:

Location vehicle is parked at night (in garage, in driveway, on street);
and

location vehicle is parked at work (high theft locations, etc.).
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These new and more precise actuarial classes are considered to be

better predictors of loss because they are based on actual use of the vehicle. and _
the behaviors demonstrated by the driver. This will allow the consumers

unprecedented control over the ultimate cost of their vehicle insurance.

In accordance with the present invention, additional discounts and

surcharges based on data provided by the insured vehicle will be available.

Examples of surcharges and discounts based on vehicle provided data include:

Surcharges:

Excessive hard braking situations occurring in high risk locations; and

intermittent use of a safety device, such as seat belts.

Discounts:

Regular selection of low/high risk routes of travel;

regular travel at low/high risk times;

significant changes in driving behavior that results in a lower risk;

vacation discount when the vehicle is not used;

regular use of safety devices; and

unfailing observance of speed limits.

There is some overlap between the use of actuarial classes and

discounts and surcharges. Until data has been gathered and analyzed it is not

possible to determine which vehicle provided data will be used to determine

actuarial classes and which will be used for surcharges or discounts.

One benefit obtained by use of the present invention is a system

that will provide precise and timely information about the current operation of

an insured motor vehicle that will enable an accurate detennination of operating

characteristics, including such features as miles driven, time of use and speed of

the vehicle. This information can be used to establish actual usage based

insurance charges, eliminating rating errors that are prevalent in traditional
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systems and will result in vehicle insurance charges that can be directly

controlled by individual operators.

It is another benefit of the subject invention that conventional

motor vehicle electronics are easily supplemented by system components

comprising a data recording, a navigation system and a communications device

to extract selected insurance relevant data from the motor vehicle.

It is yet another object of the present invention to generate

actuarial classes and operator profiles relative thereto based upon actual driving

characteristics of the vehicle and driver, as represented by the monitored and

recorded data elements for providing a more knowledgeable, enhanced insurance

rating precision.

The subject new insurance rating system retrospectively adjusts

and prospectively sets premiums based on data derived from motor vehicle

operational characteristics and driver behavior through the generation of new

actuarial classes determined from such characteristics and behavior, which

classes heretofore have been unknown in the insurance industry. The invention

comprises an integrated system to extract via multiple sensors, screen, aggregate

and apply for insurance rating purposes, data generated by the actual operation
of the specific vehicle and the insured user/driver.

Other benefits and advantages of the subject new vehicle insurance

cost determination process will become apparent to those skilled in the art upon
a reading and understanding of the specification.

Brigf Dgcripjion of the Drawings

The invention may take physical fonn in certain parts and steps

and arrangements of parts and steps, the preferred embodiments of which will be

described in detail in this specification and illustrated in the accompanying
drawings which form a part hereof and wherein:
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FIGURE 1 is a flowchart generally describing a data gathering
process from a vehicle;

FIGURE 2 is a flowchart detailing the gathering and consolidating

of appropriate information for determining a cost of insurance and the resulting
insurance billing process;

FIGURE 3 is a suggestive perspective drawing of a Vehicle

including certain data element monitoring, recording and communicating
devices;

FIGURE 4 is a block diagram of a vehicle on-board computer and
recording system implementing the subject invention for selective communication

with a central control center and a global positioning navigation system;

FIGURE 5 is a flowchart generally illustrating a method for

acquiring and recording vehicle insurance related data; and

FIGURE 6 is a tabular illustration of various sources of

insuxance—:rclated data, a necessary interface for acquiring the data and an
exemplary sample rate therefor.

monitoring, recording and communicating insurance related data for '

determination of an accurate cost of insurance based upon evidence'relev'ant to

the actual operation and in particular the relative safety of that operation.

Generally, a vehicle user is charged for insurance based upon statistical averages
related to the safety of operation based upon the insurer's experience with other

users who drive similar vehicles in a similar geographic area. The invention

allows for the measure of the actual data while the motor vehicle is being
driven. Such data measurement will allow the vehicle use: to directly control
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his/her insurance costs by operating the vehicle in a manner which he/she will

know will evidence superior safety of operation and a_ minimal risk of generation

of an insurance claim. Examples of data which can be monitored and recorded
include:

Actual miles driven;

Types of roads driven on (high risk vs. low risk); and,

Safe operation of the vehicle by the vehicle user through:

A. speeds driven,

B. safety equipment used, such as seat belt and turn

signals,

time of day driven (high congestion vs. low

congestion),

rate of acceleration,

rate of braking,

observation of traffic signs.

With reference to FIGURE 3, an exemplary motor vehicle is

shown in which the necessary apparatus for implementing the subject invention

is included. An on—board computer 300 monitors and records various sensors

and operator actions to acquire the desired data for determining a fair cost of

insurance. Although not shown therein, a plurality of operating sensors are

associated with the motor vehicle to monitor a wide variety of raw data

elements. Such data elements are communicated to the computer through a
connections cable which is operatively connected to the vehicle data bus 304

through an SAE-J1978 connector, or OBD—II connector or other vehicle sensors

306. A driver input device 308 is also operatively connected to the computer

300 through connector 307 and cable 302. The computer is powered through

the car battery 310 or a conventional generator system (not shown). Tracking of
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the vehicle for location identification can be implemented by the computer 300

through navigation signals obtained from a GPS (global positioning systenr)

antenna or other locating system 312. The communications l.ink to a central

control station is accomplished through the cellular telephone, radio, satellite or

other wireless communication system 314.

FIGURE 4 provides the block diagram of the in-vehiclercomputer

system. The computer 300 is comprised of four principal components, an on-

board data storage device 402, an input/output subsystem 404 for communicating

to a variety of external devices, a central processing unit and memory device

406 and a real time operating kernel 408 for controlling the various processing

steps of the computer 300. The computer 300 essentially communicates with

three on—board vehicle devices for acquisition of information representative of

various actual vehicle operating characteristics. A driver input console 410

allows the driver to input data representative of a need for assistance or for

satisfaction of various threshold factors which need to be satisfied before the

vehicle can be operated. The physical operation of the vehicle is monitored

through various sensors 412 in operative connection with the vehicle data bus,

while additional sensors 414 not normally connected to the data bus can be in

direct communication with the computer 300 as will hereinafter be more fully

explained.

The vehicle is linked to an operation control center 416 by a

communications link 418, preferably comprising a conventional cellular

telephone interconnection. A navigation sub-system 420 receives radio

navigation signals from a GPS 422.

The type of elements monitored and recorded by the subject

invention comprise raw data elements, calculated data elements and derived data

elements. These can be broken down as follows:
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Raw Data Elements:

Power train sensors

RPM,

transmission setting (Park, Drive, Gear, Neutral),

throttle position,

engine coolant temperature,

intake air temperature,

barometric pressure;

Electrical sensors

brake light on,

turn signal indicator,

headlamps on,

hazard lights on,

back-up lights on,

parking lights on,

wipers on,

doors locked,

key in ignition,

key in door lock,

horn applied;

Body sensors

airbag deployment,

ABS application,

level of fuel in tank,

brakes applied,

radio station tuned in,

seat belt on,

door open,

tail gate open,
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odometer reading,

cruise control engaged,

anti—theft disable;

Other sensors

vehicle speed,

vehicle location,

date,

time,

vehicle direction,

IVHS data sources.

Calculated Data Elements:

rapid deceleration;

rapid acceleration;

vehicle in skid;

wheels in spin;

closing speed on vehicle in front;

closing speed of vehicle in rear;

closing speed of vehicle to side (right or left);

space to side of vehicle occupied;

space to rear of vehicle occupied;

space to front of vehicle occupied;

lateral acceleration;

sudden rotation of vehicle;

sudden loss of tire pressure;

driver identification (through voice recognition or code or fingerprint

recognition);

distance travelled; and

environmental hazard conditions (e.g. icing, etc.).
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Derived Data Elements:

vehicle speed in excess of speed limit;

observation of traffic signals and signs;

road conditions;

traffic conditions; and

vehicle position.

This list includes many, but not all, potential data elements.

With particular reference to FIGURE 1, a flowchart generally

illustrating the data gathering process of the subject invention is illustrated.

Such a process can be implemented with conventional computer programming in

the real time operating kernel 408 of the computer 300. The process is

identified with initially a begin step 100 (key in ignition?) and a check of

whether the vehicle is operating at step 102. If the vehicle is not operating a

reverification occurs every two (2) minutes as shown at step 104. It should be

noted that the computer is continually powered by at least the vehicle battery

310 (FIGURE 3), but it can be appreciated that during operation the generator

(not shown) will supply the energy. If the vehicle is operating, then there is a

step of recording sensor information 106. The recording comprises monitoring

a plurality of raw data elements, calculated data elements and derived data

elements as identified above. Each of these is representative of an operating

state of the vehicle or an action of the operator. Select ones of the plurality of

data elements are recorded when the ones are determined to have an identified

relationship to the safety standards. For example, vehicle speed in excess of a

predetermined speed limit will need to be recorded but speeds below the limit

need only be monitored and stored on a periodic basis-. The recording may be

made in combination with date, time and location. Other examples of data

needed to be recorded are excessive rates of acceleration or frequent hard

braking.
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The recording process would be practically implemented by

monitoring and storing the data in a buffer for a selected period of time, e.g.,

thirty seconds. Periodically, such as every two minutes, the status of all

monitored sensors for the data elements is written to a file which is stored in the

vehicle data storage 402. The raw, calculated and derived data elements listed

above comprise some of the data elements to be so stored.

Certain of the recorded sensor infonnation may comprise a trigger

event of which inquiry is identified at step 108. "Trigger events" are defined as

a combination of sensor data requiring additional action or which may result in a

surcharge or discount during the insurance billing process. Certain trigger

events may require immediate upload 110 to a central control which will then be

required to take appropriate action. For example, a trigger event would be rapid

deceleration in combination with airbag deployment indicating a collision, in

which case the system could notify the central control of the vehicle location.

Alternatively, if the operator were to trigger on an emergency light, similarly

the system could notify the central control of the vehicle location indicating that

an emergency is occurring. The trigger information is recorded, as at step 116,

and whatever response is taken by the central control is also recorded at step

118. The trigger information recording step 116 and the recording sensor

infonnation step 106 may impart recording of information in the on-board data

storage device 402 or memory 406. The event response information recording

at step 118 will usually occur in the central control station. Such response

information could be the dispatch of an emergency vehicle, or the telephoning of

police or an EMS unit.

Trigger events are divided into two groups: those requiring

immediate action and those not requiring immediate action, but necessary for

proper billing of insurance. Those required for proper billing of insurance will

be recorded in the same file with all the other recorded vehicle sensor

information. Those trigger events requiring action will be uploaded to a central
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control center which can take action depending on the trigger event. Some

trigger events will require dispatch of emergency services, such as police or

EMS, and others will require the dispatch of claims representatives from the

insurance company.

The following comprises an exemplary of some, but not all,

trigger events:

Need for Assistance:

These events would require immediate notification of the central control center.

1. Accident Occurrence. An accident could be determined through

the use of a single sensor, such as the deployment of an airbag.

It could also be determined through the combination of sensors,

such as a sudden deceleration of the vehicle without the

application of the brakes.

Roadside assistance needed. This could be through the pressing

of a "panic button" in the vehicle or through the reading of a

sensor, such as the level of fuel in the tank. Another example

would be loss of tire pressure, signifying a flat tire.

Lock—out assistance needed. The reading of a combination of

sensors would indicate that the doors are locked but the keys are

in the ignition and the driver has exited the vehicle.

Driving restrictions. The insured can identify circumstances in

which he/she wants to be notified of driving within restricted

areas, and warned when he/she is entering a dangerous area. This

could be applied to youthful drivers where the parent wants to

restrict time or place of driving, and have a record thereof.

Unsafe Operation of the Vehicle

These events would be recorded in the in—vehicle recording device for future

upload. Constant trigger events would result in notification of the driver of the

exceptions.
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Excessive speed. The reading of the vehicle speed sensors would

indicate the vehicle is exceeding the speed limit. Time would also

be measured to determine if the behavior is prolonged.

Presence of alcohol. Using an air content analyzer or breath

analyzer, the level of alcohol and its use by the driver could be
determined.

Non~use of seatbelt. Percent of sample of this sensor could result

in additional discount for high use or surcharge for low or no use.

Non—use of turn signals. Low use could result in surcharge.

ABS application without an accident. High use could indicate

unsafe driving and be subject to a surcharge.

With particular reference to FIGURE 2, a general flowchart

describing the steps of the gathering of appropriate information for billing

insurance on a periodic basis is illustrated.

At the initiation of the vehicle insurance billing process, the

central billing system of the insurer will acquire 202 the vehicle sensor record

file from the sensor record file 204 from each vehicle to be billed. This process

of data acquisition will involve a periodic uploading of the vehicle file 204.

This file will be uploaded to the central system when the storage device 402 in

the vehicle approaches capacity, on command, or when the billing process starts.

All the information from the combination of files stored in the vehicle will be

used to determine the bill for the insurance on the vehicle for the prior insurance

period. Data acquisition is also made from the trigger event response file 206 in

the acquisition step 208. This data is stored in the central control center, and

includes information for response activities listed above which require additional

billing for services rendered to the insured.

At step 210, the vehicle sensor record file and the trigger event

response file are consolidated. Such files will include all the activity for which

the insured is to be billed for the prior period. At step 212, all the information
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comprising the insured profile, which is already maintained and stored in other

insurance files, is applied to the consolidated activity files for the immediately

prior period. This insured profile includes the information about coverages

including limits and deductibles, which are necessary for establishing the

appropriate cost of insurance for the subject insured. At step 214, the acquired

consolidated file information from step 210 and the overall insured profile

acquired at step 212 are combined and processed against a surcharge or discount

algorithm file, which include the specific factors for the various usage patterns

and trigger events. The surcharges and discounts are continuously adjusted

based on the loss results associated with driving behaviors demonstrated.

Finally at step 216, the appropriate billing is produced showing the charges for

insurance and other services for the prior period. The billing can be sent

electronically or in printed form to the insured for payment.

With particular reference to FIGURE 5, a general diagram of the

process for acquiring and recording vehicle insurance related data is illustrated.

At step 502, the raw data elements are collected from the vehicle sensors that

provide the raw data elements identified above. Calculated data elements are

generated in step 504 and derived data elements are generated at step 508. As

noted, it is necessary to collect certain database information elements at step 506

prior to generating the derived data elements. A sample of all the data elements

is stored in the vehicle at step 510. The sample rate or the recording of the

information is controlled based upon the particular insurance billing recording

needs predetermined by an algorithm developed by the insurance company. The

algorithm will change depending on the particular type of insurance related

requirements for the information. At step 512, if a certain incident, for example

collision, occurs then a snapshot is generated of all the relevant data elements at

the time of the incident, 514.

With reference to FIGURE 6, various examples of sources of

insurance related data, the interface required to acquire the data and an example
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of the sample rate are illustrated for a preferred embodiment of the subject

invention. Accordingly, it can be seen that for a certain information database

comprised of maps, speed limits, traffic signs, and highway conditions is stored

in the data storage device of the computer and can be obtained on demand

therefrom. Acquiring data from vehicle sources such as engine data, body data

and electrical data is obtained through a conventional SAEI 1978 connector with

an exemplary sample rate of 10-15 Hz. The other sources of relevant data, such

as IVHs, GPS, security system or any additional systems are obtained through

various I/O ports and the sample rate can be varied in accordance with the

desired goals of the insurer.

One of the useful consequences of the subject invention is that

other products could be marketed to a particular vehicle operator based on

information provided from the subject invention from the operator’s motor

vehicle. Since the invention includes processes for gathering, extracting and

analyzing information provided by the vehicle, a more informed judgment can

be made about a determination of when and which products could be marketed

to that motor vehicle operator. For example, by knowing that a vehicle operator

travels on vacation in that vehicle to a certain resort location may give rise to a

marketing of a package of products particular to the type of travel or the

location. Another example would relate to the knowledge that the vehicle

operator attends particular types of sporting events which may give rise to

certain types of products catered to fans of that sporting event.

The invention has been described with reference to preferred

embodiments. Obviously, modifications and alterations will occur to others

upon a reading and understanding of the specification. It is our intention to

include all such modifications and alterations insofar as they come within the

scope of the appended claims or the equivalents thereof.
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Having thus described our invention, we claim:

1. A method of determining a cost of automobile insurance based

upon monitoring, recording and communicating data representative of operator

and vehicle driving characteristics, whereby the cost is adjustable by relating the

driving characteristics to predetertnined safety standards, the method comprising:

monitoring a plurality of raw data elements representative of an

operating state of a vehicle or an action of the operator;

recording selected ones of the plurality of raw data elements when

said ones are determined to have a preselected relationship to the safety

standards; . -

consolidating said selected ones for processing against an insured

profile and for identifying a surcharge or discount to be applied to a base cost of

automobile insurance; and,

producing a final cost from the base cost and the surcharge or
discount.

2. The method as described in claim 1 wherein said recording

comprises identifying a trigger event associated with a one of the raw data

elements having the preselected relationship and recording both the one raw data

element and trigger information representative of the trigger event.

3. The method as described in claim 1 further including immediately

communicating to a central control station via an upljnk irlfonnation

representative of a trigger event associated with a one of the raw data elements.

4. The method as described in claim 3 further including recording

trigger event response infonnation generated by said control station.
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5. The method as described in claim 1 further including generating

calculated data elements from said raw data elements.

6. The method as described in claim 5 further including generating

derived data elements from said raw data elements.

7. ' The method as described in claim 6 wherein said consolidating

comprises accumulating said calculated and derived data elements.

8. The method as described in claim 1 wherein at least a portion of

the plurality of raw data elements are within an awareness and selected control

of the operator and wherein the method further comprises adjusting by the

operator of operator driving behavior thereby causing a change in the portion of

raw data elements to obtain the surcharge or discount in the final cost.

9. The method as described in claim 8 wherein the base cost is for a

predetermined period of time and wherein the adjusting by the operator is set to

occur at predetermined intervals within the predetermined period.

10. The method as described in claim 9 wherein the predetermined

period of time comprises two years and the predetermined intervals comprise

monthly intervals.

ll. A process for acquiring and recording vehicle insurance related

data via an on-board computer and recording system comprising steps of:

monitoring a plurality of raw data elements representative of

vehicle operating states and driver actions;
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recording selected ones of the raw data elements in a vehicle

record file of an on-board data storage device when said ones are identified as

having a relationship material to determination of a cost of insurance;

identifying whether said selected ones comprise a trigger event,

and if so identified, communicating information representative of the trigger

event to a central control station for storage in a trigger event file; and,

consolidating said vehicle record file and said trigger event file in

a form for determining a vehicle cost of insurance.

12. The process as defined in claim 11 further including

communicating from the central control station an order for dispatch of an

emergency or assist vehicle in response to the identifying of a special trigger

event determined to require driver assistance.

13. A system of determining a cost of automobile insurance based

upon monitoring, recording and communicating data representative of operator

and vehicle driving characteristics, whereby the cost is adjustable by relating the

driving characteristics to predetermined safety standards, the system comprising:

means for monitoring a plurality of raw data elements

representative of an operating state of a vehicle or an action of the operator;

means for recording selected ones of the plurality of raw data

elements when said ones are determined to have a preselected relationship to the

safety standards;

means for consolidating said selected ones for processing against

an insured profile and for identifying a surcharge or discount to be applied to a

base cost of automobile insurance; and,

means for producing a final cost from the base cost and the

surcharge or discount.
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14. The system as described in claim 13 further including means for

immediately communicating to the central control station via an uplink

information representative of a trigger event associated with the run of the raw

data elements‘

15. The system as described in claim 13 further including means for

generating calculated data elements from said raw data elements.

16. The system as described in claim 15 further including generating

derived data elements from said raw data elements.

17. A method of generating an actuarial class system for determining

vehicle insurance costs for retrospectively adjusting and prospectively setting

premiums based on data derived from motor vehicle operational characteristics

and driver behavior, comprising:

monitoring a plurality of raw data elements representing vehicle

operating states and driver actions;

recording selected ones of the raw data elements in a vehicle

record files when said ones are identified as having a relationship material to

determination of a cost of insurance;

setting a plurality of actuarial classes associated with

corresponding degrees of safety of operation of the vehicle wherein said

actuarial classes are derived from aggregating selected ones of the raw data

elements; and,

consolidating said vehicle record files with selected actuarial

classes for determining a corresponding cost of insurance for the vehicle in

correspondence with a one of the actuarial classes.
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18. The process for determining a cost of insurance as defined in

claim 17 wherein said monitoring and recording steps occur concurrently with

actual vehicle operation for acquiring the raw data elements during actual

vehicle use.

19. The process for determining a cost of insurance as defined in

claim 18 wherein at least a portion of the plurality of raw data elements are

within an awareness and selective control of a driver, the process further

comprising adjusting by the driver of driving behavior to changesaid portion of

raw data elements for consolidating said vehicle record with an other one of the

actuarial classes.

20. An integrated system for extracting from multiple sensors,

screening, aggregating and applying for insurance rating purposes, data

generated by an actual operation of a specific motor vehicle comprising:

means for extracting a plurality of raw data elements from the

multiple sensors wherein the elements are representative of vehicle operating

states and driver actions;

means for screening the raw data elements and aggregating

selected ones of the raw data elements in a vehicle record file of an on-board

storage device when said selected ones are identified as having a relationship

material to detennination of a cost of insurance for the vehicle;

means for associating the aggregated selected raw data elements

with predetermined actuarial classes indicative of a degree of safety of operation

of the vehicle; and

means producing a cost of insurance for the vehicle associated

with selected ones of the actuarial classes.
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data elements, said calculated and derived data elements being further

aggregated for association with the selected one of the actuarial classes.
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@ System and method of load sharing control for automobile.

@ A system and method for load sharing process-
ing operations between a vehicle mounted station
(105) and a stationary base station (25) having a
large capacity host computer is described. The ve-

Nhicle mounted station has detectors for determining

operating conditions of a vehicle and controllers (3,

934, 501) for varying the operating conditions. The
Uicontrollers are connected to a transmitter-receiver

"n(5) which is arranged to communicate over a path
¢'q(10) with a transmitter-receiver (11) ot the base sta-
Qtion. The base station has a host computer (18)

having a large memory capacity. At predetermined
Qintervals, for example, distance of travel or at engine

stop, the vehicle transmitter (5) transmits operating

Luconclitions to the base receiver (11) for data process-
ing and the base transmitter (11) then transmits
processed data back to the receiver vehicle (5),

whereupon the controllers (3, 4, 501) modify the
vehicle operating conditons. The vehicle operating
conditions may be an indication of life expectancy of
fuel injectors or sensors. updating data processing
maps. The presence of abnormal operating con-
ditions may be detected by the vehicle mounted
station, evaluated by the base station and an emer-

gency warning indication provided back to the ve-
hicle mounted station. or if the abnormal condition is

not of an emergency nature than counter measures
are transmitted from the base station to the vehicle
mounted station.
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SYSTEM AND METHOD OF LOAD SHARING CONTROL FOR AUTOMOBILE

BACKGROUND 9: INVENTION

12 @ o_f Invention

This invention relates to a system and method

for load sharing processing operations between a
vehicle mounted station and a stationary base sta-

tion and in particular for controlling various items of
equipment mounted on an automobile using a
large-capacity host computer installed at a station-
ary base station, e.g. on the ground.

2) Description of Related Art

The number of electrically controlled items
used in an automobile, particularly an internal com-

bustion engine, are increasing and control systems
therefor are becoming ever more complicated. Sev-
eral different systems have been attempted to col-
lectively control the various items by time sharing
interruptable arithmetic processing using a proces-
sor mounted on the automobile.

Such examples include Japanese Patent Pub-
lication No. 63-15469 (1988), "Electronic Engine
Controller" and Japanese Patent Publication No.
62-18921 (1987). "Computer for Vehicle Control",
and controls using a computer are now common.

A central control method using an LSl micro-

processor responds to many requirements, such as
responding to hazardous components located in
the exhaust gas of the internal combustion engine
and for reducing fuel consumption. In addition,
microprocessors have been utilized in areas ex-
tending to attitude control, i.e. levelling control,
steering performance and driving stability with re-
gard to a vehicle body suspension control.

Regarding transmission of programs between a
base station and the vehicle, for example, there is

Japanese Patent Application Laid-Open No. 62-
38624 (1987), "Radiocommunication Unit". How-
ever, this publication relates to revision of an oper-
ational control program for a vehicle mounted pro-
cessor, and does not teach load sharing under

predetermined driving conditions. In addition, re-
garding mutual communications. there is Japanese
Patent Application Laid-Open No. 62-245341
(1987). "Engine Controller", but this describes only
installation of a means to load failure diagnosis

programs and does not mention any relationship
with the driving conditions of the vehicle.

A full dependence upon a vehicle-mounted
processor to process all that is included in the
above mentioned conventional technologies and

control systems to be newly installed will not only
make the system complex but also necessitate a

large-capacity processor. Computer control has
been used to exploit such advantages as high

processing speed and accuracy, easy modification
of control characteristics and low cost. However,
there are numerous control items, including fuel

supply control and ignition control, for which real-
time processing is required and implementing all of
these together is difficult.

That is, processing all control parameters in-
cluding the initial setting correction of set values
cause by ageing (wear) changes of various char-
acteristics, for example, an engine, transmission,
steering, suspension, within a control system hav-
ing only a vehicle-mounted computer makes the
processing program increasingly large.

However, the conventional technologies are
neither concerned with this difficulty nor even in-
dicate that there is such a problem.

An object of this invention is to provide a new
computer control method for vehicles which at least
partially mitigates the above mentioned problems.

SUMMARY E THE INVENTION

According to one aspect of this invention there
is provided a method of load sharing processing
operations between a vehicle mounted station and
a stationary base station including the steps of said
vehicle mounted station detecting operating con-
ditions of the vehicle, transmitting data representa-
tive of the detected operating conditions to the
base station. said base station receiving data from

the vehicle mounted station, processing said data
in accordance with data stored by said base sta-
tion, said base station transmitting processed data
to a receiver at said vehicle mounted station and
control means at said vehicle mounted station con-
nected to the vehicle mounted receiver and being

arranged to perform at least one of revising or
displaying the vehicle operating conditions in de-
pendence upon the processed data.

Advantageously the vehicle mounted station
detected operating conditions are performed by a

detecting means adapted to detect at least one of
water temperature. air/fuel ratio air fuel quantity,
battery voltage, throttle valve angle opening, engine

speed, transmission gear position and suspension
setting. In a feature of this invention the vehicle
mounted station includes a control means adapted
to control at least one of a fuel injector, a transmis-

sion gear change means. and a suspension setting
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actuator.

Conveniently the data transmitted from the ve-
hicle mounted station to the base station is per-
formed at times of occurrence of predetermined
conditions including at least one of the vehicle
covering a predetermined distance, detection of the
engine ceasing rotation and low fuel tank condition,
and advantageously data transmitted between the
vehicle mounted station and the base station in-
cludes header bits, vehicle identification bits. con-

trol data bits, data array bits, check symbol bits
and end of transmission bits.

Preferably the vehicle mounted station trans-
mits a request to transmit to the base station, said
base station transmits a permission to transmit for
the vehicle mounted station, said vehicle transmits

data including header bits, vehicle identification
bits, control data bits, data array bits and check
symbol bits, said base station transmits a receipt
acknowledgement and said stationary base station
transmits end of transmission bits. In one preferred
embodiment the vehicle mounted station contains

at least one map indicative of vehicle operating
conditions including an indication of ageing in at
least one of vehicle injectors and sensors, said

map being transmitted by said vehicle mounted
station to said base station. said base station com-

paring transmitted map values with previously
transmitted map values and estimating the amount
of deterioration in said injectors and sensors, said
base station being arranged to estimate the life
expectancy of said injectors and sensors and to
transmit data indicative thereof to said vehicle

mounted station whereby said vehicle mounted sta-
tion stores said updated information and indicates
the life expectancy by visual or aural means. In
such an embodiment corrected map values are
transmitted from the base station to the vehicle

mounted station when engine rotation has ceased
for subsequent real time processing and conve-
niently the vehicle mounted station updates cor-
rected map values in a series of steps during
vehicle running and uses said corrected map val-
ues for real time control. -

Advantageously a life predicting diagnosis of
the vehicle is carried out by the base station by

using current operating condition signals received
from the vehicle mounted station, said predicting
diagnosis being carried out at predetermined inter-
vals of time or distance travelled. In a feature of the

invention the vehicle mounted station is arranged to

detect an abnormality and to transmit data indica-
tive thereof to said base station. said base station

evaluates said abnormality and determines whether
an emergency retransmission to said vehicle
mounted station is necessary to provide an indica-

tive warning by one of a display means or an aural
means. and in such feature if the abnormality is not

of an emergency nature the data is stored in a
failure chart prior to transmitting counter measures
from the base station to said vehicle mounted
station.

The vehicle-mounted station may transmit an
abnormal condition signal to the base station, the
base station transmits a request for data to be
analysed, the vehicle mounted base station trans-
mits data for analysis, the base station diagnoses a
failure and if an emergency is determined by said
base station then said base station immediately
transmits a warning for indication by said vehicle
mounted station but if said base station determines

there to be no emergency then said base station
stores data indicative of the abnormality and sub-
sequently transmits counter measures to said ve-
hicle mounted base station whereupon said vehicle
mounted base station takes appropriate action in
dependence thereof.

According to another aspect of this invention
there is provided a system for load sharing pro-
cessing operations between a vehicle mounted sta-
tion and a stationary base station, said vehicle
mounted station including
detecting means for detecting operating conditions
of the vehicle,

first transmitting means for transmitting data repre-
sentative of the detected operating conditions to
the base station,

first receiving means for receiving data from the
base station,

and control means for controlling vehicle operating
conditions, said control means being connected to
said first receiving means,
and said base station comprising ‘second receiver
means for receiving data trom the vehicle mounted
station,

processing means and storage means for process-
ing the data received from the vehicle mounted
station based upon information held in said storage
means,

and second transmitting means for transmitting the
processed data to the first receiving means where-
upon the control means is arranged to perform at
least one of revise or display the vehicle operating
conditions in dependence upon the processed
data.

Advantageously the detecting means isadapted
to detect at least one of a temperature water sen-
sor, air/fuel ratio, air flow quantity, battery voltage,
throttle valve angle opening, engine speed, trans-
mission gear position and suspension setting. Pref-
erably the control means is arranged to control at
least one of a fuel injector. a transmission gear
change means, and a suspension setting actuator.

Conveniently the first transmitting means is
adapted to transmit data comprising a header, a
vehicle identification, data control bits, a data array,
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a check symbol and an end of transmission indica-
tor.

in a feature of this invention a vehicle-mounted

station includes detecting means for detecting op-
erating conditions of a vehicle,
transmitting/receiving means for transmitting data
representative of the detected operating conditions
to a base station capable of evaluating said data,
said transmitting/receiving means being adapted to
receive evaluated signals from the base station and
to apply signals representative of said evaluated
signals to a control means adapted to perform at
least one of vary or display said operating con-
ditions in dependence upon said received evalu-
ated signals.

In another feature of this invention there is

provided a stationary base station adapted to re-
ceive data from a vehicle mounted station, said

base station including processing means and stor-

age means for processing the data received from
the vehicle mounted station based upon informa-

tion held in said storage means, the base station

being adapted to perform at least one of
updating/correcting maps carried by a vehicle lo-
cated processor, vehicle located sensors and injec-
tors, establish the expected life expectancy of said
sensors and injectors and further including trans-
mitting means for transmitting processed data to a
vehicle.

Thus, the above mentioned object is principally
realized by controlling load sharing between com-

puters. A study of computer control for vehicles
indicates that data processing is roughly divided
into data requiring high-speed real-time processing
and data which may be processed in a compara-

tively long period. For example. ignition timing con-
trol and fuel injection control are control subjects
that require processing in synchronism with engine
rotation so that high-speed processing is required
in response to high speed engine rotation. On the
other hand. modification of initial settings because

of ageing changes such as those in an engine
transmission and suspension, may be computed
over a relatively long time cycle. Also, controls
which haveto be computed with a high accuracy

take time when processed by a vehicle-mounted
computer and only increase the load on the com-
puter.

Also, with regard to failure diagnosis or failure
prediction processing when status data is obtained,
arithmetic processing itself may be separated from
the real-time processing without difficulty. Of
course, there may be some diagnoses which re-

quire emergency processing and a feature of this
invention is to discriminate and act upon abnormal
conditions that require urgent actions and diag-
noses.

In consideration of the increasing complexity of

the control system and the necessity for higher

speed processing accompanied by the increasing
r,p.m. of modem engines, this invention carries out
load sharing between a vehicle-mounted computer
and a stationary host computer.

More specifically a feature of this invention
resides in predetermining the processing sharing
conditions when specific operating conditions of

the engine or specific conditions of the vehicle-
mounted computer are detected, transmitting in-
formation to and from the host computer and shar-
ing the processing.

The load sharing between the vehicle-mounted
computer and the stationary host computer is
achieved through the following operations. When
the operating conditions for the engine are de-
tested, the subsequent processing thereon is shift-
ed to the host computer to be shared thereby.
Thus, increases in load on the vehicle-mounted

computer are prevented.
The above operating conditions are detected,

for example, at predetermined distance of travel,
when cumulative driving time reaches a predeter-
mined time and/or when a predetermined condition
is met such as engine stopped or fuel tank low.

Brief Description of the Drawings

The invention will now be described by way of

example with reference to the accompanying draw-
ings in which:-

Figure 1 is an overall block diagram of a
system according to the present invention.

Figure 2 is a block diagram of the vehicle-
mounted computer,

Figure 3 shows occasions when
transmission/reception between the computers is
performed.

Figures 4(A) and (B) respectively show a
data signal and a data transmission/reception se-
quence.

Figure 5 is a diagram of checking revised
items for map matching,

Figure 6 is a diagram of failure diagnosis,
Figure 7 is a diagram of long-term data

sampling,
Figure B is a flow chart for preparing a

revised map, _

Figure 9 is a data transmission flow chart
when the engine is stopped,

Figure 10 is a flow chart for revised values,
and

Figure 11 is a series flow chart of transmis-
sions and receptions.

In the Figures like reference numerals denote
like parts.
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Description of Preferred Embodiments

In the drawings, Figure 1 shows one embodi-
ment of the overall system where information is
transmitted between a vehicle and a host computer
located, for example, at a stationary, ground based
dealership location through a telecommunications
network.

An engine 2 in the vehicle is connected with a
vehicle mounted computer 105 including an engine
controller 3. a transmission 400 controller 4 and

suspension 500 controller 501. In the currently de-
scribed embodiment only three controllers are
shown, but usually a number of these types of
controllers are mounted on the vehicle. A

transmitter-receiver 5 for transmitting and/or receiv-
ing information to and from the host computer 18 is
provided within processor 105.

A telecommunication path 10 which may be

wired or wireless, e.g. a radio link interconnects the
vehicle side located processor 105 with a station-
ary host computer station 25 including a
transmitter-receiver 11 on the host computer sta-
tion side of the path. There is provided l/O
(input/output units) for data analysis 12, I/O for
maintenance arithmetic processing 13, I/O for fail-
ure analysis computation 14 and I/O for vehicle
information 15 over a 2-way bus to the transmitter-
receiver 11 and to the host computer 18. The I/0's
are also linked to a data base 16 such as a

memory store. The host computer side apparatus
may be installed at the vehicle dealership or at a
vehicle information service center. Although in this
exemplary embodiment only 4 I/0's are shown,
other I/0's for many other controllers may exist.
The host computer 18 may have a capacity of
several mega bytes. Also, here a radio communica-
tions link connecting the vehicle side and the host
side is shown; radio links are preferred as being

more practical because the vehicle side is normally
moving. Of course, when occasion demands, in-
formation can be transmitted or received by wire
communication lines from the host computer to a
beacon by the roadside for subsequent wireless
transmission/reception to the vehicle-mounted com-
puter.

Also, in some cases the engine controller 3 or
the transmission controller 4 as shown in Figure 1
has its own built-in processor and carries out re-
spective processings or a vehicle-mounted proces-
sor 7 is provided as indicated in broken lines.
Hereinafter engine controls are described wherein
a processor for engine control is built in.

Figure 2 shows the computer 105 on the ve-
hicle side with the suspension controller 501 omit-
ted. ROM 21, RAM 22 and CPU 7 are connected

by a bus line 30 for I/O processing. The bus line
consists of a data bus, a control bus, and an

address bus.

Other sequences (of which only two are shown)

sense the engine operating conditions, inter alia,
the engine cooling water temperature (TWS) 32
and the air/fuel ratio (028) 34. Battery voltage and
throttle valve opening and rotation speed also cor-
respond to operating condition signals, but here
they are omitted. A multiplexer 36 inputs the op-
erating condition signals into an A/D conversion
circuit 38. A register 40 sets A/D converted values.

An inlet pipe air flow sensor (AFS) 51 has its

value set in a register 54 after conversion in an A/D
converter 52. An engine angle sensor (AS) 56
provides reference signals REF and angle position
signals POS to an angle signal processing circuit
58. The processed signals are used to control
synchronizing signals and timing signals.

Engine operating condition ON/OFF switches
(SWI-SWi) 59-61 indicate parameters such as start
engine and engine idle. These signals are input
into an ON-OFF switch-condition signal-processing
circuit 60 and are used independently or in com-
bination with other signals forming logic signals to
determine controls or controlling methods known
per se.

—' The CPU 7 carries out computations based on
the above mentioned operating condition signals in
accordance with multiple programs stored in ROM
21 and outputs its computation results into respec-
tive control circuits through the bus lines 30. Here
the engine control circuit 3 and the transmission
control circuit 4 have been shown, but numerous

other control circuits such as an idle speed control
circuit and exhaust gas recirculation (EGFI) control
circuit are possible.

The engine control circuit 3 has a fuel control-
Ier for controlling air/fuel ratios and increases or
decreases the amount of fuel supplied by control-
ling an injector 44. 42 is a logic circuit for these
controls. The transmission controller 4 carries out a
transmission shift 48 in the transmission 400

through a logic circuit 46 based on the computation
results of the driving conditions. A control mode
register 62 presents timing signals for various con-
trol outputs.

Timing circuit 64-70 control transmitting and
receiving operations. For example, circuit 64 out-
puts a trigger signal into the transmitter-receiver
whenever a predetermined distance is travelled and
transmits a corresponding engine operating con-
dition signal through the transmitter-receiver to the
stationary host computer. A display 90 is used to
display instructions to the driver.

Circuit 66 is used to detect an engine stopped
and to trigger an output signal thereupon. Circuit
68 is used to detect a low fuel tank condition and

trigger an output signal thereupon. Circuit 70 is
used to check whether predetermined conditions
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are met and when satisfactory, generate a trigger
output signal. Figure 3 shows symbol illustrations
of these circuits.

To sum up, circuits 66 to 70 produce signals
which decide timing to transmit operating condition
data to the stationary host computer. For example,
from the circuit 64 which generates a signal when-

ever a predetermined distance has been travelled.
it is possible to diagnose the operating condition
per the predetermined travel distance. When only
condition signals are transmitted, the host side
computer makes a diagnosis based on deviations
from the previous values or past condition signal
data and conveys instructions based on its results
to the vehicle-mounted computer. The vehicle-
mounted computer gives driver instructions through
a display or alarm in dependence upon the severity
or grade of those instructions or modifies process-
ing programs or sets parameter values.

Figure 4(A) shows an example of a data array
and Figure 4(B) shows a data transmitting and
receiving sequence during data communications
between the vehicle-mounted computer and the

stationary, e.g. ground, host computer (here a deal-
er located computer). A subject vehicle is specified
by a header and a vehicle number (a number that
is unique to the vehicle such as the engine number
or the car body number).

Figure 5 shows a processing example when
correction items in the map matching are checked

(data analysis). the transmitter-receiver 11 at the
dealer side being omitted for clarity. When control-
ling an engine via a microcomputer, control data is
computed based on output conditions of each sen-
sor. In addition, a system is used for subsequent

engine control by responding to various engine
conditions and by storing control data computed as
a learning map. Figure 5 shows an example of
using other control data values after corrections by
analysing such control data stored in the so-called
learning map or data to be changed together with
other engine controls.

The program processing on the vehicle side is
assumed in this example to be to check a map

(step 5a). This satisfies conditions by the circuits
64 to 70 as described previously and the checking

program of the map starts. Although this is simply
called map matching, there is a learning map for
ignition timing based on the output of a knock
sensor or a learning map for defining an injection

pulse width of the fuel injector in the fuel/air (O2
feedback) from an exhaust to an inlet fuel injector,
i.e. an O2 detector detects if exhaust gas mixture is
lean or rich and sends a pulse in dependence
thereon to the fuel injector. Map revision is de-
scribed later in detail with reference to Figure 8.

Now, the flow of the transmission processing at the
time of map matching is generally explained.

In step 5a, the vehicle-mounted computer
checks data in the map by using various methods.
For example, when data values contained in the
learning map for defining the injection pulse width
of the injector using parameters of number of revo-
lutions ot the engine N and engine load Qa/N
(where Qa is quantity of air) during 02 feedback
are analysed, the corresponding map of the output
of the inlet pipe air flow sensor and the air flow
quantity is revised by comparing actual data values
with previous data values and it the comparison
result exceeds a predetermined value then the
actual value is used to reset the map, thus effec-

ting a "learning" process. The injector factor is also
revised when the injector pulse width of the injector
is determined in relation to the engine load Qa/N.

Based on checking of the map. engine control data
revisions are determined. In step 5b, the vehicle-
mounted computer selects necessary data values
in the map under check to be used to newly
correct engine control data or computes data to be
transmitted to the host computer by processing
data values stored in the map and stores them in
RAM as a map. When data to be transmitted is
determined such is rendered as a trigger signal,

the map arithmetically processed in the vehicle-
mounted computer and contained in RAM is trans-
mitted through the transmitter-receiver 5. The deal-
er side (host computer), having received this. ex-
ecutes its program based on received signals. In
step 5c, data signal reception from the vehicle-
mounted computer is started. However. in step 5d,
if the dealer-side is already receiving data from
another vehicle, a wait instruction is issued in step

5e. When not receiving data from another vehicle.
the received data is stored in the memory of the

host computer in step 5f. In step 5g, present mem-
ory values are compared with past values pre-
viously transmitted to the host computer. In step
5h, the amount of deterioration in actuators. such
as injectors, and sensors such as inlet air quantity
(Qa) sensors, is estimated based on the compared
results. Next, in step 5i, the remaining life is es-
timated from the deterioration amount. In step 5],
data transmitted from the vehicle-mounted com-

puter is computed in accordance with a predeter-
mined program to determine data to be corrected
at the vehicle computer. In step 5k, this data is
transmitted through the transmitter-receivers 11
and 5. When it receives a transmission signal from

the host computer. the vehicle-mounted computer
starts the arithmetic processing. When in step 51

receiving the corrected map transmitted from the
host computer commences, it is stored in RAM in
step Sm. In step 5n, the corrected map is re-written
when the engine restarts after stoppage. In step 5p,
notification is made to the driver visually, through

the display or audibly that the map has been re-
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written. This is an example of notifying the driver
for caution's sake, because correction items of the

map may influence whether the vehicle should be
driven. However, for cases that do not specifically
require this, notification can be omitted. Also, in
step 5p, it is possible to display the deterioration
amount and remaining life of the injector or sensor.
Alternatively, re-writing the map at the time of re-
starting the engine for example and/or shifting to
the corrected map during travel can be made.
However, at this time a method to enable a smooth

transition is preferred. For example, methods as
follows may be carried out, in that, when the de-
viation before correction is smaller than a predeter-
mined value, a sequential transition is made and
when the deviation is larger than the predetermined
value, its intermediate value (in some cases, plural
intermediate values) is established and shifted step
by step to a corrected map. In addition, re-writing
the map may also be carried out in a predeter-
mined period after the power key switch is turned
off, i.e. power is supplied for a predetermined pe-
riod after the power key switch is turned off to
enable the map to be re-written or memorised.

Figure_6 shows an example of a failure diagno-
sis, the transmitter-receiver 11 again being omitted
for clarity. The vehicle-mounted computer carries
out time-sharing computations of the injection pulse
width and ignition timing by the injector in real
time. For this, computations tor a failure diagnosis
are made in the intervals of these computations

and only a basic diagnosis are made. This embodi-
ment is based on the concept of having the
vehicle-mounted computer make a basic abnormal
diagnosis and transmit the data to the host com-
puter. The host computer then makes more ad-
vanced, comprehensive and appropriate diagnosis
using data indicative of the condition of other con-
trol subjects.

In step 6a, the diagnostic mode starts. This is
carried out in parallel with the general program and
for example. is repetitive at predetermined intervals
of about 60 ms. In step 6b, a decision on whether
any abnormality exists is made based on the di-
agnosis results. When no abnormality exists, the
process ends. When an abnormality exists, the
abnormal code is transmitted to the host computer
on the dealer side through the transmitter-receivers
5 and 11. The host computer is triggered by the
transmitted signal and executes a more detailed
failure diagnosis program. Having received the ab-
normal code in step 6c, in step 6d, the host com-
puter selects comprehensive control data neces-
sary for failure diagnosis based on the abonormal
code and asks the vehicle-mounted computer to
transmit data for decision. Upon receipt of the

request for transmission, the vehicle-mounted com-
puter transmits the data for decision in step 6e. In

step 6f. the host computer diagnoses comprehen-
sively the failure using the data for decision trans-
mitted from the vehicle-mounted computer. In this
case. because the host computer is not carrying
out the real-time arithmetic processing such as
computation of the injector's injection pulse width,
if the results of the failure diagnosis in step fit in
which an overall diagnosis is possible based on the
data transmitted from the vehicle-mounted com-

puter indicate an emergency, the host computer
immediately transmits emergency measures to the
vehicle-mounted computer. If an emergency treat-
ment is not specifically diagnosed, the host com-
puter stores the received data in a failure chart in
step Si and subsequently transmits countermeas-
ures to the vehicle-mounted computer in step 6j

and completes the diagnostic flow in step 61. In
step 6k, the vehicle-mounted computer takes ac-
tions based on the countermeasure signals from
the host computer and ends the diagnostic mode
process at step 6m.

Figure 7 shows an example regarding life pre-
diction or failure prediction in accordance with data
collected through sampling over a long period of
time in which the transmitter/receiver 11 is again
omitted for clarity. In step 7a, the vehicle-mounted
computer carries out data sampling at every pre-
determined interval to detect abnormalities. Detec-

tion of abnormalities in this case is a very simple

detection of abnormalities and a high-level failure
diagnosis is carried out by the host computer. In
step 7b, an existence of abnormalities is confirmed
and in step 7c, the vehicle-mounted computer
transmits the necessary data including sampling
values to the host computer through the
transmitter-receivers 5, 11 and completes the flow
process. If there is no abnormality, the flow pro-
cess is completed. In addition, in view of the long-
term data sampling, high-level failure diagnoses by
the host computer may be made at every predeter-
mined distance of travel as shown in Figure 3 or by
the circuit 64 in Figure 2. Upon receipt of the data
transmission signal from the vehicle-mounted com-
puter, the host computer starts the failure diagnosis
program in step 7d. In step 7e, control data accu-
mulated in the memory of the host computer is
analyzed to predict lift expectancy. In step 7f, de-
fective parts are specified from data analysis re-
sults. In step 7g, the degree of emergency is
determined. If there is an emergency, the host
computer transmits a signal to that effect to the
vehicle-mounted computer through the transmitter-
receivers 11, 5 in step 71. The host computer
makes life expectancy predictions based on the
analysis results and stores the predictions in the
failure chart at step 71. At step 7j, countermeasure
signals are transmitted to the vehicle-mounted
computer to complete the flow process in step 71.
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The vehicle mounted computer, in step 7k, takes
action in accordance with the signal transmitted
from the host computer and completes the pro-
cess.

Thus, this invention has shared processing
where items are divided into those requiring pro-

cessing by a vehicle-mounted processor and those
requiring long-term or highly accurate computa-
tions by a stationary larger computer. Having a
vehicle-mounted processor execute all process-

ings, as has been performed in the prior art, only
makes a vehicle-mounted processor larger in ca-
pacity and physical size.

With regard to checking of the matching map
as well as checking of revision items in the map, as
performed in steps 5a and 5b of Figure 5, a de-
tailed explanation will now be made by taking map
revisions based on the O2 feedback map as an

example. Although there is a prior application
(Japanese Patent Application No. 63-283886
(1988)) by the same applicant as this invention
regarding 02 feedback and learning based thereon,
its basic methods and concepts are described as
follows. The injection time of the injector is deter-
mined by the equations (1) and (2) below.

Ti = 'Tp‘(Ke+Kt-Ks)'(1+'Ki)+Ts (1)
Tp = K const ‘ Qa/N (2)
where

Kconst : injector factor

Tp : basic injection time
: correction factor for air/fuel ratio

Ts : delayed injection time of injector due to me-
chanical and electrical propogation lag
Ke : steady-state learning factor
Kt : transient learning factor
Ki 2 a correction factor
Ks : shift factor
Qa : sucked air flow amount

N : number of engine revolutions
That is, a basic fuel injection time Tp is deter-

mined through a sucked air flow amount of Qa of
the engine and the rotational speed N from equa-
tion (2) and the correction factor is changed and
corrected so that a stoichiometric air/fuel ratio is
obtained based on the output of the air/fuel (O2)
sensor. Here, the correction factor largely deviates
from 1.0 because of "ageing" changes in actuators
such as the injectors and of sensors. Therefore,

supplementary corrections are performed by
means of the steady-state learning factor Ke and
the transient learning factor Kt to make the correc-
tion factor be nearer to 1.0 and determine the fuel

injection Time Ti.
Figure 8 shows a flow chart for preparing cor-

rection maps. In step 8a, the O2 feedback learning
map is checked to decide whether there are maps
requiring corrections. Based on the check results, a
decision is made in step 8b whether there are

maps requiring re-matching. If not. the process
ends. In this embodiment. a Ts map, a Kconst map
and a Qs table are illustrated as maps requiring re-

matching. Maps requiring re-matching are specified
in steps 8c, 8e and 8h and in each of steps 8d, 8f
and Bi, control data to be transmitted to the host

computer is selected or computed if necessary and
is stored in the RAM address of the vehicle-moun-

ted computer to prepare the maps. in step Bj,
header data of revision items corresponding to the

map to be corrected is prepared, the corrected
map is read out from RAM to write in the transmis-
sion area in preparation for transmission to the host
computer in step 8k and the flow is completed.

Criteria to decide whether a revision is required

and specific revision procedures are made in ac-
cordance with, for example, prior Japanese Patent
Application No. 63481794 (1988) of the present
applicants.

Figure 9 shows an example of data transmis-
sion and reception when an engine stops. The
engine is controlled by a microcomputer by com-
puting control values to control actuators such as
the injector based on outputs of each sensor, in-
cluding the inlet air flow and crank angle sensors.
Each datum may be required for failure diagnosis
and matching by the host computer. Necessary
data is taken in and stored in the host computer at

every ignition key turn OFF.
In step 9a, a decision is made whether the

ignition key is turned ON or OFF. When turned ON,
the engine is running and the flow terminates. In
step 9b, a decision is made whether the engine is
rotating or not. When rotating, the flow ends. in
steps 9c and 9d, a decision is made whether data
transmission to the host computer is required or
not. In other words, when the previous revision

request is issued in step 9c and when there are
revision items of the map to be corrected in step
9d, a decision is made that data transmission is

required and operation proceeds to step 9e. Other-
wise. operation proceeds to step 9i. In step 9e, a
mask setting for transmission/reception is made to
prevent interruption, the transmission/reception pro-
gram is executed in step 9f and the mask is
cleared in step 9h. In step 9h.
transmission/reception is carried out through the
transmitter-receiver 5 if transmission/reception is

possible. If transmission/reception is not possible,
the flow ends. when transmission/reception is
made, the flow proceeds to step 9i, self-shut off

‘ and automatically stops the computer after the
elapse of a predetermined time.

Next, the execution of data matching in step 5]

of Figure 5 by the host computer will be explained
by taking Figure 10 as an example.

Figure 10 is an example of obtaining deviations
from the previous revision data and for evaluating
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correction values. In step 10a. a decision is made
whether the revision is the first or not. If it is the

first revision, basic data is stored in step me. If
not, the previous data is retrieved. In step 10d, a
correction value is calculated from the map data
transmitted from the vehicle-mounted computer, re-
vised (corrected) values in each map are calculated
in step we, the calculated values are stored in the
memory in step 10f and the process completes.

Figure 11 is an exemplary flow diagram of data
transmission/reception. The vehicle-mounted com-
puter starts a flow process at every predetermined
interval. In step 11a, a decision is made whether
the revision request has been completed or not.
When completed, the flow proceeds to 11g and
moves to the data return transmission program. If
there is a transmission return request in step 11b,
necessary data is transmitted to the host computer.
Next, the vehicle-mounted computer awaits until
the host computer transmits a signal permitting
transmission. In step 111, the host computer re-
ceives the transmission signal from the vehicle-
mounted computer and at step 11m determines if it
is ready to receive the transmission from the
vehicle-mounted computer. If it is ready a signal
permitting transmission is derived in step 11n and
if it is not ready then a wait instruction is issued in
step 110. The vehicle-mounted computer transmits
data in step 11d if it has received a transmission
permit in step 11c, lights up the display lamp in
step He and applies a revision request flag ON in
step 11f. If there is no transmission permit. the flow
process ends. The host computer, which has re-
ceived data, processes the data in step 11p and
then, if the vehicle-mounted computer requires
data return transmission in step 11g, decides
whether return transmission is possible or not in
step 11q. If return transmission is possible, it trans-
mits back the processed data in step 11r. If it is not

possible to transmit data back, the host computer
issues a wait instruction in step 11s and transmits
back the data in step 11t. The vehicle-mounted
computer releases the wait condition when a signal
permitting data return transmission is transmitted in
step 11h, re-writes the data in step 11i based on
the data transmission from the host computer in

step 11t, turns OFF the display lamp in step 113,
puts OFF the revision request flag in step 11k and
completes the process.

Having now fully described the present inven-
tion it will be realised that processing by a vehicle-
mounted computer can be transferred to a station-
ary host computer as the occasion demands and
real-time vehicle controls are implemented effec-
tively without increasing the workload of the
vehicle-mounted computer.

Claims

1. A method of load sharing processing oper-
ations between a vehicle mounted station (105, 2.
400, 500) and a stationary base station (25) includ-
ing the steps of said vehicle mounted station de-
tecting operating conditions of the vehicle, trans-
mitting data representative of the detected operat-
ing conditions to the base station, said base station
receiving data from the vehicle mounted station.
processing said data in accordance with data
stored by said base station, said base station trans-
mitting processed data to a receiver at said vehicle
mounted station and control means at said vehicle
mounted station connected to the vehicle mounted

receiver and being arranged to perform at least one
of revising or displaying the vehicle operating con-
ditions in dependence upon the processed data.

2. A method as claimed in claim 1 wherein the

vehicle mounted station detected operating con-
ditions are performed by a detecting means adapt-
ed to detect at least one of water temperature (32),

air/fuel ratio (34) air fuel quantity (Q3), battery volt-
age, throttle valve angle opening (56), engine
speed (N). transmission gear position (4) and sus-
pension setting (501).

3. A method as claimed in claim 1 or 2 wherein
the vehicle mounted station includes a control

means adapted to control at least one of a fuel
injector (44), a transmission gear change means
(400), and a suspension setting actuator (500).

4. A method as claimed in any preceding claim
wherein the data transmitted from the vehicle

mounted station to the base station is performed at
times of occurrence of predetermined conditions
including at least one of the vehicle covering a
predetermined distance, detection of the engine
ceasing rotation and low fuel tank condition.

5. A method as claimed in any preceding claim
wherein data transmitted between the vehicle
mounted station and the base station includes

header bits, vehicle identification bits, control data

bits, data array bits, check symbol bits and end of
transmission bits.

6. A method as claimed in any preceding claim
wherein the vehicle mounted station transmits a

request to transmit to the base station, said base
station transmits a permission to transmit tor the
vehicle mounted station, said vehicle transmits data

including header bits, vehicle identification bits,
control data bits, data array bits and check symbol
bits, said base station transmits a receipt acknowl-
edgement and said stationary base station trans-
mits end ot transmission bits.

7. A method as claimed in any preceding claim
wherein the vehicle mounted station contains at

least one map indicative of vehicle operating con-
ditions including an indication of ageing in at least
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one of vehicle injectors and sensors, said map

being transmitted by said vehicle mounted station
to said base station, said base station comparing

transmitted map values with previously transmitted
map values and estimating the amount of deteriora-
tion in said injectors and sensors,’ said base station

being arranged to estimate the life expectancy of
said injectors and sensors and to transmit data
indicative-thereof to said vehicle mounted station

whereby said vehicle mounted station stores said
updated information and indicates the life expec-
tancy by visual or aural means.

8. A method as claimed in claim 7 wherein

corrected map values are transmitted from the
base station to the vehicle mounted station when

engine rotation has ceased for subsequent real
time processing.

9. A method as claimed in claim 7 wherein the

vehicle mounted station updates corrected map
values in a series of steps during vehicle running
and uses said corrected map values for real time
control.

10. A method as claimed in any preceding
claim wherein a life predicting diagnosis of the
vehicle is carried out by the base station by using
current operating condition signals received from
the vehicle mounted station, said predicting diagno-

sis being carried out at predetermined intervals of
time or distance travelled.

11. A method as claimed in any preceding
claim wherein the vehicle mounted station is ar-

ranged to detect an abnormality and to transmit
data indicative thereof to said base station, said
base station evaluates said abnormality and deter-

mines whether an emergency retransmission to
said vehicle mounted station is necessary to pro-

vide an indicative warning by one of a display
means or an aural means.

12. A method as claimed in claim 11 wherein if
the abnormality is not of an emergency nature the
data is stored in a failure chart prior to transmitting
counter measures from the base station to said
vehicle mounted station.

13. A method as claimed in any of claims 1 to
10 wherein the vehicle mounted station transmits

an abnormal condition signal to the base station,
the base station transmits a request for data to be

analysed, the vehicle mounted base station trans-
mits data for analysis, the base station diagnoses a
failure and it an emergency is determined by said
base station then said base station immediately

transmits a warning for indication by said vehicle
mounted station but if said base station determines

there to be no emergency then said base station
stores data indicative of the abnormality and sub-

sequently transmits counter measures to said ve-
hicle mounted base station whereupon said vehicle
mounted base station takes appropriate action in

dependence thereof.
14. A system for load sharing processing oper-

ations between a vehicle mounted station (105, 2,

400, 500) and a stationary base station (25), said
vehicle mounted station including
detecting means (3, 4, 501) for detecting operating
conditions of the vehicle,

tirst transmitting means (5) for transmitting data
representative of the detected operating conditions
to the base station,

first receiving means (5) for receiving data from the
base station.

and control means (3, 4. 501) for controlling vehicle

operating conditions, said control means being
connected to said first receiving means.
and said base station comprising second receiver

means (11) for receiving data from the vehicle
mounted station,

processing means (18, 12-15) and storage means
(16) for processing the data received from the
vehicle mounted station based upon information

held in said storage means (16),
and second transmitting means (11) for transmitting
the processed data to the first receiving means (5)
whereupon the control means (3, 4, 501) is ar-
ranged to perform at least one of revise or display
the vehicle operating conditions in dependence
upon the processed data.

15. A system as claimed in claim 14 wherein
the detecting means is adapted to detect at least
one of a temperature water sensor (32), air/tuel
ratio (34), air flow quantity (Q3), battery voltage,
throttle valve angle opening (56), engine speed (N),
transmission gear position (4) and suspension set-
ting (501).

16. A system as claimed in claim 14 or 15
wherein the control means is arranged to control at
least one of a tuel injector (44), a transmission gear
change means (400), and a suspension setting
actuator (500).

17. A system as claimed in any of claims 14 to
16 wherein the first transmitting means (5) is adapt-
ed to transmit data comprising a header, a vehicle
identification, data control bits, a data array, a

check symbol and an end of transmission indicator.
18. A vehicle mounted station including detect-

ing means (3, 4, 501) for detecting operating con-
ditions of a vehicle, transmitting/receiving means

(5) for transmitting data representative of the de-
tected operating conditions to a base station ca-
pable of evaluating said data, said
transmitting/receiving means being adapted to re-
ceive evaluated signals from the base station and
to apply signals representative of said evaluated
signals to a control means (3, 4, 501) adapted to
perform at least one of vary or display said operat-
ing conditions in dependence upon said received
evaluated signals.
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19. A stationary base station (25) adapted to
receive data from a vehicle mounted station, said

base station including processing means (18. 12-
15) and storage means (16) for processing the data
received from the vehicle mounted station based

upon information held in said storage means (16),
the base station being adapted to perform at least
one of updatinglcorrecting maps carried by a ve-
hicle located processor, vehicle located sensors
and injectors, establish the expected life expec-
tancy of said sensors and injectors and further
including transmitting means (11) for transmitting
processed data to a vehicle.
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@ Vehicle location system.

@ Signals from a number of NAVSTAR global posi-
tioning system (GPS) satellites (11,12,13,14) are re-
ceived by a receiver (16) in a vehicle (15) and a
segment of the signals is stored in a memory (18)
prior to retransmission by a transmitter (19). A base
station (35) receives these transmissions from the
mobile unit using a first receiver (36) as well as
receiving signals directly from the NAVSTAR GPS
satellites (11,i2,13,14) using a second receiver (38).
A control and calculating means (37) within the base
station (35) can determine the ephemeris (course)
information for the satellites and measure the trans-

mission times or propagation delays of signals be-
tween the satellites and the vehicle and with this

information the control and calculating means (37)
can calculate the position of the vehicle unit.EP0444738A2

Rank Xerox (UK) Business Services
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This invention relates to a vehicle location sys-

tem which makes use of a satellite-based global
positioning service (GPS) of the NAVSTAR type
and which has particular but not exclusive applica-
tion to an automatic vehicle location (AVL) system
for use with a fleet of vehicles, each of which is in
radio contact with a base station.

Fleets of vehicles such as messengers and
taxis have traditionally kept a base station informed
of their location by using speech messages from
the vehicle over a radio link to an operator or
controller at the base station. This technique has
significant disadvantages which include errors due
to mis-heard messages, distraction of the vehicle
driver and the large amount of time that the oper-
ator has to spend in simply updating a map or
schedule. One solution to this problem involves
using an automated vehicle locating system based
on the NAVSTAFl satellite-based global position
system (GPS).

The NAVSTAR GPS is described in "Global

Positioning by Satellite" by Philip G. Mattos, Elec-
tronics and Wireless World, February 1989 but the
salient points of the system are repeated here. The
NAVSTAR GPS consists of a number of satellites

in approximately 12 hour, inclined orbits of the
earth, each satellite transmitting continuous posi-
tional information. Two positioning services are pro-

vided by NAVSTAR, the precise positioning service
(PPS) which is reserved for military use and the
standard positioning service (SPS) which is avail-
able for general use. The following description is
confined to the SPS although some features are
common to both systems. By measuring the propa-
gation time of these transmissions and hence the
distance from three satellites to himself, a user can

make an accurate calculation of his position in
three dimensions. To make a valid positional fix,
the user needs to measure the propagation times
to an accuracy of better than 100ns and to facilitate
this the satellite signals each have timing marks at
approximately 1115 intervals. However, each sat-
e|lite's signals are synchronised to an atomic clock
and the normal user of the system will not maintain
such an accurate clock. As a result the user's clock

is said to be in error (in other words, different from
satellite time) by a clock bias CB. By measuring the
apparent satellite signal propagation times from
four satellites rather than three, the redundancy can
be used to solve for C3 and the three accurate

propagation times required can be calculated. The
signal propagation times correspond to ranges of
the user from the satellites related by the speed of
light c. Prior to correction for the user's clock bias
C3, the apparent ranges of the satellites are all in
error by a fixed amount and are called pseudoran-
ges.

Figure 1 of the accompanying drawings shows

a radio receiver 16 in a user's vehicle 15 receiving
signals from four GPS satellites 11, 12, 13 and 14.
The four pseudoranges of the satellite signals are
denoted R1, R2, R3 and R4. The positions of the
satellites and the vehicle are shown as three-di-

mensional coordinates whose origin is the centre of
the earth. Figure 2 of the accompanying drawings
shows the equations used by a GPS receiver to
calculate the dimensional coordinates and the clock

bias from a knowledge of tour satellite positions
and their respective pseudoranges. While it is not
essential, these equations are usually solved using
numerical techniques to hasten the calculations. it
is important to note that the clock bias G5 has the
dimension metres in order to agree with the re-
mainder of the equation. CB can be converted to a

time by division by the speed of light c.
The data transmitted by each satellite consists

broadly of three sets of information, the ephemeris,
the almanac and the clock correction parameters.
The ephemeris consists of detailed information
about the sate|lite's own course over the next two

hours, the almanac consists of less detailed in-

formation about the complete satellite constellation
for a longer period and the clock correction param-
eters allow the user to correct for the GPS sat-
e|lite's own clock errors. The satellite transmissions

consist of a direct sequence spread spectrum

(DSSS) signal containing the ephemeris, almanac,
and the clock correction information at a rate of 50

bits per second (bps). In the case of the SPS a
pseudo random noise (PRN) signal which has a
chip rate of 1.023MHz and which is unique to each
satellite is used to spread the spectrum of the
information, which is then transmitted on a centre

frequency of 1575.42MHz. The PRN signal is
known as a coarse/acquisition (C/A) code since it
provides the timing marks required for fast acquisi-
tion of GPS signals and coarse navigation. The
signals received at a user's receiver have a band-
width of approximately 2MHz and a signal to noise
ratio (S/N) of approximately -20dB. In addition,
since the satellites are each moving at a speed in
excess of 3km/s, the GPS signals are received with
a Doppler frequency offset from the GPS centre
frequency. As a result, a stationary GPS receiver
has to be capable of receiving signals with fre-
quencies of up to :4KHz from the GPS centre
frequency, and a mobile receiver (as is usually the
case) has to be able to receive signals over an
even greater frequency range. To recover the data
and measure the propagation time of the satellite
signals, the GPS receiver must cancel or allow for
the Doppler frequency offset and generate the CIA
code relevant to each satellite. Initially, at least, this
can be very time consuming since to despread the
DSSS signals, the incoming and locally generated
PRN codes must be exactly at synchronism. To
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find the PRN code delay the receiver must com-
pare the locally generated code and the incoming
code at a number of different positions until the
point of synchronism or correlation is found. With a
code length of 1023 chips this comparison can be
a lengthy procedure. However, once the frequency
offset and the PRN code delay for each satellite

are known, tracking them is relatively easy.
Some considerable effort has been directed

towards making more accurate location systems
using the GPS. One technique for obtaining im-
proved accuracy is to use a differential system
which makes propagation time measurements for a
mobile receiver and for a fixed receiver at a known

location. Patent specification WO 87/06713 de-
scribes such a differential system which addition-
ally smooths the values of propagation time over a
number of measurements to obtain improved accu-
racy. There are numerous applications of the GPS,
however, which do not require pinpoint accuracy;
the operator of a fleet of vehicles, for example, will
probably be satisfied with locations having an accu-
racy of only several hundred metres.

As can be appreciated, a receiver for use with
the GPS is rather complex and hence expensive
and it is the aim of the present invention to provide
a considerably simplified system, based on the
GPS, for locating a distant vehicle or vehicles from
a fixed point. _

According to a first aspect of the present in-
vention there is provided a vehicle location system

for use in a global positioning system (GPS), com-
prising at least one vehicle mounted equipment
including means for receiving signals directly from
the GPS, a fixedly sited base station including first
means for receiving signals directly from the GPS,
characterised in that the or each vehicle mounted

equipment includes means tor recording the re-
ceived GPS signals and means for retransmitting
the recorded GPS signals to the base station, and
in that the fixedly sited base station includes sec-
ond means for receiving the recorded GPS signals
retransmitted by the vehicle mounted equipment,
and position determining means coupled to the first
and second means, for determining the position of
the or each vehicle at the time when the vehicle

mounted equipment received the GPS signals.
The maximum rate at which the retransmission

of the GPS signals takes place will be determined
by the capacity of the radio channel between the
mobile unit(s) and the base station(s). This retrans-
mission rate will generally be somewhat lower than
the original rate of the GPS signals and at a dif-
ferent carrier frequency.

It is envisaged that a vehicle location system in
accordance with the present invention will make
use of a vehicle mounted communications transmit-

ter that is already a part of the vehicle's equipment

and also serves one or more other purposes al-
though this is by no means essential.

The vehicle mounted equipment can make the

necessary recordings of GPS data on receipt of a
request signal from a base station, at predeter-
mined intervals, or continuously, using a first in,

first out (FIFO) type of storage means. The data
can be retransmitted on receipt of a request signal
from a base station, upon the lapse of a given
amount of time from the beginning of the recording
of the data or at predetermined time intervals. To

make a position fix the transition time of the sat-
ellite signals has to be known accurately and the
redundancy available due to reception of four sat-
ellite signals will only resolve errors of up to a few
milliseconds. A coarser measure of the signal arri-
val time, that is nonetheless accurate to within a

few milliseconds will thus be required by the base
station. One solution to this problem would be for
the vehicle mounted equipment to transmit a time

of arrival (TOA) signal with the recording of the
satellite data. Another solution would be for the

vehicle mounted equipment to record the satellite
data at certain, known intervals and to retransmit
the data before the commencement of the next

interval. In most cases the vehicle mounted equip-

ment will also transmit an identifying signal with the
recorded satellite signals so that the base station
has a knowledge of the origin of any particular
signal. Where a specific mobile unit has been
requested to retransmit its recorded data, this iden-
tification signal may be superfluous, but its inclu-
sion does provide a degree of extra protection in
the event of receipt of corrupted request signals
from the base station.

According to a second aspect of the present
invention there is provided a vehicle mounted
equipment for use with a vehicle location system in
accordance with to the first aspect of the present

invention, including means for receiving GPS sig-
nals, characterised in that the equipment also in-
cludes means for recording the received GPS sig-
nals and means for retransmitting the recorded
GPS signals.

According to a third aspect of the present
invention there is provided a fixedly sited base
station for use with the system in accordance with
the first aspect of the present invention, including
first means for receiving GPS signals directly from
the GPS, characterised in that the base station also

includes second means for receiving a retransmis-
sion of GPS signals from a vehicle mounted equip-
ment and means coupled to said first and second

means for determining the position of the vehicle
mounted equipment at the time that the GPS sig-
nals were received.

The present invention will now be described,
by way of example, with reference to Figures 3, 4
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and 5 of the accompanying drawings, wherein:

Figure 3 shows signals from four NAVSTAR
satellites being received by a mobile unit and
retransmitted to a base station,

Figure 4 is a block schematic diagram of a
receiver. data store and transmitter for a mobile
unit, and

Figure 5 is a block schematic diagram of a GPS
receiver, a transceiver and a data store in a
base station.

In the drawings corresponding features have
been identified using the same reference numerals.

Figure 3 shows the vehicle location system
operating with just one vehicle 15 and one base
station 35. Transmissions from NAVSTAR GPS sat-

ellites 11,12,13 and 14 are received by both a
vehicle mounted receiver 16 and a base station

receiver 38. The GPS signals received by mobile
receiver 16 are fed to a storing and control means
18 which records a short section of the satellite

signals. The control means 18 might record GPS
signals at preset intervals, upon receipt of a re-
quest signal (not shown) from the base station, or
continuously where the stored signals at any in-
stant will be those most recently received. The
recorded signals are then retransmitted, at a lower
data rate and on a different carrier frequency to
that used by the satellites, by a transmipl 19 to a
receiver 36 in the base station. The signals could
be retransmitted at a predetermined interval after
the commencement of the recording or upon re-
ceipt of a request signal from the base station. In
the former case it may be necessary for the retran-

smitted signal to include some kind of identifier so
that the base station knows from which vehicle the

signals have originated. The rate at which the sig-
nals are retransmitted will depend upon the capac-
ity of the radio channel between the mobile unit
and the base station but will be approximately
1,000 times less than the rate at which they were
received and sampled if a voice channel is used.
The received and recorded satellite signals have a
S/N ratio of approximately -20dB and retransmis-
sion will probably not cause significant further dete-
rioration of the S/N. As a result, it is not usually
necessary to include any error detection or correc-
tion codes with the retransmitted data. The base

station also includes means for receiving the GPS

signals directly from the satellites using receiver
38. Signals from receiver 38 are passed to a pro-
cessing means 37 which maintains a copy of the
GPS ephemeris and clock correction data for those
satellites currently in use by the system. The pro-
cessing means 37 can, with the data received by
receivers 36 and 38, calculate the position of the
vehicle 15 by removing the Doppler offset fre-
quency successively from each of the recorded
satellite signals, correlating the relevant C/A code

with each of the signals and calculating the satellite
pseudoranges. The processing means 37 may also
maintain a copy of the GPS almanac so that the
vehicle location system can use the signals from
the most favourable satellites and find newly visible
satellites more quickly.

Two main problems can arise from ’mis offline,
remote processing of the satellite signals. Firstly, if
the mobile unit is at a great distance from the base
station it is possible that the base station will not

be able to receive signals from a satellite that is
visible to the vehicle and which is essential to the

positional fix. The base station will thus be de-
prived of up-to-date ephmeris information for that
satellite. To reduce the likelihood of this problem,
the antenna for the base station GPS receiver
should be omnidirectional and mounted in an area

clear of obstructions. Where a very large area is to
be covered. the use of a number of physically
separated base stations with means for intercom-
munication might be the best solution. For the base
station to obtain the ephemeris data from the re-
transmission by the mobile unit is not a practical
proposition since the recording and retransmission
of sufficient spread spectrum data to provide a
complete satellite ephemeris would take several
hours. Secondly, there is a range ambiguity prob-
lem that, while present in a conventional vehicle
mounted GPS receiver system, may be more dif-
ficult to solve in this case. The PRN codes used by
the satellites repeat every millisecond and as a
result the circular correlation of the received and

locally generated PRN codes only allows a GPS
receiver to calculate the sub-millisecond part of the
satellite signal transit time. The integer number of
milliseconds in the signal transit times can usually
be calculated from the approximate position of the
vehicle. Since a 1 millisecond difference in transit

time corresponds to a difference in the satellite

pseudorange of 300km, a knowledge of the vehicle
position to within approximately 100km will allow
the calculation of the integer number of millisec-
onds in the signal transit times. This degree of
accuracy of the vehicle position may be available
from a knowledge of which cell of a cellular radio
system is being used to retransmit the signals to
the base station. it the vehicle position is not known
to this degree of accuracy (100km may be less
than one hour's motoring) the data bit edges on the
satellite signals can act as timing marks with a
spacing of 20ms. Since the modulation of the sat-
ellite signal by the data is synchronised to an
atomic clock, the position of the data bit edges in
the received, despread signals gives a coarse mea-
sure of transit time which is nonetheless accurate
to within one millisecond. To use this measurement

technique, at least 20ms of satellite signals will
need to be recorded to ensure that the recording
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contains a data bit edge from each satellite. A third
alternative is to use the Doppler shift on the re-
ceived GPS signals to calculate an approximate
user position. However, this method still requires at
least 20ms of satellite data and is mathematically

more complex, especially if the user's vehicle is in
motion.

Figure 4 is a block schematic diagram of a
mobile receiver and transmitter suitable for use in a

vehicle locating system in accordance with the
present invention. Satellite signals are received at
an antenna 20 which feeds an rf amplifier 22. The

input stage of the rf amplifier 22 will usually include
a bandpass filter. The output of the amplifier 22 is
mixed with the output of local oscillator 24 in a
mixer 23 and the output of the mixer is filtered by a
bandpass filter 26. Although only one down-conver-

sion stage is shown. the front end of the receiver
could include two or more such stages. The nomi-
nal intermediate frequency to which the satellite

signals are mixed down could be anything from
zero to several MHz. in the case of a zero lF

receiver, the filter 26 would be a low pass type.
The output of filter 26 is digitised in an analogue to

digital converter 27 whose sampling rate is deter-
mined by the Nyquist sampling criterion.

The output of the analogue to digital converter
27 is stored in a random access memory (RAM) 28
which is addressed by a counter 31, the counter
itself being under the control of a receiver control-
ler 30. The size of this RAM will be determined by

the rate of sampling and the length of time that the
incoming satellite signals are to be recorded for.
For example, sampling at 2.046MHz (to satisfy the
Nyquist criterion) for 8ms will require just under
16kbits of memory. The contents of the RAM 28
are transmitted serially by transmitter 32 via an-
tenna 33. In a practical system the transmitter 32
may be part of an existing transceiver within the
mobile unit.

These signals are received and processed by
the base station, an embodiment of which is shown

in block schematic form in Figure 5. The retrans-
mitted signals from the mobile unit are received by
antenna 43 and fed to a transceiver 44. Again, the
transceiver 44 could be part of an existing commu-
nications Iink. A base station controller 42 is con-
nected to the transceiver and in addition to receiv-

ing the signals from the mobiles and calculating
their positions it maintains an up to date copy of
the ephemeris data for all the satellites currently in
view. GPS signals are received by a GPS receiver
38 via an antenna 40. The purpose of this receiver
is to decode satellite ephemeris and clock correc-
tion data and it will probably also decode almanac
data to facilitate satellite signal acquisition. Since
positional information is not required for the base
station it does not need to determine the propaga-

tion delays of the GPS signals. it is thus possible
to use a signal despreading technique based on
non-coherent demodulation which does not use any

locally generated C/A codes. In all other respects
the satellite data is received as described pre-

viously for a conventional system and stored in a
RAM 41 for use by the base station controller 42 in

calculating the satellite pseudoranges in respect of
the or each vehicle. One advantage of using a
complete GPS receiver at the base station rather
than one employing a non-coherent demodulation
technique is that it permits location fixes to be
made by a differential technique. The base station
uses the GPS to determine its own position and,

since this is already known accurately, can cal-
culate an up to date error term for the GPS. When
the mobile unit(s) position is calculated, this error
can be removed from the mobile unit's pseudoran-
ges which gives an improvement in the accuracy of
the positional fix. The transceiver 44 enables re-
quest signals to be passed from the base station to
the mobile units for commencement of data log-

ging and/or data transmission.-It can also, if re-
quired. relay vehicle position or directions back to
the driver of the vehicle.

From reading the present disclosure other
modifications will be apparent to persons skilled in
the art. Such modifications may involve other fea-
tures which are already known in the design, manu-
facture and use of GPS systems and component

parts thereof and which may be used instead of or
in addition to features already described herein.

Although claims have been formulated in this ap-
plication to particular combinations of features, it
should be understood that the scope of the disclo-
sure of the present application also includes any
novel feature or any novel combination of features
disclosed herein either explicitly or implicitly or any
generalisation thereof, whether or not it relates to
the same invention as presently claimed in any
claim and whether or not it mitigates any or all of
the same technical problems as does the present
invention. The applicants hereby give notice that
new claims may be formulated to such features
and/or combinations of such features during the

prosecution of the present application or of any
further application derived therefrom.

Claims

1. A vehicle location system for use in a global
positioning system (GPS), comprising at least
one vehicle mounted equipment including
means for receiving signals directly from the
GPS, a fixedly sited base station including first
means for receiving signals directly from the
GPS, characterised in that the or each vehicle

mounted equipment includes means for re-
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cording the received GPS signals and means
for retransmitting the recorded GPS signals to
the base station, and in that the fixedly sited
base station includes second means for receiv-

ing the recorded GPS signals retransmitted by
the vehicle mounted equipment, and position
determining means coupled to the first and
second means, for determining the position of
the or each vehicle at the time when the ve-

hicle mounted equipment received the GPS
signals.

A vehicle location system as claimed in Claim
1, characterised in that the vehicle mounted

equipment transmits a time of arrival (TOA)
signal in addition to retransmitting the recorded
GPS signals.

A vehicle location system as claimed in Claim
1 or Claim 2, characterised in that the rate at

which the vehicle mounted equipment retrans-
mits the GPS signals is lower than that at
which the signals were recorded.

A vehicle location system as claimed in Claim
1, Claim 2 or Claim 3, characterised in that the

vehicle mounted equipment further comprises
control means coupled to the recording means,
and in that signals from the control means
cause the recording means to record GPS
signals at preset intervals.

A vehicle location system as claimed in any
one of the Claims 1 to 4, characterised in that
the GPS is the satellite-based NAVSTAR GPS,
and in that the or each base station has means

for obtaining the GPS ephemeris for the sat-
ellites in use.

A vehicle location system as claimed in Claim

5, characterised in that the means for obtaining
the GPS ephemeris in the or each base station
has means for despreading the NAVSTAR
GPS signals without using any locally gen-
erated pseudo random noise codes.

A vehicle mounted equipment for use with the
system as claimed in any one of the Claims 1
to 6, including means for receiving GPS sig-
nals, characterised in that the equipment also
includes means for recording the received
GPS signals and means for retransmitting the

recorded GPS signals.

A vehicle mounted equipment for use with the

system as claimed in Claim 2 or any Claim
dependent thereon, including means for receiv-
ing GPS signals, characterised in that the

equipment includes means for recording the
received GPS signals and means for retrans-
mitting the recorded GPS signals and a time of
arrival (TOA) signal. '

A fixedly sited base station for use with the
system as claimed in any one of the Claims 1
to 6, including first means for receiving GPS
signals directly from the GPS, characterised in
that the base station also includes second

means for receiving a retransmission of GPS
signals from a vehicle mounted equipment and
means coupled to said first and second means

for determining the position of the vehicle
mounted equipment at the time that the GPS
signals were received.

. A fixedly sited base station as claimed in
Claim 9, characterised in that the means for

determining the position of the vehicle moun-
ted equipment calculates the position of the
base station using the GPS and then calculates
the position of the vehicle mounted equipment
using a differential technique.
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individual evaluation system for motorcar risk
AB
(EP—700009)
The vehicle carries an electronic data processor linked to a speedometer, accelerometer, internal clock and calendar for
checking and recording types oftraffic hazard, duration ofjourney and other data related to safety. It can receive electromagnetic
signal from the roadside related e.g. to speed limits, icing conditions and traffic jams, and can exchange data by wirelesscommunication with a service station.
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FIG 1

Remote reprogramming system of at least a computer of an informatics system on board
of an automobile
AB
(EP1128265)
The remote reprogramming system has a central server (2). where reprogramming information is stored, connected to a data
communication network (4) which is in tum connected to a broadcast network (5,9). Each vehicle (1) is fitted with a receiver
(6,7,11) of broadcast signals, and devices (12_13,14) to extract the reprogramming information and to use the information to
reprogram its on-board computer(s)_
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(54) Systeme de reprogrammation a distance d’au moins un calculateur d’un systeme
informatique embarqué a bord d’un véhicule automobile

(57) Ce systeme de reprogrammation a distance
d‘au moins un calculateur d’un systeme informatique
embarqué a bord d’un véhicule automobile (1), est ca-
ractérisé en ce qu‘i| comporte des moyens (2) formant
centre—serveur dans lequel sont stockées des informa-
tions de reprogrammation du calculateur, raccordés par
un réseau (4) de communication dinformations a une
infrastructure de télécommunication (5) adaptée pour
entrer en contact et échangerdes informations avec des
moyens de télécommunication complémentaires (6)
embarqués a bord du véhicule (1) et raccordés a un ré-
seau de transmission d'informations (7) interne au vé-
hicule auquel est raccordé le calculateur pour permettre
la reprogrammation a distance de ce|ui—ci.
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Description

[0001] La presente invention concerne un systeme de
reprogrammation a distance d'au moins un calculateur
d'un systeme informatique embarqué a bord d'un vehi-
cule automobile.

[0002] On assiste depuis plusieurs annees a une in-
tegration croissante de calculateurs a bord des vehicu-
les automobiles.

[0003] ll peut arriver que pour diverses raisons, il soit
necessaire de reprogrammer tout ou partie d'un ou de
plusieurs de ces calculateurs.
[0004] Cette reprogrammation peut par exemple con-
cerner la correction d'un programme, la correction d'une
strategie de contréle et de commande d'un organe fonc-
tionnel ou une modification de paramétres d‘une fonc-
tion.

[0005] Cette reprogrammation necessite alors la re-
prise du parc de vehicules par une campagne de rappel
qui coflte souvent cher aux constructeurs aussi bien en
terme d'image de marque qu'en terme financier.
[0006] Le but de |'invention est donc de resoudre ces
problemes.
[0007] A cet effet, l'invention a pour objet un systeme
de reprogrammation a distance d'au moins un calcula-
teur d‘un systeme informatique embarque a bord d‘un
vehicule automobile, caracterise en ce qu’il comporte
des moyens formant centre-serveur dans lequel sont
stockees des informations de reprogrammation du cal-
culateur, raccordes par un reseau de communication
d'informations a une infrastructure de telecommunica-

tion adaptée pour entrer en contact et échanger des in-
formations avec des moyens de telecommunication
complémentaires embarqués a bord du vehicule et rac-
cordes a un reseau de transmission d'informations in-

terne au vehicule auquel est raccorde le calculateur
pour permettre la reprogrammation a distance de ce|ui—
ci.

[0008] L'invention sera mieux comprise a la lecture de
la description qui va suivre. donnee uniquement a titre
d‘exemp|e et faite en se referant aux dessins annexes.
sur lesquels :

la Fig.1 represente un schema synoptique illustrant
la structure d'un tel systeme de reprogrammation :
et

la Fig.2 represente un organigramme illustrant le
fonctionnement de celui—ci.

[0009] On a en effet represente sur cette figure 1, un
systeme de reprogrammation a distance d'au moins un
calculateur d'un systeme informatique embarqué a bord
d'un vehicule automobile.

[0010] Le vehicule automobile est designe par la re-
ference génerale 1 sur cette figure.
[0011] Ce systeme comporte des moyens formant
centre-serveur designes par la reference génerale 2,
munis de moyens designes par la reference génerale 3

de stockage d'informations de reprogrammation de ce
calculateur.

[0012] Ces moyens formant centre-serveur sont rac-
cordes par un reseau de communication d'informations
designe par la reference génerale 4, a une infrastructure
de telecommunication designee par la reference gene-
rale 5, adaptée pour entrer en contact et échanger des
informations avec des moyens de telecommunication
complémentaires designes par la reference generale 6,
embarqués a bord du vehicule 1 et raccordes a un re-
seau de transmission d'informations interne au vehicu-

le. designe par la reference generale 7. auquel est rac-
corde le calculateur pour permettre la reprogrammation
a distance de ce|ui—ci.

[0013] L'infrastructure de telecommunication peut
comporter par exemple differents py|c">nes d‘emission/
reception d'informations tels que les pylones designes
par les references 8 et 9 sur cette figure, repartis sur un
territoire donne pour couvrir celui-ci, ces differents py-
lenes etant relies a une base de telecommunication de-

signee par la reference génerale 10.
[0014] De nombreux operateurs mettent en oeuvre ce
type d'infrastructures de telecommunication, cel|es—ci
pouvant etre utilisees pour entrer en contact et échan-
ger des informations avec un vehicule.
[0015] Comme cela a ete indique precedemment, le
vehicule comporte des moyens de telecommunication
complementaires 6 comportant par exemple une anten-
ne adaptée pour échanger des informations avec l'in—
frastructure de telecommunication, cette antenne etant
reliee a un reseau de transmission d'informations inter-

ne au vehicule designe par la reference génerale 7.
[0016] Ce reseau est alors gere par exemple par un
calculateur central 11 du vehicule et est raccorde a dif-

ferents calculateurs embarqués a bord du vehicule, tels
que par exemple les calculateurs designes par les refe-
rences 1213 et 14 sur cette figure.
[0017] Ces calculateurs peuvent par exemple com-
porter le calculateur de controle du fonctionnement du
moteur du vehicule, le calculateur de contréle du fonc-
tionnement de la boite de vitesses, le calculateur de

controle du fonctionnement des suspensions. Ie calcu-
lateur de contréle des moyens de freinage, etc...
[0018] Le systeme tel que decrit peut alors etre utilise
pour assurer la reprogrammation d'au moins |‘un de ces
calculateurs.

[0019] A cet effet, lors du declenchement d'une ope-
ration de reprogrammation d'un calculateur, le centre-
serveur 2 declenche |'emission d'une requete de mise
en contact avec un vehicule determine, a destination de

[infrastructure de telecommunication qui recherche
alors dans une base de donnees correspondantes, les
coordonnees telephoniques de ce vehicule afin de per-
mettre |‘etablissement de la communication avec ce ve-
hicule.

[0020] Cette etape est designee par la reference ge-
nerale 15 sur la figure 2 et permet d'etab|ir une con-
nexion entre le centre-serveur et le vehicule, en 16.
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[0021] Au debut de cette communication, le calcula-
teur central 11 du vehicule emet a destination du centre-

serveur. des informations d'identification du vehicule,

telles que par exemple un numéro d'identification de ce-
lui-ci et des informations didentification de sa composi-
tion et en particulier de sa composition electronique et
informatique.
[0022] Cette etape est illustree en 17 sur la figure 2.
[0023] En 18, le centre-serveur emet a destination du
vehicule, des informations de deverrouillage du syste-
me informatique embarque a bord du vehicule et en par-
ticulier du calculateur central 11 de celui-ci.

[0024] Ces informations de déverrouillage sont alors
comparees par exemple a des informations predetermi-
nees stockees dans le calculateur central 11 pour vali-
der ou non le déverrouillage du systeme.
[0025] Si Ies informations de deverrouillage sont in-
correctes, le systeme reste verrouille et la procedure de
reprogrammation est rejetee, comme cela est illustré en
19 sur cette figure 2.
[0026] Par contre, si le déverrouillage est accepte, le
calculateur central 11 verifie si des conditions de secu-

rite de fonctionnement du vehicule sont remplies com-
me cela est illustré en 20 sur la figure 2.
[0027] Ces conditions peuvent par exemple concer-
ner le fait que le vehicule est a |‘arret ou non, etc...
[0028] Si ces conditions de securite sont remplies, le
calculateur central 11 assure le blocage des autres cal-
culateurs du vehicule comme cela est illustré en 21 pour
inhiber toute intervention possible d'un utilisateur du ve-
hicule afin de ne pas perturber la reprogrammation de
ces calculateurs.

[0029] Cette etape peut par exemple etre associee a
la generation d'un signal d’avertissement de |’utilisateur
du vehicule lui indiquant qu‘une operation de repro-
grammation est en cours afin de bien lui faire compren-
dre ce qui se passe.
[0030] Une fois le systeme informatique embarqué a
bord du vehicule bloque, le calculateur central 11 assure
la reprogrammation du ou des calculateurs correspon-
dants lors de |‘etape 22 a partir des informations regues
du centre-serveur par |’intermediaire de |‘infrastructure
de telecommunication.

[0031] Le calculateur central 11 determine alors le ou
Ies calculateurs a reprogrammer et assure la repro-
grammation de ceux—ci a travers le reseau de transmis-
sion d'informations interne au vehicule.

[0032] Une fois cette reprogrammation effectuee. le
calculateur central 11 declenche en 23 une verification

de la procedure de reprogrammation sur chaque calcu-
lateur modifie afin que ces derniers verifient leur bon
chargement.
[0033] Enfin, lors de |‘etape 24, le calculateur central
11 memorise un historique des operations de repro-
grammation et emet a destination du centre-serveur un
compte rendu de |'operation de reprogrammation afin
qu‘une trace de cette operation soit conservee au ni-
veau de ce centre-serveur.

[0034] Cette emission est illustree en 25 sur cette fi-
gure 2.
[0035] La procedure est alors terminee en 26.
[0036] Un tel systeme peut mettre en oeuvre des
messages de type Internet emanant par exemple d'un
centre-serveur d'une station d'un garage central d'un
constructeur correspondant qui emet alors un code de
recherche pour identifier un vehicule concerne.
[0037] Ce code qui correspond par exemple au nu-
mero d‘identification d'un vehicule permet d'identifier la
composition electronique de celui-ci, le nombre de cal-
culateurs. le type de systemes de controle presents,
|‘etat des versions, etc..

[0038] Si le calculateur central du vehicule reconnait
ce numéro, il accepte la communication et permet ainsi
la procedure de reprogrammation.
[0039] Deux cas peuvent alors etre prevus, selon que
le vehicule est active ou non.

[0040] Si le vehicule n'est pas active, il n‘y a aucune
modification possible des calculateurs du vehicule, car
le systeme informatique est considere comme non ope-
rationnel.

[0041] Ceci permet d'eviter de remettre a jour des ve-
hicules non utilises regulierement.
[0042] Par contre, si le vehicule est active, c‘est-a-dire
que |'ensemb|e des calculateurs est sous tension, que
ce vehicule soit roulant ou a |'arret, le calculateur central
de celui-ci peut admettre la requete de modification d'un
ou des calculateurs.

[0043] A cet effet, le calculateur central doit attendre
que le conducteur du vehicule arrete celui-ci et coupe
le contact.

[0044] Le calculateur central peut alors maintenir |'a|i-
mentation du systeme informatique afin de pouvoir ef-
fectuer toutes les modifications necessaires tout en gar-
dant un maximum de securite.

[0045] C‘est ainsi que ces modifications sont effec-
tuees lorsque le conducteur n'utilise pas le vehicule.
[0046] Comme cela a ete indique precedemment,
|'ensemb|e des calculateurs du vehicule est relie par l'in—
termediaire d‘un reseau interne au vehicule, ce qui per-
met d‘assurer Ia transmission des informations.

[0047] L‘operation de reprogrammation n'est bien en-
tendu autorisee qu‘a partir du moment ou le systeme
informatique a ete deverrouille par |‘uti|isation d'un mot
de passe correct.
[0048] Dans le cas ou |'ensemb|e des modifications
n'est pas termine alors que le conducteur rentre a nou-
veau dans son vehicule, il peut etre necessaire de faire
apparaitre au niveau du tableau de bord, un avertisse-
ment indiquant que Ie vehicule est momentanement in-
disponible et en inhibant toute action par exemple sur
la cle de contact du vehicule.

[0049] Le conducteur comprend alors qu‘une mise a
jour automatique des calculateurs de son vehicule est
en train d'etre effectuee.

[0050] Une fois Ies modifications effectuees, le calcu-
lateur central lance un contrc">|e automatique de ces cal-
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culateurs afin de s‘assurer du bon fonctionnement de

cette operation de reprogrammation.
[0051] Le calculateur central stocke également, par
exemple par ecriture en Flash EPROM, |‘ensemb|e des
operations de reprogrammation avec leur date, le type
de modification, etc..., puis coupe automatiquement
|’alimentation des calculateurs.

[0052] Lorsque le conducteur du vehicule reprend
son vehicule, il voit par exemple par une indication au
tableau de bord qu‘une mise a jour a ete effectuée.
[0053] ll peut alors soit passer chez un garagiste pour
connaitre l‘ensemble des problemes resolus, soit inter-
roger directement le centre—serveur et voir afficher sur
un site Internet par exemple, l'ensemb|e des modifica-
tions.

[0054] Le reseau du constructeur conserve égale-
ment en memoire toutes Ies operations effectuees sur
le vehicule.

[0055] L‘uti|isation de numéros d‘identification des ve-
hicules permet également a un constructeur de connai—
tre l'ensemble du parc de vehicules concernes.
[0056] En cas de panne ou d'accident, un réparateur
quelconque peut également interroger le vehicule pour
connaitre son identification et donc sa composition et
adapter les interventions de dépannage en fonction de
celui-ci.

[0057] Le calculateur central peut d‘ai||eurs detecter
une anomalie ou un dysfonctionnement du véhicule et
emettre a destination du centre—serveur du construc-

teur, un message correspondant afin que celui—ci ait un
historique des pannes et puisse intervenir plus efficace—
ment dans la recherche d'un probleme ou |'exp|ication
d‘un dysfonctionnement.
[0058] Bien entendu, Ies operations de reprogramma-
tiondes calculateurs peuventsefaire soitsystématique-
ment, soit a la requete d'un client, par exemple dans le
cadre d‘un contrat de maintenance preventive.
[0059] Untelsystemepermetéga|ementunecommu—
nication entre par exemple un garagiste et un vehicule
pour permettre un diagnostic de |'ensemb|e du fonction-
nement du systeme informatique du véhicule sans in-
tervention humaine sur Ie vehicule.

[0060] Le calculateur central transmet alors Ies re-
quétes de diagnostic a l‘ensemble des calculateurs du
vehicule et émet des informations de diagnostic pour
analyse par le garagiste.
[0061] Toutes les operations classiques de diagnostic
faites aujourd'hui par les systémes de test en garage.
peuvent alors étre faites sur ce meme principe, ce qui
permet d'eviter non seulement Ie developpement de
nouveaux moyens de diagnostic, mais également des
interventions humaines sur les vehicules.

[0062] Une telle operation peut par exemple etre rea-
lisee par un spécialiste de tel ou tel calculateur qui peut
alors |'interroger a distance, afin d'aider a la recherche
d'une panne.
[0063] On notera également que les moyens formant
centre—serveur dans lesquels sont stockees des infor-

mations de reprogrammation peuvent etre raccordes a
[infrastructure de telecommunication par un reseau de
communication a liaison filaire, a satellite, etc...

[0064] Bien entendu, d‘autres modes de realisation
encore d'un tel systeme peuvent etre envisages.

Revendications

Systeme de reprogrammation a distance d'au
moins un calculateur d‘un systeme informatique
embarque a bord d‘un vehicule automobile (1 ), ca-
racterise en ce qu’il comporte des moyens (2) for-
mant centre—serveur dans lequel sont stockees des
informations de reprogrammation du calculateur,
raccordes par un reseau (4) de communication d'in-
formations a une infrastructure de telecommunica-

tion (5) adaptee pour entrer en contact et echanger
des informations avec des moyens de telecommu-
nication complementaires (6) embarques a bord du
véhicule (1) et raccordes a un reseau de transmis-
sion d'informations (7) interne au vehicule auquel
est raccorde le calculateur pour permettre la repro-
grammation a distance de celui-ci.

systeme selon Ia revendication 1, caracterise en ce
que le systeme informatique du véhicule comporte
un calculateur central (11) de gestion du fonction-
nement de ce|ui—ci.

Systeme selon la revendication 1 ou 2, caracterise
en ce que lors du lancement d'une operation de re-
programmation par Ie centre—serveur, |’infrastructu-
re de telecommunication (5) est adaptee pour re-
chercher Ies coordonnees telephoniques du vehi-
cule dans une base de donnees afin d‘entrer en

communication avec ce|ui—ci (en 15 et 16) de ma-
niere a permettre un echange d'informations d‘iden—
tification entre le centre—serveur et le vehicule (en
17) pour déverrouillerou non (en 18) le systeme in-
formatique et en ce qu‘en cas de deverrouillage du
systeme. le calculateur central (11) est adapte pour
verifier (en 20) des conditions de securite liees au
fonctionnementdu vehicule, bloquer (en 21) Ies cal-
culateurs du systeme, assurer (en 22) la repro-
grammation du ou des calculateurs correspon-
dants, declencher (en 23) une operation de verifi-
cation de la procedure de reprogrammation et as-
surer (en 24), une memorisation de cette operation
et |‘emission a destination du centre—serveur d’un

compte rendu de cette operation de reprogramma-
tion avant d‘autoriser a nouveau |'uti|isation du ve-
hicule.

Systeme selon la revendication 3, caracterise en ce
que le calculateur central (11) et le centre—serveur
(2) comprennent des moyens de diagnostic du fonc-
tionnement du systeme informatique du vehicule.
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5. Systéme selon |‘une quelconque des revendica-
tions précédentes, caractérisé en ce que Ies
moyens (2) formant centre—serveur sont raccordés
23 Pinfrastructure de télécommunication (5) par un
réseau de communication filaire.

Systéme selon |‘une quelconque des revendica-
tions précédentes, caractérisé en ce que Ies
moyens (2) formant centre-serveur sont raccordés
é Pinfrastructure de télécommunication (5) par un
réseau de communication (‘:1 satellite.
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Description

Field of the Invention

[0001] The present invention relates to data acquisition, processing and communicating systems, and particularly
to a system for acquiring and handling relevant data for an insured unit of riskfor purposes of providing a more accurate
determination of cost of insurance for the unit of risk and for communicating or quoting the so determined cost to an
owner of the unit of risk. Although the invention has its principal applicability to motor vehicles such as automobiles,
the invention is equally applicable to other units of risk such as, without limitation, motorcycles, motor homes, trucks,
tractors, vans, buses, boats and otherwater craft and aircraft. The invention especially relates to a system for monitoring
and communicating units of risk operational characteristics and operator actions for implementing the operational char-
acteristics, to obtain increased amounts of data relating to the safety or risk of use for a subject unit, for purposes of
providing a more accurate determination of the cost of insurance corresponding to a real time usage of the risk unit,
and for making such data and computed costs accessible to a customer or insured or others on hardcopy, over the
Internet or by other electronic means for convenient communication. The invention relates to electronic commerce,
particularly where insurance and related information is marketed, sold or communicated via the Internet or other inter-
active network.

Background of the Invention

[0002] Conventional methods for determining costs of motor vehicle insurance involve gathering relevant historical
data from a personal interview with the applicant for the insurance and by referencing the applicant's public motor
vehicle driving record that is maintained by a governmental agency, such as a Bureau of Motor Vehicles. Such data
results in a classification of the applicant to a broad actuarial class for which insurance rates are assigned based upon
the empirical experience of the insurer. Many factors are relevant to such classification in a particular actuarial class,
such as age, sex, marital status, location of residence and driving record.
[0003] The current system of insurance creates groupings of vehicles and drivers (actuarial classes) based on the
following types of classifications.

Age:

manufacturer, model; and
value.

Age;
sex;
marital status;

driving record (based on government reports), violations (citations);
at fault accidents; and

place of residence.
Coverage I

Types of losses covered,
' liability,

uninsured motorist,

_ comprehensive, and

collision;
liability limits; and deductibles.

[0004] The classifications, such as age, are further broken into actuarial classes, such as 21 to 24, to develop a
unique vehicle insurance cost based on the specific combination of actuarial classes for a particular risk. For example,
the following information would produce a unique vehicle insurance cost.

Age 1997 (three years old)
manufacturer, model Ford, Explorer XLT
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(continued)

$ 18,000.

Age 38 years old
sex male
marital status single

driving record (based on government reports)
: violations 1 point (speeding)

at fault accidents 3 points (one at fault accident)
place of residence 33619 (zip code)

Coverage _
Types of losses covered

' liability yes
uninsured motorist no

comprehensive yes

, collision yes

liability limits $100,000./$300,000./$50,000.
deductibles $500./$500.

[0005] A change to any of this information would result in a different premium being charged, if the change resulted
in a different actuarial class for that variable. For instance, a change in the drivers‘ age from 38 to 39 may not result
in a different actuarial class, because 38 and 39 year old people may be in the same actuarial class. However, a change
in driver age from 38 to 45 may result in a different premium because of the change in actuarial class.
[0006] Current insurance rating systems also provide discounts and surcharges for some types of use of the vehicle,
equipment on the vehicle and type of driver. Common surcharges and discounts include:

Surcharges

Business use.
Discounts

Safety equipment on the vehicle
' airbags, and

_ antilock brakes;
theft controldevices

: passive systems (e.g. "The Club"), and
, alarm system: and

driver type
' good student, and

safe driver (accident free).

groupsenior drivers

fleet drivers

[0007] A principal problem with such conventional insurance determination systems is that much of the data gathered
from the applicant in the interview is not verifiable, and even existing public records contain only minimal information,
much of which has little relevance towards an assessment of the likelihood of a claim subsequently occurring. In other
words, current rating systems are primarily based on past realized losses. None of the data obtained through conven-
tional systems necessarily reliably predicts the manner or safety of future operation of the vehicle. Accordingly, the
limited amount of accumulated relevant data and its minimal evidential value towards computation of a fair cost of
insurance has generated a |ong—felt need for an improved system for more reliably and accurately accumulating data
having a highly relevant evidential value towards predicting the actual manner of a vehicle‘s future operation.
[0008] Many types of vehicle operating data recording systems have heretofore been suggested for purposes of
maintaining an accurate record of certain elements of vehicle operation. Some are suggested for identifying the cause
for an accident, others are for more accurately assessing the efficiency of operation. Such systems disclose a variety
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of conventional techniques for recording vehicle operation data elements in a variety of data recording systems. in
addition, it has also been suggested to provide a radio communication link for such information via systems such as
a cellular telephone to provide immediate communication of certain types ofdata elements or to allow a more immediate
response in cases such as theft, accident, break—down or emergency. it has even been suggested to detect and record
seatbelt usage to assist in determination of the vehicle insurance costs (U.S. Patent No. 4,667,336).
[0009] The various forms and types of vehicle operating data acquisition and recordal systems that have heretofore
been suggested and employed have met with varying degrees of success fortheir express limited purposes. All possess
substantial defects such that they have only limited economical and practical value for a system intended to provide
an enhanced acquisition, recordal and communication system of data which would be both comprehensive and reliable
in predicting an accurate and adequate cost of insurance for the vehicle. Since the type of operating information ac-
quired and recorded in prior art systems was generally never intended to be used for determining the cost of vehicle
insurance, the data elements that were monitored and recorded therein were not directly related to predetermined
safety standards or the determining of an actuarial class for the vehicle operator. For example, recording data char-
acteristics relevant to the vehicle's operating efficiency may be completely unrelated to the safety of operation of the
vehicle. Further, there is the problem of recording and subsequently compiling the relevant data for an accurate de-
termination of an actuarial profile and an appropriate insurance cost therefor.
[0010] Current motor vehicle control and operating systems comprise electronic systems readily adaptable for mod-
ification to obtain the desired types of information relevant to determination of the cost of insurance. Vehicle tracking
systems have been suggested which use communication links with satellite navigation systems for providing informa-
tion describing a vehicle's location based upon navigation signals. When such positioning information is combined with
roadmaps in an expert system, vehicle location is ascertainable. Mere vehicle location, though, will not provide data
particularly relevant to safety of operation unless the data is combined with other relevant data in an expert system
which is capable of assessing whether the roads being driven are high—risk or |ow—risk with regard to vehicle safety.
[0011] On-line Web sites for marketing and selling goods have become common place. Many insurers offer commu-
nication services to customers via Web sites relevant to an insured profile and account status. Commonly assigned
pending application U.S. Serial No. 09/135,034, filed August 17, 1998, now U.S. Patent No. 6,064,970 discloses one
such system. Customer comfort with such Web site communication has generated the need for systems which can
provide even more useful information to customers relative to a customer‘s contract with the insurer. Such enhanced
communications can be particularly useful to an insured when the subject of the communications relates to real time
cost determination, or when the subject relates to prospective reoccurring insurable events wherein the system can
relate in the existing insured's profile with some insurer provided estimates of a future event for deciding an estimated
cost of insuring the event.
[0012] The present invention contemplates a new and improved monitoring, recording and communicating system
for an insured unit of risk, which primarily overcomes the problem of determining cost of vehicle insurance based upon
data which does not take into consideration how a specific unit of risk is operated. The subject invention will base
insurance charges with regard to current material data representative of actual operating characteristics to provide a
classification rating of an operator or the unit in an actuarial class which has a vastly reduced rating error over con-
ventional insurance cost systems. Additionally, the present invention allows for frequent (monthly) adjustment to the
cost of coverage because of the changes in operating behavior patterns. This can result in insurance charges that are
readily controllable by individual operators. The system is adaptable to current electronic operating systems, tracking
systems and communicating systems for the improved extraction of selected insurance related data. In addition, the
system provides for enhanced and improved communication of the relevant acquired data, cost estimates of insuring
events and customer insured profiles through an Internet/Web site.

Brief Summary of the Invention

[0013] In accordance with the present invention, there is disclosed a method of determining a cost of automobile
insurance based upon monitoring. recording and communicating data representative of operator and vehicle driving
characteristics. whereby the cost is adjustable by relating the driving characteristics to predetermined safety standards.
The method is comprised of steps of monitoring a plurality of raw data elements representative of an operating state
of a vehicle or an action of the operator. Selected ones of the plurality of raw data elements are recorded when they
are determined to have an identified relationship to the safety standards. The recorded elements are consolidated for
processing against an insured profile and for identifying a surcharge or discount to be applied to a base cost of auto-
mobile insurance. The total cost of insurance obtained from combining the base cost and surcharges or discounts is
produced as a final cost to the operator.
[0014] In accordance with another aspect of the present invention, the recording comprises identifying a trigger event
associated with the raw data elements which has an identified relationship to the safety standards so that trigger
information representative of the event is recorded.
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[0015] In accordance with a more limited aspectof the present invention, the method comprises a step of immediately
communicating to a central control station via an uplink, information representative of the trigger event and recording
response information generated by the control station.
[0016] In accordance with yet another aspect of the present invention, the method comprises steps of generating
calculated data elements and derived data elements from the raw data elements, and accumulating the calculated and
derived data elements in a recording device.
[0017] In accordance with the present invention, there is provided a method and system for Internet on-line commu-
nicating, between an insurer and an insured, of detected operating characteristics of a unit of risk, (e.g., a vehicle) for
a selected period, and the cost of insuring the unit for the selected period, as decided by the insurer in consideration
of the detected operating characteristics. A Web site system is provided for selectively communicating the operating
characteristics and the cost between the insurer and the insured. A monitoring system monitors the operating charac-
teristics. A storage system stores the operating characteristics and is accessible to the Web site system. A processing
system decides the cost of insuring the unit for a period based upon the operating characteristics monitored during
that period. The processing system is also accessible to the Web site system.
[0018] One benefit obtained by use of the present invention is a system that will provide precise and timely information
about the current operation of an insured motor vehicle that will enable an accurate determination of operating char-
acteristics, including such features as miles driven, time of use and speed of the vehicle. This information can be used
to establish actual usage based insurance charges, eliminating rating errors that are prevalent in traditional systems
and will result in vehicle insurance charges that can be directly controlled by individual operators.
[0019] It is another benefit of the subject invention that conventional motor vehicle electronics are easily supplement-
ed by system components comprising a data recording process, a navigation system and a communications device to
extract selected insurance relevant data from the motor vehicle.

[0020] It is another object of the present invention to generate actuarial classes and operator profiles relative thereto
based upon actual driving characteristics of the vehicle and driver, as represented by the monitored and recorded data
elements for providing a more knowledgeable, enhanced insurance rating precision.
[0021] It is another aspect of the present invention that an on-line Web site is provided for communicating data,
services, and estimates to customers via an Internet Web Site, including estimated costs for expected operating usage
for a particular unit of risk. Accordingly, the real time cost determination and communication through the Web site
provides the type of enhanced communications between a customer and an insurer that can be particularly useful in
limiting costs, and enhancing safety.
[0022] It is another benefit of the invention that a user of a unit of risk may be authenticated as a proper user of the
unit, and a more accurate rating for the authenticated user may be implemented for the computation of insurance costs.
[0023] The subject new insurance rating system retrospectively adjusts and prospectively sets premiums based on
data derived from motor vehicle operational characteristics and driver behavior through the generation of new actuarial
classes determined from such characteristics and behavior, which classes heretofore have been unknown in the in-
surance industry. The invention comprises an integrated system to extract via multiple sensors, screen, aggregate and
apply for insurance rating purposes, data generated by the actual operation of the specific vehicle and the insured
user/driver.

Brief Description of the Drawings

[0024] The invention may take physical form in certain parts and steps and arrangements of parts and steps, the
preferred embodiments of which will be described in detail in this specification and illustrated in the accompanying
drawings which form a part hereof and wherein:

FIGURE 1 is a block diagram/flowchart generally describing data capture methods within a unit of risk for insurance
in claims processing;
FIGURE 2 is a block diagram generally illustrated in the communication network design the unit of risk including
a response center of the insurer and a data handling center;
FIGURE 3 is a suggestive perspective drawing of a vehicle including certain data elements monitoring, recording
and communication devices;
FIGURE 4 is a block diagram of a vehicle onboard computer and recording system implementing the subject
invention for selective communication with a central operations control center and a global positioning navigation
system;
FIGURE 5 is a block diagram illustrating use of acquired data including communication through Internet access;
and,

FIGURE 6 is a block diagram/flowchart illustrating an underwriting and rating method for determining a cost of
insurance in conjunction with the system of FIG. 4.
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Detailed Description of the Preferred Embodiments

[0025] The following terms and acronyms are used throughout the detailed description:
[0026] Internet. A collection of interconnected (public and/or private) networks that are linked together by a set of
standard protocols (such as TCP/IP and HTTP) to form a global, distributed network. While this term is intended to
refer to what is now commonly known as the Internet, it is also intended to encompass variations which may be made
in the future, including changes and additions to existing standard protocols.
[0027] World Wide Web (“Web“). Used herein to refer generally to both (i) a distributed collection of interlined. user-
viewable hypertext documents (commonly referred to as Web documents or Web pages) that are accessible via the
Internet, and (ii) the client and server software components which provide user access to such documents using stand-
ardized Internet protocols. Currently, the primary standard protocol for allowing applications to locate and acquire Web
documents is HTTP, and the Web pages are encoded using HTML. However, the terms "Web“ and “World Wide Web“
are intended to encompass future markup languages and transport protocols which may be used in place of (or in
addition to) HTML and HTTP.
[0028] Web Site. A computer system that serves informational content over a network using the standard protocols
of the World Wide Web. Typically. a Web site corresponds to a particular Internet domain name, such as "progressive.
com." and includes the content associated with a particular organization. As used herein. the term is generally intended
to encompass both (i) the hardware/software server components that serve the informational content over the network,
and (ii) the "back end" hardware/software components including any non-standard or specialized components, that
interact with the server components to perform services for Web site users.
[0029] Referring now to the drawings, wherein the showings are for purposes of illustrating the preferred embodi-
ments of the invention only and not for purposes of limiting same, the FIGURES show an apparatus and method for
monitoring, recording and communicating insurance related data for determination of an accurate cost of insurance
based upon evidence relevant to the actual operation and in particular the relative safety of that operation. Generally,
a unit of risk, e.g., vehicle, user is charged for insurance based upon statistical averages related to the safety of op-
eration based upon the insurer‘s experience with other users who drive similar vehicles in a similar geographic area.
The invention allows for the measure of the actual data while the motor vehicle is being driven. Such data measurement
will allow the vehicle user to directly control his/her insurance costs by operating the vehicle in a manner which he/she
will know will evidence superior safety of operation and a minimal risk of generation of an insurance claim. Examples
of data which can be monitored and recorded include:

1. Actual miles driven;

2. Types of roads driven on (high risk vs. low risk); and,
3. Safe operation of the vehicle by the vehicle user through:

A. speeds driven,
B. safety equipment used, such as seat belt and turn signals,
C. time of day driven (high congestion vs. low congestion),
D. rate of acceleration,

E. rate of braking.
F. observation of traffic signs.

4. Driver identification

[0030] With reference to FIGURE 3, an exemplary motor vehicle is shown in which the necessary apparatus for
implementing the subject invention is included. An on—board computer 300 monitors and records various sensors and
operator actions to acquire the desired data for determining a fair cost of insurance. Although not shown therein, a
plurality of operating sensors are associated with the motor vehicle to monitor a wide variety of raw data elements.
Such data elements are communicated to the computer through a connections cable which is operatively connected
to the vehicle data bus 304 through an SAE-J1978 connector, or OBD-ll connector or other vehicle sensors 306. A
driver input device 308 is also operatively connected to the computer 300 through connector 307 and cable 302. The
computer is powered through the car battery 310, a conventional generator system, a battery or a solar based system
(not shown). Tracking of the vehicle for location identification can be implemented by the computer 300 through nav-
igation signals obtained from a GPS (global positioning system) antenna, a differential GPS or other locating system
312. The communications Iinkto a central control station is accomplished through the cellular telephone, radio, satellite
or other wireless communication system 314.
[0031] FIGURE 4 provides the block diagram of the in-vehicle computer system. The computer 300 is comprised of
several principal components, an on-board data storage device, an input/output subsystem for communicating to a
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variety of external devices, a central processing unit and memory device and a real time operating kernel for controlling
the various processing steps of the computer 300. It is known that all of these functions can be included in a single
dedicated microprocessor circuit 300. The computer 300 essentially communicates with a number of on—board vehicle
devices for acquisition of information representative of various actual vehicle operating characteristics. A driver input
console 410 allows the driver to input data representative of a need for assistance or for satisfaction of various threshold
factors which need to be satisfied before the vehicle can be operated.
[0032] For example, a driver authentication system is intended, such as where several individual drivers (same family,
etc.) may properly use the vehicle but each may have different ratings for insurance computations.
[0033] The physical operation of the vehicle is monitored through various sensors 412 in operative connection with
the vehicle data bus, while additional sensors 414 not normally connected to the data bus can be in direct communi-
cation with the computer 300 as will hereinafter be more fully explained.
[0034] The vehicle is linked to an operation control center 416 by a communications link 418, preferably comprising
a conventional cellular telephone interconnection, but also comprising satellite transmission, magnetic or optical media,
radio frequency or other known communication technology. A navigation sub—system 420 receives radio navigation
signals from a positioning device 422 which may include, but is not limited to GPS, radio frequency tags, or other known
locating technology.
[0035] The type of elements monitored and recorded by the subject invention comprise raw data elements, calculated
data elements and derived data elements. These can be broken down as follows:

Flaw Data Elements:

[0036]

Power train sensors

RPM,
transmission setting (Park, Drive, Gear, Neutral),
throttle position,
engine coolant temperature,
intake air temperature,
barometric pressure;

Electrical sensors

brake light on,
turn signal indicator,
headlamps on,
hazard lights on,
back—up lights on,
parking lights on,
wipers on,
doors locked,
key in ignition,
key in door lock,
horn applied;

Body sensors

airbag deployment,
ABS application,
level of fuel in tank,
brakes applied,
radio station tuned in,
seat belt on,

door open,
tail gate open,
odometer reading,
cruise control engaged,
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anti-theft disable,
occupant in seat,
occupant weight;

Other sensors

vehicle speed,
vehicle location,
date,
time,
vehicle direction,
IVHS data sources

pitch and roll,
relative distance to other objects.

Calculated Data Elements:

[0037]

rapid deceleration;
rapid acceleration;
vehicle in skid:

wheels in spin;
closing speed of vehicle in front:
closing speed of vehicle in rear;
closing speed of vehicle to side (right or left);
space to side of vehicle occupied;
space to rear of vehicle occupied;
space to front of vehicle occupied;
lateral acceleration;
sudden rotation of vehicle;

sudden loss of tire pressure;
driver identification (through voice recognition or code or fingerprint recognition);
distance traveled; and
environmental hazard conditions (e.g. icing, etc.).

Derived Data Elements:

[0038]

vehicle speed in excess of speed limit;
observation of traffic signals and signs:
road conditions;
traffic conditions; and
vehicle position.

[0039] This list includes many, but not all, potential data elements.
[0040] With particular reference to FIG. 1, a flowchart generally illustrating the data capture process of the subject
invention within the vehicle for insurance and claims processing, is illustrated. Such a process can be implemented
with conventional computer programming in the real time operating kernel of the computer 300. Although it is within
the scope of the invention that each consumer could employ a unique logic associated with that consumers unit of
risk, based on the underwriting and rating determination (FIG. 6), as will be more fully explained later, FIG. 1 illustrates
how the data capture within a particular consumer logic is accomplished. After the system is started 100, data capture
is initiated by a trigger event 102 which can include. but is not limited to:

Ignition On/Off
Airbag Deployment
Acceleration Threshold
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Velocity Threshold
Elapsed Time
Battery Voltage Level
System Health
User Activation/Panic Button
Traction

Location/Geofencing
Driver Identification
Remote Activation

[0041] Trigger event processing 104 essentially comprises three elements, a flow process for contacting a central
control 106, contacting a claims dispatch, and/or recording trigger event data 1 1 0. Trigger event processing can include,
but is not limited to:

Contact External Entities

EMT (Emergency Medical Transport), Claims Dispatch, Other External Entity Takes Appropriate Action
Record Sensor Information
Transmission of Data
Recalibration
Load Software

[0042] If trigger event processing comprises contact central control, the inquiry is made, and if affirmative. the central
control is contacted 112, the central control can take appropriate action 114, and a record is made of the action taken
by the central control 116.
[0043] For the process of claims dispatch 108, the system first contacts 120 the claims dispatch service department
of the insurer, the claims dispatch takes appropriate action 122 and a recording 124 of the claims dispatch action
information is made.

[0044] The recording of trigger event data can include, but is not limited to:

The Trigger
Latitude

Longitude
Greenwich Mean Time

Velocity
Acceleration
Direction
Vehicle Orientation
Seatbelt Status

Data capture processing concludes with end step 130.
[0045] The recording thus comprises monitoring a plurality of raw data elements, calculated data elements and de-
rived data elements as identified above. Each of these is representative of an operating state of the vehicle or an action
of the operator. Select ones of the plurality of data elements are recorded when the ones are determined to have an
identified relationship to the safety standards. For example, vehicle speed in excess of a predetermined speed limit
will need to be recorded butspeeds below the limit need only be monitored and stored on a periodic basis. The recording
may be made in combination with date, time and location. Other examples of data needed to be recorded are excessive
rates of acceleration or frequent hard braking.
[0046] The recording process would be practically implemented by monitoring and storing the data in a buffer for a
selected period of time, e.g., thirty seconds. Periodically. such as every two minutes, the status of all monitored sensors
for the data elements is written to a file which is stored in the vehicle data storage within the computer 300. The raw,
calculated and derived data elements listed above comprise some of the data elements to be so stored.
[0047] “Trigger events" should be appreciated as a combination of sensor data possibly requiring additional action
or which may result in a surcharge or discount during the insurance billing process. Certain trigger events may require
immediate upload 106 to a central control which will then be required to take appropriate action 114. For example, a
trigger event would be rapid deceleration in combination with airbag deployment indicating a collision, in which case
the system could notify the central control of the vehicle location. Alternatively, if the operator were to trigger on ap
emergency light, similarly the system could notify the central control of the vehicle location indicating that an emergency
IS occurring.
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[0048] Trigger events are divided into two groups: those requiring immediate action and those not requiring immediate
action, but necessary for proper billing of insurance. Those required for proper billing of insurance will be recorded in
the same file with all the other recorded vehicle sensor information. Those trigger events requiring action will be up-
loaded to a central control center which can take action depending on the trigger event. Some trigger events will require
dispatch of emergency services, such as police or EMS, and others will require the dispatch of claims representatives
from the insurance company.
[0049] The following comprises an exemplary of some. but not all, trigger events:

Need for Assistance:

[0050] These events would require immediate notification of the central control center.

1. Accident Occurrence. An accident could be determined through the use of a single sensor, such as the deploy-
ment of an airbag. It could also be determined through the combination of sensors, such as a sudden deceleration
of the vehicle without the application of the brakes.
2. Roadside assistance needed. This could be through the pressing of a "panic button" in the vehicle or through
the reading of a sensor. such as the level of fuel in the tank. Another example would be loss of tire pressure,
signifying a flat tire.
3. Lock-out assistance needed. The reading of a combination of sensors would indicate that the doors are locked
but the keys are in the ignition and the driver has exited the vehicle.
4. Driving restrictions. The insured can identify circumstances in which he/she wants to be notified of driving within
restricted areas, and warned when he/she is entering a dangerous area. This could be applied to youthful drivers
where the parent wants to restrict time or place of driving, and have a record thereof.

Unsafe Operation of the Vehicle

[0051] These events would be recorded in the in-vehicle recording device for future upload.
[0052] Constant trigger events would result in notification of the driver of the exceptions.

1. Excessive speed. The reading of the vehicle speed sensors would indicate the vehicle is exceeding the speed
limit. Time would also be measured to determine if the behavior is prolonged.
2. Presence of alcohol. Using an air content analyzer or breath analyzer, the level of alcohol and its use by the
driver could be determined.

3. Non-use of seatbelt. Percent of sample of this sensor could result in additional discount for high use or surcharge
for low or no use.

4. Non-use of turn signals. Low use could result in surcharge.
5. ABS application without an accident. High use could indicate unsafe driving and be subject to a surcharge.

[0053] With particular reference to FIG. 2, a general block diagram/flowchart of the network design for gathering
appropriate information for insurance billing on a periodic basis is illustrated. Each unit of risk 200, which as noted
above, can just as easily be an airplane or boat, as well as a automobile, includes the data storage 202 and data
process logic 204 as described more in detail in FIG. 4. The insured 206 responsible for each unit of risk communicates
within the insuring entity 208 or its designee (by "designee" is meantsomeone acting for the insurer, such as a dedicated
data collection agent, data handler or equipment vendor 210 and/or a value added service provider 212.) The data
handler can be a third party entity verifying that the operating equipment of the system is in proper working order, and
as such, will usually be a subcontractor to the insurer. A value added service provider is another third party entity, such
as a directional assistance service, or telephone service provider, also apart from the insurer, whose communications
with the units of risk may be important or useable to the insurance computation algorithms.
[0054] Another important feature of FIG. 2 is that the insured 206 may not only communicate with the insurer 208
through the communications link 418 (FIG. 4), but also through an Internet 218 communications path. Such commu-
nication will occur through a Webserver 220 and the insurer‘s Web site so that an insured 206 may get on-line with the
insurer 208 to observe and verify recorded data, claims processing, rating and billing 222, as well as acquire improved
insurance cost estimations, as will hereinafter be more fully explained.
[0055] With particular reference to FIG. 5, a more detailed description of system use of data acquired from the unit
of risk is explained with particular attention to advantageous Internet communications. The unit of risk 200 is primarily
concerned with transferring three classes of data between it and the insurer. The event data 500 and stored sensor
data 502 have been discussed with reference to FIG. 1. Data process logic 504 is particular processing logic that can
be transferred from the insurer to the unit of risk that is adapted for acquiring data especially important for assessing



Page 000602

EP1 160 707 A1

the particular unit's insurance costs. For example, if a particular unit has a special need for providing information about
brake pedal application, special data process logic will be provided to that unit to store data related to this activity. On
the other hand, for many other units such data may not be necessary and so the unit may operate with standard data
process logic 204. The important feature of special data process logic 504 is that the data process logic 204 for a unit
of risk can be regularly updated as either the insured, the insurer or events warrant. One easily foreseeable special
data process logic would be related to breathalyser analysis.
[0056] The process flowchart starting at Begin 506 more generally describes the communication activity between
the insurer and the unit of risk. The insurer will acquire event data 508. sensor data 510, may update 512 the data
process logic and then process 514 the raw data elements to generate either the calculated or derived data elements.
All relevant data is stored 516 in a conventional data storage device 518. If the stored item is an event 524, then the
insurer needs to cause some sort of response to the event. For example, if there is an airbag deployment, the insurer
may actually try to communicate with the vehicle, and upon failure of communication, may initiate deployment of emer-
gency medical or police service. If this specific event processing and/or alerts 526 occurs, the system may have to
initiate a charge per use event. For instance, charges can also include immediate response claims, EMS contact
charges or police dispatch charges. The data or events which are stored in stored device 518 are accessed by a billing
algorithm 530 to generate a cost for the unit of risk in consideration of all the relevant data and events occurring in that
period. It is a special feature of the subject invention that the costof insurance is based upon the real time data occurring
contemporaneously with the billing so that the system provides an insurance use cost, as opposed to an estimation
based upon historical data. After a relevant cost is computed, periodic bills are produced and typically mailed to a
customer as an account statement 534.

[0057] Another importantfeature of the subject invention illustrated in FIG. 5 is that the insurer provides a Webserver
220 to allow a customer to access via Internet 218 communication, the relevant sensor data and event data associated
with the customer.

[0058] Two different types of on-line services interfaces are illustrated; a prospective on-line services interface 550,
or an interface 552 for reporting acquired data. The data reports through the acquired service interface may comprise
all of the stored event and sensor data, along with enhanced processing maps showing travel routes during the billing
period, or even a map showing current location of the unit of risk. By Geofencing is meant to identify when the unit
travels outside of a certain geographical area. It is even possible to determine whether automobile maintenance service
is appropriate by diagnostic analysis of the sensor and event data.
[0059] The prospective interface relates to "what if" gaming where a customer can project certain usages of the unit
of risk, and the system can, in combination with similar occurring usage in the pastor, based upon the overall customer
profile or matrix, project a estimated cost for such usage. In effect, a user can determine in advance what particular
usage of the unit will incur as insurance cost with a very reliable associated insurance estimate.
[0060] Lastly, enhanced on-line account statements 554 can also be communicated on-line wherein maps with usage,
or service usage details can be provided as a more detailed explanation of the resulting costs of an account statement.
[0061] With particular reference to FIG. 6, the subject invention is particularly useful for generating improved rating
algorithms due to the improved acquisition and amount of relative data for assessing insurance costs for a unit of risk.
In the manner as discussed above, the database 518 has the benefit of the data from a plurality of customers 206. An
insurer can over time use the accumulated underwriting and rating information from individual customers 520 to develop
improved rating algorithms 522. Such improved algorithms can be regularly communicated to the units of risk 200 for
improved insurance cost computation accuracies. The improved rating algorithms can be communicated 524 to the
units of risk on-board computer 300 (FIG. 4).
[0062] The subject invention is also applicable as a process for collecting data to be used for the following non-
insurance related purposes: advertising and marketing, site selection, transportation services, land use planning, de-
termining road design, surface or composition, traffic planning and design, and road conditions.
[0063] The invention has been described with reference to the preferred embodiments. Obviously modifications and
alterations will occur to others upon a reading and understanding of this specification. The present invention is intended
to include all such modifications and alterations in so far as they come within the scope of the appended claims or
equivalents thereof.

Claims

1. A method of communicating a cost of insuring a unit of risk and corresponding operating characteristics for the
unit monitored for a selected period, comprising steps of:

providing a Web site system for communicating data between an insurer and an insured relative to the unit of
risk;
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monitoring the operating characteristics during the selected period;
deciding the cost of insuring for the period based upon the operating characteristics monitored in that period;
and

selectively communicating the monitored operating characteristics and decided cost to the insured through
the Web site system.

The method as defined in claim 1 wherein the selected period comprises a real time period for operating the unit
of risk.

The method as defined in claim 1 wherein the selected period comprises a prospective period for operating the
unit of risk, the operating characteristics comprise estimated operating characteristics suggested by the insured,
and the decided cost of insuring comprises an estimated cost for the estimated operating characteristics.

The method as defined in claim 3 wherein the estimated operating characteristics selectively comprise a destina-
tion, a travel route, a time of travel or an operator identity for the unit of risk.

The method as defined in claim 1 further including generating an operating profile for the unit of risk from the
monitored operating characteristics.

The method as defined in claim 5 further including identifying an operator as the unit of risk.

The method as defined in claim 5 further including identifying an equipment item as the unit of risk.

The method as defined in claim 1 further including providing selectively available value added services including
telephone services, positioning services and diagnostic services to the unit of risk or operator.

The method as defined in claim 8 further including considering the value added services for the deciding of the
cost of insurance.

. A system for Internet on—|ine communicating between an insurer and insured, of detected operating characteristics
of a unit of risk for a selected period, and a cost of insuring the unit for the selected period, as decided by the
insurer in consideration of the detected operating characteristics, the system comprising:

a Web site system for selectively communicating the operating characteristics and the cost from the insurer
to the insured;
a monitoring system for monitoring the operating characteristics;
a storage system for storing the operating characteristics, the storage system being accessible to the Web
site system; and,
a processing system for deciding the cost of insuring the unit forthe period based upon the monitored operating
characteristics. the processing system being accessible to the Web site system.

. The system as defined in claim 10 wherein the selected period comprises a real time period for operating the unit
of risk.

. The system as defined in claim 10 wherein the selected period comprises a prospective period for operating the
unit of risk, the operating characteristics comprise estimated operating characteristics suggested by the insured,
and the decided cost of insuring comprises an estimated cost for the estimated operating characteristics.

. The system as defined in claim 10 wherein the unit of risk comprises an operator.

. The system as defined in claim 10 wherein the unit of risk comprises an equipment item.

. The system as defined in claim 10 including an on-line service interface providing an item from a group comprising
usage projection estimates, maps, geofencing and automobile service diagnostics.

. The system as defined in claim 10 including an on—line account statement interface providing cost information for
the unit of risk and further selectively providing maps indicating unit usage, and service usage detail of the unit of
risk.
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17. The system as defined in claim 10 including a user identification system for authenticating an operator of the unit
of risk and wherein the identification of the user corresponds to an associated insurance rating for the user.
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Description

Field of the invention

[0001] The present invention relates to apparatus for
monitoring insurance contracts.

Background

[0002] Insurance contracts have become an integral
part of daily lives and are one of the basic foundations
of our social security system. They allow individual risks
such as the risk of a car accident to be carried collec-

tively by the group insurance holders. The financial loss
in case of e.g. a car damage can therefore be paid by
regular small monthly payments instead of one large
sum at the time of damage.
[0003] Conventional insurance contracts generally
have two statuses, they are either on or off. In other
words, it is the underlying assumption of such a contract
that the transferred risk is an averaged risk . According-
ly. the respective insurance fee also has to be an aver-
aged insurance fee.
[0004] In real life, the situation is ofcourse much more
complex. The risk, when for example driving a car, is
constantly changing. The weather can be either good or
bad. Driving in acrowded city is much riskierthan driving
on a highway in rural countryside. When the car is
parked, the risk drops to almost zero.
[0005] Hence, there is a desire to provide insurance
contracts that dynamically adjust to the riskthat current-
ly needs to be covered, to provide a so-called real-time
insurance contract. Such insurance contracts inherently
have the advantage thatthe insurance fees are adjusted
simultaneously so that the insurance holders only have
to cover the insurance fees for the actually transferred
risks. The insurance agreements could also be tailored
much more to the holders’ needs.

[0006] From a logistics point of view. real—time insur-
ance contracts are much more difficult to administrate

and to monitor. Not only all the changes of the status
have to be recorded, it is also desirable that the insur-
ance holder receives almost immediate notice a change
in the transferred risk and the associated fee rate.

[0007] Currently, standard computer based appara-
tuses are used to administrate and monitor insurance

contracts. These apparatuses are only capable of han-
dling conventional two status insurance contracts. They
can only store the information entered by the insurance
administrator and are limited to storing the day of
change of off to on and from on to off.
[0008] It is therefore an object of the present invention
to provide an apparatus for monitoring real-time insur-
ance contracts which overcomes the disadvantages of
the prior apparatuses for monitoring insurance con-
tracts.

Summary of the invention

[0009] The present invention provides an apparatus
for monitoring a real—time insurance contract whereby
said rea|—time insurance contract has at least two active

statuses. The apparatus comprises

a data processing member
a data storage member for storing

insurance contract data, said insurance con-
tract data comprising insurance contract status
data for each of the statuses of said insurance
contract

the currently transferred risk covered by said
insurance contract,

the current insurance fee rate due in respect of
said insurance contract

the times of the change of the status of said in-
surance contract

the amount of fees due in respect of said insur-
ance contract

an information receiving memberfor receiving infor-
mation relating to a change of risk covered by said
insurance contract
an insurance contract status assessment member

capable of reassessing the status of said insurance
contracts based on information comprising informa-
tion received by said information receiving member
and information stored in said data storage member

Detailed Description

[0010] The present invention provides an apparatus
for monitoring real-time insurance contract.
[0011] The term “insurance contract" as used herein
encompasses all agreements between two parties
whereby the first party is taking over a risk encountered
by the second party and whereby the second party is
paying an insurance fee in consideration of the transfer
of risk to the first party. In most cases, an object causes
the risk covered by the insurance contract. The object
can be material (for example a car) or can be immaterial
(for example health of a human being).
[0012] The term “status" of an insurance contract as
used herein refers to each set of transferred risk and

associated insurance fee rate. The two simplest status-
es of an insurance contract are active and passive
whereby active means a risk is transferred and the re-
spective insurance fee is due and whereby passive
means no risk in transferred and only nominal or admin-
istrative fees are due if any.
[0013] The term "rea|—time insurance contract" as
used herein refers to insurance contracts having at least
two active statuses. These active statuses differ in the

risk transferred and generally also in the associated in-
surance fee rate.
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[0014] The apparatus for monitoring real-time insur-
ance contracts of the present invention is typically based
on a computer system such as those well known in the
art. This computer system provides the data processing
member and the data storage member of the apparatus
of the present invention. The data storage member can
be a temporary storage means such as a memory chip
of the computer. but preferably is a permanent storage
means such as a CD-ROM, and yet more preferably is
a re-writeable storage means such as a hard drive, a
floppy drive, a re-writeable CD-ROM, an optical storage
means. a magneto—optica| storage means. and the like.
The computer system of the apparatus of the present
invention further provides data input such as a key-
board, a voice recognition system. a scanner. and the
like. It further provides data output means such as dis-
plays, printers, and the like. Finally, the functionality of
the computer system may be relied on for the function-
ality of the other members of the apparatus of the
present invention such as the information receiving sys-
tem. insurance contract status assessment member.

[0015] The apparatus of the present invention and in
particular the computer system is capable of storing da-
ta necessary to administrate and monitor an insurance
contract and preferably a plurality of insurance con-
tracts. These data for example comprise insurance con-
tract data such as contract status data for each of the

statuses of the insurance contract. the currently trans-
ferred risk covered by the insurance contract. the cur-
rent insurance fee rate due, the times of the change of
the status of the insurance contract, the sum of fees due

in respect of said insurance contract, personal informa-
tion about the insurance holder, and the like.
[0016] The apparatus of the present invention further
comprises an information receiving member for receiv-
ing information relating to a change of risk covered by
said insurance contract. The information can be re-

ceived from the insurance administrator, from the insur-
ance holder, or from one or more external information

gathering devices or any combination thereof.
[0017] Where the information is received from the in-
surance administrator or the insurance holder, the infor-
mation receiving member may be designed so that the
transfer of information to the apparatus of the present
invention is triggered by the insurance administrator or
by the insurance holder respectively. Such an apparatus
offers the possibility for the insurance holder to instan-
taneously change the status of the insurance contract.
[0018] Where information is received from an external
information gathering device. this device may gather en-
vironmental information relating to the object of the in-
surance contract such as time of the day, time of the
year. weather information, street conditions. and the
like. This device may also measure internal information
relating to the object of the insurance contract such as
the current mode of usage. the position of object. speed
and acceleration of the object, and the like. The device
may measure any combination of environmental infor-

mation data and internal information data. Such an ap-
paratus offers the possibility to adjust the status of the
insurance contract in dependence of additional. current
information about the object of the insurance contract.
Sensors for detecting such data are well known in the
art and generally are considered suitable for the present
invention. The apparatus of the present invention may
be designed such that the apparatus requests gathering
of information for example on a regular time basis, such
thatthe external information gathering device independ-
ently initiates the transferof information for example trig-
gered by a change of condition picked up by the sensor.
or such that the external device independently gathers
information (e.g. continuously or in regular time inter-
vals). stores it, and later transmits the information to the
information receiving means of the apparatus of the
present invention.
[0019] In most cases, namely when the source of in-
formation is not co-located with the information receiv-

ing member, the information receiving member would
be connected to the insurance administrator. to the in-

surance holder, or to the external information gathering
device respectively by an information transfer system
such as those well known in the art. Preferably, the in-
formation transfer system is capable of quickly transmit-
ting information yet more preferably substantially imme-
diately transmitting information. Suitable information
transfer systems include but are not limited to phones.
wireless phones. computer networks such as the Inter-
net, satellite communication systems, and the like. Such
an apparatus allows the status of the insurance contract
to be adjusted virtually without any restrictions as to the
current position of the insurance holder or the object of
the insurance respectively.
[0020] The information receiving member may rely for
its functionality on at least a part of the computer system
of the apparatus of the present invention. A set of in-
structions to be carried out by the data processing mem-
ber and stored on the data storage member may be the
basis to provide the functionality of the information re-
ceiving member of the present invention. Alternatively.
the information receiving member may be separate from
the computer system of the apparatus of the present in-
vention.

[0021] The apparatus of the present invention further
comprises a insurance contract status assessment
member. This member is capable of determining a
change in the insurance contract status based on its in-
put. namely the information received by the information
receiving member. The member is capable of interpret-
ing the input information received by the information re-
ceiving member and in particular so where the informa-
tion is received from a external information gathering de-
vice. As used herein. the term "interpreting" means the
received information is put in relation with the various
possible statuses of the insurance contract such as by
comparing received numerical data with ranges provid-
ed by the insurance contract status assessment mem-
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ber. The latter numerical ranges may be part of the in-
surance contract data stored on the data storage mem-
ber. The output of the insurance contract status assess-
ment memberof the present invention is the current sta-
tus of the insurance contract after taking into consider-
ation the received information. Preferably, this output is
subsequently stored in that data storage member.
[0022] The insurance contract status assessment
member may rely for its functionality on at least a part
of the computer system of the apparatus of the present
invention. A set of instructions to be carried out by the
data processing member and stored on the data storage
member may be the basis to provide the functionality of
the insurance contract status assessment member of

the present invention. Alternatively, the insurance con-
tract status assessment member may be separate from
the computer system of the apparatus of the present in-
vention.

[0023] The apparatus of the present invention may
further comprise an insurance parameter determination
member capable of determining insurance parameters
for the insurance contract. Preferably, the insurance pa-
rameters determined by the insurance parameter deter-
mination member include the insurance rate. The output
of the insurance parameterdetermination member is the
current set of insurance parameters after consideration
of the status input. Preferably, this output is subsequent-
ly stored in that data storage member. The determina-
tion process may be based on an arithmetic formula
whereby the status of the insurance contract (the output
parameter of the insurance contract status assessment
member) is an input parameter ofsaid arithmetic formu-
la. The most simple suitable formula is based on a pre-
defined array of sets of insurance parameters where the
array is indexed by the possible statuses of the insur-
ance contracts. In particular where the status of the in-
surance contract is defined by a numerical parameter,
more complex, arithmetic formulas based on this nu-
meric status parameter are also suitable.
[0024] Optionally, the determination process may
have further input parameters such as external informa-
tion (e.g. time of the day, time of the year, weather con-
ditions, and the like), holder related information (e.g. in-
surance history of the holder, behavior pattern of the
holder, health information of the holder, and the like),
and the like.

[0025] The insurance parameter determination mem-
ber may rely for its functionality on at least a part of the
computer system of the apparatus of the present inven-
tion. A set of instructions to be carried out by the data
processing member and stored on the data storage
member may be the basis to provide the functionality of
the insurance parameter determination member of the
present invention. Alternatively, the insurance parame-
ter determination member may be separate from the
computer system of the apparatus of the present inven-
tion or may involve interaction with the insurance admin-
istrator.

[0026] The apparatus of the present invention may
further comprise an information transmission member
capable of transmitting information to either party of said
insurance contract. Such information may for example
comprise the fact of a change of status, the new status,
the new fee rate. any combination thereof, and the like.
If the information receiving party is not co—located with
the apparatus of the present invention, the information
may be transmitted via a suitable information transfer
system. Suitable information transfer systems include
but are not limited to phones, wireless phones, compu-
ter networks such as the Internet, satellite communica-

tion systems, and the like.
[0027] The information transmission member may re-
ly for its functionality on at least a part of the computer
system of the apparatus of the present invention. A set
of instructions to be carried out by the data processing
member and stored on the data storage member may
be the basis to provide the functionality of the informa-
tion transmission member of the present invention. Al-
ternatively, the information transmission member may
be separate from the computer system of the apparatus
of the present invention.

Claims

An apparatus for monitoring a real-time insurance
contract said real—time insurance contract having at
least two active statuses, said apparatus compris-
mg

a data processing member
a data storage member for storing

insurance contract data, said insurance
contract data comprising insurance con-
tract status data for each of the statuses of
said insurance contract

the currently transferred risk covered by
said insurance contract,
the current insurance fee rate due in re-

spect of said insurance contract
the times of the change of the status of said
insurance contract

the amount of fees due in respect of said
insurance contract

an information receiving member for receiving
information relating to a change of risk covered
by said insurance contract
an insurance contract status assessment mem-

ber capable of reassessing the status of said
insurance contracts based on information com-

prising information received by said information
receiving member and information stored in
said data storage member
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An apparatus for monitoring a real-time insurance
contract according to Claim 1
wherein

said apparatus further comprises an insurance pa-
rameter determination member capable of deter-
mining insurance parameters for said insurance
contract based on an arithmetic formula, said status

of said insurance contract being an input parameter
of said arithmetic formula.

An apparatus for monitoring a real-time insurance
contract according to Claim 2
whereby
said insurance parameters determined by said in-
surance parameter determination member com-
prise the current fee rate.

An apparatus for monitoring a real-time insurance
according to Claim 2 whereby
said arithmetic formula has a second input param-
eter, said second input parameter being independ-
ent of the object causing the risk covered by said
insurance contract.

An apparatus for monitoring a real-time insurance
contract according to Claim 4
wherein

said second parameter is selected from the group of

time of the day
time of the year
weather conditions

An apparatus for monitoring a real-time insurance
contract according to Claim 1
whereby
a change of risk covered by said insurance contract
is triggered by the user of said object into the said
information receiving member.

An apparatus for monitoring a real-time insurance
contract according to Claim 1,
an object causing the risk covered by said insur-
ance contract
wherein

said information receiving member receives infor-
mation from an external data gathering device ca-
pable of detecting a change of the internal or envi-
ronmental condition of said object.

An apparatus for monitoring a real-time insurance
contract according to Claim 7
wherein

said change of the physical condition is selected
from the group of

change mode of usage
change of position

change of speed
change of environmental conditions

An apparatus for monitoring a real—time insurance
contract according to Claim 7
wherein

said information receiving member is capable of au-
tomatically detecting a change of the physical con-
dition of said object.

. An apparatus for monitoring a real-time insurance
contract according to Claim 1
wherein

the information used by said insurance contract sta-
tus assessment memberfurthercomprises an array
of insurance parameters comprising a fee rate. said
array being indexed by parameters comprising the
possible statuses of said insurance contract.

. An apparatus for monitoring a real-time insurance
contract according to Claim 1
wherein

said apparatus further comprises an information
transmission member capable of transmitting infor-
mation to either party of said insurance contract.
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@ Verfahran zum ldentifizieran einer menschlichen Stimme

@ Die Erfindung atellt ein zuverlfissig arbaitendas Verfahren
und eine sole-he Vorrichtung zum ldentifizieren einer
menschlichen Stimme berait. Insbesondere zum Sicharn Von
Gegenstindan gegen Diebstahl, umfassend
(3) das Aufnehmen der Stimme mit Hilfe einer Aufnahme-
einholt,
(b) das Umwandeln dar aufgenommenan akustischen Signa-
le in alektrische Signals,
(c) das Digitalisieran und Abspelcharn dar Signals in einer
Auswerteeinhelt mit Spaicher,
wobei ggf. die obigen Schritte (a) bis (c) mit weitaren
Stimmen wiaderholt warden und
(d) das Vergleichen dar digitalisierten Signals der Stimme
mit solchen, die aich bereits im Speicher dar Auswarteein-
hait befinden, und ggf. das Identifizieren der Stimma als im
wesenflichen identisch mit einar der Stimmen, die im
Speichar der Auswerteeinheit gespeichert sind.

DE19522940A1
Die folgondan Angabon slnd dun vom Anmoldor elngoralchton Untarlagon ontnommon

BUNDESDRUCKEREI 10. 96 602 001/363



Page 000623

DE
1

Beschreibung

Die vorliegende Erfindung betrifft das Gebiet der
akustischen Personenidentifikation. Das erfindungsge-
mfiBe Verfahren eignet sich beispielsweise zum Sichern
von Gegenstéinden gegen Diebstahl, wobei die Identifi-
kation einer Stimme als Schifissel fungiert. Diese Identi-
fikation muB zuverléissig arbeiten, sollte aber gleichwohl
im Rahmen eines vertretbaren Hard- und Softwareauf-
wandes liegen.

Erfindungsgemiifl wird diese Aufgabe dadurch gelost,
daB ein Verfahren zum Identifizieren einer menschli-

chen Stimme bereitgestellt wird, welches das Aufneh-
men der Stimme mit Hilfe einer Aufnahmeeinheit, das

Umwandeln der aufgenommenen akustischen Signale in
elektrische Signale sowie das Digitalisieren und Abspei-
chern der Signale in einer Auswerteeinheit mit Speicher
umfaBt. ErfindungsgemiB ist es mtiglich, daB mehrere
Stimmen und/oder mehrere Laut folgen ein und dersel-
ben Stimme mittels der genannten Schritte im Speicher
abgelegt, d. h. ”eingelernt” werden. Zum Identifizieren
einer bestimmten Stimme werden dann die wie oben

erhaltenen digitalisierten Signale dieser Stimme mit sol-
chen anderer Stimmen, die sich bereits im Speicher der
Auswerteeinheit befinden, vcrglichen. Dabei kann die
Stimme vom System als im wesentlichen identisch mit
einer der Stimmen, die bereits gespeichert sind, identifi-
ziert oder als unbekannt erkannt werden (Anspruch 1,
Anspruch 10).

Das erfindungsgemifie Verfahren liiBt sich besonders
vorteilhaft beim Sichern von Gegenstinden einsetzen,
wobei die Identifikation der Stimme als ”Schliissel fun-

giert (Anspruch 11). Dieser ”Sch1i.issel” kann beispiels-
weise das Unterbrechen oder SchlieI3en eines Strom-
kreises sein. Auch andere Arten von SchlieBfunktionen

sind denkbar (Computer-Zugangsberechtigung, Perso-
nen-Identifikation beim Online-Banking oder Einsatz in
Geldautomaten). Um einen solchen Freigabe- oder
Schlieflmechanismus zu konstruieren, wird eine Stimme
oder werden mehrere Stimmen, bevorzugt in Form ei-
ner charakteristischen Laut- bzw. Tonabfolge, in digita-
lisierter Form im Speicher abgelegt. Die digitalisierten
Charakteristika dieser Stimme oder Stimmen dienen als
”Sch1oB”. Nur solche Personen, deren Stimmen abge-
speichert sind, verfiigen fiber den zu diesem Sch1oB ge-
hérigen ”Schh'issel". Zum ”Aufschlie13en" muB diese Per-
son die genannten Laut- oder Tonfolgen, beispielsweise
ein bestimmtes Codewort, von sich geben. In einer be-
vorzugten Ausfiihrungsform der Erfindung liBt sich die-
se ”Schliel3funktion” aktivieren und deaktivieren, bei-

spielsweise indem zwei Schalter den Ablauf der einzel-
nen Verfahrensschritte so steuern, daB der eine Schalter
das Aufnehmen, Umwandeln und Speichern der Signale
ermoglicht, wahrend der andere Schalter das Verglei-
chen und ggf. Identifizieren erm<'5g1icht(Anspruch 2).

In einer bevorzugten Ausffihrungsform 1%iBt sich das
Verfahren zum Sichern Von Kraftfahrzeugen gegen
Diebstihle einsetzen (Anspruch 4, Anspruch 5). Be-
kanntlich nimmt die Zahl von Kfz-Diebstiihlen, insbe-
sondere bei teueren Modelle, drastisch zu, so daB erh6h-
te und zusitzliche SchutzmaBnahmen erforderlich sind.

Gleichzeitig setzen Versicherungen ffir eine Kostener-
stattung im Schadensfall wirksame SicherungsmaBnah-
men gegen unbefugte Benutzung voraus. Besonders
vorteilhaft ist das vorliegende Verfahren, weil es mit
einem unverlierbaren Schliissclsystem arbeitet. Siche-
rungssysteme im Stand der Technik basieren im wesent-
lichen auf mechanischen oder elektronischen Schliisseln,
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ohne die zwar eine unbefugte Benutzung oft wirkungs-
voll verhindert Wird, bei deren Verlust oder Diebstahl
das Kfz jedoch sofort entwendet werden kann.

In einer bevorzugten Ausfiihrungsform wird bei der
Verwendung des erfindungsgeméifien Verfahrens zum
Sichern von Kraftfahrzeugen deren Elektrik unterbro-
chen und erst dann wieder freigegeben. wenn sich ein
Benutzer durch Sprechen eines Codewortes, beispiels-
weise seinen Namen, oder aber auch durch ein anderes
eingespeichertes akustisches Signal zu erkennen gibt.

Ausschlaggebend ffir die Identifikation ist dabei die
Kombination vieler Merkmale der Stimme der jeweili-
gen Person, beispielsweise Stimmfarbe, Tonhéhe, usw.
die sich von anderen nicht imitieren lassen; ahnlich der

Eigenschaft Von Fingerabdriicken.
Die Verwendung des erfindungsgemiBen Verfahrens

ist auch deshalb besonders vorteilhaft, da Speicher- und
Logikbausteine stiindig billiger werden und die meist
bereits vorhandene Elektronik im Kfz, insbesondere bei
teureren Modellen, beispielsweise das Vorhandensein
eines Bordcomputers mit Speicher und Recheneinheit,
die Installierung des entsprechenden Systems kosten-
giinstig erméglicht, bei schon vorhandenen Hardware-
Konzept und Ergénzung eines vertretbaren Aufwandes
an Software.

Um den Gegenstand zu sichern, ist die Auswerte- und
Steuereinheit, mit der das Aufnehmen und Vergleichen
der Stimmen ermoglicht wird, so mit dem zu sichernden
Gegenstand verbunden, daB die Benutzung des Gegen-
standes bei Feststellen der Identitéit der Stimme mit

einer solchen, deren Signale bereits in der Auswerteein-
heit des Speichers abgelegt sind, méglich ist; bei Fest-
stellen mangelnder Identitéit aber unmoglich ist. Dies
kann beispielsweise durch einen Schalter in einem
Stromkreis des Gegenstandes erfolgen, ohne dessen
Geschlossensein der Gegenstand nicht in Benutzung
oder in Betrieb genommen werden kann. Im Falle der
Sieherung eines Kraftfahrzeugs kann es sich dabei urn
einen Schalter handeln, der beim Erkennen einer abge-
speicherten Stimme die vorher gesperrte Bordelektrik
oder -elektronik freigibt.

Das erfindungsgemfifie Verfahren wird mit Hilfe ei-
ner Auswerte- und Steuereinheit durchgefiihrt, die z. B.
aus einem ASIC bestehen kann. Diese Einheit steuert
sowohl das Einlernen als auch das Vergleichen und
Identifizieren der Stimme: in einer Aufnahmeeinheit,

beispielsweise mit Mikrofon, wird die Stimme des Be-
nutzers zuerst in elektrische Signale umgewandelt, evtl.
bandgefiltert und dann digitalisiert Das digitalisierte Si-
gnal wird an die Auswerteeinheit weitergegeben und
dort verglichen. Bevorzugt wird dabei ein Vergleichsa1-
gorithmus eingesetzt, der in der Auswerteeinheit abge-
speichert sein kann. Dieser Vergleichsalgorithmus hat
zum Ziel, die digitalisierten Daten einer sich identifizie-
renden Person mit den im System gespeicherten Daten
anderer, beispielsweise zum Benutzen des Gegenstan-
des befugter Personen zu vergleichen und so zu ent-
scheiden, ob es sich bei der sich identifizierenden Person
um eine befugte Person handelt.

Der Vergleichsalgorithrnus berechnet eine Short-Ti-
me-Fouriertransformation der eingchenden digitalisier-
ten Daten. Der dabei entstehende neue Datenvektor

(auch Merkmalsvektor genannt) wird mit Hilfe eines
Klassifikationsverfahrens mit den abgespeicherten Da-
ten Verglichen. Als Klassifikatoren konnen statistische
Klassifikationsverfahren, neuronale Netze oder syner-
getische Computer verwendet werden. Der Klassifika-
tor entscheidet, ob der Merkmalsvektor mit dem Merk-
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malsvektor einer gespeicherten Stimme so gut fiber-
einstimmt, daB er diese Person als ”im wesentlichen
identisch” mit einer Person klassifiziert, deren Stimme

gespeichert ist (Anspruch 7, Anspruch 8, Anspruch 9).
Wird das Verfahren zur Diebstahlsicherung einge-

setzt, dann wird bei dieser —- positiven — Klassifizie-
rung die Diebstahlsicherung ausgeschaltet bzw. das
”SchloB” mit der als "Schlfisse1” erkannten Stimme auf-

geschlossen. Im Falle eines Kfz wird dann beispielsweise
die Bordelektronik freigegeben oder der Stromkreis
zwischen Batterie und Ziindung geschlossen.

Wird die Stimme als ”fremd” klassifiziert, wird die
Sperre nicht aufgehoben. Optional kfinnen optische
oder akustische Warnsignale ausgegeben werden, bei-
spieisweise mit I-[ilfe der Hupe oder Lichthupe (An-
spruch 6).

Vorzugsweise wird die Spannungsversorgung des Si-
cherungssystems, fiber einen Akku gepuffert, Von der
Batterie des Kfz sichergestellt.

Ebenfalls optional kann ein Ausgang der Auswerte-
einheit an vorhandene Bordlautsprecher (Radioanlage)
abgeschlossen werden. Dies ermoglichst zusfitzlich, daB
ein Benutzer vom System durch einen akustischen Hin-
weis (z. B. den Satz ”bitte identifizieren sie sich” oder
einen Piepston) zum Versuch der Identifikation aufge-
fordert wird.

Es ist bevorzugt daB das ”Einlernen” neuer befugter
Benutzer nur bei ausgeschalteter Diebstahlsicherung
erfolgen kann. Bevorzugt sind hierffir zwei Tasten im
Fahrerraum vorgesehen, deren eine den ”Einle1'nmodus”
aktiviert. [st dieser Modus aktiviert, kann der ”neue Be-
nutzer” mehrmals hintereinander oharakteristische

Laut- oder Tonfolgen von sich geben, beispielsweise
seinen Namen oder ein frei wiihlbares Kennwort spre-
chen. Dieses Wort oder diese Laut folge wird vom Sy-
stem aufgenommen und vom Klassifikator der Auswer-
tungseinheit in einer geeigneten Form im Systemspei-
cher angelegt. Anhand genau dieses Wortes wird der
Benutzer nachher wieder identifiziert.

Bevorzugt erfolgt das Einschalten der Diebstahlsiche-
rung von Kfz bei ausgeschalteter Zfindung fiber eine
weitere Taste irn Fahrerraum. Ganz besonders bever-

zugt ist es, daB die einmal eingeschaltete Sicherung nur
durch das gesprochene Kennwort eines befugten Be-
nutzers wieder deaktiviert wird.

Ein Beispiel soil das Verstiindnis der Erfindung vertic-fen.

Fig. I zeigt das Beispiel einer Anordnung, mit der das
erfindungsgernfifie Verfahren durchgeffihrt werden
kann, wenn ein Gegenstand wie ein Kfz gegen Diebstahl
gesichert Werden soil.

Im Bordcomputer befindet sich ein Chip 1 ffir die
Datenauswertung (2. B. ein ASIC), der die Abspeiche-
rung von Stimmen befugter Benutzer in einem Speicher
2 (z. B. einem EPROM oder EEPROM) steuert. Der
Chip ist an die Stromversorgung der Batterie 6 ange-
schlossen. Die Versorgung kann fiber Akkus 3 gepuffertsein.

Ein Ausgang des Chips 1 ist mit einer Aufnahmeein-
heit 4 mit einem Mikrofon verbunden. Ein weiterer Aus-
gang ist fiber einen Schalter 5 mit dem Stromkreis ver-
bunden, der die Batterie 6 mit der Zfindung oder Bord-
elektronik 7 verbindet.

Fakultativ sind Schalter oder Taster zum Scharfstel-

ien der Diebstahlsicherung (T1) bzw. zum Starten des
Einlernmodus ffir neue Benutzer (T2) vorgesehen. Eben-
falls fakultativ ist ein Ausgang des Chips mit einem
Lautsprecher 8, beispielsweise dem Radio, verbunden,
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durch welchen eine akustische Aufforderung zur Benut-
zeridentifikation aktiviert werden kann.

Die Klassifizierung des gesprochenen Wortes ent-
scheidet, ob der fiber eine FFT gewonnene Merkma1s-
vektor der Sprache der Person, die das KfZ offnen oder
anlassen mochte, mit dem im Speicher 2 Vorgegebenen
hinreichend fibereinstimmt. Bejahendenfalls wird die
Fahrzeugtfir geoffnet oder das Anlassen erlaubt.

Mit einer Direktaniassung kann ebenfalls gearbeitet
werden, so daB Sehlfissel entbehrlich sind. Das Abscha]-

ten des Motors dagegen kann durch einen weiteren op-
tionellen Taster erfolgen, hierffir ist die Benutzung des
Wortes (dessen Merkmalsvektor) nicht zwingend, vor-
teilhaft sogar entbehrlich.

Patentansprfiche

1. Verfahren zum Identifizieren einer menschlichen

Stimme, insbesondere zum Sichern von Gegens1éin-
den gegen Diebstahl, umfassend

(a) das Aufnehmen einer Stimme mit Hilfe ei-
ner Aufnahmeeinheit (4),
(b) das Umwandeln der aufgenommcnen aku-
stischen Signale in elektrische Signale (4),
(c) das Digitalisieren und Abspeichern der Si-
gnale in einer Auswerteeinheit mit Speicher (1,
2),

wobei ggf. die Schritte (a) bis (C) mit weiteren Stim-
men wiederholt werden, und

(d) das Vergleichen digitalisierter Signale einer
Vergleichs-Stimme mit einer oder mehreren
solchen, die sich bereits im Speicher (2) der
Auswerteeinheit (1) befinden, und Identifizie-
ren der Stimme als im wesentlichen identisch

mit der oder einer der Stimmen, die im Spei-
cher (2) der Auswerteeinheit (1) gespeichertsind.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Auswerteeinheit (1) fiber einen
ersten Schalter (T2) so gesteuert wird, daB nur die
Schritte (a) his (c) ausgeffihrt werden konnen, undl
oder fiber einen zweiten Schalter (T1) so gesteuert
wird, daB nur Schritt (d) ausgeffihrt werden kann.
3. Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daB die Auswerteeinheit (1) so mit
dem zu sichernden Gegenstand verbunden ist, daB
die uneingeschrinkte Benutzung des Gegenstandes
bei Feststellen der Identitit der Vergleichs-Stimme
mit einer solchen, deren Signale bereits im Speicher
(2) abgelegt sind, moglich ist, bei Feststellen man-
gelnder Identitéit unmoglich ist.
4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daB es sich bei dem zu sichernden Gegen-
stand um ein Kraftfahrzeug handelt, daB die Ver-
bindung einen Schalter (5) umfaBt, der den zum
Starten des Kraftfahrzeugs erforderlichen Strom-
kreis unterbrechen kann und daB die uneinge-
schriinkte Benutzung das Starten und Wegfahrenist.

5. Verfahren nach Anspruch 2 und 4, dadurch ge-
1<ennzeichnet,daB sich der erste und/oder der zwei-
te Schalter (T1, T2) zur Steuerung der ausfiihrbaren
Schritte des Identifizierens im Innenraum des
Kraftfahrzeugs befinden.
6. Verfahren nach einem der Ansprfiche 3 bis 5,
dadurch gekennzeichnet, daB beim Feststellen
mangelnder Identitiit akustische oder optische
Wamsignale abgegeben werden.
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7. Verfahren nach einem der voranstehenden An-

sprfiche, cladurch gekennzeichnet, daB in Schritt (cl)
die Stimmen mit Hilfe eines Vergleichsalgorithmus
verglichen werden, der eine Short-Time-Fourier
transformation (F1-71") der eingehenden dig'1ta1isier-
ten Daten berechnet, wobei der neu entstehende
Datenvektor mit I-lilfe eines K1assifikationsverfah-

rens mit Datenvektoren der abgespeicherten Si-
gnale verglichen wird.
8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, daB fiir das Klassifikationsverfahren neu-
ronale Netze oder synergetische Computer ver-
wendet werden.

9. Verfahren nach einem der Anspriiche 3 bis 8,
dadurch gekennzeichnet, dal3 der Klassifikator ent-
scheidet, ob die verglichenen Merkmalsvektoren so
gut iibereinstimmen. daB im wesentlichen Identitfit
festgestellt wird.
10. Vorrichtung zum ldentifizieren einer mensch1i-
Chen Stimme gemiB einem der erwéihnten Verfah-
rensanspriiche, umfassend

(a) eine Aufnahmeeinheit mit Mikrofon (4),
(b) eine Auswerte- und Steuereinheit (1),
(c) einen Speicher (2) fiir digitalisierte Stimmsi-
gnale, sowie
(d) eine Verbindung zu dem zu sichernden Ge-
genstand, die die Inbetriebnahme des Gegen-
standes steuern kann (5), und/oder
(e) einen oder mehrere Akkumulatoren (3, 6)
ftir eine gepufferte Spannungsversorgung der
Vorrichtung, und/oder
(f) einen oder mehrere Lautsprecher (8), und/oder

(g) Schalter (T1, T2) zum Steuern der Bedie-
nungsfunktionen der Vorrichtung.

11. Verwendung mindestens eines gesprochenen
Wortes als Schliissel ffir das Offnen einer Autotiir
oder als Schliissel ffir das Freigeben des Motorstar-
tens oder selbiges selbst.

Hierzu 1 Seite(n) Zeichnungen
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Recording driving style of driver of motor vehicle
AB
(DE19728872)
The method records acceleration values along vehicle longitudinal and transverse axes using acceleration sensors (1.2) with
amplifier and filter (3). One acceleration value is stored in memory (6), it recorded value exceeds a certain limit. The memory size
is determined by the duration and size of the infringement by recorded value. The memory stores size and duration of
infringement. The storage size is proportional to the integral of the amount of the value over the limit and the time. in addition to
each stored value, or at certain distances, time information. particularly the signal of the real time on the clock (7), is stored,
memory (7) being non-volatile (ROM). The amount and the size of the values stored are indicated to the driver. Microcontroller
(5) connects to diodes (4b) for display and controller (4a) esp. for inputting time. The driver has a value indicated, which depends
on the sum of the values stored in the memory. Formerly stored values of the developing sum are more weakly weighted than
later stored values.
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Beschreibung

Die Erfindung betriFFL ein Verfahren und eine Vorrichtung
zum Erfassen des Falirstils eines KFZ-Fahrers.

Der indjviduelle Fahrstil eines Autofahrers ist geprfigt
durch ein typisches Beschleunigungs- bzw. Abbremsverhal-
ten in verschiedenen Verkehrssituationen. Wéihrend z. B. ein

besonnener Fahrer abrupte Geschwindigkeitséinderungen
nach Moglichkeit vorausschauend vermeidet, ist der Stil des
"Rasers" gelcennzeichnet durch héiufige Tempowechsel,
stfindige starke Beschleunigungs- und Brernsvorgéinge, ho-
hes Tempo in engen Kurven etc. Bekanntermalien stellt ein
solcher Fahrstil auch ein sehr hohes Gefzihrdungspotential
fiir den Fahrer und fiir andere Verkehrsteilnehmer dar.

Aus der Analyse des Beschleunigungsverhaltens iiberdie
Zeit lassen sich folglich Rilckschliisse fiber den Fahrstil zie-
hen. Eine Anzeige des Fahrstils konnte damit einerseits der
Selbstkontrolle des Fahrers dienen, z. B. fijr Fahranfénger.
Andererseits wéiren Angaben zu1nFahrsti1 ffir alle Branehen
interessant, in denen aus der potentiellen Geffihrdung durch
einen schlcchten Fahrstil finanzielle Folgen erwachsen, z. B.
fiir Kfz-Versicherer, Autovermieter u. a. Letztlich kann die
Ermittlung des Fahrstils auch den Fahrer selbst vor akuten
Gefahren wamen, wenn 7.. B. eine Kurve rnit ijberhohter Ge-
schwindigkeit durchfahren wird.

Es ist Aufgabe der vorliegenden Erfindung, ein Verfahren
und eine Vorriehtung zum Erfassen des Falirstils eines Fah-
rers vorzustellen, das die nachtréigliche Analyse des Fahr-
stils ermoglicht. Es soll zum einen dem Autofahrer direkt
Hinweise auf unausgeglichenen, gefzihrlichen Fahrstil gcben
und andererseits daran interessierten Kreisen, wie beispiels-
weise Versicherungen, Autovermietungen etc. die M6glich-
lceit einer nachtréiglichen Kontrolle bieten.

Erfindungsgeméifl wird ein Verfahren zum Erfassen des
Fa irstils eines KFZ—Fahrers mit den Merkrnalen des Patent-

anspruches 1 vorgeschlagen.
m Fahrzeug ist mindestens ein Beschleunigungssensor

angeordnet, der die Beschleunigungswerte in Fahrtrichtung
oder in der Queraehse des Fahrzeuges erfaflt. Besser ist die
Verwendung V011 inindestens zwei Sensoren, darnil das Ver-
hallen in der Kurve gleichzeitig mit dem Bre1ns- und Be-
schleunigungsverhalten in Fahrtrichtung erfaflt werden
kann. Die von den Sensoren gemessenen Werte werden
schaltungstechnisch aufbereitet und die Werte einer den Be-
schleunigungswerten zugeordneten Gr6Be in einem Spei—
cher gespeichert. Dabei erfolgt eine Abspeicherung aber nur
dann, wenn der erfalite Beschleunigungswert einen vorge-
gebenen Grenzwert betragsméifiig iibersteigt. Dies hat zur
Folge, claB der Speicher nicht mit denjenigen Werten gefijllt
wird, die unterhalb bestimmter Grenzen liegen, also im Re-
gelfall unprohlernmisches und ausgeglichenes Fal1rverhal-
ten charakterisieren. Gespeichert werden nur die Werte, bei
denen ein Grenzwert iiberschritten wird.

Eine solehe Datenkompression ist erforderlieh, um die
Griifie des Speichers moglichst klein zu halten. Das Verfah—
ren isl. danlil. koslengUnsl.ig durchfiihrbar. Die Grenzwerte
fiir die Beschleunigungswerte konnen in den verschiedenen
erfafiten Richtungen untersehiedlich gewéihlt wcrden. Darnit
wird es moglich, dafi beispielsweise starkes Beschleunigen
solange nicht negativ gewertet wird, als daraus keine starken
Brernsmanover oder Liberhohle Querbeschlcunigungen
durch Ausweichen oder schnelle Kurvenfahrt resultieren.

Wéihrend der Fahrt erfolgt eine stiindige Uberwachung
der Beschleunigungswerte auf Uberschreitung der festge-
legten Grenzwerte. Erfolgt eine Grenzwertiiberschreitung,
so wird die Hohe dieser Uberschreitung solange registriert,bis der Grenzwert wieder unterschritten wird.

Vorzugsweise wird zur weiteren Datenkompression fur
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jtxle Grenzwertfiberschreitung nur ein Wert gespeiehert. Der
Wert der Speichergrofle hfingt Von der I-Iohe und der Dauer
der Grenzwertiiberschreitung ab. Eine nur geringe Grenz-
wertiiberschreitung, die aber lange andauen, wtirde dann
mit dem gleichen Speicherwert abgespeichert wie eine [cur].-
zeitige, aber sehr krasse Grenzweniiberschreitung.

Vorzugsweise is! die Speiehergrofie proportional zum In-
tegral dcr Grcnzwcrtijberschreitung nach der Zeit.

Um eine spéitere zeitliche Rekonstruktion des Ereignisses
vornehrnen zu konnen, kann zusamnien mit jedem Speiclier—
wert oder in regelméilfiigen Abstéinden eine Zeitinformation,
z. B. Von einer Echtzeituhr, abgespeichert werden.

In einer bevorzugten Weiterbildung des erfindungsgemfi—
Ben Verfahrens werden die abgespeicherten Werte dem Fah-
rer angezeigt. Es konnen die gespeicherten Werte entwtxler
direkt nach Anzahl und Grolle angezeigt werden, oder zur
Vereinfachung und besseren Ubersichtlichkeit wéihrend der
Fahrt auch nur ein fiktiver, errechneter Wert, der beispiels-
weise von der Sumrne der im Speicher abgelegten Werte ab-
hingt.

In einer bevorzugten Form des erfindungsgemiillen Ver-
fahrens bestimmt sich der an gezeigte Wert aus der Summe
der S peicherwerte, wobei jeder Speicherwert mit einem
Wichtungsfaktor in die Surnme eingehl, der um so niedriger
ist, je linger der Speicherzcitpunkt des jeweiligen Wertes
vergangen ist. Auf diese Art kann eine /-Snderung des Fahr-
stils schneller vorn Anzeigewen abgelesen werden.

Ffir die Summenbildung konnen entweder alle im Spei-
cher verffigbaren Werte herangezogen werden, oder nur die
Werte, die innerhalb eines bestimrnten Zeitintervalls Vor
dem Anzeigezeitpunlct oder ab einem bestimmten Zeitpunkt
abgespeichert worden sind. Dieses Zeitintervall kann bei-
spielsweise ein Tag, eine Woche oder ein Monat sein. Da-
durch wird es méglieh, daB beispielsweise bei einem Fahrer-
wechsel sofort die vorn neuen Fahrer erzielten Werte ange-
zeigt werden. Um vergleichbare Werte zu erhalten, miissen
entsprechende Ausgleichsfaktoren in das Ergebnis einge-
hen.

Die Anzeige der gespeicherten Werte kann entweder di-
rekt, beispielsweise durch Anzeige eines Zahlenwerles, er-
folgen oder lediglich in groben Bereichen, beispielsweise
durch verschiedenfarbige Leuchtdioden, die durch ihre Far-
ben den Bereich des Mellwertes anzeigen.

Da linger zurilclcljegende Speicherwerte an Interesse ver-
lieren, wird der Speicherinhalt vorzugsweise periodisch
iiberschrieben, wobei die filtesten Werte durch die aktuellen
Speicherwerte erselzl werden.

Durch das erfindungsgeméfle Verfahren ist es moglich,
das Fahrverhalten eines Fahrers im Nachhinein zu analysie-
ren. Die Anzeige kann beispielsweise per Computer fiber
der Zeitachse ausgedruckt werden, damil die jeweils erziel-
ten Werte visuell darstellbar sind. Der Fahrer kann aber auch

bereits wéhrend der Fahn entweder durch die Anzeigewerte
oder durch das Aufleuchten verschiedenfarbiger Leuchtdi-
oden unmittelbar feststellcn, ob die Beschleunigungswerte
kritische Grenzen iiberschreiten.

Erfindungsgen1fiB wird aufierdern eine Vorrichtung zum
Erfassen des Fahrverhaltens eines Fahrers gemiili Patentan-
spruch 12 vorgeschlagen. Die erfindungsgeméiBe Vorrich—
Lung urnfafit rnindestens einen Beschleunigungssensor und
einen Darenspeicher. Im Speicher isl. llir alle einen vorgege-
benen Grenzwerl beLrdgsn1‘ciBig ilberstcigendcn Beschlcuni-
gungswerle der Wert einer dem Beschleunigungswert zuge—
ordneten Grolie abspeicherbar.

Vorzugsweise sind in der Vorrichtung zwei Beschleuni-
gungssensoren angeordnet, von denen einer die Beschleuni—
gung in Fahrtrichtung und der andere die Beschleunigung in
Querrichtung des Fahrzeuges erfaflt.
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Cvemiifi einer Weiterbildung der Erfindung verfijgt die
Vorrichtung fiber eine Zeitmefleinrichtung, so dafi neben
dem Beschleunigungsweri auch die Dauer der Grenzwert—
fibersclireilung ermiLLelL und gespeicherl werden kann. Bei
der Zeitznefleinriclitung kann es sich vorzugsweise urn eine
Echtzeituhr handeln, die aber auch zusatzlich installierl sein
kann. Darin kann der Speicherwert zur spateren zeitljchen
Rekonslruklion zusammen Ir1iL einer Echlzeitinformalion

abgespcichcrt wcrdcn.
Um die Daren, die von den Beschleunigungssensoren, der

Zeitmefleinrichtung und der Echtzeituhr geliefert werden,
verarbeiten zu kénnen, kann die Vorrichtung fiber eine Da-
[enverarbeitungseinheit verffigen, mit der die Dalen vor
und/oder nach der Speicherung bearbeitel werden kéinnen.

Als Speicher wird vorzugsweise ein sogenannter Ring-
speicher eingesetzt, der nach einer bestimmten Zeit oder so-
bald kein Speicherplatz mebr verffigbar ist, die zuerst ge-
speicherten Daten kontinuierlich mit den rieu aLxfgenomme-
ncn Datcn fibcrschrcibl.

Die Vorrichtung kann mi: einer PC-Schnittstelle ausgerfi—
Stet sein, die die Ausgabe der gespeiclierten Daten zur wei-
[eren Bearbeitung erlaubt.

Die Vorrichtung kann auch fiber eine Anzeigevorrichtung
vcrffigen, die die gespcicherten Werle oder daraus abgelci-
[etc Werte anzeigen kann. Eine solche Anzeigevorrichtung
kann beispielsweise aus einer Skala bestelien, die einen Zah-
lenwert anzeigt, oder auch aus Leuchtdioden, die durch ver-
schiedene Farben oder durch die Anzahl der beleuchteten

Diodcn bestimmtc Bcreiche anzeigt. Dem Fahrer kann da-
mit sein Fahrstil angezeigt werden. Die Anzeige kann auch
so ausgestaltet werden, dal3 ein fiber einen bestirnmten ZeiL-
raum gemittelter Wert angezeigt wird, gleichzeitig aber
Spitzenwerte, wie sie beispielsweise in sehr schnell durch—
fahrenen Kurven auftreten, sofort sichlbar gemaeht werden,
beispielsweise durch cine separate lcuchtdiode.

An einem Wahlschaller kann der Zeitraum, der den ange-
zeigten Werten zugrunde liegt, eingestellt oder der Anfang
des Melizeitrallmes bestimmt werden.

Die Erfindung wird im folgenden anhand der beigeffigten
Abbildung naher erléiuterl:

Fig. 1 zeigl eine schemalische Darstellung einer erliri-
dungsgcmiilsen Vorrichtung.

Die Vorrichlung besteht aus zwei Beschleunigungssenso—
ren 1, 2 mit einem Mefibereich von je i 1 g. Ein Beschleurii-
gungssensor erfaBt die Beschleunigungswerte in Fahr’Lrich-
lung, der andere in Richtung der Fahrzeugquerachse. Ubcr
eine Signalverstarkung und analoge Filterung 3 gelangen Si-
gnale in einen Microcontroller 5, der the Registrierungen
und Auswertungen der eingehenden Signale sowie die
Steuerung der Mefiwenerfassung durchffihrt.

Die Berechnung werden in einem llfichtigen Speieherbe-
reich des Microcontrollers 5 vorgenommen. Zur permanen-
ten Datenspeicherung ist ein ausreichend groJ3er niclit flficl —
tiger Speicher 6 angeschlosseri, z. B. ein Flash-Eprom oder
ein Zero-Power-RAM.

An den Mikroconlroller 5 ist auflerdem eine Echlzeiluhr 7

angeschlossen, die Zeitsignale lieferl, die zusammen mil
den von den Beschleunigungssensoren 1, 2 geliefenen Si-
gnalen verarbeitet und gespeichcrt werden kénnen.

Die Speicherung einer Grenzwertfiberschreitung zusam-
men mil. einer Zcitmarke, die von der am Microcontroller 5
angeschlosscncn Echlzeiluhr 7 gewonnen wird, beniiligl
4 Byte. Bei einer Verwendung eines 128 lcByte groBen niclit
flfichtigen Speichers 6 kfinnen ca. 32.000 Grenzwer1fiber-
schreitungen gespeichert werden. Legt man bei einem ex-
Lrem schlechten Fahrstil durchschnittlich zwei Grenzwert—

fiberschreiturigen pro MinuLe zugrunde und geht von einer
mittleren taglichen Fahrzeit von vier Stunden aus, so erlaubt

4

das Geréil die Speicherung fiber einen ZeiLraum von mehr als
zwei Monaten; danach werden die filtesten Datcn fiber-
schrieben. Bei einem durehsehnilllichen Fahrslil isi. die Auf-

zeiclinungsdauer entsprechend linger.
An den Milcrocontroller 5 sind darfiber hinaus Bedien- 4a

und Anzeigeelemente 4b angeschlossen, die dem Fahrer die
ermittelten und gespeicherten Werle oder daraus abgeleitete
Werte anzeigen. Die Anzeigeclemente 4b bestehen aus einer
grfinen, einer gelben und einer roten Leuchtdiode entspre-
chend normalem, bedenklichem und schlechtem Fahrstil.

Am Bedienelement 4a kann der Fahrer den Zeitraurn
wéihlen, ffir den der Fahrstil ermittelt werden soll. Es kann
beispielsweise der letzte Tag, die letzte Woche oder der
lelzle Monal eingestellt werden. An einer Rfickstelltaste
kann der Fahrer aul3erdem den Anfangszeitpunkt bestirri-
men, ab dem der Fahrstil bewertet werden soll, z. B. nach ei-
nem Fahrerwechsel.

Das Geriit wird beispielsweise mittels eines Gummisau-
gers am unteren Rand der Frontscheibe genau in der Mine]-
achse des Falirzeuges angebraclit. Damit ist die korrekte
Ausrichlung in der Fahrebene gewiilirleistel. Eine waage-
rechte Einslellung erfolgt fiber ein arretierbares Drehgelenk.

Die Stromversorgung erfolgt fiber einen AnschluJ3 am Zi-
garellenanzfinder. Damii. isl. das Gerfil sehr einfach ein— und
auszubauen.

Weiterhin ist ein Ansehlulfi 8 zum Auslesen der Daten

fiber einen PC vorgesehen.

Patentansprfiche

1. Verfahren zum Erfassen des Fahrslils eines KFZ-

Fahrers, wobei die Beschleunigungswerte entlang der
Fahrzeugléingsachse und/oder entlang der Fal1rzeug—
querachse durch Beschleunigungssensoren erfafil und
die Werie einer den Beschleunigungswerwn zugeord-
neten Gr6Be in einem Speicher (6) gespeichert werden,
dadurch gekennzeichnet, daB nur dann eine Speiche—
rung erfolgl, wenn der erfaflte Beschleuriigungswert ei-
nen vorgegebenen Grenzwert beLragsmal3ig fibersteigt.
2. Verfahren nach Anspruch 1, dadurch gekennzeich—
nel, daB ffirjede Grenzwerlfibersehreilung nur ein Werl
gespeichert wird.
3. Verfahren nach Anspruch 1 oder 2, dadurch gel(enn—
zeichnet, daB die Spfiichergréfzle von der Dauer und der
Cvr6Be der Grenzwertfiberschreitung des erfafllen Be-
schleunigungswcrtcs bcstimmt wird.
4. Verfahren nach Anspruch 2 oder 3, dadurch gel<enn—
Zeichnet, daB die Speichergrfilie proportional zum Inte-
gral der Grenzwertfiberschreitung nach der Zeit ist.
5. Verfahren nach einem der Ansprfiche 1 bis 4, da-
durch gekennzeichnet, daB zusatzlich zu jedem Spei-
cherwert oder in bestimmten Absianden eine Zeitinfor-

mation, insbesondere das Signal einer Echtzcituhr (7),
gespeichert wird.
6. Verfahren nach einem der Ansprfiche 1 bis 5, da-
durch gekennzeichnel, daffy die Anzahl und/oder die
Gr6l3e der im Speicher (6) gespeicherten Werte dem
Falirer angezeigt werden.
7. Verfahren nach einem der Ansprfiche l bis 6, da-
durch gekennzeichnet, daB dem Fahrer ein Wert ange-
zeigl wird, der von der Summe der im Speicher gespei-
eherlen Werie abhangl.
8. Verfahren nach Anspruch 7, dadurch geker1nzeich—
net, dais frfiher abgespeicherte Werte bei der Summen-
bildung schwficher gewichtet werden als spéter abge-
speicherte Werte.
9. Verfahren nach einem der Ansprfiche 6 bis 8, da-
durch gekennzeichnet, daB die Anzeige mittels Leucht-
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dioden (4b) crfolgt.
10. Verfahren nach einem der Ansprfiche 6 bis 9, da-
(lurch gekennzeichnet, daB der angczeigte Wart. aus den
Speicherdaten eines vorgegebenen Zeitintervalls vor
dem Anzeigezeitpunkt, insbesondere des letzten Tages,
der ielzlen Woche oder des letzten Monats, Oder den
seit einem vorgegebenen Zeitpunkt gespeicherten Wer-
Len, gebi1de1.wird.
11. Verfahren nach einem der Ansprfiche 1 bis 10, da-
durch gekenrizeiclmet, daJ3 die gespeicherten Werte
kontinuierlich mit den ncu zu speichemden Werten
fiberschrieben werden.

12. Vorrichtung zum Erfassen des Fahrstils eines
KFZ-Fahrers, bestehend aus mindcstcns einem in
Fahrtrichtung oder in Querrichtung des Fahrzeuges an-
geordneten Beschleunigungssensor (1, 2) und einem
Datenspeicher (6), dadurch gekennzeichnet, dafl ffir
a11e einen vorgegebenen Grenzwert beLragsméiBig fiber-
slcigenden Beschicunigungswerle der WerL ciner dem
Beschleunigungswert zugeordneten Grime im Daten-
speicher (6) abspeicherbar ist.
13. Vorrichtung nach Anspruch 12, dadurch gekenn-
zeichnet, daB zwei Beschleunigungsserisoren (1, 2)
vorgcschcn sind, Von dcncn cincr die Beschleunigung
in Fahrtrichtung und der andere in Querrichtung des
Fahrzeuges erfalit.
14. Vorrichtung nach Anspruch 12 oder 13, dadurch
gekennzeichnet, daB sie fiber eine Zeitmefieinrichtung
(7) verffigt und die Dauer einer GIenzwertfiberschrei-
tung mit dcr Speichcrgréfic abspeicherba: ist.
15. Vorrichtung nach einem der Ansprfiche 12 bis 14,
dadurch gekennzeichnet, dafi sie fiber eine Echtzeituhr
(7) verffigt und das Von der Echtzeitul1r(7) abgegebenc
Zeitsignal mit der Speichergréfle abspeicherbar ist.
16. Vorrichlung nach einem der Ansprficha 12 bis 15, '
dadurch gekennzeichnet, daB sic fiber cine Datenvera.r-
beitungseinheit (5) verffigt, mit der die Signa1e des
oder der Beschleunigungssensoren (1, 2) und/oder der
Zeitmefieinrichlung (7) und/Oder der Echlzeituhr vor
undloder nach der Speicherung bcarbcitel wcrdcn kGn-men.

17. Vorrichtung nach einem der Ansprfiche 12 bis 16,
dadurch gckennzciclmet, dali der Speicher (6) cin [con-
tinuicrlich fiberschreibbarer Ringspeicher ist.
18. Vorrichtung nach einem der Ansprfiche 12 bis 17,
dadurcli gckennzeiclmet, daB die gcspeichcrten Daten
fiber cine PC-Schnittstelle (8) ausiesbar sind.
19. Vorrichtung nach einem der Ansprfiche 12 bis 18,
dadurch gekennzeichnet, daB die im Speicher (6) ge-
speicherten Datcn Oder claraus abgeleitete Werte an-
zeigbar sind.
20. Vorrichtung nach Anspruch 19, dadurch gel(enn—
zeichnet, dafl die Anzeige mitteis einer Skala odcr
mehrerer Leuchtdioden (4b) erfoigt.
21. Vorrichtung nach einem der Ansprfiche 12 bis 20,
dadurch gckcnnzeichnet, daB die Vorrichtung fiber ci-
nen Wéihlschaltcr (4a) vcrffigt, an dcm das MeBinter—
va11 und/oder cler Beginn des Mefizeitraumes wéihlbar1st.

Hierzu 1 Scite(n) Zeichnungen
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PURPOSE: To diagnose a vehicle at site moved at a remote location by constituting the diagnostic device with a means
monitoring an on-vehicle computer to fetch diagnostic information and a radio transmitter sending the fetched diagnostic
information to a diagnostic analyzer fixed at the outside of a vehicle by radio communication.
CONSTITUTION: A diagnostic device of an on—vehicle computer 2 consists of a connection means and a diagnostic analyzer,
and the connection means includes a measuring instrument 4 carried easily in a car body 1 being a car body to be diagnosed
with the operator 3, and having a connector 4A connecting to a socket 2A of the on-vehicle computer 2 to fetch the diagnostic
information. A diagnostic analyzer 11 receives the diagnostic information sent from the car body 1 and sends it to an analysis
computer 12. Since the diagnostic analyzer 11 is arranged fixedly to the center 21, the shape and the size are optional. Thus, an
input operation keyboard 15, a display section 16, a memory section 17 and a recording output section 18 operated by the
operator 9 are optional.
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Abstract of WO 3403359 (A1)
The accident data recorder is intended to short term recording and storage of data and events relating
to a motor vehicle accident and comprises for example detectors of the number of revolutions of the
wheels to determine the length of the travel and the vehicle speed. In addition to those detectors (25),
acceleration sensors (28) are provided which are capacitively operated and of which the output signals
are continuously recorded in a non-volatile store (22) together with the output signals of the wheel
revolution number detectors as well as other data relating to the operation of the vehicle. To this effect,
there is provided an addressing logic which operates according to a closed count loop by returning to
the initial address when the final address is reached and which stores data on previously stored data.
Such cyclic recording is interrupted upon the arrival of a triggering signal determined by an accident and
causing the freezing of the last stored data including data recorded during a predetermined time interval
after the signal.
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(57) Abstract

The accident data recorder is intended to short term recording

and storage of data and events relating to a motor vehicle accident and
comprises for example detectors of the number of revolutions of the
wheels to determine the length of the travel and the vehicle speed. In
addition to those detectors (25), acceleration sensors (26) are provided
which are capacitively operated and of which the output signals are
continuously recorded i'n’a non-volatile store (22) together with the output
signals ofthe wheel revolution number detectors as well as other data rela-
ting to the operation of the vehicle. To this effect, there is provided an ad-
dressing logic which operates according to a closed count loop by returning
to the initial address when the final address is reached and which stores data
on previously stored data. Such cyclic recording is interrupted upon the ar- — _ H —
rival ofa triggering signal determined by an accident and causing the freezing ofthe last stored data including data recorded during’
a predetermined time interval after the signal.

(57) Zusammenfassung

Unfalldatenschreiber zur kurzzeitigen Aufnahme und Speicherung von unfallbezogenen Daten und Ereignissen bei
Kraftfahrzeugen, mit beispielsweise Radumdrehungen abtastenden Gebern zur Ermittlung Von zurfickgelegter Fahrstrecke
und Fahrzeuggeschwindigkeit. Ergiinzend zu diesen Radsensoren (25) sind Beschleunigungssensoren (26) vorgesehen, die
auf kapazitiver Grundlage arbeiten und deren Ausgangssignale zusammen mit den Ausgangssignalen der Radsensoren so-
wie weiteren Statusdaten bezfiglich des Betriebs des Fahrzeugs kontinuierlich auf Speicherpléitze eines Festspeichers (22)
eingeschrieben werden. Hierzu ist eine Adressierlogik (23) vorgesehen, die in einer geschlossenen Zéihlschleife arbeitet und
nach Erreichen einer Endadresse auf die Anfangsadresse zuriickspringt und die ursprtinglich gespeicherten Daten wieder
iiberschreibt. Unterbrochen wird diese zyklische Datenspeicherung dutch den Eintritt eines einen Unfall definierenden
Triggerereignisses, was ein Einfrieren der zuletzt geschriebenen Daten einschliesslich Daten einer vorgegebenen Nachlauf-
zeit bedeutet.
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U nfalldatenschre ibe 2‘

Stand der Technik

Die Erfindung geht aus Von einem Unfalldatenschreiber nach der

Gattung des Hauptanspruchs. Unfalldatenschréiber, die bei Einbau

in einem Kraftfahrzeug iiberwiegend darauf gerichtet sind, fiir die

Beurteilung des Unfalls relevante Daten oder Lrnsténde, die in

einem be grenzten Zeitraum vor dem Unfall aufgetreten oder em-

getreten sind, aufzuzeichnen und fiber den Unfalizeitpunkt hinaus
zu konservieren, sind in vielféltiger Form bekannt; im wesentlichen.

als auf mechanischer Grundlage ax-beitende Kurzwegschreiber.

So verfiigen Kurzwe gschreiber (Fabrikat Kienzle) oder Farbscheiben-

Tachographen (Firma Hasler AG) jeweils fiber einen Antrieb durch

eine biegsarne Welle vom Getriebe her zuf Re gistrierung der Um-

drehung der Antriebsréder bei graphisch/mechanischer Aufzeich-

nung. Aufgezeichnet werden kann lediglich die Geschwindigkeit vor

dem Unfall ohne jede zusiitzliche Daten, wobei sich als besonderes

Problem bei solchen me chanischen Kurzwe gschreibe rn, beispiels-
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weise rnit Aufzeichnung des zuriickgelegten Weges oder der Ge-

schwindigkeit durch Einkratzen einer Kurve in eine mit einer Farb-

schicht versehenen Scheibe, der Umstand herausgestellt hat, da{3

bei blockierten Réidern keinerlei Daten fnehr zu gewinnen sind, also

im Grunde dann, Wenn eine be sonders sorgfiiltige Datenaufzeichnung

notwendig ist.

Ferner sind sogenannte Tachographen mit elektrornechanischer

Datenspeicherung bekannt, die Kunststoffolien in Kreisform be-

nutzen und eine Vielzahl von Daten durch jeweils fibereinander an-

geordne te ScheibTenTaufzeichnen kénnen. Auéh hier stehen bei blockier-

ten Réldern keine aufzuzeichnenden Werte rnehr zur Verfiigung.

Als bekannt kénnte sich auch die Speicherung der Daten bei einern

Kurzzeitschreiber auf elektromagnetischer oder rein elektrischer

Gruudlage erweisen, indem man rnittels eines vorzugsweise mehr-

spur-igen Endlos-Magnetbandes entweder mit wegabhzingigem Afitrieb

oder mit kontinuierlichem Bandantrieb konstante Impulse oder dreh-

zalalabhéingige Signale speichert, oder elektronisch die Impulse

eines Von einem Rad angetriebenen Gebers mit einem Zéihler aus-

we rtet und die Impulszeiten speichert.

Problematisch ist dabei jedenfalls bei alien Kurzzeitschreibern,

die irgendwie eine mechanische Bewe gung durchfiihren miissen,

der Lmstand, daIS ein stérungsfreier Bet:-ieb fiber eine angestrebte

Mindestbetriebsdauer nicht sichergestellt we-rden kann, andererseits
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Kurzzeit-Unfalldatenschreiber aber ihrer Natur nach so

ausgelegt sein mfissen, daB sie durchlaufend eine Viel-

zahl Von Daten aufnehmen und, weil nach vorgegebenen

Zeitraumen ohne Auftretan eines Unfalls dann fiberf1fis—

sig, praktisch fiberschreiten mfissen. Ein Unfalldaten-

schreiber muB also standig arbeiten und andererseits

so ausgelegt sein, daB ab einem bestimmten Zeitpunkt,

der unméglich vorauszusagen ist und bei manchen Fahr-

zeugen niemals auftreten wird, Ereignisdaten eines vor-

hergehenden Zeitraums zur Auswertung mit besonderer

Prézision zur Verffigung gestellt werden mfissen.

Es ist schliefilich eine Einrichtung zur Registrierung

Von Betriebsdaten eines Fahrzeugs bekannt (DE—PS

23 22 299), die als Unfalldatenschreiber die Betriebs—

daten des Fahrzeugs letztlich digital mindestens einer

Zwischenspeicherung unterwirft. Diese bekannte Einrich—

tung ist so aufgebaut, daB sie fiber einen nicht genauer

bezeichneten Beschleunigungsmesser fur die Brfassung

von Langsbeschleunigungen und einen Beschleunigungs—

messer ffir die Erfassung von Querbéschleunigungen auf-

weist, ferner laBt sich mittels eines induktiven Ffihlers

die Radumdrehung erfassen und nach Verstarkung in ein

digitales Signal umwandeln. Den Beschleunigungsmessern

sind Verstérker ffir hohe und niedrige Verstarkung nach—'

geschaltet, so daB sich insgesamt vier analoge Be-

schleunigungsmefiwerte ergeben, die fiber einen Analognulfi-

gnexerund einer zwischengeschalteten Sample—and-

Hold—Scha1tung einem einzigen Analog/Digitalumsetzer

zugeffihrt werden und Von diesem unter der Steuerung

eines entsprechend gemultiplexten Steuersignalgebers

zwei Schieberegistern ffir Beschleunigungen derart zu-

geffihrt werden, daB in einem ersten Schieberegister

die Daten ffir geringe Beschleunigung und in einem zwei-
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ten die Daten ffir hohe Beschleunigung enthalten sind.

Bin drittes Schieberegister nimmt die Impulse der Fahr-

zeuggeschwindigkeit auf. Durch die im Takt des Steuer-

signalgebers durchlaufende neue Datenzuffihrung zu den

Schieberegistern gehen die jeweils altesten Daten auto-

matisch verloren. Die bekannte Einrichtung geht daher

davon aus, daB bei einer hinreichend grofien Anzahl von

Schieberegisterstufen nach einem Aufprallsignal und

Ausbleiben der Taktimpulse noch hinreichend viele di-

gitale Daten vor dem Erscheinen des Aufprallsignals

in den Registern enthalten sind; dies bedingt fiir ungiinstige Un-
fallsituationen (hohe Geschwindigkeiten) allerdings einen auI3er-
ordentlich hohen Speicherumfang.

Das Aufprallsignal wird im fibrigen durch Vergleich der

jeweils einer geringeren Verstarkung unterworfenen

L§ngs- und Querbeschleunigungssignale an einem Be-

schleunigungsdetektor ermittelt.

In Weiterbildung kann bei der bekannten Einrichtung

dann zur unverlierbaren Speicherung der in den Schie—

beregistern enthaltenden Daten diesen fiber Schalter

ein Festspeicher nachgeschaltet sein, der aufgrund

eines vom Beschleunigungsdetektor festgestellten

Aufprallsignals dann zunachst den Inhalt eines ersten

Schieberegisters durch SchlieBen des verbindenden

Schalters fibernimmt, und zwar fiber eine bestimmte Zeit

nach dem Aufprall hinaus, so daB auch Nachunfalldaten

noch gespeichert werden kénnen. Problematisch ist bei

dieser bekannten Einrichtung dann jedoch in diesem Zu-

sammenhang, daB Nachunfalldaten, die den anderen vor-

handenen Schieberegistern zugeffihrt werden, auf keinen

Fall mehr in den Festspeicher fibernommen werden k6n-

nen, weil der Steuersignalgeber das Einspeichern wei-

terer Daten in die Register, die nicht mit den Fest-

speichern verbunden sind, verhindern. Das Unfal1ge-
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schehen spielt sich aber in der Realzeit ab und muB

aufgezeichnet werden, wenn die Daten eingehen. Daher

gehen alle Nachunfalldaten, die nicht dem ersten Schie—

beregister zugeffihrt werden, verloren.

Problematisch ist bei der bekannten Einrichtung ferner

noch, daB keine Angabe fiber den speziellen Aufbau der

Beschleunigungssensoren gemacht wird, so daB davon aus-

gegangen werden mnB, daB diese,auch wegen der notwen-

digen Analog/Digitalumsetzung, nicht hinreichend fein—

ffihlig arbeiten, was auch durch die bei dieser Ein-

richtung ffir notwendig erachtete zuordnung Von jeweils

zwei Analogverstarkern mit unterschiedlichem Verstar-

kungsgrad ffir jeden Beschleunigungsmesser unterstri-

Chen wird.

Durch die Stfickelung der Daten durch den Eingangs-Analog-

multiplexer ergibt sich ein Zeitversatz, aufierdem kann,

auch wenn eine Integration erfolgen sollte, nur fiber

jeweils 1/4 der verffigbaren Taktzeit integriert werden,
so daB schogfiher Datenumsetzung,.vier Dateneingénge

wie angegeben dem Analogmultiplexer zugedrdnet voraus-

gesetzt, 3/4 der Daten verloren gehen.

Obwohl nicht im einzelnen angegeben, kann die Erfassung

eines Triggerereignisses (Aufprallsignal) durch den Be-

schleuniéungsdetektor nur als Uberschreiten Von fest

Vorgegebenen Werten ffir die Langs— Oder die Querbe-

schleunigung definiert werden. Dies ffihrt dazu, dafl

wegen der unterlassenen, differenzierten Wertung der

Beschleunigungsdaten, beispielsweise eine Berechnung

resultierender Werte aus Langs— und Querbeschleunigung,

die haufigsten Unfalle praktisch nicht zur Auslésung

ffihren, beispielsweise dann, wenn unter Nichtbeachtung
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der Vorfahrt Aufprallunfalle nur minimale Querbeschleu-

nigungen, keine Léngsbeschleunigung, jedoch signifikan—

te Winkelbeschleunigungen bewirken, insbesondere wenn

der Reibungsbeiwert Rad/Strafle herabgesetzt ist. Da aber

eine Unterbrechung des Taktsignals nur bei Auftreten

eines Aufprallsignals erfolgt, dfirften in einer Viel-

zahlVnn1Fallen, insbesondere bei Personenunféllen,

die signifikanten Daten verloren gehen. Weitere Nach-

teile der bekannten Einrichtung sind beispielsweise

folgende. Durch die ledigliche Aufzeichnung von Langs-

beschleunigung und Querbeschleunigung kénnen Bewegungen

eines Fahrzeugs in einer Ebene nicht festgelegt werden.

Bei einem Schleudervorgang dreht sich ein Fahrzeug um

seine Hochachse, und aus der Léngsbeschleunigung wird

eine Querbeschleunigung. Nur wenn man die Winke1be—

schleunigung um die Hochachse in eine Berechnung einbe-

zieht, laflt sich durch eine rechnerische Rekonstruk-

tion ein falsches Ergebnis der ermittelten Ortskurve

vermeiden.

Da ffir die Auswertung Momentanwerte im Abstand der ge-

wéhlten Taktrate lediglich zur Verffigung stehen, k6n-

nen diese bei groflen differentielleh-Enderungen der Be-

schleunigungén (Bremsvorgang-Aufprall) nichts fiber die

zur Berechnfing erforderliche mittlere Beschleunigung

aussagen. Es muB vielmehr aavon ausgegangen werden,

daB die gespeicherten Werte mit den wirklichen in le-

diglich zuf§lliga:Weise verknfipft sind.'

Problematisch ist ferner, daB zeitkritische Uberlegun-

gen, etwa eine Korrelierung mit der Absolutzeit nicht

vorgenommen werden, daher sind beispielsweise im Falle

einer Fahrerflucht zeitliche Zusammenhange nicht nach-

zuweisen. Ferner sind Speicherung Von Stfirungen im Sy-
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stem nicht vorgesehen, Manipulationen an der Stromver-

sorgung, Ausfall Von Sensoren oder Signalleitungen ken-

nen nicht erfafit werden; ein sicherer Schutz gegen Sa-

botage ist nicht mfiglich. Das gleiche trifft auf kam-

plexe Funktionen wie beispielsweise Eigentest, Selbst—

eichung u. dgl. zu.

Dabei beruht die vorlieqende Erfindung auf der Erkennt-

nis, daB die zeitliche Auflésung eines komplexen Auf—
fahrunfalls zur differenzierten Schuldzuweisung unet-

lafllich ist, und zwar einschliefilich sich ergebender

BeschleunigungswirkungenZflféflf Forderung, die mit einer
wegabhangigen Auf2eichnung;n1cht gelast werden kann, weil

in diesem Fall die Aufzeichnungspausen, die beispiels-

weise dadurch entstehen kénnen, dafi die Rider blockie-

ren, bedeutsamer als die Aufzeichnungen selbst sind.

Von wesentlicher Bedeutung ist ferner, daB eine Real-

zeit-Aufzeichnung erfolgen muB, die sowohl eine direkte

Verffigbarkeit der aufgezeichneten Daten untereinander

und in ihrem Zeitbezug sicherstellt als auch bei meh-

reren Aufzeichnungen das einzig verbleibende schlfissige

Indiz ffir eine eventuelle Tatbeteiligung bildet.

Vorteile der Erfindung

Der erfindungsgemafle Unfalldatenschreiber mit den kenn-

zeichnenden Merkmalen des Hauptanspruchs hat demgegen—

fiber den Vorteil,
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dafi der gesamte Bewe gungsablauf des Fahrzeugs fiir einen hinrei—

chend langen Zeitraum Vor Eintritt des Unfallereignisses prazise

aufgezeichnet wird und im Moment des Unfalls unlfischbar gespeichert

bleibt. Dabei wird nicht nur auf die durch die Me ssung von Radum-

drehungen be stimmbare. Fahrzeuggeschwindigkeit abgestellt, sondern

es vuerden hochprizise Beschleunigungsangaben ermittelt und ge-

speichert sowie gleichzeitig als Berechnungsgrundlage fiir die Er-

mittlung eine s U nfallzeitpunkte s aus gewerte t.

Séimtliche gespeicherfen Informationen und Daten sind auf eine Zeit-

basis bezogen, die alseine Von Stratsen und Fahrbetrieb unabhéingige

Ffihrungsgréfle eingesetzt ist. Dabei liefert die Zeitbasis sowohl

einen Zéihltakt fiir einen Zeitzahler als auch die Taktfrequenz des

Gesamtsystems ffir die Datenerfassung und Speicherung.

Der erfindungs geméiffie Unfalldatenschreiber ist so ausgelegt, dais

das gesamte Geschehen beginnend mit einem hinreichend grofien Ab-

a stand vor einem jeweiligen Unfallzeitpunkt bis zu einem hinreichen-

den Zeitpunkt nach einem Unfall in alien seinen Einzelheiten hoch-

genau und in so enger Quantisierung aufgezeichnet wird, dafl sich

eine liickenlose Darstellung sémtlicher Ereignisse vor und nach dem

Unfall vornehmen und entsprechend auswe rten léfst.

Selbstverstandlich ist die Entscheidung, ob normalerweise irn steti-

gen Umlauf standig wieder iiberschriebene Daten konserviert werden

sollen, Von irgendwelchen Entscheidungen des Fahrers selbst un-

abhangig; der Unfalldatenschreiber stellt aufgrund der ihm von
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externen Sensoren zugefiihrten Bedingungen die Méjglichkeit, da{3

ein Unfall aufgetreten ist, fest und friert die zu diesem Unfall ge-

hérenden Daten ein; gleichzeitig wird, nach Ablaufen einer ergénzen—

den Nachlaufzeit eine neue Sekundéirschleife fur die Speicherp1atz-

belegung in einem Festspeicher definiert und so eine Ber‘eitschafts~

zeit zur Verfugung gestellt, um die kritische Zeit nach Auffahrun-

fillen mit zu iiberwachen.

Vorteilhaft ist ferner, dais eine bestimmte Abfolge von sogenarmten

Statusbedingungen A in engen zeitlichen Abstfinden, beispielsweise

jeweils alle 100 ms iiberwacht und gespeichert werden, wéhrend bei

éiufieren Statusbedingungen B zur Einsparung Von Speicher-pléitzen in

griifseren zeitlichen Abstéinden, beispielsweise 3.116 500 ms eine Re~

gist:-ierung ihres Betriebszustandes erfolgt.

Durch die in den Unteranspriichen aufgefulihz-ten Mafsnahmen sind

vorteilhafte Weiterbildungen und Verbesserungen des irn Hauptan-

spruch angege benen Unfalldatenschreibers méjglich.

Zeichnung

Ein Ausfiihrungsbeispiel der Erfindung is’: in der Zeichnung dar'ge-

stellt und wird in der nachfolgenden Beschreibung néiher erléuter't.

Dabei zeigen:

Fig. 1 ein Blockschaltbild der wesentlichsten Bestandteile des er-

findungsgeméfien Unfalldatenschreibers mit den den Datenflufs
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charakterisierenden jeweiligen Zuordnungen der einzelnen Bau-

elemente zueinander und

die Fig. 2 bis 5

in schematisierter Darstellung ein Ausfiihrungsbeispiel des

bei vorliegender Erfindung verwendeten Beschleunigungs-
SGDSOPS.

\

Be s chreibung< der Aus fiihrungs beispiele

Es ist eine zentrale Steuerlogikschaltung 21 vorgesehen, die ent-

sprechend cler Darstellung der Fig. 1 die erforderlichen, aufzu-

zeichnenden 'Daten zugefiihrt erh‘a'.lt und die Speicherung der Daten

in einem Festspeicher 22 veranlamz, Wozu sie sich einer Adressier-

logik 23 bedient, die auch als Ringadressierer, Ringspeicher oder

zyklisch umlaufender Adressenzéihler be zeichnet werden kann, der

mit der von ihm jeweils in verge gebenen Zeitabstéinden erstellten

neuen Adresse immer einen anderen Speicherplatz oder eine andere

Speicherstelle im Festspeicher 22 anspricht und dieser séimtliche

Von einer Interface- oder Schnittstellenschaltung 24 gelieferten Daten

zur Speiche rung zufiihrt.

Die irh folgenden lediglich noch als Ringadressierer bezeichnete

Adressierlogik léiuft dabei in einer geschlossenen Schleife um und

adressiert nach einer vorgege benen Schleifendauer oder Aufzeich-

nungszeit, die variabel ist, jeweils zu Beginn des Umlaufs adressierte

und Tzur Speicherung der Daten freige gebene Speicherzellen des Fest-

speichers 22 erneut, wodurch dann die frfiheren Daten iiberschrieben
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we:-den. Die Daten werden iiber die Schnittstellenschaltungen 24

insgesamt geliefert Von einem Tachogenerator oder Wegsensor,

der vorzugsweise eine vorgegebene Anzahl Von Impulsen pro Rad-

umdrehung, falls gewfinscht, fiir jedes Rad separat liefert und so

unter Bezugnahme auf ent-sprechende Zeitbasisangaben eine Bestim-

mung des jeweils zuriickgelegten Weges und der entspr-echejnden Ge-

schwindigkeit erméglicht. Dieser externe Sensor ist in Fig. 1 mit 25

bezeichnet; init 26 ist ein Beschleunigungssensor dargestellt, der so

ausgelegt ist, dafs eine zur Messung der Radumdrehung vollstéindig

unabhéingige Grijfse eingefiihrt wird, die in allen kritischen Féillen

veffugbar ist und in der Lage ist, beliebige, auf das Fahrzeug ein-

wirkende Beschleunigungen zu erfassen. Bel diesem b~Sensor handelt

es sich um ein kapazitives System, bei dem Kondensatorfléichen als

Biegebalken ausgefiihrt und so montiert sind, dal3 die TréLgheits-

kréifte in der-A jeweils selektierten Achse direkt senkrecht zu beiden

Achsen einwirken. Auf Aufbau und Wirkungsweise des Beschleuni-

gungssensors 26 wird im folgenden noch eingegangen.

Zusétzlich zu den Weg-Geschwindigkeitsdafen und den Beschleuni-

gungsdateln gelangen eine Vielzahl VOI1 im Grunde beliebigen, fur die

Auswertung eines Unfalls insoweit aber relevante Daten zur Bea;-bei:

tung und Speicherung, fiir die stellvertretend filr alle sonst noch mag-

lichen Informationen in der Darstellung der Fig. 1 sogenannte Status-

beding'ungen.A und Statusbedingungen B deflniert sind; wie in Fig. 1

angege ben, handelt es sich bei den Status-A-Daten beispielsweise

um Bremslicht, Blinker links, Blinker rechts, Fernlicht, Hupe, An-

gaben fiber A1_3S (Antiblockiersystem)-Wirkungen. Die Status-A-Daten
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stehen stellvertretend fiir alle fiir das Fahrgeschehen relevanten

Funktionen des Fahrzeugs, die in digitaler Form vorlie gen oder in

eine solche Form umgewan_delt sind und die mit hfichster Auflfjsung

verffigbar sein miissen. Sie werden in engen Zeitabs’t§.nden, beispiels

weise 100 ms, wie vorteilhafterweise dann auch die anderen Funktions-

daten des Fahx-zeugs,der Speicherung fiber die Ringadressierung zu-

geffihrt, wéihrend die Status—B-Daten alle fiir den Betxieb des Fahr-

zeugs wichtigen Funktionen umfassen, die nicht mit héchstef Auf-

losung verfiigbar sein miissen und daher in gr6{3e_ren Zeitabsténden

von beispielsweise 500 ms gespeichert warden.

Die Status-A- und Status—B—Bl6cke 27 und 28 konnen ffjzr die Aufbe-

reitung der Von ihnen fiber die Schnittstellenschaltung 24. gelieferten

Daten in entsprechender Weise ausgebildet sein, also beispielsweise

auch als Wandler physikalischer Grcbfien in elektrische Ausgangs-

groflen, wobei die meisten der Status-A- und‘ Status-B-Daten ein-

fache Ja-Nein-Bedingungen sein konnen, beispielsweise also,ob die

Hupe betéitigt wurde oder nicht, so dais entsprechende Ausgénge ent-

weder den Zustand logo oder logl aufweisen.

Es ist damn noch ein Ziindungsblock 29 vorgesehen, der der Steuex_'-

logikschaltung des Unfalldatenschreibers eine Information dariiber

zuffihrt, dal3 die Ziindung eingeschaltet wor-den ist und schliefilich

verfiigt die Steuerlogiksczhaltung selbst fiber einen Anzeige- oder 9
Alarmblock 30, deor so ausgebildet ist, da13 danh, wenn eine Sequenz

gespeicherter Daten festgeschrieben oder eingefroren worden ist,

eine entsprechende Anzeige zur Veranlassung einer Uberprilfung

und/oder Auswertung bewirkt wird.
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Wirkungsweise:

Der grundlegende Funktionsablauf bei dem erfindungsgeméifsen Daten-

schreiber ist dann so, daI3 in dem Festspeicher 22 eine vorgegebene

Anzahl Von adressierbaren Speicherstellen oder Speicherplialtzen vor-

handen ist. Bei einem praktischen Ausfiihrungsbeispiel konnen etwa

so viele Speicherplfitze im Festspeicher oder Hauptspeicher vorhan-

den sein, dafl drei. mal jeweils fiir eine Aufzeichnungszeit von 60 Se-

kunden Daten niedergelegt wez-den konnen, wobei sich ffir einen Vor-

gang eine Aufnahmezeit von 60 Sekunden sowohl als sinnvoll als auch

ausreichend erweist. Einer solchen Zjeitdauer ist im Stadtverkehr bei

50 km/h eine zurtickgelegte Wegstrecke von 833 m, beim Verkehr auf

Landstraflen bei 100 km/h eine We gstrecke von 1667 m und aufoder

Autobahn bei angenommenen 200 km/h eine Wegstrecke Von 3333 m

zugeordnet, Liber die dann ein luckenloser Nachweis fiber sélmtliche

relevanten Fahrzeugfunktionen gefuhrt werden kann.

Die Aufzeichnung, also die Niederle gang der Daten im Festspeicher

erfolgt zeitabhéingig im vorher bestimmten Umfang, wodurch, wie

soeben schon dargelegt, die aufge zeichne ten Wégstrecken proportional

mit der Geschwindigkeit wachsen.

Als Zeitbasis 21a ist eine vom sonstigen System unabhialngige Quarz-

zeitbasis vorge sehen, die einen minimalen Strombedarf aufweist und

als der einzige Schaltungsteil, der nicht abgeschaltet werden darf,

fiber einen Notbetrieb mit Pufferbatterie verffigt.
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Diese Zeitbasis 212. liefert sowohl den Zlihltakt einen separaten

Zeitzéihler als auch die System-Taktfrequenz fiir den gesamten Steue-

rungsablauf und die Speichervorgéinge, wobei es selbstversténdlich

inne rhalb des erfindungsgeméfien Rahmens lie gt, fiir die Wahrnehmung

der Steuervorgélnge und die allgemeine Verwaltung des Systems auch

Mikroprozessoren, Einzweckrechner oder éihnliche Einrichtungen ein-

zusetzen.

Der Festspeicher 22 ist dabei Liblicherweise als RAM ausgeffilirt. Die

Adz-essierlogik oder; der Ringadressierer legt den begrenzten Spei-

cherumfang einer Aufzeichnungsfrequenz (Dauer beispielsweise

1 Minute) als Zéihlschleife fest und definiert eine Anfangs- und eine

Endadresse. Demnach z'a‘.h1t der Ringadressierer Von der Anfangs-

adresse aufwélrts bis zur Endadresse, veranlafst dabei das Ein-

schreiben sziimtlicher fahrzeugrelevanter Daten in die einzelnen

Speicherzellen und springt beim Erreichen der Endadresse wieder

auf die Anfangsadresse zuriick, so dafs es bei nbrmalern Fahrbetrieb

dann zu einem Uberschreiben der durch die se Zéhlschleife ge speicher—

ten D-aten im Festspeicher im endlosen Ablauf kommt.

Eine Unterbrechung im zyklischen Umlauf der Zélhlschleife ergibt.

sich nur dann, wenn ein Triggerereignis auftritt, welches von der

logischen Steuerschaltung errechnet und als Unfall inter-pz-etiert wird.

Dies kann beispielsweise dadurch geschehen, dafi vom Beschleuni-

gungssensor 26 gemeldete Beschleunigungen kontinuierlich mit vor-

ge gebenen Maximalwerten verglichen und auf einen Unfall geschlos-

sen wird, wenn entspre chende Uberschreitungen festgestellt wer-den.

Die Entscheidung, warm bzw. ob ein Unfall vorliegt, kann mit gram-
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mésglicher Sicherheit getroffen wez-den, wobei die jeweiligen Bewar-

tungskriterien so nahe wie méglich an den im normalen Fahrbetrieb

auftretenden Beschleunigungen liegeng Es ist ferner mijglich, z’u-

séitzlich zui der reinen Uberwachung der Beschleunigungen auch an-

dere Daten zur Definition eines Unfalls heranzuziehen, beispielsweise

starke Verzégenr-ung in Fahrtr-ichtung gleichzeitig ohne betéitigte Be-
triebsbremse.

Die Detektion des Triggerereignisses fiihrt dazu, daI3 die Vorlauf—

daten, also die bisher im Festspeicher durch den Umlauf eingeschrie-

benen Daten’ eingefror-en we:-den, mit ande r-en Worten, der Ring-

adressierer 23 adressier-t die zu seiner bisherigen Zéihlschleife ge-

htirenden Speicherpléitze nicht mehr, es wird dann lediglich noch fiir

eine beg:-enzte Zeit weitergeschrieben, maximal bei-

spielsweise eine haibe Minute und minimal bis zum Fahrzeugstill-

s tand .

Anschliefsend kann der Ringadressierer 23 aus dieser Zfihlschleife

herausspringen und eine niichstfoigende Zéihlschieife, die ebenfalls

eine Dauer von einer Minute haben kann, definieren mil: entsprechend

adressierten weiteren Speicherpléitzen im Festspeicher 22, wodurgh

die Speicherpiéitze der ersten Zéihischieife eingefror-en und nicht

mehr léschbar sind, und zwar durch keine Mittel, die beispielsweise

dem Fahrer zur Verfiigung stehen.

Im folgenden wird jetzt zunéichst auf ein bevorzugtes AusfL‘1hrungs-

beispiel beziiglich Art, Aufbau und Funktion des verwendeten Be-

schleunigungs sensors einge gangen.
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Der Grundgedanke eines in Fig. 2 beispielhaft gézeigten Beschleuni-

gungssensors besteht darin, jeweils eine Fléiche eines Konzl ensators

als Biegebalken auszufiihren und so anzuordnen, dais einwirkende

Trigheitskréfte in der jeweils selektierten Achse senkrecht zur

Balkenachse einwirken, wobei der Kondensator als Teil eines eJ.ek-

T tronischen Oszillators 4 Von im iibrigen durchaus belie bigen Schal—-

tungsaufbau - so in die Konzeption des Oszillators einbezogen ist,

dafs er mindestens mitbestimmend ffir dessen Schwingfrequenz ist.

In Abhéingigkeit zu den Biegekréiften ergibt sich dann jeweils fiir unter—

schiedliche Durchbie gungen ein linearer Zusamrnenhan g zur Kapazitéit

und bei entsprechender Ausbildung des Oszillators ein linearer Zu—

' sammenhang der Kapazitiitséinderung mit der Anderung der Schwing-

frequenz.

Entsprechend dem vereinfachten Ausfiihrungsbeispiel der Fig. 2 ist

ein zentraler Einspannkfjrper 10 vor-gesehen, der Biegebalken in

1-‘orm von flachen Zungen 11, 12 und 13 einseitig eingespannt lagert

und vorzugsweise gleichzeitig elektrisch mit ‘den Zungen so verbun-

den ist, dafl sich am Block des Einspannktirpers 10 das gerneinsarixe

.\'u1lpoTtential der Schaltung ergibt, in welche der Beschleunigung,sauf-

nehmer ein geordnet ist.

Die Zungen sind bei dem in Fig. 2 gezeigten vereinfachten Ausfiih-

t'ung,sbeispiel eines Beschleunigungsaufnehme rs, wie er insbesoxldere

zur Anwcndung bei Kraftfahrzeugen ‘un Bereich von in diese einge baute
- . . ‘ . _ O ,

hux-zze1t—Unfalldatenschrexber vorgese.-l1en 1st, urn Jewells 90 zuem-
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ander versetzt in einer Ebene, wobei em in Fahrtrichtung weisender

kapazitiver Sensor entbehrlich ist. Es er-geben sich so drei kapazi-

tive Sensoren F1, F2, F3, jeweils gebildet aus den Zungen 11, 12, 13,

die stationéiren Gegenplaften 11’, 12‘ und 13' gegeniiberstehen, in

vorgegebenem Abstand, so daI3 sich im Ruhezustand Kondensatoren

mit vorgegebenen Kapazitéitswerten ergeben.

Sobald auf einen solchen, aus einzelnen kapazitiven Sensoren beste-

henden Beschleunigungsaufnehmer Be schleunigungskréifte einwirken,

kommt es zu einer Verbiegung der einzelnen Zungen aufgrund der

Tréigheitskréifte der Zungen und zu einer entsprechenden Annéherung

an die Istationéiren Gegenplatten oder Eutfernung von diesen, was zu

entsprechenden Kapazitéitséinderungen an den einzelnen Besch1euni-

gungssensoren aufgrund der sich finder-nden Plattenabsténde fiihrt.

Dabei wird bei negativen Beschleunigungséinderungen, die als eine

Annéiherung der Platten jedes gebilde ten Kondensators definiert sei,

eine Kapazitéitserhéihung und bei positiver Beschleunigungseinwirkung

eine Kapazitéitse rniedrigung é rfolgen.

Entsprechend einem praktischen Ausf'L‘1hrungsbeispiel kfjnnen die

Zungen, die von dqrchgehend gleichférmigem Querschnitt vorzugs-

weise sind, eine Breite Von 1,4 cm bei einer Léinge von 2 cm und ’

einer Dicke von 0, 03 cm aufweisen und aus einem geeigneten Werk-

stoff wie beispielsweise Berylliumbronze oder auch zur Erzielung

einer noch geringeren Temperaturabhéingigkeit aus einem Werkstoff

beste hen, der allgemein unter der Bezeichnung Nivarox bekannt ist.

Betréigt bei’einem solchen Ausfiihrungsbeispiel der Normalabstand
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zwischen den Platten jedes Kapazit?its~Sensors F1, F2, F3 0, 01 cm

bei einer iiberdeckten Lialnge von 0, 8 cm, dann ergeben sich die, aus

[ der folgenden Tabelle entnehrnbaren Werte bei vorausgesetzten, em-

wirkenden Beschleunigungen zwischen -20 g bis +20 g:

A aursen A mittl. f

mm mm Hz

0.0838 422004

0.0919 463005

0 0992 499834

0.0996 501800 T

0.0998 503103

0.0999 503517

0.1000 503020

0.1001 504335

0.1002 504745

0.1004 505972

0.1008 ' 508018

0.1031 544847

+20.o 0.1152 585768

Aus der Tabelle léiflt sich entnehmen, dais eine Grundfrequenz des

Oszillators beim Normalabstand (einwirkende Beschleunigung = 0)

von ca. 503, 926 KHz zugrundegelegt werden kann, mit entsprechend

liuearer und gut auswertbarer Frequenzéinderung zwischen 422, 084 KHZ 2

bei. g = -20 bis 5855, 768 KHZ bei g = +20; die Kapazitétsinderung in
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pF schwankt dann zwischen 11, 84 und 8, 53 pF.

Eine Torsionseinwirkung auf die einzelnen Zungen oder Biegebalken

durch Winkelbeschleunigung, im Falle des Besch1eunigungsaufneh-

mers der Fig. 1 also eine Drehbewegung um eine etwa von oben nach

unten in der Zeichenebene liegende Achse wirkt sich auf den mittleren

Ab-stand der Kondensatoffléchen nicht aus, da eine Verdrehung der

Zungen 11 und 12 in diesem Fall eine symmetrische Abstandséinderung

um die neutrale Achse bewirkt, die sich selbst kompensiert.

Schwingungen oder Vibrationen wirkein sich auf die rnittlere Kapazitiit

ebenfalls nicht ans, dz: zwar Liberlagez-te Kapazitéitséinderungen mit

der jexveiligen Schwing- odez‘ Vibrationsfrequenz entstehen kénnen,

die sich aber fiber eine vorgesehene Inte grationszeit bei der Answer-

tung der Schwingfrequenz von mindestens 50 ms nicht auswirken

kiinnen. Méjgliche Resonanzfrequenzen der Zungen selbst liegen

we gen ihrer Abmessungen in einem erheblich héheren Frequenzbe-

reich und kornmen bei dem dargestellten Ausfiihrbungsbeispiel nicht

zur Auswirkung.

Die schematische Darstellung der Fig. 3 dient zur Beurteilung V011‘

einwirkenden Drehbeschleunigungen, wie sie sich auf den in Fig. 2

dargestellten Beschleunigungssensor im sinne des dort gezeigten

Doppelpfeils A durchaus erge ben ktjnnen. Unter der Voraussetzung

einer in Fahrtrichtung einwirkenden, vorhandenen Léingsbeschleuni-

gung bL fiihrt eine Drehbeschleunigung in einer ge gebenen Richtung
dazu, dafi sich bei dem einen Kapazittitssensor, beim Ausfi1hrungs-
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beispiel F1, die einwirkende Drehbeschleunigung BD vom Wert def

Léingsbeschleunigung bL substrahiert, im anderen Fall des Sensors

F3 hinzuaddiert. Die beiden Sensor-en Fl und F3 liefern daher Ange.-

ben fiber urngesetzte resultierende Beschleunigungswerte von bl ffir

Fl und b2 fiir F3. I-Iieraus 1.‘-.'u‘3t sich die Drehbeschleunigung nach

folgender Formel ermitteln:

bl) = (b2 — bl)/2.

Die gleichfalls vorliegende Liingsbeschleunigung ergibt sich aus der

folgenden Formel

b2 =(b2 + bl)/2.

Ferner lassen sich aufgrund der resultierenden Beschleunigungen

[beziiglich der Richtung der einwirkenden Beschleunigungen die fol-

gende Feststellung treffen: Ist das Ergebnis der ersten, die Drehbe-

schleunigung betreffenden Formel positiv, dann war die Drehbeschleu-

nigungseinwirkung linksdrehend, im anderen Falle rechtsdrehend.

Ans der zweiten Formel fiir die Léingsbeschleunigung ergibt. sich bei

positivem Er-Tgebnis eine Angabe der Beschleunigung in Fahrtrich- ~

tung, bei negativem Ergebnis eine Bremsbeschleunigung gegen die.

Fahrtrichtung, .

Bei dam in Fig. 2 gezeigten Ausfiihrungsbeispiel ist der Kapa.zitf—.its-

sensor F2 in Fahrtrichtung lie gend angeordnet; daher fiihren an ihm

gemessene Kapazitéitsiinderungen zu der Feststellung, dar3 beispiels-
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weise bei einer Beschleunigungseinwirkung in Fahrtrichtung gesehen

nach rechts, also in der Zeichenebene hach unten die Beschleuni-

gungsanzeige des Kapazitfitssensors F2 positiv, im anderen Falle

ne gativ ist. Natiirlich reagiért der Sensor F2 auch auf Drehbeschleu-

nigungen des Fahrzeugs, dann aber gemeinsam mit den Sensoren F1

und F3 in der weiter vorn schon beschrie benen Weise, so dafi dann,

wenn die Sensoren F1 und F3 keinc Drehbeschleunigung anzeigen, eine

am Sensor‘ F2 festgestellte Beschleunigung in Fahrtrichtung gesehen

nach rechts oder links erfolgt ist.

Die mechanische Fertigung der durch diese Trégheitskréfte die

Kapazitéitséinderungen an F1, F2 und F3 hervorrufenden Zungen

F kann mit so hoher Genauigkeit erfolgen, dafi ein Abgleich lediglich

wegen méglicher Montagefehler vorgesehen werden sollte, dabei ist

die Materialkonstan-fie E im gefordex-ten Bereich temperaturunabhéingig

und einer Alterung nicht unterworfen. Die Dielektrizitétskonstante ist

ebenfalls temperaturunabhéingig, da die gesamte Aufnehmeranord-

nung vorzugsweise innerhalb eines auf Vakuumbedingungen ge brachten

Gehéiuses angeordnet ist.

Es empfiehlt sich im tibrigen, den jedem Kapazitéitssensor zugeor_d-

neten Schwingkreis eines Oszillators mit Schmitt—Triggern auf der

Basis der Verwendung von C~MOS-Halbleiterelementen aufzubauen,

wodurch sich eine noch geringere Temperaturabhéingigkeit ergibt;

aufierdem ist es empfehlenswert, mit der Betriebsspannung, die an

den Kondensatoren anliegt, nicht zu hoch zu gehen, beispielsweise

eine Gleichsparinung von 5 V _zu Verwenden, wodurch der durch die
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Kréifte des elektrischen Feldes zwischen den Platten veruz-sachte

Fzehler in einer Gréflenordnung Von 0, 1 % gehalten werden kann und

daher insgesamt nicht sttirend ist.

Ein praktisches Ausfiihrungsbeispiel fiir den Aufbau eines er-findungs—

gem"a1I3en Beschleunigungsaufnehmers in einem Gehéuse ist in Fig. 4

dargestellt; der blockftsrmige Einspannkbrper 10 lagert die Zungen

11, 12 und 13, denen gegeniiberliegend die stationéiren Gegenplatten

11’ , 12’ und 13’ angeordnet sind. Die die Gegenelektroden bildenden

stationéren Platten kijnnen an fiber Langliicher 14 an der Bodenplatte

15 des Gehéiuses 16 befestigte Ffihrungen gehalten sein, so dafi eine

Verschie bung in Richtung auf die bewe glichen Zungen znéglich ist,

zur anféinglichen Kapazitfitseinstellung. Die Gegenplatten 11’ , 12’ ,

13’ sind dabei jeweils isoliert befestigt und ihre Anschliisse sind

fiber kapazitéitsarme Vollkabel 17 zu stationéren Anschluflpunkten I,

II und III der Platte gefiihrt, wobei der gemeinsame Anschlufspunkt IV

von dem Einspannkérper 10 gebildet ist.

Bei dem Ausfiihrungsbeispiel der Fig. 5 ist ein Au: Béschleunigungen

in alien Richtungen und in allen Drehrichtungen empfindlicher Be --

schleunigungsaufnehmer bei 20 dargé stellt, mit einem zentralen, cjie_
einzelnen Zungen langernden Einspannkérper 21 und insgesarnt sechs,

jeweils um 900 zueinander urn den wfirfelférmigen Einspannkijrper

herum angeordneten und in diesen eingespannten Zungen, die my; ent-

sprechenden GegenplatteflKapazitétssensoren X1, X2; Y1, Y2 und

Z1, Z2 bilden. Jeder dieser Kapazitéitssensoren ist Teil eines
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Schwingkreises und daher in der Lage, die auf ihn einwirkende,

aus Drehung (Torsion) oder linearer Beschleunigung in positiver

und ne gativer Richtung sich.e:-gebenden Einwirkungen festzustellen,

zuniichst ciie Kapaziitéitsénderungen umzuwandeln und dann in Form

einer Frequenzénderung auswertbar zu machen. Durch entsprechende

Differenzbifdurxgen lassen sich dann, wie weiter vorn anhand der

Darstellung der Fig. 2 gezeigt, die einzelnen Werte der einwir-ken-

den Beschleunigungen ermitteln.

Die folgende Schemadarstellung zeigt die zu speichernden Daten-

sequenzen im zeitlichen Ablauf, wenn man beriicksichtigt, daI3 die

aufzuzeichnenden Daten jeder Funktion einer unterschiedlichen zeit-

lichen Auflfjsung bedtirfen. Le gt man fur die Be sck.1leunig-ungsdaten

eine Auflésung von 100 ms rnindestens zugrunde, dann kann fur die

Geschwindigkeitsdaten die gleiche Auflésung oder eine solche Von

500 ms verwendet werden. Die Statusdaten kéjnnen ebenfalls in diese

beiden Kategorien aufgeteilt wer-den. Es ergeben sich dann im Zeit-

abstand von 100 ms die folgenden Datensequenzen:

100 200 300 400 500

TZ

vl

bl.

bq

bw
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Darin bedeuten:

SZ T Startze it Trigge rze it

EZ Stills tandze it Langsge schwindigkeit

bl Léingsbeschleunigung T Querbeschleunigung

bw Winkelbeschleunigung Status A

S. B Status B

Die Statusdaten insgesamt belaufen sich bei den hier in Betracht

gezo genen, zu speichernden Betriebszustéinden und -funktionen auf

insgesamt 13 Bit, niémlich 6 Bit fiir Status A und 7 Bit fI'.'1r Status B.

Unter Bezugnahme auf Fig. 1 wird noch erwéihnt, da.{3 der erfindungs-

geméfie Unfalldatenschreiber rnechanisch aus zwei Baugruppen be-

steht, neimlich dem Basisgerit, welches als Gehéuse fest im Kraft-

fahrzeug eingebaut ist und Anpassung, Befestigung und Schutz im

Kraftfahrzeu g fibernimmt und gleichzeitig, soweit erforderlich,

'Bauelemente des Status-A— und des Status-B-Blocks 27, 28 sowie

die Schnittstellenschaltungen 24 und des Tacho generators enthélt,

wélhrend ein Einschub, der auch als Speicherkassette bezeichnet

wird, in Fig. 1 umrandet dargestellt und mit dem Bezugszeichen 31

versehen ist. Bei dem Speicherkassetteneinschub handelt es sich .

um ein kompatibles Teil, welches einen unkomplizierten Austausch

einzelner Speicherkassetten ermiiglicht bei in alien Basisgeréiten

genormter Eirs chubijffnung und welches die Speicher, also Fest-

speicher 22 und Ringadressierer 23 sowie die Verwaltung (Steuer-

logikschaltung mit Zeitbasis) und den Beschlepnigungssensor enthéllt.

Die Anordnung des Beschleunigungssensors ebenfalls im Bereich
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der Speicherkassette hat den Vorzug, dafs bei der Entnahme und

spéiteren Auswertung durch die Miiglichkeit ge zielter Me[3e1nwirkun-

gen auf den Sensorbereich dessen Eichung bzw. Abweichungen vom

Standard in die Auswertung der Daten entsprechend einbezogen wer-

den kann.

Die folgenden, jeweils rnit kennzeichnenden Uberschriften versehenen

Erléiuterungen erkléiren genauer die einzelnen Vorgéinge und Beziehun-

gen und ergénzen die Gesamtkonzeption in der Dar-stellung der Fig. 1.

Inbetrie bnahmezeit

Als erste Werte im Festspeicherbereich des RAM werden die Zeit

der Inbetriebnahme, die Seriennummer des Entnahmegeréites und

die Fahrzeugdaten eingetragen. Gleichzeitig wird der TZeitz:'i-hler auf

O gesetzt und der Zéihltakt freigegeben.

Fahrtbe ginn

Jeder Aufzeichnungszyklus be ginnt mit dem Ein.tr-ag der aktuellen

Systemzeit. Als Beginn einer Fahrt (Start) wird definiert:

a) die Ziindung ist eingeschaltet - Signa1’vom Ziindungsblock 29

b) der Impulsgeber des Tachogenerators (Weg- oder Radumdrehungs—

sensor 25) liefert Impulse in einem vorgegebenen Maximalabstand.

Mit der ersten folgenden Datensequenz wird die Startzeit SZ ein-

getragen.

c) Es wird eine Lélngsbeschleunigung festgestellt.
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Fahrtende

Das Ende einer Fahrt wird als Fahrzeugstillstand definiert durch

a) das Ausbleiben der Impulse des Tachogenerators in einem vorge—

gebenen Zeitintervall und

b) der gleichzeitig rechnérisch aus den b-tFunktionen ermittelten

Fahrzeugstillstand, beispielsweise fortlaufende Integration der

Beschleunigung fiber der Zeit;

c) O-Werte der Beschleunigungen.

Sind alle Bedingungen erffillt, dann wir-d mit der letzten Datense-

quenz die Stillstandszeit als aktuelle Systemzeit eingetragen.

Nachlaufze it

Ist die Fahrtendezeit eingetragen Worden, wird durch den Ringa.dres-

sie r-er die néichste Aufzeichnungsschleife durch Hochzéihlen der

Adressen definiert. In die ser Sekundélrschleife werden dann im

Nor-malfall O-Daten aufgezeichnet. Diese Methode erméglicht bei

einem Folgeaufprall den sofortigen Abschlufi einer neuen Aufzeich—

nung und sichert die Daten der priméir-en Schleife vor dem Uberschrei-

ben mit 0-Daten. Diese Naohlaufzeit betrégt ca. 3 Minuten bei stehen-

dem Fahrzeug.

Tritt wfihrend dieser Sicherheits- oder Nachlaufzeit also kein neues

Triggerereignis auf, dann wer-den die Daten im Bereich des Ring-

zéihlers spiiter iiberschrieben. Tritt wéihrend der Sicherheitszeit

ein neues Triggerereignis auf, so wird der Adressoffset vorgé-

zogen und eine neue Sequenz mit Eintragung der Triggerzeit ge-

startet.
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Triggerzeit

Die Triggerzeit ist diejenige Systemzeit, zu der ein definiertes

Triggerereignis als stattgefundener Unfall definiert und die Zuord-

nung des Priméirspeichers zum Hauptspeicherbereich ausgeléjst und

damit die Daten in der Speicherschleife gesichert wex-den.

Diese Systemzeit kann beispielsweise als 3-Byte -Wort zuséitzlich in

der dem Triggerereignis folgenden Sequenz eingetragen werden und

bildet innerhalb einer Aufzeichnung die Be zugsreferenz zu anderen

Speichern. Bei der Beurteilung des Verhaltens des Fahrers ist mit

dieser Zeit der Ausgangspunkt fur eine detaillierte Aufléjsung des Ge-

schehens festgelegt. Alle sekundélrdefinierten Fixpunkte werden Von

dieser Zeitmarke an berechnet, relative Beziige zweier korrespon-

dierender Speichersysteme ktsnnen hergestellt we:-den, wenn ent-

sprechende Korrelationspunkte innerhalb des Speicherumfangs fest-

gele gt werden.

Man kann dem Trigger-betrieb das folgende Schema zugrundele gen:
T E -

2 3 4 5 6 _ 7 8 9

" Ringadressiererbereich

19 18 17 16 15 14 13 12 11

Die Datensequenz startet mit der Triggerzeit, die in die normalen

Datenfolgen zuséitzlich eingereiht wird. DasT Tr-iggerbit wird in

.Adresse 1 aufgezeichnet, in den Speicherstellen 2 bis 20 befinden

sich die Vorlaufdaten Von insgesamt 60 Sekunden nach Vereinbarung.

Je nach dem weiter-en Fahrtverlauf wird das Hochzéihlen der Ring-

adressiereradressen vorgenommen und damit eine Sicherung der
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Daten erreicht. Als Beispiel. sei angenommen, dafi in der Speicher-

stelle 5 Stillstand registriert wird. Es wird mit dem Ber-eich 21 bis

41 sofort ein neuer Schleifenumlauf des Ringadressierers definiert.

Es wird devon ausge gangen, da1'3 im Normalfall ein Fahrzeug sp'a'.te—

stens 30 Sekunden nach dem Triggerereignis zum Stillstand gekornmen

ist. Die rechnerische Auswertung der Geschwindigkeit und die Mela-

daten der Impulsgeber stellen iibereinstimmend den Stillstand fest;

jetzt werden die Ringzéihleradressen um eine Sequenzbreite hochge-

zéihlt. In den gesicherten Daten befinden sich dann im Normalfall

ca. -10 Sekunden Vortriggerdaten und 20 Sekunden Posttriggerdaten.

Folgeunfall

Wird nach jedem Trigger-ereignis eine volle Aufzeichnungssequenz

ge sichert, dann kann im ungtinstigsten Fall ein Folgeaufprall nach

einem Auffahrunfall und erfolgten Stillstand die zweite Speicherse-

quenz beansprucben und damit bis zu 50 Sekunden O-Daten sichern.

Die Erfindung vermeidet dies durch eine dynamische Ermittlung der

Verschiebungskonstante fur den Ringspeicher (Ringadressierer)

sicher, indem leere Speicherstellen nicht beriicksichtigt werden

und Vor-Trigger-daten nur bis zux-Startzeit iibernommen werden.

Daher wird ein Stadtunfal]. in der Re gel weniger ale 60 Sekunden

und ein Folgeunfall nicht mehr als 10 bis 20 Sekunden Aufzeichnung

erfordern, so dais der vorhandene Speicherurnfang optimal genutzt

wird .
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Re alzeit

Die Reaizeit ist die auf die Synchronzeitmarke umgerechnete abso-

lute Systemzeit, wobei bei der Gewinnung relativer Daten aus mehre-

ren Systemen, wenn an dem Unfall mehr als ein Kraftfahrzeug betei-

ligt ist, durch eine Urnrechnung auf die Zeit des Entnahmesystems

eine Elimination der relativen Zeitfehler der verschiedenen Systeme

méglich ist. Eine verbleibende Zeitunsicherheit ist auf einen mog-

lichen Gangfehler der Zeitbasis wéihrend der Entnahmezeitdifferenz

zweier Systeme zuriickzufiihren, da es sich hier um relativ kurze

Zeitintervelle handelt, ist der Restfehler vernachléissigbar.

Messung der Fahrzeuggeschwindigkeit und We gstrecke

Eine Gewinnung von geschwindigkeitssynchronen Impulsen kann von

einer Endstufe des Getrie bes fiber eine Antriebsfibersetzung fur

den Tachometer abgeleitet we:-den. Es ist sinnvoll, einen Impuls-

geber so auszulegen, da!3 je Meter Radumfang imrner eine gleiche

Anzahl von Impulsen erzeugt wird, so dafl die Aufzeichnungen in

allen Systemen ohne Kor-rektur miteinander vergleichbar sind. Wird

die Anzahl der in einem vorgegebenen Intervall erzeugten Impulse ge-

speichert, dann steht unabhiingig vom Fahrzeugtyp der wéhrend des

Intervalls zuriickgele gte Weg im Speicher.

Es ist auch eine Me ssung unmittelbar an den Fahrzeugréider-n mog-

lich bzw. der Auswertung von drehsynohronen Impulsen dann, wenn

ein ABS—Systern ohnehin vorhanden ist.

Beschleunigungsmes sung

Die zur Beur-teilung eines Unfalls relevanten Fakten beziehen sich
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hauptséichlich auf Fahrzeugbewegungen, die wiederum aus auf das

Fahrzeug einwirkenden Beschleuziigungen resultieren. Auf Art und

Aufbatreines Beschleunigungsmessers fur alle denkbaren Arten ein-

wirkender Beschleunigungen ist weiter vorn schon eingegangen Worden;

daher steht ergéinzend zur Standardbestimmung der Fahrgeschwindig-

keit durch die Aufzeichnung der Léingsbeschleunigung noch ein Mitte}.

zur Verfiigung, den momentanen Wert einer Fahrgeschwindigkeit

durch Integration der b-tFunktion im gewiinschten Zeitintervall zu

ermitteln. Beide Mefiverfahren ergéinzen sich nahtlos, Weil immer

dann, wenn das eine Verfahr-en keine zuverléissigen Mefswerte mehr

liefert, das andere im optimalen Bereich arbeitet.

Als erstes Beispiel sei angenommen, dafs das Fahrzeug mit b].ockier-

ten Rider-n bremst. Diez von der Drehung der Rider abgeleiteten

Werte ffir die Fahrgeschwindigkeit sind 0. Jetzt ‘hat jedoch die Be-

schleunigung einen gut erfafibaren Wert, néimlich im normalen Fahr-

betrieb nahe dem Maximum.

Als zweites Beispiel sei angenommen, dais sich das Fahrzeug mit

konstanter Geschwindigkeit bewe gt. Die jetzt aus der Drehzahl der

Riider errnittelten Werte fur die Fahrgeschwindigkeit stimmen opti-

mal mit der tatséichlichen Fahrgeschwindigkeit iiberein, weil die A

Réider ohne Schlupf abrollen. Die Werte fur die Beschleunigung sind 0.

Der erfindungsgeméfse Beschleunigungssensor ermijglicht daher auch

in kritischen Bereichen die Korrektur Von konventionell ermittelten

Werten ffir die Ggschwindigkeit und springt dann ein, wenn wegen

blockierender Raider keine Geschwindigkeitswerte mehr erfafit wer-

den kénnen oder quereinwirkende Stc‘5I3.e wegen in diéser Richtung
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Datenkompression

Ein Notbetrieb bei vollem Speicher kann ermfjglicht wer-den, wenn

die Daten des jeweils éiltesten aufgezeichne ten Ereignisses in ihrem

Umfang auf wesentliche Daten reduziert wez-den. Diese Auswahl kann

nach festgele gten Kriterien erfolgen, beispielsweise eine Reduzie-

rung der Daten auf die Zeit zwischen Stillstand und 10 Sekunden vor

Trigger-ereignis. In diese-m Fall wulirde der maximale Speicherbe—

darf je Ereignis nur noch ca. 20 Sekunden oder 33 % betragen.

Stromausfall durch Sabotage

Grundsatzlich kann das Abklemmen des Unfalldatenschreibers Von

der Stromversorgung nur dann verhindert werden, werm hierdurch

auch mindestens eine zum Betrieb des Kraftfahrzeugs notwendige

Fuqktion ausféllt. Da einfache Unterbrechungen durch den Unfall—

datenschr-eiber iiberbriickbar sind, empfiehlt es sich, dafs z.B. eine Motor‘

elektronik stéindig den Betriebszustand des Unfalldatenschreibers ab-

fragt und bei ausbleibender Meldung des Unfalldatenschreibers ihre

Funktion einstellt. Als Sabotage kann man den Zustand definieren,

dais die Ziindung eingeschaltet, der Unfalldatenschreiber jedoch min-

destens eine Minute stromlos bleibt. Ein solcher Zustand kann durch

ein passivés akustisches oder optisches Signal angezeigt werden und

wird als Ausfallzeit im Speicherbereich eingetragen und gesichert.
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Bevorzugtes Ausfflhrungsbeispiel

Die folgenden Ausffihrungen betrachten ein bevorzugtes

Ausffihrungsbeispiel in seinem speziellen Aufbau und

seiner Wirkungsweise sow;e weitere, vorteilhafte Ausge—

staltungen der Erfindung.

Ersetzt man den mit Bezug auf Fig. 1 bisher verwendeten

Begriff der Steuerlogikschaltung sowie des Ringaddres-

sierers durch einen Mikroprozessor 21/23, dann ist der

Ringaddressierer in seiner Hardware—Bezeichnung das

Abbild eines Grundfunktionsablaufs im Mikroprozessor.

Unter der Steuerung eines zentralen Takts, der den Sy-

stemtakt des Mikroprozessors reprasentiert und abge-

leitet ist aus der Quarzzeitbasis 21a,ergibt sich die

Arbeitsweise eines solchen Mikroprozessors 21/23 mit

zugeordnetem Festspeicher 22 dann wie folgt, wobei

hier auch gleich vorteilhafte Ausgestaltungen mit er-

wahnt werden. Der Mikroprozessor 21/23 des Unfallda-2

tenschreibers léuft standig, also auch bei stehendem

oder geparktem Fahrzeug, wobei ein gegebenenfalls ge-

ringffigig héherer Stromverbrauch durch entsprechend

ausgebildete Mikroprozessoren auf C-Mos-Basis bei-

spielsweise aufgefangen werden kannen.

Auch werden die Messungen bezfiglich Geschwindigkeit

und Beschleunigungen sowie der Status-Werte des Fahr-

zeugs durchlaufend durchgeffihrt, eine Aufzeichnung

dieser gemessenen erfolgt jedoch nur bei Bewegung des

Fahrzeugs. Ebenfalls laufen bei stehendem Pahrzeug

die Berechnungen im Mikroprozessor weiter, die dieser

be;spielsweise dutch entsprechende Verknfipfungen der

Ausgangswerte der b-Sensoren 26 durchffihren muB, um

zur Erfassunq eines unfallbedingten Triggerereignis—

ses aus den gemessenen Beschleunigungswerten Drehbe-
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schleunigungen oder Winkelbeschleunigungen feststellen

zu kénnen. Eine besonders vorteilhafte Ausgestaltung

vorliegender Erfindung wird dabei in der MaBnahme gase-

hen, daB nach jedem erfolgten Halt des Fahrzeugs ein

Zahlvorgang eingeleitet wird, der die jeweilige reine

Haltezeit erfafit - es wird also, beispielsweise mit

dem quarzzeitgesteuerten Systemtakt - ein Zahler ge-

startet. Sobald sich das Fahrzeug dann wieder bewegt,

beginnt die neue Aufzeichnungssequenz der Daten mit dem

Eintrag dieses erreichten Zahlerstands, der insofern

lediglich einen einzigen Wert darstellt und die Start-

marke ffir das jetzt beginnende Einschreiben nachfolgen—

der Daten im beispielsweise 100 ms-Abstand auf eine

Ringschleife im Speicher 22 definiert. Mit anderen Wor-

ten, der Mikroprozessor zéhlt bzw. definiert durch ein-

fache Inkrement— bzw. Dekrementbildung Speicherberei—

che ( Adressierung), die als zyklisch umlaufende ein-

fache Zfihlschleife eine Speicherschleife definieren, in

welche die gemessenen Daten - die errechneten Daten

brauchen nicht eingetraqen zu werden, da sich diese aus

den gemessenen Daten zu jedem spéteren Zeitpunkt wieder

berechnen lassen - eingeschrieben werdén..Erreicht die-

se (primére) Zahlschleife einen vorgegebenen Wert, dann

springt diese wieder auf die Startaddresse und die zu-

erst eingetragenen Daten in diese Speicherschleife wer-

den fiberschrieben. Eine solche einfache primare Z5hl-

schleife kann Daten beispielsweise ffir die Dauer Von

1 Minute aufnehmen, wenn das Fahrzeug durchlaufend in

Bewegung ist. Ergeben sich aber durch Zwischenhalte

Leerzeiten, die zu entsprechenden Leerdaten ffihren,

dann werden die reinen Haltezeiten durch den weiter

vorn schon erwéhnten Zahlvorgang erfaBt, so daB durch

eine solche Betriebsart erreicht wird, daB 2. B. bei

einem oder mehreren Ampelhalten die im Speicher vor-
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handenen Fahrdaten nicht durch die sich hierbei erge-

benden nachfolgenden Leerdaten fiberschrieben werden.

In einem solchen Fall 1aBt sich, wie einzusehen ist,

auf eine ffir den Fahrbetpieb eine Dauer von 1 Minute

Daten aufnehmende Speicherschleife unter Umsténden we-T
sentlich mehr Datenmaterial einschreiben und insofernd

komprimieren.

Die Interfaceschaltung ffir die Beschleunigungs— oder

Wegsensoren kann beispielsweise vier gepufferte zan-

ler enthalten, d.h. Zahler, deren Ausgénge qepuffert

auf eine Busleitung gegeben werden. Der Mikroprozessor

fragt entsprechend seiner Programmierung diese Zihler-

stande ab, wobei er vorher selbst einen Zéhlerstop

einleitet. Sofort nach Abfrage werden die entsprechen—

den Zahler ffir die Beschleunigung und Wegsensoren wie-

der rfickgesetzt und beginnen ihren Zahlvorgang erneut

- in der Zwischenzeit, namlich bei den hier angenomme-

men 100 ms Absténdendbezfiglich der jeweiligen Datenein—

tragungen hat der Mikroprozessor hinreichend Zeit, um

durch geeignete Verknfipfungen der gemessenen und Von

ihm abgefragten Daten ein unfallbedingtes Triggerer-

eignis zu errechnen. Ein solches Triggerereignis ist

selbstverstfindlich immer dann gegeben, wenn eine der

erfafiten Beschleunigungswerte Von sich aus schon einen

vorgegebenenschwellwert fiberschreitet — erganzend hier-

zu berechnet der Mikroprozessor selbstverstandlich

resultierende Werte aus den Langs— und Querbeschleuni—

gungsmessungen und kann daher auch dann ein unfallbe-

dingtes Triggerereignis feststellen, wenn die Be-

schleunigungswerte einzeln den jeweiligen Sollwert

nicht fiberschreiten. Die Ermittlung der Drehbeschleu-

nigung ist dabei eine einfache Subtraktion, wie weiter

vorn schon erwéhnt, eine Winkelbeschleunigung lafit
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mityels eines Algorithmus
sich entsprechend errechnen. Zu der Erfassung eines

Triggerereignisses, dessen Feststellung grundsétzlich

eine weitere, im folgenden erléuterte Funktion des

Mikroprozessors einleitet, noch folgendes. Die Erfin-

dung ermfiglicht mit hoher Sicherheit auch die Erfas-

sung reiner Personenunfélle, da die ermittelten Daten

einer Gewichtung unterworfen werden kénnen. So kann

der Mikroprozessor durch Berechnungen ein Triggerer—

eignis beispielsweise dann feststellen, wenn die Langs-

beschleunigung einen bestimmten Wert erreicht, der

gegebenenfalls weit unter einem angenommenen Schwell—

wert liegt, andererseits aber bei diesem erreichten

Wert die Bremse nicht betétigt worden ist. Dies l§Bt

auf einen Personenunfall schliefien — desgleichen k6n-

nen durch entsprechende Gewichtung auch bei Vollbrem-

sungen auftretende zusatzliche Beschleunigungsande-

rungen, die sich als St6Be am Kraftfahrzeug definieren

lassen, wenn dieser bei einer Vollbremsung auf ein

Hindernis trifft, im Sinne der Feststellung eines

Triggerereignisses ausgewertetwerden.

Immer dann, wenn ein solches Triggerereignis aufge—

treten ist. kénnen zwei Falle unterschieden werden.

Erfolgt keine Verminderung der Geschwindigkeit bis

zum schliefllichen Halt, dann kann daraus geschlossen

warden, daB es sich um einen Fahrerfluchtfall han-

de1t,und der Mikroprozessor verléfit dann Von selbst,

also auch ohne dafi das Fahrzeug halt, die primére

Zéhlschleife ffir die Dateneintragung, er veranlafit

also eine Erhéhung der Startadresse ffir die Aufzeich-

nung um den kompletten Offset der (primaren) Speicher-

séhleife, und zwar, und dies gilt ffir alle Fiaillefdes

Auftretens eines Triggerereignisses, entweder zurfick-
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gerechnet bis zum letzten Halt des Fahrzeugs (Datenum—

fang zwischen zwei Startmarken - wodurch immer nur

die ffir den jeweiligen Unfall relevanten Daten gesi-

chert und der verffigbare Speicherraum optimal genutzt

warden kann) oder, falls seit dem letzten Halt ein lan-

gerer Zeitraum als ffir die primare Zahlschleife (1 Mi-

nute) vergangen ist, ehen das Einfrieren dieser einmi-

nfitigen Speicherzahlschleife dadurch, daB der Mikropro-

zessor jetzt mit der um den kompletten Offset erhfihten

neuen Startadresse arbeitet.

Auf diese Weise brauchen im fibrigen sog. Vorlauf- bzw.

Nachlaufzeiten nicht mehr festgelegt, also berficksich-

tigt zu werden, und es sind Mehraufzeichnungen (Polge-

unfélle) méglich.

Kommt andererseits nach Feststellung eines Triggerer—

eignisses das Fahrzeug, wie es fiblich ist, zu einem

Halt, dann stoppt die Eintragung mit dem Fahrzeugstill-

stand, die neue Startadresse wird definiert, gegebe—

nenfalls werden mit dem Offset die Nullfrequenzen der

Beschleunigungsgeber eingetragen, und der Zéhlvorgang

wird gestartet, um zu jedem spfiteren Zeitpunkt, wie

gleich noch erlautert wird, einen Bezug zur Absolut-

zeit herstellen zu kénnen.

Eine dritte M6glichkeit,7Unfalldaten auch ohne Er-

rechnung bzw. Feststellung eines Triggerereignisses

durch Mikroprozessor bis zurA¢swertung zu speichern,

ergibt sich aufgrund der vorteilhaften Grundkonzeption

vorliegender Erfindung dadurch, dafi béi einem Unfall}

wenn dieser beispielsweise personenbezogen ist und/

Oder die Kollision mit einem evtl. nur sehr kleinen

Hindernis in ihren Auswirkungen so gering ist, daB
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der Rechner ein Triggerereignis nicht ausmachen kann,

die eingeschriebenen Daten dennoch deshalb gespeichert

bleiben, weil, wie weiter vorn schon erwahnt, bei je-

dem Halt - und ein solcher ergibt sich, normales Ver-

halten vorausgesetzt, bei jedem Unfall durch die Re-

aktion des Fahrers - dig?g¥gittelten (gemessenen) Da-

ten nicht mehr in den Speicher fibernommen werden, son-

dern diese reine Haltezeit durch das Starten eines

Zahlers erfaBt wird.

Veranlafit daher der Von dem Unfall betroffene Ver-

kehrsteilnehmer die Entnahme der Speicherkassette

nach einem solchen, Von ihm selbst festgestellten Un-

fall} dann sind die méglicherweise seine Unschuld be-

weisenden Daten nicht verloren, sondern in der (prima-

ren) Speicherschleife aufgezeichnet, zusammen mit der

seit dem Halt des Fahrzeugs vergangenen Zeit, so dafiso

auch ein lfickenloser Bezug zur Absolutzeit hergestellt

werden kann.

Der weiteze Vorgang ist dann so, dafi zur Auswertung

die Speicherkassette, die in bevorzugter Ausffihrungs—

form auch die Zeitbasis, den von ihr in seinem System-

takt abhéngenden Mikroprozessor, sowie mindestens die

Beschleunigungseensoren umfafit, entnommen wird. Bei die—'

ser Entnahme lauft der zur Erfassung der Haltezeit ge-

startete Zahler weiter. Wird die Speicherkassette dann

in einer Auswertestation, was vorgezogen wird, ausge-

lesen, dann stoppt der Rechner der Auswertestation den

Zeitzahler, und es werden die Absolutzeit, fiber welche

die Auswertestation ja verffigt, sowie der Zéhlerstand

des Zeitzahlers den ausgelesenen Daten angeffigt. Durch

diese nach rfickwérts gerichtete Errechnungsméglichkeit

unter Einschlufl der Zahlerposition des Haltezeit-Zah-
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lers ist es natfirlich méglich, einen lfickenlosen Bezug

zur Absolutzeit herzustellen, wobei alle Zeitzahler auf

den (sehr geringffigigen) Gangfehler der Quarzzeitbasis

des Unfalldatenschreibers wahrend der Zahlerzeit redu-

ziert werden. Auf diese Weise ist es mfiglich, beliebig

viele, unabhéngige Unfalldatenschreiber-Speicher direkt

miteinander in Bezug zu setzen, da alle Speicherinhalte

eine gemeinsame Zeitmarke enthalten. Durch eine Bestim-

mung der Gangabweichung der Quarzzeitbasis jedes Unfal1-

datenschreibers beim Auslesen kann dann auch der gerinq-

ffigige relative Gangfehler auf Null zurfickgeffihrt wer-

den. Es ist auf diese Weise mfiglich, unter Umstanden

auch noch mehrere Wochen zurfickliegende Unfélle, die

durch Fahrerflucht nicht zur unfiittelbaren Auswertung

der Speicherkassette geffihrt haben, festzustellen, denn

bei einem solchen Unfall wird durch die Reaktion des

Mikroprozessors auf das von ihm selbst festgestellte

Triggerereignis sowohl, wie nach jedem Triggerereignis,

die Zahlschleife um den kompletten Offset neu definiert,

d.h. die Startadresse entsprechend erhbht, so daB der

Unfalldatenschreiber jetét in einer sekundaren Zahl-

schleife lauft, als auch gleichzeitig eine Zeitzahlung

in Gang gesetzt, die nicht mehr gestoppt wird und die

nur eine Speicherstelle im Festspeicher besetzt. Die

Organisation Von Mikroprozessor mit Festspeicher kann

dann weiter so getroffen sein, dafi auch bei zyklischem

Zéhlschleifenumlauf in der sekundaren (neuen) Speicher-

schleife Zwischenhalts wieder durch entsprechendes,

paralleles Zéhlen.(des gleichen Systemtaktes) erfaBt

werden.

Durch das standige Arbeiten des Mikroprozessors und

die Messung sowie Verrechnung der eingehenden Daten

sind natfirlich auch Unfallgeechehen am stehenden oder
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geparkten Fahrzeug erfaBbar, denn sobald einer der

b—Sensoren Von seiner Nullfrequenz abweichende Werte

liefert, wie sie bei einem Auffahrunfall auf ein ste-

hendes Fahrzeug auftreten, wird dies vom Mikroprozes-

sor natfirlich als Bewegung des Fahrzeugs interpretiert

und nach Eintragung des erreichten Zeitzahlerstands

(ffir die Haltezeit) startet eine neue Aufzeichnungs-

frequenz. Kommt das kollidierte parkende Fahrzeug an-

schlieBend wieder zur Ruhe, dann wird dies als neuer

Fahrzeughalt interpretiert und der Zéhlvorgang wieder

eingeleitet, so daB jederzeit die zur Kollision ffih-

renden Daten erfaflt werden kénnen, wenn ein solcher

Unfall zu einem spéteren Zeitpunkt bemerkt und die

Speicherkassette zur Auswertung gegeben wird. Es lafit

sich dann auch der Absolutzeitpunkt der Fahrzeugbesch§-

digung noch feststellen.
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Patentansgrfiche

1. Verfahren zur kurzzeitigen Aufnahme bzw. Speiche-

rung von unfallbezogenen Daten und Ereignissen bei

Kraftfahrzeugen, wobei durch Erfassung Von Radum-

drehungen Daten bezfiglich zurfickgelegter'Fahrt-

strecke und Fahrzeuggeschwindigkeit,mittels Be-

schleunigungssensoren Daten ffir L§ngs— und Querbe—

schleunigung des Fahrzeugs und gegebenenfalls durch

Erfassung sonstiger interessierender Betriebszu—

stfinde diese_angebende Daten gewonnén, einer Ana-

log/Digitalwandlung unterworfen und mittels eines

zentralen Taktes ffir die Datenbewegung kurzzeitig

zwischengespeichert bzw. nach Auftreten eines Un—

falls unldschbar gespeichert werden, dadurch ge-

kennzeichnet, daB samtliche erfafiten Daten in di-

gitaler Form zeitlich fortlaufend im durch den

zentralen Takt gegebenen zeitlichen Abstand auf

Speicherplfitze eines Festspeichers (22) durch De— T
finieren einer in einer Maximalschleife umlaufen-

den Adressierung eingeschrieben werden,

daB die Beschleunigungsdaten durch die direkte
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Auswertung von Frequenzanderungen von Beschleuni—

gungssensoren auf kapazitiver Grundlage enthalten—

den Schwingschaltungen gewonnen werden,

und dafi bei Auftreten eines durch ein Unfallgesche—

hen verursachten Triggerereignisses die Adressie—

_rung durch Startadressenerweiterung (Anderung der
Startadresse) in mindestens eine weitere, die bis-

herigen Festspeicheradressen nicht mehr enthaltende

Sekundéradressierschleife fibergeht derart, daB samt-

liche zeitlich vor dem Unfall liegenden Daten bis

zur Auswertung unlbschbar gespeichert bleiben.

Verfahren nach Anspruch 1, dadurch gekennzeichnet,

daB nach einem Fahrzeughalt bzw. bei stehendem Fahr-

zeug die Belegung der Speicherplatze des Festspei—

chers durch das Aufzeichnen der Datensequenz unter-

brochen und zur Erfassung der reinen Haltezeit ein

Zéhlvorgang gestartet wird und daB bei erneuter Be-

wegung des Fahrzeugs die neue Aufzeichnungssequenz

mit dem Eintrag des Zahlerstandes als Startmarke

beginnt.

Verfahren nach Anspruch 1 Oder 2, dadurch gekenn—

zeichnet, dafl der zentrale, die Datenbewegung und

die Zahlvorgange bestimmende Systemtakt Von einer

Quarzzeitbasis vorgegeben ist.

Verfahren nach einem der Ansprfiche 1 bis 3, da-

durch gekennzeichnet, daB durch Vergleich gemesse—

ner Beschleunigungsdaten (Léngse und Querbeschleu-

nigung) bzw. errechneter Beschleunigungsdatenu

(Resultierende Von Langs- und Querbeschleunigung,

Winkelbeschleunigung)und Vergleich mit gegebenen-
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falls auf andere Fahrzeug-Statusdaten (Bremsung)

bezogenen Schwellwerten sowie gegebenenfalls unter

Einbeziehung Von Weg— und Geschwindigkeitsdaten

ein unfallbezogenes Triggerereignis festgestellt

und durch Speicherversatz (Definition einer neuen,

um einen kompletten Offset ffir eine gegebene Spai-

cherschleife erhfihter Startadresse) in einem ande-

ren Speicherbereich sémtliche Fahrzeugdaten weiter

aufgezeichnet werden (sekundare Adressierz§hlschlei-

fe).

Verfahren nach einem der Ansprfiche 1 bis 4, da-

durch gekennzeichnet, daB der Offset ffir die Start-

adressenerhahfing bei Auftreten eines Triggerereig-

nisses entweder auf eine komplette Speicherschlei-

fe bezogen wird oder auf den gespeicherten Daten—

umfang einer zurfickliegenden Aufzeichnungssequenz

zwischen zwei Startmarken, die mit dem Eintrag des

durch einen vorherigen Halt des Fahrzeugs veran-

laBten Zfihlerstands beginnt.

Verfahren nach einem der Ansprfiche 1 bis 5, da-

durch gekennzeichnet, daB nach jedem Triggerereig—

nis ohne bzw. mit nachfolgendem Fahrzeughalt der

Zeitzahlvorgang durch systemtaktbedingtes Hochzah-

len einer Speicherstelle im Festspeicher anlfiuft

und solange durchgeffihrt wird, bis die Speicherkase

sette einschliefllich Zeitbasis, Mikroprozessor-

schaltung, Festspeicher und den Beschleunigungs-

sensoren zur Auswertung ausgelesen und der erreich—

te Zeitzahlerstand mit der Absolutzeit der Auswer—

testation in Bezug gesetzt wird derart, daB im Mo-

ment des Auswertens eine lfickenlose absolute Zeit-

bestimmung bezfiglich des Eintritts des Triggerer-
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eignisses erfolgt.

Verfahren nach einem Oder mehreren der Ansprfiche

1 bis 6, dadurch gekennzeichnet, daB zur automati-

schen Eichung der Beschleunigungssensoren die je-

weiligen aktuellen Nullfrequenzen bei jedem Fahrzeug-

start (Beginn der Aufzeichnung) in den Speicher ein-

geschrieben werden.

Unfalldatenschreiber zur Durchffihrung des Verfah—

rens nach einem oder mehreren der Ansprfiche 1 bis 7,

mit Radumdrehungen abtastenden Gebern zur Ermittlung

von zurfickgelegter Fahrstrecke und Fahrzeuggeschwin-

digkeit, mit Beschleunigungssensoren ffir die Erfas—

sung Von Langs- und Querbeschleunigungen, gegebenen—

falls mit weiteren Sensoren zur Erfassung sonstiger

interessierender Betriebszustande, mit Mitteln zur

Analog/Digitalwandlung der erfafiten Daten, mit einem

zentralen Taktgeber ffir die Datenbewegung, ferner

mit Speichermitteln zur kurzzeitigen Zwischenspei-

cherung bzw. nach Auftreten eines Unfalls (Trigger-

ereignis) zur unléschbaren Speicherung'der nachfol—

gend auswertbaren erfaBten Daten, dadurch gekenn—

zeichnet, dafl lediglich ein Festspeicher (22) zur

umlaufenden Speicherung der erfafiten Daten zunachst

in einer ersten Speicherschleife mit einer vorgege-

benen Anzahl Von Speicherplatzen vorgesehen ist,

dafi zur Erfassung der Beséhleunigungsdaten Schwing-

schaltungen mit Beschleunigungssensoren auf kapa—

zitiver Grundlage vorgesehen sind, wobei die yon

diesen abgegebenen Frequenzen unmittelbar der digi-

talen Zahlung und nachfolgénden Speicherung im Fest-

speicher zuffihrbar sind und daB Verrechnungsmittel
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vorgesehen sind, die unter Auswertung yon erfasten

bzw. berechneten Beschleunigungsdaten und gegebenen-

falls weiterer Fahrzeugdaten den Zeitpunkt eines un-

fallbezogenen Triggerereignisses vorgeben derart,

dafi unter Erhfihung der Startadresse ffir die Daten—

speicherung um den kompletten Offset der (primaren),

gegebenenfalls reduzierten Speicherschleife eine

neue (sekundare) Speicherschleife definiert wird

zur nachfolgenden Datenspeicherung.

2Un£alldatenschreiber nach Anspruch 8, dadurch ge-

kennzeichnet, dafi Zeitzéhlmittel vorgesehen sind,

die bei jedem Fahrzeughalt gestartet durch den

quarzzeitbezogenen Systemtakt ihren Speicherinhalt

bis zur erneuten Fahrzeugbewegung veréndern, wobei

der jeweils erreichte Zahlerstand als Startmarke

mit der neuen Aufzeichnungssequenz gespeichert wird.

Unfalldatenschreiber nach Anspruch 8 Oder 9, da-

durch gekennzeichnet, daB periphere, zusatzliche

Betriebszustande des Kraftfahrzeugs als mit hoher

Auflésung und mit normaler Auflésung zu speichernde

Daten (Status-A-Daten; Status-B—Daten) definiert

und in die Datensequenzen einbezogen sind.

Unfalldatenschreiber nach einem der Ansprfiche 8

bis 10, dadurch gekennzeichnet, daB der Festspei-

cher (22) mit der Datenverwaltung und Organisation

(Steuerlogikschaltung 21 und Rinqadressierer 23

bzw. Mikroprozessor 21/23) zusammen mit den Be-

schleunigungssensoren (26) getrennt zu einem Basis-

geratteil in Form eines Einschubs (Speicherkas—

sette 31) ausgebildet sind, wobei das einen Ein-

schub ffir die Speicherkassette aufweisende Basis-
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gerat die Schnittstellen (24) ffir die fibermittlung

der digitalen Statusdaten, Pufferspeicher und

Stromversorgung enthélt.

Unfalldatenschreiber nach einem der Ansprfiche 8

bis 11, dadurch gekennzeichnet, daB der Besch1eu-

nigungssensor mindestens einen, einseitig einge—

spannten, an seinem anderen Ende mit einer statio-

naren Gegenplatte (11', 12', 13') einen Kondensa—

tor bildenden Biegebalken (Zungen 11, 12, 13) umfafit,

sowie einen zugeordneten Oszillator, dessen schwing-

frequenz sich in Abhéngigkeit zur Kapazitéts§nde-

rung am Kondensator bei einer Beschleunigungsein-

wirkung auswertbar andert.

Unfalldatenschreiber nach Anspruch 12, dadurch ge-

kennzeichnet, daB jeweils um 90° versetzt an einem

gemeinsamen blockférmigen Einspannkérper (10) ein~

seitig befestigte Zungen (11, 12, 13) vorgesehen

sind, denen gegenfiberliegend die Zungen fiber eine

vorgegebene Lange fiberdeckend, die stationaren Ge-

genplatten zur Bildung Von Kapazitatssensoren (F1,

F2, F3) angeordnet sind.

Unfalldatenschreiber nach Anspruch 12 oder 13, da-

durch gekennzeichnet, daB der blockférmige Ein-

spannkérper (10), den elektrischen Bezugspunkt

bildend, in einem geschlossenen, unter Vakuum ste~

henden Gehéuse, welches auf der Speicherkassette

befestigt oder Teil derselben ist, angeordnet ist,

fiobei an der Gehausebodenplatte (15) Uberffihrungs-

_k6rper (19) befestigt die Gegenplatten (11', 12',

13') der jeweils gebildeten Kondensatoren in ihrem

Abstand justierbar zu den Zungen (11, 12, 13) befe-

stigt sind.
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European Patent Office

Form PCTIISAIZIO (second eheel) (October 1981)
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This Annex lists the patent family members relating to the

patent documents cited in the above-mentioned international
search report. The members are as contained in the European
Patent Office EDP file on 18/06/84

The European Patent Office is in no way liable for these
particulars which are merely given for the purpose of
information.

Patent document Publication Patent family Publication
cited in search ' date a member(s) date

report i -

DE-A- 2322299 O8/ll/73 ’ 1371185 23/10/74
- 5427373 10/10/74

468500 15/Ol/76
49061840 15/O6/74

2818388 O8/ll/79
2020127 07/11/79

For more details about this annex :
see Official Journal of the European Patent Office, No. 12/82
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INTERNATIONALER RECHERCHENBERICHT

lnternationales Aktenzeichen PCT/DE 8 4 /Q 0 Q 4 1

I. KLASSIFIKATION DES ANMELDUNGSGEGENSTANDS (bei menreren Klassifikatnonssymbolen sind alle anzugeben)’
Nach der Internationalen Patentkiassufikaticn (IPC) oder nach der nationalen Klassrfikation und der IPC

Int.Kl.3: G 01 P 1/12
ll. RECHERCHIERTE SACHGEBIETE

Hecherchierter Mindestprijfstoff‘
Klassifikationssymboie

Int.Kl.’ G 01 P

Recherchierte nicht zum Mindestprflfstoff gehérende Verfjifentlichungen. soweit diese
unter die recherchierten Sachgebiete faHen5

Ill. EINSCHLAGIGE VEROFFENTLICHUNGEN "

Kennzeichnung der Veréffentlichung. soweit erforderlich unrer Angabe der Mafsgeblichen Teile” Betr. Anspruch Nr."

.3, A, 2322299 (GENERAL MOTORS CORP.)
8. November 1973, siehe Seite 6,
Zeilen 20-32; Seite 8, Zeilen 2-7;
Zeilen 14-19; Zeilen 24:32; Seite 9,
Zeilen 8-18; Figuren

A, 3226981 (MULLINS et al.) 4. Januar
1966, siehe Spalte 3, Zeilen 30-42;
Figuren 1-4

A, 2424537 (SOCIETE MOTO METER AG)
23. November 1979, siehe Seite 1,
Zeile 25 — Seite 2, Zeile 31; Figuren

A, 4250487 (ARNOLD) 10. Februar 1981,
siehe Spalte 1, Zeilen 40-64; Figur 2

A, 2917300 (SPIESS) 15. Dezember 1959,«
siehe Spalte 1, Zeilen 33-45; Figuren
1,2a,2b, 3

"T" Spétere Verdffentlichung. die nach dem internationalen An-meldedaturn oder dem Prioritétsdatum verdlfentlicht wor-
den ist und mil der Anrneldung nicht kolliduerl. sondern nur

' Besondere Kategorien van angegebenen Ver6ffentIichungen‘5:
"A" Verisffentlichung. die den allgemeinen Stand der Technik

..E..

..L..

definiert. aber nicht als besonders bedeutsam anzusehen ist
élteres Dokument. das iedoch erst am oder nach dem inter-
nationalen Anmeldedatum verbffentlicht worden ist
Vertiffentlichung. die geeignet ist. einen Prioritétsanspruch
zweilelhaft erscheinen zu Iassen. oder durch die das Ver-
iiffentlichungsdatum einer anderen im Recherchenbericht
genannten Verdtfentlichung belegt werden sol! oderdie auseinem anderen besonderen Grund angegeben ist (wie aus-
gefuhrt)

" Verblfentlichung. die sich aul eine mfindlicheoffenbarung.
eine Benutzung. eine Aussteliung oder andere Mafsnahmenbezneht

‘ Veréffenuichung. die vor dem internatxonalen Anmeldeda-
tym. aber nach dem beanspruchten Priorttétsdatum ver~offentlnchl werden ist

IV. BESCHEINIGUNG
Datum

24.

des Abschlusses der internatuonalen Recherche‘

Mai 1984

lnlernauonale Recherchenbehorde

Européisches Patentamt

Formblatt PCT/ISA/210 (Blatt 2) (Oktober 1981)

zum Verstandms des der Erfindung zugrundeliegenden
Prinzips oder der ihr zugrundeliegenden Theorie angegevben ist

' Verciffentlichung von besonderer Bedeutung: die bean-
spruchte Erfindung kann nicht als neu oder auf erfinde-
rischer Tétigkeil beruhend betrachtet werden

‘ Veréffentlichung von besonderer Bedeutung: die bean-
spruchte Erfindung kann nicht als auf erfinderéscher Te-‘mg-keii beruhend betrachtetwerden. wenn die veréffentlichung
mit einer oder mehreren anderen Veroffentlnchungen dre-
ser Kategone in Verbmdung gebracht wird und diese Ver-
bindung fur exnen Fachmann naheliegend ist

' Veriiffentlichung, die Mitglied dersefiben Patenttamnlie ist
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lll. EINSCHLAGIGE VER5FFENTL CHUNGEN (FORTSETZUNG VON ELATT 2)

ennzeichnung der Verb fen I chung °soweIterf. rderlich nter Angabe der marigeb I hen Teile " Bet Anspruch Nr ‘°

A R, A, 2511509 (0.N.E.R.A.) 18. Februar
1983, siehe Seite 5, Zeile 17 - Seite
6, Zeile 5; Figur 1

Furmblalt PCTHSA/210 (Zusatzbogen) (Oklober 1981)



Page 000697

ANHANG ZUM INTERNATIONALEN RECHERCHENBERICHT UBER DIE

INTERNATIONALE PATENTANMELDUNG NR. PCT/DE 84/00041 (SA

In diesem Anhang sind die Mitglieder der Patentfamilien
der im obengenannten internationalen Recherchenbericht ange-
ffihrten Patentdokumente anqegeben. Die Angaben fiber die
Familienmitglieder entsprechen dem Stand der Datei des
Européischen Patentamts am 18/O6/84

Diese Angaben dienen nur zur Unterrichtung und erfolgen
ohne Gewihr.
 

Im Recherchenbe- Datum der Mitglied(er) der Datum der
richt angeffihrtes Ver5ffent- Patentfamilie Ver5ffent-
Patentdokument lichung lichung

2322299 08/ll/73 GB-A- 1371185 23/10/74
AU-A- 5427373 10/10/74
AU-B- 468500 15/O1/76 .

49061840 15/06/74

23/11/79 2818388 O8/ll/79
2020127 07/ll/79__—n———-———,———-u-——-------————————-——————————

10/02/81 4291295 22/09/81

2917300
——.—_—.--———————a-———--———-———_—_—-—---———_——--—-—-_———-—.———_._—-—

2511509 I 18/02/83

_______________________________________________________________

Ffir néhere Einzelheiten zu diesem Anhang :

siehe Amtsblatt des Européischen Patentamts, Nr. 12/82
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Abstract of WO 8809023 (A1)
In orderto obtain the fullest possible data
concerning the antecedents and circumstances of
an accident involving motor vehicles for the purpose
of assessing responsibility, the accident data
recorder is equipped with a video camera (5)
arranged on or in the vehicle (1) and a video signal
recording unit (2) to which are fed the signals from
any other sensing devices (6) which may, if
necessary, provide additional information
concerning environmental conditions. The recording
unit (2) can be designed as a video tape recorder
with an endless tape or as a magnetic disk unit
which are capable of recording data for 10 minutes
and which on completion of such a cycle record over
the last cycle which has not beeninterrupted by an
accident. -.._-T.__,.L;
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(54) Title: ACCIDENT DATA RECORDER

(54) Bezeichnung: UNFALLDATENSCHREIBER

(57) Abstract

In order to obtain the fullest possible data concerning the antecedents
and circumstances of an accident involving motor vehicles for the purpose of
assessing responsibility, the accident data recorder is equipped with a video
camera (5) arranged on or in the vehicle (1) and a video signal recording unit
(2) to which are fed the signals from any other sensing devices (6) which may, if
necessary, provide additional information concerning environmental condi-
tions. The recording unit (2) can be designed as a video tape recorder with an
endless’tape or as a magnetic disk unit which are capable of recording data for
10 minutes and which on completion of such a cycle record over the last cycle
which has not beeninterrupted by an accident.

(57) Zusammenfassung

Um mtiglichst umfassende Informationen fiber die Vorgeschichte und
den Hergang eines Unfalles mit Kraftfahrzeugen ffir die Beurteilung der Ver-
schuldensfrage zur Verftigung zu haben, ist der Unfalldatenschreiber mit einer
am bzw. im Fahrzeug (1) angeordneten Videokamera (5) sowie einer Videosig-
nal-Aufzeichnungseinheit (2), der auch die Signale Von allfalligen weiteren Sen-
soreinrichtungen (6), die gegebenenfalls zuséitzliche Auskunft fiber Umgebungs-
bedingungen geben, zugefiihrt sind, ausgestattet. Die Aufzeichnungseinheit (2)
kann dabei von einem Video-Bandrecorder mit Endlosband oder einer Magnet-

platten-Station gebildet sein, die fiir cine 1- bis 10-miniitige Datenaufzeichnung
ausgelegt sind und nach Ablauf eines derartigen Zyklus den vorherigen, nicht
dutch einen Unfall unterbrochenen Zyklus iiberschreiben.
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UNFALLDATENSCHREIBER

Technisches Gebiet

Die Erfindung betrifft einen Unfalldatenschreiber zur

kurzzeitigen Aufnahme bzw, Speicherung Von unfallbezogenen

Daten bzw. Ereignissen bei Kraftfahrzeugen, mit zumindest

einer am Fahrzeug angeordneten Sensoreinrichtung zur Erfas-

sung von interessierenden Daten bzw. Ereignissen und Um-

wandlung derselben in elektrische Signale, sowie mit einer

Speichereinrichtung, welche mit allen Sensoreinrichtungen zur

Signalubertragung verbunden ist und zur zeitlich bestimmten,

kurzzeitigen Zwischenspeicherung, bzw. — nach Auftreten eines

fiber zumindest eine der Sensoreinrichtungen festgestellten

Unfalles — unldschbaren Speicherung, qer Signale dient.

Stand der Technik

Unfalldatenschreiber, die bei der Verwendung in einem

Kraftfahrzeug dazu dienen, fur die Beurteilung eines Unfalles

relevante Daten oder Umsténde, die in einem bestimmten,

begrenzten Zeifiraum vor dem Unfall auf— bzw. eingetreten

sind, aufzuzeichnen und fiber den Unfallzeitpunkt hinaus zu

speichern und zur Verfugung zu halten, sind in vielféltiger

Form bekannt - im wesentlichen arbeiten die meisten der in

diesem. Zusammenhang bekannten Geréte auf mechanischer

Grundlage als sogenannte Kurzwegschreiber. Derartige Kurzweg—
schreiber oder Fahrscheiben—Tachographen verfugen jeweils

fiber einen Antrieb durch eine biegsame Welle vom Getriebe

bzw. von den Antriebsrédern des Fahrzeuges her zur Registrie—

rung der Umdrehung der Antriebsréder, wobei aber lediglich

die zeitbezogene Geschwindigkeit vor dem Auftreten eines

Unfalles ohne jede zusétzliche Daten aufgezeichnei werden

kann. Bei blockierten Rédern sind bei derartigen Anordnungen

naturgeméfi keinerlei Daten mehr aufzuzeichnen, was von

besonderem Nachteii 13:, da in dieser Phase eine besonders

sorgféltige Datenaufzeichnung notwendig ware.

Aus der DE—PS 23 22 299 is: eine Einrichtung zur Regi-

strlerung Von Betr1ebsdaten eines Fahrzeugs bekannt, d1e als
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Unfalldatenschreiber diese Betriebsdaten digital mindestens

einer Zwischenspeicherung zuffihrt. Uber je einen Beschleuni—

gungsmesser far die Erfassung Von Léngsbeschleufiigungen und

Querbeschleunigungen Sowie einen induktiven Ffihler ffir die

Radumdrehung Twerdén elektrische Signale geliefert, die im

Takt eines Steuersignalgebers Schieberegister durchiaufen.

Das Aufprallsignal, also die eigentliche Feststellung des

Unfalles, wird durch eihen Vergleich der Léngs- und Quer-

beschleunigungssignale ermittelt. Als wesentlicher Nachteil
dieser Einrichtung ist wiederum die Tatsache zu nennen, dafi

damit fiur sehr wenige, zur Beurteilung der Gesamtsituation

bei einem.Unfa11 Zweckdienliche Daten gesammelt werden kénnen

bzw; nach einem Unfall auch tatséchlich zur Verffigung stehen.,

Aus def EP—Al—O 118 818 ist schliefilich ein Unfa11daten—

schreiber der eingangs genannten Art bekannt geworden; bei

dem ,die zurflckgelegte»Fahrtstrecke und Fahrzeuggeschwindig—

keit aus der Erfassung der Radumdrehungen, die Léngs- und

Querbeschleunigungen des Fahrzeuges fiber Besch1eunigungssen-

soren und zusétzlich sonstige interessierende Betriebszu—

Tsténde 1 bzw. Daten erfafit, einerT Analog/Digitalwandlung
unterworfen und mittels eines zentralen Taktes ffir die

Datenbewegung kurzzeitig zwischengespeichert bzw. — nach

einem Unfall 4 unldschbar gespeichert werden. Sémtliche Daten

werden dabei zeitlich fortlaufend in —einen Festspeicher

eingeschrieben. Obwohli bei diesem bekannten Unfa11daten-

schreiber bereits Teine Reihe sehr wesentlicher interner,

kraftfahrzeugbezogenef1 Daten — wie etwa der Status der

Blinkanlage, der Hupe, der Bremse usw. - mitfiberwacht und

aufgezeichnet werden, ist doch auch’ in diesem Zusammenhang

wiederum als wesentlicher Nachteil zu nennen, dag praktisch

Reine vom denT Unfalldatenschreiber tragénden Fahrzeug

unabhéngige éuBere Einflfisse aufgezeichnet und im Falle eines

Unfalles gespeichert werden kénnen.

Darstellung der Erfindung

Aufgabe der vorliegenden Erfindung ist es, die genannten

Nachteile der bekannten Unfalldatenschreiber zu vermeiden und

insbesonders einen Unfalldatenschreiber der eingangs genann—
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ten Art so zu verbessern, daB die nach dem Auftreten eines

Unfalles oder eines anderen, vergleichbaren Ereignisses

tatséchlich in der Speichereinrichtung zur Verfgugung

stehenden Daten eine mdglichst weitgehende Berficksichtigung

aller im Zusammenhang mit dem Unfall bzw. mit der Klérung der

Verschuldensfrage wesentlichen Daten erlauben.

Dies wird geméB der vorliegenden Erfindung dédurch

sichergestellt, dafi zumindest eine'der Sensoreinrichtungen

eine optische Erfassungseinheit samt in der Speichereinrich—

hung zugehbriger Bildaufzeichnungseinheit aufweist, dafi die

optische Erfassungseinheit Von einer Videokamera und die

Bildaufzeichnungseinheit Von einer Videosigna1—Aufzeichnungs—

einheit gebildet ist, und dafi der Videosignal-Aufzeichnungs—

einheit auch die Signale Von allfélligen weiteren Sensorein—

richtungen, die gegebenenfalls zusétzliche Auskunft fiber

Umgebungsbedingungen und dergleichen geben, zugefuhrt sind.

Die Verwendung einer Videokamera, die heutzutage bereits

extrem klein, handlich, robust, zuverléssig und preisgfinstig

auf den Markt erhéltlich ist, gibt -unmittelbar den enormen

Vorteil einer objektiven Aufzeichnung aller fur die Beur~

teilung eines Unfalles wesentlichen Daten und Umsténde. Aus

der bekannten Bildfolgefrequenz kbnnen beispielsweise unmit-

telbar und mit grofier Genauigkeit Geschwindigkeiten, Be—

schleunigungen, oder Fahrtstrecken aller an einem Unfall

beteiligten Fahrzeuge ermittelt werden, wozu im Normalfall

zusétzlich nur noch eine Referenzentfernung an der Unfa1l—

stelle selbst sowie die Brennweite der auf der Videokamera

verwendeten Optik bekannt sein mus. Aus der Videoaufzeichnung

léfit sich weiters unmittelbar beispielsweise ersehen, ob

Lichter oder Blinker an entgegenkommenden bzw. kreuzenden

Fahrzeugen gesetzt waren, ob bzw. welche warn— oder Hinweis—

tafeln aufgestellt waren, ob Bahnschranken bereits halb

geschlossen waren, und dergleichen mehr. Auch Informationen

fiber den tatséchlichen Strafienzustand — Streusplitt, Sch1ag-

ldcher, Fahrbahnnésse - oder Umgebungsbedingungen — Regen,

Nebel, Staubwolken - sind unmittelbar zu erhalten. Kombiniert

mit Zustandsdaten betreffend das den ierfindungsgeméfien

Unfalldatenschreiber fuhrende Fahrzeug — wie etwa zusétzliche

Information fiber die Fahrgeschwindigkeit. Getriebestellung,
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Status der Lichter usw. — ergibt sich eine Mfiglichkeit zur

1ficKen1osenTUberwachung und bedarfsweisen Festhaltung aller

wesentlichen Daten zur Beurteilung eines Unfalles, auch wenn

die anderen der an einem Unfall beteiligten Fahrzeuge nicht

TmitTeinem erfindungsgeméfien Unfalldatenschreiber ausgerfistet

sind,

Abgesehen von dér priméren Verwendung als Unfal1daten-
schreiber bietet die erfindungsgeméfie Anordnung unmittelbar

auch den Vorteilg daB unabhéngig vom tatséchlichen Auftreten

{einesT Unfalles bzw., eines éhnlichen Ereignisses stets eine

grofie Menge Von Daten fiber alle im Blickfeld der Videokamera

passierenden Ereignisse zur Verfugung steht, was es bei-

Tspielsweise ermfiglicht, ein das eigene Fahrzeug nach dem

Uberholen rficksichtslos schneidendes Fremdfahrzeug aus-

zuforschen und den Fahrer zur Anzeige zu bringen. In gleicher

Weise stehen beispielsweise natfirlich auch Daten fiber im

Blickfeld der Videokamera passierende Unfélle zur Verffigung,

an denen das mit dem erfindungsgeméfien Unfalldatenschreiber

éusgerfistete Fahrzeug gar nicht beteiligt ist, sodas auch

diesbezfiglich die Aufklérung des Unfallherganges bzw. die

Klérung der Verschuldensfrage sehr vereinfacht wird.

DenkbarTwére nétfirlich auch eine etwa vom Gesetzgeber

verordnete bzw. T von den Fahrzeugherstellern gemeinsam

beschlossene Einffihrung derartiger Unfalldatenschreiber fur

alle neu zugelassenen Fahrzeuge, oder aber Tauch nur fur

besondere Einzeigruppen Von Fahrzeugén — vwie etwa Taxis,

Omnibusse, usw. 4 ; in diesem Falle kbnnten auch alle an

einem Unfall—betei1igten Fahfzeuge verpflichtet werdén, ihre
Videosigna1—Aufzeichnungseinheit bzw. das tatséchlich

verwendete SpeichermediumT unmittelbar am Unfallort an die

Exekutive {auszuh§ndigen,_ sodaB jegliche Manipulation an

diesen Beweismitteln ausgeschlossen ware. Auch kdnnten 2.B.

vepsiegelte bzw: plombierte Aufzeichnungseinheiten bzw.

Speichefmedien Verwendung finden, dieT nur Von autorisgerten
Personenkreisen, TwieT etwa der Exekutive, gebffnet bzw.

ausgetausch{“wetden kénnten.
Fur bestimmte Fahrzeuggfuppen. Vie etwa Omnibusse, Taxis,

Einsatzfahrzeuge und T dergleichen, kbnnte naturlich auch

vorgesehen sein. dafi eine zusétzliche Videokame*a,
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Fahrer bzw. den Innenraum des Fahrzeuges gerichtet, mit an

die Aufzeichnungseinheit angeschlossen wird, womit Unfélle

bzw. Ereignisse, die auf ein Fehlverhalten bzw. Ablenkung

oder dergleichen des Fahrers zuruckzufuhren sind, unmittelbar

als solche erkennbar wéren.

In der DE—OS 32 43 786 ist bereits eine “permanente

Verkehrs—Aufzeichnung” geoffenbart bei der Umgebungsbilder

direkt.auf einer nach dem elektrostatischen Prinzip arbeiten—

den Bildtrommel nach Art eines Fotokopiergerétes festgehalten

werden sollen. Nach diesem Verfahren ist allerdings die

tatséchlich an der Trommel benbtigte Lichtintensitét so groB,

dafi nur intensive zusétzliche Beleuchtung eines nahegelegenen

Objektes bei gleichzeitig grbfitmdglichere Blendenbffnung des

verwendeten Objektives (was die Schérfentiefe praktisch auf

eine einzelne gpene reduziert) eine derartige Abbildung

ermbglicht. Darfiber hinaus sind in der genannten Schrift

stets nur einzelne Bilder — also praktisch ”Standbi1der“-

der Umgebung angesprochen. Wie derartige 'einzelne Bilder

einer sich naturgeméfi fiblicherweise bewegenden Umgebung

uberhaupt zu auf einer Trommel fixierbaren ”Momentaufnahmen“

gemacht werden kbnnen ist ebenfalls nicht ersichtlich.

Aber auch wenn fiber all dies hinweggesehen wurde, besteht

immer noch zur vorliegenden Erfindung der grundlegende

Unterschied, dafi geméfi der genannten Schrift einzelne

Standbilder (vergleichbar mit einzelnen Fotos geschossen von

einer automatischen Kamera) aufgenommen wefden, wogegen geméfi

der vorliegenden Erfindung mit der Videokamera tatséchlich

Bewegungsabléufe registriert und kurzzeitig bzw. bedarfsweise

auch bleibend festgehalten werden. DaB aus einem ”Standfoto“
nur in den seltensten Féllen relevante Aussagen fiber den

Hergang Von Kollisionen Hzwischen bewegten Fahrzeugen oder

dergleichen und damit fiber die Verschuldensfrage oder

éhnliches zu erhalten sind, versteht sich Von selbst.

Die Videokamera kann in weiterer Ausgestaltung der

Erfindung im Bereich der Windschutzscheibe innen im Kraft~

fahrzeug angebracht sein, wobei vorzugsweise auch Rfickspiegel

und/oder Bedienelemente und/oder Fahrzustandsanzeigen mit im

aufgenommenen Bildfeld sind. Damit ist insbesonders im

Zusammenhang mi: elnen grbfieren Innenraum aufweisenden
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Kraftfahrzeugen, wie etwa Lastkraftwagen oder Autobussen,

eine sehr einfache Art der vor Schmutz, Eis, Witterungsein—

’f1ussen oder rdergleichen geschfitzten Anbringung der Videoka—

mera gegeben, welche den zusétzlichen Vorteil aufweist, dafi

das Blickfeld im wesentlichen dem des Fahrers entspricht, der

ja auch einen mdglichst umfassenden Uberblick fiber die

Umgebung haben mufi. Bei Miteinbeziehung Von zumindest Teilen

des Rfickspiegelfeldes, der Bedienelemente, bzw. der Fahrzu—

standsanzeigen des eigenen KraftfahrzeugesT ist aufi sehr
einfache Weise die Mitaufnahme der in diesem Zusammenhang zur

Verfflgung stehenden zusétzlichen Daten bzw. Informationen

sichergestellt — so kann z.B. durch Miteinbeziehung des

Rfickspiegels ins aufgenommene Bildfeld ohne weiteres hachge—

» wiesen werden, ob ein ezum Uberholen ausscherendes Fahrzeug

tatséchlich rechtzeitig vorher den entsprechenden Blinkerr

gesetzt hat. Gleiches kann aber natfir1ichT auch durch Anbrin-

gung einer zweiten,r beispielsweise durch die hintere Heck-

scheibe nach auBen gerichteten Videokamera erreicht werden,

was gegenfiber der normalerweise relativ kleinen Abbildung im

Rfickspiegel auf alle Félle Vorteile bezfiglich der erzielbaren

Detailgenauigkeii bietet.

Insbesonders bei rder Verwendung in Kraftfahrzeugeh mit

eher kleinem Fahrzeuginnenraum ist eine andere Weiterbildung

der Erfindung Von Vorteil, geméfi welcher die Videokamera an

der ifi Bewegungsrichtung vorderen Front des Kraftfahrzeuges,
vorzugsweise hinter eifier durchsichtigen Abdeckung, wie etwa

einer Scheinwerferabdeckung, angeordnet ist. Auf diese Weise

steht ein ungehinderter und méglichstlumfassender Blick in
die ffir die meisten Unfélle wesentlichste Fahrtrichtung des

Kraftfahrzeuges zur Verffigung — zusétzliche Informationen

fiber den Status [des den Unfalldatenschreiber tragenden

Fahrzeuges kdnnen hier beispielsweise fiber die heutzutage

bereits weitverbreiteten Bordcomputer des Kraftfahrzeuges und

entsprechende Interface—Schaltungen der Videosigna1—Aufzeich—.

nungseinheit zugeffihrt und zeitgleich mitaufgezeichnet

werden. Falls auch bei einer derartigen Anbringung der Video-

kamera das Feld hinter dem Kraftfahrzeug mitfiberwacht werden

soil, kann entweder eine geeignete Umlenkspiegelanordnung zur

Einblendung eines Blickes nach hinten Oder aber flberhaupt
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gerichtete Videokamera vorgesehen werden.

In weiterer Ausgestaltung der' Erfindung ist vorgesehen,

daB die, bzw. eine der, Videokamera(s) infrarotempfindlich

ist. was beispielsweise bei Fahrten in der Nacht Oder bei

schlechter Sicht grofie Vorteile bietet und einEachT zu

realisieren ist. Damit kénnen auch unbeleuchtete Objekte bzw.

Passanten oder Tdere mitaufgezeichnet werden, deren Verhalten

oft das Verkehrsgeschehen und insbesonders auch Unfélle auf

bisher kaum feststellbare Weise beeinflufit.

Die weiteren, mit der Videosigna1—Aufzeichnungseinheit

verbundenen Sensoreinrichtungen kbnnen geméfi einer vortei1—

haften Weiterbildung der Erfindung eine Mikrowel1en—Radarein-

richtung und/oder eine U1traschal1-Entfernungsmesseinrichtung

umfassen. Damit kbnnen - insbesonders auch bei schlechter

Sicht — wiederum relevante Umgebungsdaten, wie etwa bezfiglch

Entfernungen und Relativgeschwindigkeiten, mitaufgezeichneten

werden, die die Auswertung der Aufzeichnungen erleichtern und

verbessern.

Nach einer bevorzugten weiteren Ausgestaltung der Erfin-

dung ist vorgesehen, daB die weiteren Sensoreinrichtungen

eine Code—Empfangseinheit umfassen, welche auf die charak—

teristische Kennung von mit einem Code-Sender ausgerfisteten

anderen Fahrzeug anspricht. Damit kann — éhnlich zu den

zumeist Vierstelligen Kennziffern, die fiber Radar erfafiten

Flugzeuge im Uberwachungsraum einer Kontro11— und Leitstelle

zugeordnet werden, welche dann das jeweilige Flugzeug bis zum

Verlassen des Uberwachungsraumes automatisch kennzeichnen-

jedes Fahrzeug, bzw. jedes zu erfassende Fahrzeug einer be-

stimmten Gruppe, einfach und sicher identifiziert werden,

auch wenn z.b. schlechte Sichtverhéltnisse vorliegen oder der

schuldbewufite Lenker eines Unfallfahrzeuges sich nach

erfolgter Blendung und damit allfélliger Ausschaltung der

Aufzeichnungseinheit unerkannt vom Unfallsort entfernen

mdchte. Ebenfalls ausgeschaltet kbnnen damit die bekannten

Probleme mit Verschmutzten bzw. unlesbaren Kennzeichentafeln

werden.

Die Aufzeichnungseinheit kann nach einer weiteren

Ausgestaltung der Erfindung Von einem Video—Bandrecorder
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gebildet sein, der vorzugsweise mit einem Endlosband einer

Laufdauer im Zeitbereich Von 1 bis 10 Minuten ausgerfistet

dist. Derartige Bandrecorder sind heutzutage Stand der Technik

[und in qualitativ hochstehender, robuster und dkleiner Form

auch bereits sehr*kostengfinstig im Handel erhéltlich. Durch

die Ausrfistung mit einem eEnd1osband bzw. einer End1osband—

kassefte mit der genannten Laufdauer ist sichergestellt, daB

einerseits nalle fir die Beurteilung egnes allfélligen

Unfalles relevanten Aufienumsténde — betreffend das Wetter,

den Strafienzustand und dergleichen -dim Falle eines Unfalles

dauch tatséchlich aufgezeichnet sind und dafi andererseits auf

sehr einfache Weise eine sténdig fortlaufende Uberschreibung

der kurzzeitig dizwischengespeicherten dDaten bzw. Signale

erfolgen kann- Nach deme tatséchlichen Auftreten eines
Unfalles bzw. nach der Feststellung eines solchen fiber

izumindest eine def Sensoreinrichtungen — beispielsweise einem

Sogenannten Trégheitsschalter — kann das Endlosband bzw. die

Kassettei dem Bandrecorder entnommen und durch ein neues

ausgetauscht werden; womit, soferne dae Fahrzeug weiter

verkehrstfichtig ist, die unterbrochene Fahrt ohne weiteres

wieder fortgesetzt dwerdenT kann; das Endlosband bzw. die

Kassette kann zur Beurteilung der Verschuldensfrage aufgeho—

ben find jederzeit beliebig oftfabgespielt werden. Wenn — wie

eingangs bereits erwéhnt - mehfere an einem Unfall beteiligte
Fahrzeuge mit dem erfindungsgeméfien Unfalldatenschreiber

ausgerfistet sind, kann_zur Vorffihrung bzw. sachversténdigen

BegutachtungTauCh deine zeitrichtig zusammenmontierte Version

aller Aufzeichnungen gemeinsam — etwa auf einem GroBbi1d-

schirm - abgespie‘t werden, was insbesonders mit der bei

Videoabspielgeréten ‘ heutzutage zur Standardausrfistung

gehdrenden Standbi1d- bzw. Einzelbildschaltung sehr einfach

und rasch schlfissige Aussagen fiber Unfallhergang und Ver-

schuldensfrage,ef1aubtfi

Nach einer andereniweiterbildung der Erfindung kann die

Aufzeichnungseinheit Taber auch Von einer Magnetplatten—

Station gebildet sein, welche in ihrer Kapazitétdvorzugsweise

ffir eine ein— bis 1zehn—minfitige Datenaufzeichnung ausgelegt

ist und nach Ablauf eines derartigen Aufzeichnungszyklus den

vorherigen, nicht dutch einen Unfall unterbrochenen Zyklus
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uberschreibt. Derartige Magnetp1atten—Stationen sind heutzu—

tage als sogenannte "Disk—Drives" im Zusammenhang mit

Kleincomputern ausgereifter Stand der Technik, und sind

zufolge ihrer einfachen Handhab— und Archivierbarkeit fur die

Zwecke der vorliegenden Erfindung bestens geeignet.

Die Aufzeichnungseinheit kann nach einer anderen vortei1—

haften Ausgestaltung der Erfindung aber auch einen Festspei—

Cher aufweisen, der in seiner Kapazitét vorzugsweise fur eine

ein— bis zehn—minUtige Datenaufzeichnung ausgelegt ist und

nach Ablauf eines derartigen Aufzeichnungszyklus den vor-

herigen, nicht durch einen Unfall unterbrochenen Zyklus

uberschreibt. Ein derartiger Festspeicher enthélt in vortei1-

hafter Weise keine mechanisch beweglichen Teile und ist damit

fur die Verwendung in einem Erschutterungen und Vibrationen

ausgesetzten Fahrzeug bestens geeignet. Wenn mit billigeren

bzw. kleineren Festspeichern das Auslangen gefunden werden

5011, kann naturlich die Auflbsung der Videokamera auf

entsprechend weniger Bildpunkte gegenuber beispielsweise dem

normalen Fernsehbild herabgesetzt werden — die Grenzen daffir

sind nur durch die in der Praxis noch ermittelbaren relevan-

ten Umgebungsbedingungen bzw. Daten gegeben.
Zusétzlich zu der eingangs angesprochenen Mdglichkeit der

Ermittlung Von Geschwindigkeiten, Beschleunigungen oder

Fahrstrecken aus der Zuhilfenahme extern bestimmter Entfer—

nungen und der bekannten Bildfolgefrequenz. kann in weiterer

Ausgestaltung der Erfindung die Videokamera mit einer MeB—

optik mit ins Bildfeld eingeblendetem Raster zur Entfernungs—

und/oder Geschwindigkeitsmessung versehen sein. Derartige

Raster bzw. Strichmarken sind beispielsweise von Jagdferng1é—

sern oder militérischen Fernrohren her bekannt und erm6g1i—

Chen auf einfache Weise zumindest eine Grobabschétzung Von

Entfernungen. Die im bzw. am Fahrzeug angebrachte Videokamera

kann dabei beispielsweise so eingestellt werden, da5 eine

bestimmte Linie des ins Bildfeld eingeblendeten Rasfiers auf

die vor dem Fahrzeug in einer Entfernung Von 10 Metern oder

20 Metern liegende StraBenoberf1éche einjustiert wird. In

diesem Zusammenhang dann bei der Auswertung wesentliche

Anderungen der Hbhenlage bzw. der Neigung des Fahrzeuges

kbnnen z.B. durch entsprechende Sensoren in die Speicherung
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einbezogen und berficksichtigt werden.

Die Aufzeichnungseinheit kann nach einer bevorzugten
weiteren Ausgestaltung der Erfindung an einem hinsichtlich

mbglicher Unfallauswirkungen geschfitzten Ort, Vorzugsweise

zentral und/oder mit einer zusétzlichen Abdeckung versehen,

im Kraftfahrzeug angebracht sein. Damit kann optimaler Schutz

ffir die Aufzeichnungseinrichtung mit einem optimalen B1ick—

feld ffir die Videokamera kombiniert werden - albenfalls

erforderliche léfigere Signalverbindungen stellen in diesem

Zusammenhang kein Problem dar. [

Der Vollsténdigkeit halber sei hier auch darauf hinge-

wiesen, daB zufolge der extremen Lichtempfindlichkeit

einerseits und Einbrennsicherheit andererseits bei heutzutage

im Handel erhéltlichen Videokameras, beispielsweise auf der

Basis Von CCD—Chips (Charge Coopled Device), auch Nachtfahr—

ten an sich keine grofien Probleme ffir den effihdungsgeméfien

Unfalldatenschreiber darstellen — allenfalls ist aber

natfirlich mit einer verschlechterten Erkennbarkeit unbeleuch-

teter Umgebungsdetails bei Blendung durch ein entgegenkommen—
des Fahrzeug zu rechnen - auf alle Félle sind aber die auf

das eigene Fahrzeug bezogenen Daten sowie die Entfernung,

Geschwihdigkeit und Beschleunigung Von entgegenkommenden oder
kreuzenden Fahrzeugen zufolge der ’Beleuchtung derselben aus

der Aufzeichnung ermittelbar. ‘In diesem ezusammenhang sehr

hilfreiche weitere Sensoreneinrichtungen sind obenstehend

angesprbchen.

Beschreibung der Zeichnung einer Ausffihrung der Erfindung

Die Erfinduhg wird im folgenden noch anhand der schema-

tischen Zeichnung néher erléutert. T

Fig. 1 zeigt ein mit einem erfindungsgeméfien Unfa11da—

tenschreiber ausgerfistetes Kraftfahrzeug in Draufsicht und

Fig. 2 zeigt ein Beispiel des Bildfeldes einer Videoka—

merae mi: Mesoptik zur Verwendung in einem Ausfuhrungsbei-

spiel. wobei der Horizontalmafistab zur Verdeutlichung der

Darstellung fibertrieben grofi und nicht zum Vertikalmafistab

passend ist.

Das in Fig. 1 in schematisch gezeichneter Draufsicht
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dargestellte Kraftfahrzeug 1 ist mit einem Unfa11datenschrei-

ber zur kurzzeitigen Aufnahme bzw. Speicherung Von unfa11be—

zogenen Daten bzw. Ereignissen ausgestattet, der im wesent1i—

Chen aus einer eine nicht naher dargestellte Videosigna1—

Aufzeichnungseinheit 2 aufweisenden Speichereinrichtung 3

sowie einer fiber eine Leitung 4 verbundenen Videokamera 5 und

weiteren, ebenso wie die Videokamera 5 am Kraftfahrzeug 1

selbst angeordneten Sensoreinrichtungen, die hier nur

symbolisch angedeutet und mit 6 bezeichnet sind, besteht.

Uber die Sensoreinrichtungen 6, die beispielsweise auch

unmittelbar mit dem nicht dargestellten Bord- bzw. Diagnose-

computer des Kraftfahrzeuges 1 verbunden sein kénnen, sowie

fiber die Videokamera 5, kdnnen im Zusammenhang mit der

Auswertung eines Unfalles interessierende Daten bzw. Ereig-

nisse erfafit und in elektrische Signale umgewandelt werden,

die in der Speichereinrichtung 3 bzw. in der Videosigna1-

Aufzeichnungseinheit 2 in zeitlich bestimmtem Zusammenhang

entweder kurzzeitig zwischengespeichert oder aber nach

Auftreten eines zumindest fiber eine der Sensoreinrichtungen

festgestellten Unfalles unlbschbar gespeichert werden.

Die Videokamera 5 ist in dem in Fig. 1 dargestellten

Ausfuhrungsbeispiel an der in Bewegungsrichtung vorderen

Front des Kraftfahrzeuges 1 hinter einer durchsichtigen

Scheinwerferabdeckung 7 angebracht - der aufzeichenbare

Bildwinkel ist mit 8 bezeichnet. Als Alternative dazu ist in

Fig. 1 auch die Anordnung der Videokamera 5 (bzw. einer

weiteren Videokamera 5) im Bereich der Windschutzscheibe 9

innen im Kraftfahrzeug 1 dargestellt, wobei auch der Ruck-

spiegel 10 mit in dem hier grdfieren Bildfeld — Blickwinkel ll

— ist. Bei dieser Art der Anbringung der Videokamera 5

kénnen auch hier nicht dargestellte Bedienelementea des

Kraftfahrzeuges 1, wie etwa der Schalthebel, der Handbremshe—

bel oder der Blinkerschalter mit im aufgenommenen Bildfeld

sein; gleiches gilt auch beispielsweise fur den Tachometer 12

oder Fahrzustandsanzeigen bzw. Anzeigelampen 13. Im darge—

stellten Falle ist fur die alternative Anordnung der Videoka-

mera 5 im Inneren des Kraftfahrzeuges 1 fiber den Ruckspiegel

10 ein Blickwinkel fur die Videokamera 5 nach hinten durch

die Hecgscheibe 14 des Kraftfahrzeuges 1 gegeben, der mit 15
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bezeichnet ist. Mfiglich wére in diesem Zusammenhang natfirlich

auch die Anordnung einer zweiten, hier nicht dargestellten,

nach hinten lgerichteten Videokamera 5, die einerseits eine

bessere Detailauflésung und Tandererseits — bei Anordnung

beispielsweise unmittelbar an der Heckscheibe — einen

ungestfirten Ausblick auch bei beladenem oder vollbesetztem

Fahrzeuginnenraum sicherstellt.

Die Aufzeichnungseinheit 2 kann Von einem Video-Bandre-

ecorder, einer Magnetplatten-Station, oder von einem Festspei-

Cher gebildet sein, wobei in allen Fallen eine Aufnahmedauer

Von etwa leiner bis etwa zehn Minuten vorgesehen wird-

kfirzere oder léngere Aufnahmedauer kann aber bedarfsweise

enatfirlich ebenso verwendet werden - nach Ablauf dieser Dauer

wird die Aufzeichnung vom Beginn her stetig fiberschrieben.

Sobald fiber [die Sensoreinrichtungen 6 — beispielsweise

fiber einen geeigneten‘ Irégheitgschalter Oder dergleichen-
eine einen Unfalleanzeigende Beschleunigung bzw. Verzfigerung
registriert wird, wird das stetige Uberschreiben der Auf-

zeichnung in der lAfifzeichnungseinheit 2 eingestellt, womit

die unfallrelevanten Daten bzw. Ereignisse gespeichert

bleiben. Falls gewfinscht, kann in diesem Zusammenhang

natfirlich auch vorgesehen werden,TdaB nach der Anzeige eines

'Unfallerelgnisses fiber die Sensoreinrichtungen 6 noch eine

kurze Zeit (beispielsweise 15 bis 30 Sekunden) weiter

aktuelle Daten aufgezeichnet werden, damit Unfallfolgen bzw.

Aqswirkungen oder dergleichen ebenfalls noch zur Auswertung

—des Geschehens zurlverffigung stehen.

A13 Alternative dazu, wére auch mbglich, in der Auf-

zeichnungseinheit 2 beispielsweise zwei separate Laufwerke

ffir zwei Videokassetten Oder allgemein zwei getrennte

Speichereinrichtungen vorzusehen, wobei die eine davon beim

Auftreten eihes Unfalles stoppt — womit die gesamte Informa-

tion eines Aufzeichnungszyklus vor dem Auftreten des Unfalles

zur Verffigung steht — :und die zweite zum gleichen Zeitpunkt

zu laufen beginnt und damit das Geschehen nach dem Unfall

festhélt, H T
Uber die Sensoreinrichtungen 6 kdnnen auch zusétzliche

Daten fiber Umgebungsbedingungen, wie etwa, Fahrbahnnésse,

Aufientemperatur, Glatteis ode? dergleichen, der AufzeiCh-
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nungseinheit 2 zugefuhrt werden, womit sich der Hergang eines

Unfalles ziemlich luckenlos belegen 1éBt.

Aus dem schematischen Bild in Fig. 2 ist ein Beispiel fur

ein aufgezeichnetes Einzelbild der Videokamera 5 geméfi Fig‘ 1

bzw. der Aufzeichnungseinheit 2 zu sehen. Im eigentlichen

Bildfeld 16 ist eine Strafie 17, auf der das die Videokamera

mitffihrende Fahrzeug féhrt, sowie eine Querstrafie 18 mit

einem Von rechts kommenden Fahrzeug 19 zu sehen — sonstige

Details der Umgebung sind der Einfachheit der Darstellung

wegen weggelassen. Weiters ist ein ins Bildfeld eingeb1ende—

tes Raster 20 zu ersehen, welches mit einzelnen Strichmarken

versehen ist, die hier jeweils 1 Meter auf der Fahrbahnober-

fléche entsprechen. Die horizontale Linie ist hier in einer

Entfernung von 10 Metern eingezeichnet; es kbnnten naturlich

mehrere vertikale und Punkte gleicher vertikaler Entfernung

verbindende quasi horizontale Linien in das Bildfeld einge—

blendet werden, wobei sich dann eine Art Gitterraster mit

nach oben hin ebenso wie die eingezeichnete Strafie 17

konvergierenden Linien ergibt. Die tatséchliche Ubereinstim-

mung der vertikal aufgetragenen Entfernungsskala mit den

rea1enVGegebenheiten bedingt naturlich 'eine Einstellung der

im bzw. am Kraftfahrzeug angebrachten Videokamera, die aber

nur einmal in Form einer Justierung vorgenommen zu werden

braucht. Anderungen’ in der relativen Lage des Fahrzeuges und

damit der Videokamera zur Fahrbahnoberfléche, die sich

naturlich auf die tatséchliche Entfernung bzw. die Zusammen—

hénge des ins Bildfeld eingeblendeten Rasters zur tatséch1i-

chen Entfernung auswirken, kbnnen fiber Niveaumesser bzw.

Neigungsmesser berucksichtigt werden, die entweder zur

unmittelbaren Verstellung der Videokamera oder aber zur

Beeinflussung der Einblendung des Rasters ins Bildfeld

verwendet werden kbnnen. Ob dieses Raster 20 geméfi Fig. 2

elektronisch ins aufgezeichnete Bildfeld eingeblendet wird

oder aber in einer Mefioptik fur die Videokamera angeordnet

ist. ist an sich belanglos.

Nochmals sei an dieser Stelle darauf hingewiesen, daB der

horizontale Maflstab in Fig. 2 nicht mit dem Vertikalen

flbereinstimmt.

Die Aufzeichnungseinheit 2 is: geméfi Fig. 1 an einem



Page 000714

wo 88/09023 T T T PCT/AT88/00024

_ 14 _

hinsichtlichi mdglicher Unfallauswirkungen geschutzten Ort,
vorzugsweise zentral am Boden des Kraftfahrzeuges 1 und/oder

mit einer zusétzlichen Abdeckung versehen, angebracht, womit

éhnlich wie bei einem. Flugschreiber in VerkehrsfLugzeugen

auch nach grfifieren Unféllen keine Information fiber den

Unfallhergang verloren geht.T’ 7

T Zusétzlich zu der in Fig. l7 vorne am Kraftfahrzeug l

angebrachten Videokamera 5 kénnte natfirlich edne weitere

derabtige Kamera auch an der Rfickseite des Fahrzeuges

vorgesehen werdefi,7 um bei Auffahrunféllen, Uberholunféllen

eder qerg1eichenVebenfalls die erforderlichen Informationen

hbglichst lfickenlos zur Verffigung zu haben.

T In dem in Fig. 2 unterhalb des eigentlichen Bildfeldes 18

.verb1eibenden Streifen kbnneh beispielsweise verschiedene,

auf das den Unfalldatenschreiber ffihrende eigene Fahrzeug

bezogene Daten eingeblendet sein — z.B. Fahrgeschwindigkeit,

Status der Bremsen,T Lichter, Blinker und dergleichen; auch
kénnte hier z.B. die Information vom Niveau- und Neigungsmes-

ser ’einfach Tangezeigt und bei-dereAuwertung berficksichtigt

werden. 7 T

Im Zusammenhang mit der Verwendung eines Video—Bandre—

corders als Aufzeichnungseinheit kénnen verschiedene 2usétz—

iiche Informationen — wiee etwa Signale Von weiteren Sensor-

einfichtungen_oder auch fiber Innen— und/oder Aufienmikrophone
aufgenommene Geréusche — beispielsweise auch einfach aufeder

bei derartigen Geréten flblicherweise am Bandrand vorgesehenen

Tonspur aufgezeichnet werden.
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P a t e n t a n s Q r U c h e :

Unfalldatenschreiber zur kurzzeitigen Aufnahme bzw. Spei—

cherung von unfallbezogenen Daten bzw. Ereignissen bei

Kraftfahrzeugen, mit zumindest einer am Fahrzeug angeord—

neten Sensoreinrichtung zur Erfassung Von interessieren—

den Daten bzw. Ereignissen und Umwandlung dprselben in

elektrische Signale, sowie mit einer Speichereinrichtung,

welche mit llen Sensoreinrichtungen zur Signalubertra—

gung verbunden is: und zur zeitlich bestimmten kurzzeiti-

gen Zwischenspeicherung. bzw. — nach Auftreten eines fiber

zumindest eine der Sensoreinrichtungen festgestellten

Unfalles — unlbschbaren Speicherung, der Signale dient,

d a d u r c h g e k e n n 2 e 1 c h n e t , dafi zumin—

dest eine der Sensoreinrichtungen (8) eine optische

Erfassungseinheit samt in der Speichereinrichtung (3)

zugehbriger Bildaufzeichnungseinheit aufweist, dafi die

optische Erfassungseinheit von einer Videokamera (5) und

die Bildaufzeichnungseinheit Von einer Videosigna1—

Aufzeichnungseinheit (2) gebildet ist, und daB der

Videosigna1—Aufzeichnfingseinheit (2) auch die Signale Von

allfélligen weiteren Sensoreinrichtungen (6), die

gegebenenfalls zusétzliche Auskunft fiber Umgebungsbedin—

gungen und dergleichen geben, zugefuhrt sind.

Unfalldatenschreiber nach Anspruch 1, dadurch gekenn—

zeichnet, daB die Videokamera (5) im Bereich der Wind-

schutzscheibe (9) innen im Kraftfahrzeug (1) angebracht

ist, wobei vorzugsweise auch Ruckspiegel <10) und/oder

Bedienelemente und/oder Fahrzustandsanzeigen (133 mit im

aufgenommenen Bildfeld sind.

Unfalldatenschreiber nach Anspruch 1, dadurch gekenn—

zeichnet, die Videokamera (5) an der in Bewegungsrichtung

vorderen Front des Kraftfahrzeugcs (1), Vorzugsweise

hinter einer durchsichtigen Abdeckung, wie etwa einer

Scheinwerferabdeckung I7). angeordnet ist.

Unfalldatenschreiber nach einem der Ansprfiche 1 bis 3,

dadurch gekennzeichnet. daB die Videokamera (5) in£rarot—

empfindlich ist.
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Unfalldatenschreiber nach einem der Ansprfiche 1 bis 4,

dédurch gekennzeichnet, dafi die weiteren Sensoreinrich-

tungen (6) eine Mikrowe11en—Radareinrichtung umfassen.
Unfalldatenschreiber nach einem der Ansprfiche 1 bis 5,

dadurch gekennzeichnet, dafi die weiteren Sensoreinrich—

tungen 1(6) eine Ultraschal1—Entfernungsmesseinrichtung
umfassen. 1

Unfalldatenschreiber nach Anspruch 1 bis 5, dadurch

gekennzeichnet, daB [die weiteren Sensoreinrichtungen (6)

eine Code-Empfangseinheit umfassen, welche auf die

charakteristische Kennung Von mit einem Code-Sender

ausgerfisteten anderen Fahrzeugen ansprich£.
Unfalldatenschreiber nath einem.der Ansprfiche 1 bis 7,

dadurch gekennzeichnet, daB die Aufzeichnungseinheit (2)

Von einem Vidéo-Bandrecorder gebildet ist, der vorzugs—

weise mit einem Endlosband einer Laufdauer im Zeitbereich

von 1 bis 10 min ausgerfistet ist.

Unfalldatensthreiber nach einem der Ansprfiche 1 bis 7,

dadurch gekennzeichnet; daB die Aufzeichnungseinheit (2)

Von einer Magnetplatten-Station gebildet ist, welche in

ihrer Kapazitét vorzugsweise fur eine 1- bis 10-minfitige

Datenaufzeichnung ausgelegt ist und nach Ablauf eines

derartigen Aufzeichnungszyklus den vorherigen, nicht

durch einen Unfall unterbrochenen Zyklus fiberschreibt.

Unfalldatenschreiber nach einem der Anspruche 1 bis 7,

dadufch gekennzeichnet, dafi die Aufzeichnungseinheit (2)

einen Festspeicher aufweist, der in seiner Kapazitét

vorzugsweise ffir eine 1- bis 10—minfitige Datenauf2eich-

nung ausgelegt ist und nach1 Ablauf ’eines derartigen

Aufzeichnungszyklus den vorherigen, nicht durch einen

Unfall unterbrochenen Zyklus flberschreibt.

Unfalldatenschreiber nach einem der Ansprfiche 1 bis 10,

_dadurch gekennzeichnet, dafl die Videokamera (5) mit einer

Mefioptik mit ins Bildfeld (16) eingeblendetem Raster (20)

zur TEntfernungss Tund/oder Geschwindigkeitsmessung
versehen ist. 7

Unfalldatenschreiber nach einem der Ansprfiche 11 bis 11,
dadurch gekennzeichnet, daB die Aufzeichnungseinheit (2)

an einem hinsichtlich méglicher 1Unfal1auswirkungenT
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vorzugsweise zentral und/oder mit einergeschutzten Ort,

zusétzlichen Abdeckung versehen, im Kraftfahrzeug (1)

angebracht ist.
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Abstract not available for W0 9310510 (A1)
Abstract of correspondent: DE 4136963 (01)
In order to record vehicle driving data with a higher resolution, in particular at the beginning of an
accident, a memory control is disclosed which permanently scans with two different frequencies (f1
and f2) the analog measurement signals (1) detected by a measurement sensor of a data processing
device suitable for a vehicle, once the analog signals have been digitalized, and which stores them in
two parallel ring memories (22 and 23) clocked at the f1 and f2 frequencies. When an accident is
recognized, the ring memory (22) clocked at the slower frequency is stopped once a determined
follow-up time (9) has elapsed, and at the same time data storage in the ring memory (23) clocked at
the higher frequency is immediately interrupted and transferred to another semiconductor memory
(26) in order to maintain high—frequency data recording for the duration of the accident phase.
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(54) Title: ARRANGEMENT FOR RECORDING CAR DRIVING DATA WITH A TIME RESOLUTION ADAPTED TO
THE SHAPE OF ANALOG MEASUREMENT SIGNALS

(54) Bezeichnung: ANORDNUNG ZUR REGISTRIERUNG VON FAHRDATEN MIT EINER DER SIGNALFORM VON
ANALOGEN MESSSIGNALEN ANPASSENDEN ZEITLICHEN AUFLOSUNG

(57) Abstract

In order to record vehicle driving data with a higher resolution, in particular
at the beginning of an accident, a memory control is disclosed which permanently

' scans with two different frequencies (fl and f2) the analog measurement signals (1)
detected by a measurement sensor of a data processing device suitable for a vehi-
cle, once the analog signals have been digitalized, and which stores them in two
parallel ring memories (22 and 23) clocked at the f1 and f2 frequencies. When an
accident is recognized, the ring memory (22) clocked at the slower frequency is
stopped once a determined follow-up time (9) has elapsed, and at the same time
data storage in the ring memory (23) clocked at the higher frequency is immediate-
ly interrupted and transferred to another semiconductor memory (26) in order to
maintain high-frequency data recording for the duration of the accident phase.

(57) Zusammenfassung

Zur hijher aufldsenden Registrierung von Fahrdaten, insbesondere zu Be-
ginn von Unfallsituationen, wird eine Speichersteuerung vorgeschlagen, die die
analogen Melssignale (1), die von einer sensorischen MeiSeinrichtung eines fahr-
zeugtauglichen Datenerfassungsgeréites erfafst werden, nach ihrer Digitalisierung
permanent mit zwei unterschieldlichen Frequenzen (fl und f2) abtastet und in zwei
parallel angeordneten, mit fl und f2 getakteten Ringspeichern (22 und 23) speichert. Beim Erkennen eines Unfallereigriisses wird
der langsamer getaktete Ringspeicher (22) nach einer festgelegten Nachlaufzeit (9) gestoppt, gleichzeitig die Datenspeicherung
des schnell getakteten Ringspeichers (23) sofort unterbrochen und zur Fortsetzung der schnell getakteten Registrierung fiir die
Dauer der Unfallphase auf einen weiteren Halbleiterspeicher (26) umgeschaltet.
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Anordnung zur Registrierung Von Fahrdaten mit einer der

Signalform Von analogen Mensignalen anpassenden zeitlichen

Anflfisung

Die Erfindung betrifft eine Anordnung geméfi dem Oberbegriff

des Hauptanspruchs.

Ein Datenerfassungsgerat zur Registrierung von Fahrdaten,

die insbesondere im Hinblick auf Unfallsituationen ffir eine

objektive Klérung der Schuldfrage den Unfallhergang durch

Rekonstruktion der Bewegungsbahn des Fahrzeugs beweisbar machen

sollen, wird durch die Mensignale seiner Sensoren, die die

Fahrdynamik des Fahrzeugs fortlaufend erfassen, im wesentlichen

mit zwei signifikant unterschiedlichen Signalformen

beaufschlagt.

Im normalen Fahrbetrieb werden fiberwiegend niederfrequente

Signale mit relativ kleiner Signalamplitude erfast, die in der

Regel fiber einen gr6Beren Zeitraum aufzuzeichnen sind,

wohingegen sich eine Unfallsituation dadurch auszeichnet, daB

meist bedingt durch einen Stonvorgang wahrend eines kurzen

Zeitraums hfiherfrequente Signale mit verhaltnismanig groner

Signalamplitude zur Registrierung anstehen.

Da zum einen an ein derartiges Datenerfassungsgerat die

Anforderung zu stellen ist, méglichst viele Daten aufzeichnen zu

kénnen, andererseits aber gerade bei einem kostensensiblen, ffir

die breite Anwendung bestimmten fahrzeugtauglichen Gerat die

Speicherkapazitat in einem wirtschaftlich vertretbaren Rahmen

gehalten werden mun, ergibt sich die Notwendigkeit, nach

Anordnungen zu suchen, die eine Lfisung ffir diese gegensatzlichen

Forderungen aufzeigen.

Aus der EP-118 818 B1 ist bekannt, dafi die Von einem

Unfalldatenschreiber sensorisch erfafiten Meflsignale in einem

festen Takt abgetastet und als Fahrdaten abgespeichert werden.

Eine fest eingestellte Taktfrequenz kann jedoch den oben

genannten Forderungen nicht gerecht werden. Eine einzige ffir den
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normalen Fahrbetrieb gewfihlte Taktfrequenz kann eine
Unfallsituation, deren signifikante, analoge Measignale meist nur

weniger als 1 Sek. anstehen, nicht ausreichend genau erfassen,
weil die Auflfisung, d. h. die Anzahl der zur Abspeicherung

gelangenden Mefipunkte zu gering ist. Wfirde man hingegen standig
eine hohe Abtastrate wfihlen, erhielte man eine kaum sinnvolle
Datenflut, die nur aufwendig zu handhaben ist.

Es mag nun der Gedanke aufkommen, die Abtastrate beim
Eintritt des Unfallereignisses einfach angemessen zu erhfihen.
Jedoch hat diese Maenahme den erheblichen Nachteil, daB durch die
unvermeidbare Reaktionszeit ffir den Frequenzsprung, die sich aus
der benatigten Dauer zur Erkennung des Unfallereignisses, den
elektronischen Signallaufzeiten und der Anschwingphase ffir die
hfihere Abtastfrequenz ergibt, gerade die Mefisignale der
Anfangsphase des Unfallereignisses nicht hochauflfisend erfaflt
werden kfinnen.

Der Erfindung liegt nun die Aufgabe zugrunde, die bekannte
Anordnung zur Registrierung von Fahrdaten so auszubilden, daB
unter Berficksichtigung der begrenzten Speicherkapazitat eine hohe
zeitliche Auflfisung der Signalform des analogen Mensignals bei
Auftreten eines Unfallereignisses bereits in dessen Anfangsphase
sichergestellt ist.

Die Aufgabe wird durch die kennzeichnenden Merkmale des
ersten Anspruchs gelfist. Die Unteransprfiche zeigen vorteilhafte
Weiterbildungen.

Die erfindungsgemafie Lfisung stellt durch die permanent mit
beiden Frequenzen in die Ringspeicher eingelesenen Daten sicher,
dan die Mefisignale einer Unfallsituation bereits im Zeitpunkt
ihres Entstehens mit einer hohen Abtastrate erfaBt werden. Durch
die Unfalldetektion wird also kein Frequenzsprung ausgelfist. Die
gewahlte Speichersteuerung hat darfiber hinaus den Vorteil, dan
auch die Daten, die kurz vor dem Unfallereignis anstanden,
ebenfalls mit einer hohen Auflfisung erfaflt werden. Da die

Speicherung der Mensignale im mit der hfiheren Frequenz getakteten
icher zum Zeitpunkt der Unfallerkennung sofort angehalten

F

Ringspe
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wird, bleiben damit die fiber die Schleifendauer gespeicherten

Daten erhalten. Gerade dieser Vorteil verbessert in

entscheidender Weise die Aussagekraft der mit dem

Datenerfassungsgerat erfaflten Daten, da eine Rekonstruktion der

Bewegungsbahn des Fahrzeugs durch fein strukturierte Mefidaten

erheblich besser mfiglich wird. Denn gerade im unzweideutigen,

méglichst lfickenlosen Aufzeigen des Unfallhergangs besteht der

Sinn und Zweck dieser Datenaufzeichnung.

Anhand von zwei Zeichnungen soll die Erfindung néher

erlflutert werden. Es zeigen

Fig. 1 die typischen zu detektierenden Signalformen;

Fig. 2 ein vereinfachtes Blockschaltbild der

Speichersteuerung.

In Fig. 1 ist ein analoges Mensignal 1, z. B. die L§ngs—

oder Querbeschleunigung des Fahrzeugs, auf der Zeitachse 2

aufgetragen, wobei die ordinate 3 den Betrag des Signals 1

angibt. Im normalen Fahrbetrieb, d.Jh. im Zeitabschnitt 4, ist

der Absolutbetrag des Mensignals verhaltnism§Big gering; auch

die Amplitudenschwankungen verlaufen relativ langsam. Kommt es

nun zu einem Unfall, andert sich der Betrag des Mefisignals 1

sprunghaft, wodurch eine festgelegte Schwelle 5 zur Auslbsung

der erfindungsgemafien Speichersteuerung fiberschritten und das

Unfallereignis als solches vom Gerét erkannt wird.

Es soll erwéhnt werden, was der Einfachheit halber jedoch

nicht ausffihrlich heschrieben wird, das die Unfallerkennung auch

Kriterien und Rechenoperationen einschlieflen kann, die fiber

diese einfache Schwellwertfiberschreitung hinausgehen. Ffir die

Unfallerkennung kfinnen beispielsweise auch Verknfipfungen mit

anderen Sensorsignalen herangezogen werden. Zusatzlich zur

automatischen Unfallerkennung kénnte die erfindungsgeméae

Speichersteuerung auch manuell durch Betatigen eines

Bedienelementes, z. B. der Warnblinkanlage, ausgelast werden.

Entscheidend ist, daB das Unfallereignis als solches erkannt

wird und diese Erkennung den Ablauf der erfindungsgeméaen

Speichersteuerung auslést.
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Die eigentliche Kollisionsphase 7 ist eine Teilzeit der
Unfallaufzeichnungszeit 6 und wird zusfitzlich zur normalen
Datenaufzeichnung noch im schnell getakteten

Datenspeicherungszweig mit hoher Auflfisung aufgezeichnet. Die
fibergeordnete Unfallaufzeichnungszeit 6 endet entweder mit dem
Stillstand 10 des Fahrzeugs, gekennzeichnet durch das Ausbleiben

Bsignals 1 oder nach Ablauf einer festgesetzten
die mit dem Zeitpunkt des Eintretens des

des analogen Me

Nachlaufzeit 9,

lfisesignals 25 beginnt. Die Unfallaufzeichnungszeit 6, die
B. 45 Sekunden betragen kann, setzt sich damit aus

Aus

insgesamt z.

einem Zeitabschnitt 8 vor dem Eintreten des Auslfisesignals 25
und einer Nachlaufzeit 9 zusammen. Im normalen Fahrbetrieb

genfigt ffir die Datenspeicherung eine niederfrequente Abtastrate
11 (mit der Frequenz fl) der permanent Von der sensorischen
Mefleinrichtung erfaeten analogen Mefisignale 1, da die

n mehr Mefipunkten 13 den InformationsgehaltAbspeicherung vo

nicht in brauchbarer Weise erhfiht. Jedoch wahrend des

eigentlichen Unfallereignisses sollen méglichst viele Menpunkte
13 mit der durch die Frequenz f2 vorgegebenen héheren Abtastrate

12 bleibend abgespeichert werden.

Fig. 2 verdeutlicht die Speichersteuerung. Vbn der
sensorischen Mefieinrichtung des Dateneffassungsgerates werden

kontinuierlich analoge Meesignale 1 erfafit und fiber einen

A/D—Wandler 21 geffihrt. Diese digitalisierten Mefisignale werden
— entweder direkt oder mit anderen zeitsynchron erfafiten,

digitalen Signalen 20 zu Datenwfirtern vereinigt — mindestens
zwei parallel angeordneten Ringspeichern 22 und 23 zugeffihrt,
die in einem unterschiedlichen Takt die Datenwarter einlesen.

Die jeweiligen Taktfrequenzen fl und f2, wobei fl die
rfrequenz ffir den Ringspeicher 22 und f2 die ffir denSpeiche

werden von einer Steuereinheit 24
Ringspeicher 23 bedeutet,

vorgegeben. Die Abtastfrequenzen fl und f2 sind verschieden und
sollen so gewfihlt sein, dafi fl geeignet ist, die

niederfrequenten Mefisignale des normalen Fahrbetriebs abzutasten
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und daB f2 entsprechend hbherfrequent ist, um eine hohe

Auflfisung der in Unfallsituationen entstehenden hochfrequenteren

Mefisignale zu ermfiglichen. Es hat sich als zweckmasig erwiesen,

fl zu 25 Hz und f2 zu 500 Hz zu wfihlen.

Bei der Erkennung eines Unfallereignisses 15st die

Steuereinheit 24 ein Auslésesignal 25 aus, das die fortlaufende

Abtastung und Speicherung der Mefisignale in den Ringspeichern 22

und 23 stoppt. Dieses Stoppen der Speicherung der Mefisignale in

den Ringspeichern 22 und 23 - und damit das Konservieren der

Speicherinhalte - erfolgt ffir beide Speicher nach

unterschiedlichen Kriterien und zu unterschiedlichen Zeiten. Das

Anhalten der Speicherung im Ringspeicher 22, der mit der

niederen Frequenz fl die Mensignale speichert, wird zeitlich

verzégert, so daB die Aufzeichnung in diesem Speicher mit dem

Stillstand 10 des Fahrzeugs oder spatestens nach Ablauf der

festgelegten Nachlaufzeit 9 endet. Diese Nachlaufzeit 9 kann zur

Erfassung des Geschehens nach dem eigentlichen Unfall auf ca. 15

Sekunden festgelegt werden. Beim Eintreffen des Auslésesignals

25 wird die Speicherung der Mefisignale im Ringspeicher 23, der

mit der hohen Frequenz f2 speichert, angehalten und die

nachfolgenden Daten werden mit der Frequenz f2 in einen

weiteren, parallel angeordneten, elektrbnischen

Halbleiterspeicher 26, der kein Ringspeicher ist,

eingelesen. Diese Speicherung erfolgt solange, wie das die

Unfallsituation kennzeichnende Auslasesignal 25 anliegt.

Erlischt das Auslfisesignal 25, beendet der Speicher 26 die

hochfrequente Datenabspeicherung in der bevorzugten Ausffihrung

auch zeitverzfigert nach einer kurzen Nachlaufzeit 14, ffir die

sich 100 ms als ausreichend erwiesen haben. Dadurch stehen

hochfrequent abgetastete Fahrdaten fiber die Schleifendauer 15

des Ringspeichers 23 und die Aufzeichnungsdauer des Speichers 26

zur Verffigung, wobei sich die Aufzeichnungsdauer des Speichers

26 aus der der Kollisionsphase 7 entsprechenden Dauer des

Auslésesignals 25 und einer festgelegten Nachlaufzeit 14

zusammensetzt.
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Der fibersichtlichkeit halber sind die Zeitabschnitte 14 und

15 in Fig. l zwar grénenordnungsmafiig richtig im Verhéltnis zur
Dauer der Kollisionsphase 7 eingezeichnet, jedoch liegen in
diesen Zeitabschnitten 14 und 15 tatsachlich eine Vielzahl von

Meflpunkten 13. In der bevorzugten Ausffihrung sind es jeweils
etwa 50 Mefipunkte.

Diese fein strukturierten Fahrdaten kfinnen derart dem
r im Ringspeicher 22 abgelegten Daten zeitlichgroben Raster de

daB beim Eintreten des Auslésesignals 25 in
zugeordnet werden,

beiden Ringspeichern 22 und 23 jeweils die aktuelle Uhrzeit,
rfistet

falls das Datenerfassungsgerat mit einer Echtzeituhr ausge

ist, oder eine andere geeignete Markierung mit abgespeichert
warden. Dadurch ist es bei der spateren Auswertung der

gespeicherten Daten mfiglich, beide durch die unterschiedlichen
Abtastfrequenzen fl und f2 gebildeten Zeitraster miteinanander
in Beziehung zu setzen.

zur Registrierung von Folgeunfallen kann die hie:
beschriebene Anordnung in dem Datenerfassungsgerat mehrfach

ausgeffihrt sein. Insbesondere ist in der bevorzugten
Ausffihrungsform der schnell getaktete Datenspeicherungszweig,

hend aus dem Ringspeicher 23 und dem Halbleiterspeicher 26,beste
die sich innerhalb

mehrfach ausgeffihrt, um mehrere Stofivorgfinge,

der Nachlaufzeit 9, die dem fibergeordneten Ringspeicher 22

zugeordnet ist, ereignen und deren Dauer im.Verhaltnis zur
Nachlaufzeit 9 sehr kurz sind, jeweils einzeln aufzeichnen zu

kénnen. Jeder neue Stofivorgang aktiviert dann den nachsten

parallelen Datenspeicherungszweig, sooft noch ein freier
Datenspeicherungszweig dieser Art vorhanden ist.
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Patentansprfiche:

Anordnung zur Registrierung Von Fahrdaten mit einer der

Signalform Von analogen Mensignalen anpassenden zeitlichen

Auflfisung,

gekennzeichnet durch die folgenden Merkmale:

a.) die analogen Mensignale (1), die Von einer sensorischen

Meneinrichtung eines Datenerfassungsgerfites zum Zwecke

der Registrierung der Bewegung eines Fahrzeugs

fortlaufend erfaet werden, werden nach ihrer

Digitalisierung in einem A/D-Wandler (21) standig von

einer Steuereinheit (24) mit zwei unterschiedlichen

Frequenzen (fl; f2) abgetastet und in zwei parallel

angeordneten, mit den Frequenzen (fl; f2)

getakteten Ringspeichern (22; 23) gespeichert;

beim Erkennen eines Unfallereignisses stoppt die

Steuereinheit (24) durch ein Auslésesignal

(25) zeitverzfigert die Speicherung der Mensignale im mit

der niederen Frequenz (fl) getakteten Ringspeicher (22),

wodurch die Speicherung der Mefidaten im Ringspeicher

(22) nach einer Nachlaufzeit (9) oder durch den

Stillstand (10) des Fahrzeuges beendet wird;

die Steuereinheit (24) unterbricht beim Auftreten des

Auslésesignals (25) auch die weitere Speicherung der

Meflsignale im mit der héheren Frequenz (f2) getakteten

Ringspeicher (23) und veranlaet die Speicherung der

Mensignale in einem weiteren, zum Ringspeicher (23)

parallel angeordneten und mit der héheren Frequenz (f2)

getakteten Halbleiterspeicher (26) ffir die Dauer, in der

das Auslfisesignal (25) Vorliegt, sowie gegebenenfalls

zuzfiglich einer festen Nachlaufzeit (14) nach Abklingen

des Auslésesignals (25).
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Anordnung nach Anspruch 1,

dadurch gekennzeichnet,

daB bei Auftreten des Auslfisesignales (25)

in den beiden Ringspeichern (22 und 23) zur Korrelierung

ihrer Dateninhalte eine Markierung gesetzt wird.

Anordnung nach Anspruch 1 oder 2,

dadurch gekennzeichnet,

daB der mit der hfiheren Frequenz (£2) getaktete

Datenspeicherungszweig, bestehend aus dem Ringspeicher (23)
und dem Halbleiterspeicher (26), innerhalb der Anordnung

mehrfach parallel ausgeffihrt ist, wobei jeweils durch einen
neuen Stofivorgang innerhalb der Nachlaufzeit (9) der nachste
noch freie Datenspeicherungszweig dieser Art aktiviert
wird.

Anordnung nach einem der vorangegangenen Ansprfiche,

dadurch gekennzeichnet,

daB die gesamte Anordnung zur Registrierung Von

Folgeunfallen in gleicher Weise mehrfach im
Datenerfassungsgerfit aufgebaut ist.

Anordnung nach Anspruch 1 oder 2,

dadurch gekennzeichnet,

daB das Auslfisesignal (25) zusétzlich zur automatischen

Auslasung manuell durch Betatigen eines unfallrelevanten

Bedienelementes ausgelfist wird.
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RECORDING OF OPERATIONAL EVENTS IN AN AUTOMOTIVE

VEHICLE

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to automotive radar systems,

and more particularly to an apparatus and method for

recording operational events in an automotive radar

system.

Description of Related Art

In the automotive field, a number of electronic

devices exist that record data on various aspects of

vehicle performance and/or environment information.

Such devices have used magnetic tape and paper strips

to record such information. These devices primarily

function as trip monitors, storing information such as

trip distance, trip time, miles per gallon consumed,

and average speed.

A drawback of such devices is that magnetic tapes

and paper strips are susceptible to the detrimental

effects of heat and vibration commonly found in an

automotive environment. A further drawback is that

prior art automotive recording devices have not been

used in conjunction with an automotive radar system to

record such information as the closing rate (CR)

between the recording vehicle and targets located by

the vehicle's radar system, the distance (D) between

the recording vehicle and targets, vehicle speed (V8),

and such vehicle performance and environment

information as braking pressure, vehicle acceleration

or deceleration in one or more dimensions, rate of

turning of the vehicle, steering angle, hazard levels

determined from a radar system processor, target

direction, and cruise control status, to name a few.
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Further, it is believed that such automotive

recording devices have not been used to record informa-

tion to be used for accident reconstruction.

Most commercial aircraft and some private aircraft

are equipped with an event recording device commonly

called a "black box". This device records pertinent

data from the aircraft's major subsystems as the

aircraft is operating. If an accident occurs, the

"black box" generally can be retrieved from the

aircraft and the recorded information extracted to

determine the status of subsystems of the aircraft just

before the accident. Such information is then used to

reconstruct the events leading up to the accident, and

can help determine the cause of the accident. Black

box recording devices have proven invaluable in

aircraft accident reconstruction. However, this type

of technology is quite expensive, and its use has been

limited to more expensive vehicles such as aircraft.

In addition, it is believed that all such devices

operate using a cumbersome magnetic tape to record

data. These devices also tend to be larger, heavier,

and consume more power than would be acceptable for

automotive use.

In the area of automobile accident reconstruction,

an accident analyst determines how an accident most

probably occurred by measuring, among other things, the

length of skid marks, the extent of vehicle and nearby

property damage, and the condition of the road at the

time of the accident. This method of reconstructing

accidents has been shown to be expensive and inaccurate

at times. Accordingly, it would be desirable for

automotive vehicles to have a system that would

function as an event recording "black box". Such a

system should record information relating to the

vehicle and the environment around the vehicle prior to

an accident. Such data should be readable after an

accident for use in reconstructing the events leading
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up to the accident. An accident could then be

reconstructed using real historical data, as opposed to

post—accident estimated data.

In addition to recording data useful for accident

reconstruction, it would also be desirable for such a

device to record more standard vehicle performance,

operational status, and/or environment data. In

addition, it would be desirable that such a device he

configurable for a driver's particular preferences, or

to provide an authorization function that prohibits

unauthorized personnel from driving the vehicle, and/or

to provide a convenient means for upgrading system—wide

software for an automotive electronic control system or

an automotive radar system.

The present invention meets these objects and

provides an advance over the prior art.

SUMMARY OF THE INVENTION

The preferred embodiment of the present invention

is particularly well-adapted to be used in conjunction

with an automotive radar system. The invention

provides a removable, externally readable, non—volatile

solid-state memory Event Recording Apparatus (ERA) that

records selectable vehicle performance, operational

status, and/or environment information. In particular,

the ERA records information useful for accident

analysis.

In addition, the preferred embodiment of the

present invention can be used to store updated software

for use by a system processor capable of reading data

from the ERA.

More particularly, the preferred embodiment of the

inventive ERA comprises a non-volatile solid-state

memory card, a memory card adapter located in a

vehicle, and a microprocessor, either as part of the

memory card or embedded in a system within the vehicle,

for controlling the storage of data within the memory
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card. The ERA system is configured to store such

vehicle information as, for example, the closing rate

(CR) between the recording vehicle and targets located

by the vehicle's radar system, the distance (D) between

the recording vehicle and targets, vehicle speed (VS),

and such vehicle performance and environment informa-

tion as braking pressure, vehicle acceleration or

deceleration in one or more dimensions, rate of turning

of the vehicle, steering angle, hazard levels deter-

mined from a radar system processor, target direction,

cruise control status, vehicle engine RPM, brake

temperature, brake line hydraulic pressure, windshield

wiper status (to determine if it is raining), fog light

status, defroster status, and geographic positioning

information (e.g., from a global positioning system).

In addition, the ERA can be configured to function as a

common trip monitor, recording such information as

distance travelled, average speed, miles-per-gallon,

fuel remaining, compass direction of travel, etc. The

device can also record vehicle maintenance information,

such as coolant temperature, oil temperature, engine

temperature, transmission fluid temperature, engine

timing, and more.

The details of the preferred embodiment of the

present invention are set forth in the accompanying

drawings and the description below. Once the details

of the invention are known, numerous additional

enhancements and changes will become obvious to one

skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is an overall block diagram showing the

invention being used in conjunction with an automotive

radar system using digital signal processing.

FIGURE 2 is a block diagram of a RAM card in

accordance with the present invention, shown connected
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to the radar system microcontroller and a non-volatile

memory device.

FIGURE 3 is a timing diagram of a Write cycle to a

RAM card in accordance with the present invention.

FIGURE 4 is a timing diagram of a Read cycle from a

RAM card in accordance with the present invention.

FIGURE 5 is a detailed block diagram of a RAM card

in accordance with the present invention.

FIGURE 6 ia a block diagram of an interface between

a RAM card in accordance with the present invention and

a personal computer.

Like reference numbers and designations in the

various drawings refer to like elements.

DETAILED DESCRIPTION OF THE INVENTION

Throughout this description, the preferred

embodiment and examples shown should be considered as

exemplars, rather than limitations on the present
invention.

FIGURE 1 is an overall block diagram showing the

invention being used in conjunction with an automotive

radar system using digital signal processing. Such a

system is described in greater detail in co-pending

U.S. Patent Application Serial No. 07/930,066, entitled

MULTIFREQUENCY, MULTI-TARGET AUTOMOTIVE RADAR SYSTEM

USING DIGITAL SIGNAL PROCESSING and assigned to the

assignee of the present invention. This radar system

is referenced by way of example. However, the

invention could be readily adapted to be used in

conjunction with other automotive radar systems known

in the art, such as the systems described in U.S.

Patent No. 4,673,937, entitled AUTOMOTIVE COLLISION

AVOIDANCE AND/OR AIR BAG DEPLOYMENT RADAR, and U.S.

Patent No. 4,916,450, entitled RADAR SYSTEM FOR HEADWAY

CONTROL OF A VEHICLE, both of which are assigned to the

assignee of the present invention.
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Using the present ERA invention in conjunction with

such a radar system allows recording of important data

relating to obstacles in the path of the vehicle that

were detected by the radar system. This type of

information is particularly useful in accident

reconstruction.

Referring to FIGURE 1, a receiver/transmitter

module 1 transmits a Doppler radar signal from a radar

transmitter 1a via a radar antenna 1b, and receives

reflected radar echoes in a receiver 1c through the

antenna lb. A control module 2 coupled to the

receiver/transmitter module 1 contains a modulation and

timing circuit 2a that controls the transmission of the

Doppler radar beam, and an A/D converter 2b for

converting the received echo signal into a digital data

stream. A signal processing module 3 includes a

digital signal processor (DSP) 3a, a miorocontroller

3b, and a field programmable gate array 3c, configured

to control the flow of digital radar data to the DSP 3a

under the control of the miorocontroller 3b. The

signal processing module 3 is also coupled to an

input/output module 4.

The input/output module 4 which provides

information from a variety of vehicle sensors 4a to the

microcontroller 3b for use in calculating the hazard

level presented by targets indicated from the received

radar signal and/or to indicate the operational status

and environment of the vehicle. Commonly known sensors

may be used, for example, to measure vehicle speed,

engine temperature, oil pressure, engine RPM, oil

temperature, transmission fluid temperature, coolant

temperature, and other values relating to the

environment or performance of the vehicle. The signal

processing unit 3 itself generates information from the

transmitted and received radar signal, such as the

closing rate (CR) of a target with respect to the

vehicle, the distance (D) of various targets, and the
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direction of movement (towards or away from) of the

targets with respect to the vehicle. Additional

information can be obtained by providing other sensors,

such as a brake pedal pressure sensor, brake hydraulic

line pressure sensor, tire pressure, accelerometer

sensors (for example, fore and aft accelera-

tion/deceleration, and/or left and right (yaw)

acceleration of the vehicle), turning rate, turn angle,

and/or impact sensors (such as the type used to trigger

vehicle air bags), windshield wiper status (to

determine if it is raining), fog light status,

defroster status, and geographic positioning

information. Recording some or all of this data or

similar relevant data would make accident

reconstruction more reliable and less expensive.

The input/output module 4 also has a display and/or

actuators 4b, for displaying indications to a user

and/or controlling various aspects of vehicle operation

(for example, flashing a dashboard warning light to a

user if a vehicle is approaching too rapidly, and/or,

in extreme conditions, automatically activating the

vehicle brakes and/or air bag).

Also coupled to the microcontroller 3b is an Event

Recording Apparatus (ERA) 5, described more fully

below.

FIGURE 2 shows a more detailed block diagram of the

preferred embodiment of the present ERA invention,

showing a RAM card 20 coupled through an interface

receptacle 21 to a microcontroller 22 (which may be the

microcontroller 3b shown in FIGURE 1, but can be an

independent microcontroller coupled to the

microcontroller 3b). In the preferred embodiment, the

microcontroller 22 includes a real—time clock. The

microcontroller 22 is also coupled to a non-volatile

memory device 23. "Non-volatile" means that the data

stored in the ‘memnrv dnv-iru: ‘)1 w~i'l'| ‘ho rcfainnfl nvon 1‘?

power is interrupted to the device. In the preferred
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embodiment, the memory device 23 is a "flash"

programmable memory device available from a number of

suppliers. Such devices are electrically alterable,

but retain their data even after power is removed from

the device. Alternatively, the memory device 23 may

comprise, for example, dynamic RAM with a battery

backup and refresh circuitry, static RAM with a battery

backup, electrically alterable read—only memory, or

other solid-state, non-volatile memory technologies

known in the art.

The microcontroller 22 and non-volatile memory

device 23 are coupled in known fashion by Address and

Data buses, and read/write control lines FLASHWP, RD,

WR, as shown, such that the microcontroller 22 can read

data from, and write data to, the non—volatile memory

device 23. The memory device 23 is preferably used to

store programs to be executed by the microcontroller 22

for control of all, or various aspects, of the

components shown in FIGURE 1.

In the preferred embodiment, the interface between

the RAM card receptacle 21 and the microcontroller 22

is kept as simple as possible. Preferably, a standard

3—wire (not including power and ground) serial

interface bus is used, which has a clock line CLK for

the data transfer clock, a DQ line bidirectional data

line, and an RET line to enable/disable the RAM card

20. The 3—wire bus is coupled to the microcontroller

22 as shown.

An advantage of the simple 3—wire serial interface

bus preferred for use with the present invention is

that it is well known, simple to implement, and

requires a minimum amount of interface connection

between the RAM card 20 and the microcontroller 22.

However, other interfaces could be used, such as the

more complete RS232 serial interface standard. As

another alternative, the RAM card receptacle 21 could

be an adapter compatible with the Personal Computer
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Memory Card International Association (PCMCIA)

interface. As yet another alternative, a fiber optic

connection could be used, which would give the system

greater immunity from electromagnetic interference.

The RAM card 20 comprises one or more non-volatile

memory devices and appropriate control and interface

circuitry. The RAM card 20 may comprise, for example,

dynamic RAM with a battery backup and refresh

circuitry, static RAM with a battery backup, flash

memory devices, electrically alterable read-only

memory, or.other solid-state, non-volatile memory

technologies known in the art. The data storage

capacity of the RAM card 20 is a matter of design

choice and available integrated circuit chip capacity

and size. In the illustrated embodiment, the capacity

of the RAM card 20 is at least 32 kBytes.

The RAM card 20 may be custom designed, or may be

a commercial product. In the preferred embodiment of

the present invention, the RAM card 20 comprises a

model DS6417 "cybercard" from Dallas Semiconductor,

Inc.

In the preferred embodiment, the microcontroller 22

begins a data transfer to the RAM card 20 by sending a

56-bit protocol word to the RAM card 20. Referring to

FIGURES 3 and 4, all data transfers to and from the RAM

card 20 are initiated by setting the §§T input to a

.logical "1". Each data transfer is terminated by

resetting the RST signal to a logical "0". In the

preferred embodiment, the protocol word includes a

command byte, 2 bytes for the starting address where

data storage or retrieval.wi11 begin, and a cyclic

redundancy check (CRC) byte or word that ensures all

bits have been transmitted correctly.

After the desired operation (e.g., Read or Write)

is specified by the 56-protocol word, a first byte is

read from or written to the designated address a bit at

a time. The address is then automatically incremented
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to the next location, and a next byte is read or

written. As desired, the microcontroller 22 can write

any data from the non—volatile memory device 23 to the

RAM card 20, or vice versa.

Referring to FIGURE 3, for a Write cycle to the RAM

card 20, the data input bits and the command word bits

on the DQ line must be valid during the rising edge of

the clock signal CLK. Referring to FIGURE 3, for a

Read cycle from the RAM card 20, data bits read out of

the RAM card 20 must be valid during the falling edge

of the clock signal CLK. When data transfers are

terminated by the reset of the REE signal, the transi-

tion of the R§T signal from a logical "1" to a logical

"0" must occur during a logical "1" state of the clock

signal CLK. This simple protocol ensures a generally

error-free transfer of data to and from the RAM card

20.

FIGURE 5 is a more detailed block diagram of the

RAM card 20 in accordance with the present invention.

A serial port buffer 51 serves as the electrical

interface to the preferred 3-wire serial bus shown in

FIGURE 2. The serial port buffer 51 is coupled to a

serial-to—para1lel byte—wide converter 52, which

converts serial data to and from byte—wide parallel

data. The converter 52 responds to the clock signal

CLK and RST input to accept data from or transmit data

to the data line DQ. The converter 52 also controls a

non-volatile memory 54 through the use of a

data/control buffer 53, as provided by the
manufacturer.

In the illustrated embodiment, the memory 54 is a

static RAM with sustaining power supplied by a battery

55, permitting the RAM card 20 to be removed from the

RAM card receptacle 21. The battery backup also

protects against data loss if the power from the RAM

card receptacle 21 is interrupted due to system failure

or an accident.
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If fixed-size data blocks are used, data stored in

the memory 54 is delimited by an implicit block size.

If variable—size data blocks are used, the data

preferably contain internal record and field length

counts and/or unique delimiters, so that the blocks can

be read back in a meaningful manner. Such variable-

size record structures are well—known in the art.

However, for simplicity of implementation, the

preferred embodiment of the invention uses fixed-size

data blocks.

In operation, a RAM card 20 would be inserted into

the RAM card receptacle 21. In the preferred

embodiment, selected data would be gathered from the

‘vehicle sensors 4a and/or the signal processing module

3 by the microcontroller 22, typically after the

vehicle is started. The data is stored into the RAM

card 20 by the microcontroller 22 at periodic

intervals, which may be determined by time and/or by

distance traveled. The microcontroller 22 may also do

some computation on the data, such as determining a

miles—per—gallon value or average speed, to derive

processed data for storage in the RAM card 20.

In general, data blocks would be stored in the RAM

card 20 beginning at the first location in the memory

54. The address is incremented to point to successive

storage locations for storing subsequent data blocks.

Different modes of operation can be used. In a

first mode, selected data is stored approximately every

0.5 seconds, until the memory 54 on the RAM card 20 is

full (which, in the illustrated embodiment, takes about

15 minutes). Thereafter, the address sent to the RAM

card 20 by the microcontroller 22 is reset to the first

address used, causing the oldest data in the memory 54

to be overwritten with new data (i.e., the memory 54 is

operated as a circular queue). This provides a "moving

window" of the last 15 minutes of operation (or longer,

if longer intervals or a larger capacity memory 54 are
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used). Recording can be stopped when external power to

the RAM card 20 is turned off (for example, when the

vehicle is turned off voluntarily or because of an

accident), or when the vehicle is not moving. If

desired, a delayed turn-off time can be used to

continue recording for some period of time after

external power is removed, to record, for example, such

things as the engine coolant temperature as a measure

of residual heat in the engine.

In a second mode of operation, the memory 54 is

divided, in a static or dynamic fashion, into multiple

logical "pages" for storing independent sets of data.

A "current" page may be used to record a moving window

of, for example, selected data from the last 5 or 10

minutes of operation, as described above for the first

mode of operation. one or more additional pages can be

used to record, for example, selected data (which need

not be the same items of data stored in the current

page) for fixed or variable time periods for later

analysis. Such data may include, for example,

information related to vehicle maintenance. In such a

case, when a page fills up, writing stops, in order to

preserve an archival record of the selected data. A

page would be "reset" after a read-out of the data or

upon execution of a specific command, permitting new

data to be written to the page.

In one variation of the second mode of operation, a

first page may be used to record a moving window of

selected data. If an accident occurs, the first page

of data is "frozen", and a next page is used for

subsequent recording. An accident condition may be

detected automatically, or indicated by activation of a

manual switch. In this manner, data can be captured

for later analysis of the accident.

In another variation of the second mode of

operation, recording to a page other than the current

page may be triggered by an unusual event, such as a
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vehicle operational or performance value exceeding a

preset threshold value, or an accident. For instance,

it may be desirable to record drive train sensor values

only if one or more values, such as engine temperature,

exceed a threshold value. As another example, such

recording may be triggered by an unusual condition that

may indicate an accident, such as a sudden acceleration

or deceleration, sudden application of the brakes,

activation of an air bag, etc. Recording can also be

triggered manually. Recording such information on a

separate page in memory, and only upon being triggered

by a particular event, permits capturing data for later

analysis of vehicle and/or driver performance.

In a third mode of operation, the recording rate

may be increased upon the occurrence of an unusual

condition, such as a sudden acceleration or

deceleration, sudden application of the brakes,

activation of an air bag, etc., in order to store more

data values surrounding the event, for later analysis.

One skilled in the art would recognize that

variations and combinations of these modes of operation

could be implemented with the present invention as a

matter of design choice.

The selected data may be any of the values

mentioned above, or similar values. Further, not all

of the.values selected need be recorded at the same

rate. For example, information that can change

rapidly, such as the status of the brake system,

vehicle speed, turning conditions, and other

information useful for accident reconstruction

purposes, may be recorded very frequently (e.g., every

0.2 seconds). Information that changes more slowly, or

is less pertinent to accident reconstruction, such as

engine temperature, coolant temperature, etc., may be

recorded less frequently (e.g., every 5 seconds, or

every mile).
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To read out the data collected in the RAM card 20,

the RAM card 20 is removed from the interface

receptacle on the automotive system and inserted in a

similar interface coupled to a personal computer. The

data can then be displayed on the computer or stored on

a different memory device, such as a floppy disk or a

hard drive in the computer.

FIGURE 6 ia a block diagram of an interface between

the RAM card 20 and a personal computer (PC) 60. An

interface receptacle 21, identical to the interface

receptacle 21 in the vehicle system, is coupled to a

bidirectional connector 61 that is connected to a

parallel port of the PC 60. The signal lines between

the PC 60 and the RAM card 20 are preferably the

standard 3—wire serial bus described above. The

bidirectional connector 61 may also provide a parallel

interface signal pass-through so that a standard

parallel interface device, such as a printer (not

shown), may still be coupled to the PC 60 through the

parallel port. Such pass—through type connectors are

well-known in the art.

When a RAM card 20 is removed from a vehicle

system, the card is inserted into the interface

receptacle 21 for data retrieval by the PC 60. Data is

then read out of the RAM card 20 under control of the

microcomputer of the PC, using the same process

described above with respect to the microcontroller 22.

That is, data is transmitted serially through the

bidirectional connector 61, through the parallel port

and to the microcontroller. The microcontroller

converts the serial data to parallel form under

software control, in known fashion.

Once data has been retrieved from the RAM card 20,

it can be displayed on the PC in a variety of ways,

such as in various tabular forms, depending on whether

the information represents accident reconstruction

information, trip monitoring information, maintenance
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information, or other information. The manner of

presentation of the data is a matter of design choice.

Since the RAM card 20 is removable and relatively

inexpensive, each driver of a particular vehicle, such

as a fleet car or bus, could be given a personalized

RAM card 20. Thus, the ERA invention can be used to

monitor the performance of particular drivers,

including characteristics such as average driving

speed, braking and acceleration habits, typical

"headway" distance (i.e., the distance from the vehicle

immediately in front in the same lane, as determined by

the radar system), etc.

As another aspect of the invention, the ERA can be

used to provide an authorization function that

prohibits unauthorized personnel from driving a

vehicle. Since each driver can be given a personalized

RAM card 20, each RAM card 20 can be "keyed" with an

electronic "signature" to work only with a particular

vehicle. Anyone without a RAM card 20 "keyed" to a

vehicle could not drive the vehicle. The "keying"

signature may be as simple or as sophisticated as

desired, and may be, for instance, a numeric code

stored in the first address of the memory 54 of the RAM

card 20. A matching code would be stored in the non-

volatile memory device 23. The microcontroller 22

would read the pre-stored code in the RAM card 20 and

compare the code with the corresponding code read from

the non—volatile memory device 23. If no match

occurred, the vehicle would not be enabled to operate.

In addition, each RAM card 20 may have an "expiration"

date coded therein, such that the Vehicle would not be

enabled to operate if the card had expired.

As another example, in order to enforce mandatory

rest stops, a RAM card 20 and microcontroller 22

combination could be programmed to disable the vehicle

for a fixed period of time after a stop, or until an

authorization code was provided by a dispatcher (such a
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code could be provided to the microcontroller 22 by

means of a 10-key keypad, for example).

As another aspect of the invention, the ERA can be

used to load upgraded or updated computer programs

(software) into the vehicle system. In this mode of

operation, new software is loaded into a RAM card 20

through, for example, a PC 60, before insertion of the

RAM card 20 into a vehicle system. The microcontroller

22 in the vehicle system reads the new program data out

of the RAM card 20, converts it from serial to parallel

form, and stores it in the non—volatile memory device

23 coupled to the microcontroller 22. The uploaded

software may be for an automotive electronic control

system or an automotive radar system, or both. This

feature circumvents the time consuming and cumbersome

task of removing the control system from the vehicle to

load a software upgrade.

This aspect of the invention can also be used to

"customize" or "personalize" the operational

characteristics of a vehicle to a driver's preferences.

For example, each driver of a fleet vehicle or bus can

use the RAM card 20 to upload into the vehicle the

driver's preferences relating to desired headway

distance, warning thresholds, or any other parameter

that can be set through a vehicle's electronic control

system.

Although the preferred embodiment of the invention

is illustrated as being used in conjunction with an

automotive radar system, it should be understood that

the invention can be used in conjunction with any

microcontroller—based or microcomputer—based automotive

electronic system that gathers data about various

vehicle performance and environment factors and can

control the loading of such information into a memory

device.

Further, as automotive technology progresses, the

subsystems in a vehicle likely will communicate via a
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vehicle—wide system serial data bus. The ERA is able

to accommodate this technological advance since the

invention can be coupled to a serial system bus without

major modification. This would allow the invention to

record information from other subsystems on the serial

bus for accident reconstruction, trip monitoring, or

other tasks. The microcontroller 22 would be coupled

to the system serial bus, and could either monitor

activity on the bus and store relevant information it

encounters, or take an active role on the bus by

requesting relevant information from other subsystems

and then storing such information.

As another aspect of the invention, a second ERA 5

could be mounted in a vehicle. A first ERA 5 system

can be used to record information pertinent to the

vehicle regardless of the identity of the driver (e.g.,

vehicle maintenance information), while a second ERA 5

system can be used to record information pertinent to

each driver on the driver's personal RAM card 20. If

desired, the first ERA 5 system may be non-removable,

in which case the RAM card 20 and interface receptacle

21 can be replaced with a non—volatile RAM circuit

directly coupled to the microcontroller 22.

Thus, the present invention records data until an

event, such as an accident, stops the recording. In

the preferred embodiment, the RAM card 20 can then be

removed and the events leading up to the event read

back using a standard personal computer with a matching

interface. The invention is thus extremely useful for

accident reconstruction as well as more standard

vehicle performance, operational status, and/or

environment data. In addition, the invention is

configurable for a driver's particular preferences, and

optionally provides an authorization function that

prohibits unauthorized personnel from driving a

vehicle, and provides a convenient means for upgrading

system—wide software for an automotive electronic
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control system or an automotive radar system. The RAM

card 20 also uses rugged and durable technology that is

suitable for integration into an automotive system.

A number of embodiments of the present invention

have been described. Nevertheless, it will be

understood that various modifications may be made

without departing from the spirit and scope of the

invention. Accordingly, it is to be understood that

the invention is not to be limited by the specific

illustrated embodiment, but only by the scope of the

appended claims.
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WHAT IS CLAIMED IS:

1. An event recording apparatus for use in an

automotive vehicle having at least one data

generating means, each for sensing an environmental

or an operational parameter of the automotiveI

vehicle and for generating corresponding data

values, comprising:

(a) a removable data storage card including non-

volatile memory means for storing data, and a

first interface means for transmitting data

H from the memory means and for receiving data

for storage in the memory means;

an interface adapter, adapted to removably

receive the data storage card and mountable in

the automotive vehicle, and including a second

interface means for transmitting data to the

first interface means of the data storage card

and for receiving data from the first interface

means of the data storage card;

controller means, coupled to the interface

adapter and to at least one data generating

means, for receiving data values from at least

one data generating means and transmitting such

received data values through the interface

adapter for storage in the data storage card.
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An event recording apparatus for use in an

automotive vehicle environment, comprising:

(a) a removable data storage card including non-

volatile memory means for storing data, and a

first interface means for transmitting data

from the memory means and for receiving data

for storage in the memory means;

an interface adapter, adapted to removably

receive the data storage card and mountable in

an automotive vehicle, and including a second

interface means for transmitting data to the

_first interface means of the data storage card

and for receiving data from the first interface

means of the data storage card;

(c) at least one data generating means, adapted to

be mounted in an automotive vehicle, each for

sensing an environmental or an operational

parameter of the automotive vehicle and for

generating corresponding data values;

controller means, coupled to the interface

adapter and to at least one data generating

means, for receiving data values from at least

one data generating means and transmitting such

received data values through the interface

adapter for storage in the data storage card.
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An event recording apparatus for use in an

automotive vehicle having at least one data

generating means, each for sensing an environmental

or an operational parameter of the automotive

vehicle and for generating corresponding data

values, comprising:

(a) an electronic removable data storage card

including non-volatile memory means for storing

data, and a first serial interface means for

transmitting data from the memory means and for

receiving data for storage in the memory means;

pan interface adapter, adapted to removably

receive the data storage card and mountable in

the automotive vehicle, and including a second

serial interface means for transmitting data to

the first serial interface means of the data

storage card and for receiving data from the

first serial interface means of the data

storage card;

controller means, coupled to the interface

adapter and to at least one data generating

means, for receiving data values from at least

one data generating means and periodically

transmitting such received data values through

the interface adapter for storage in the data

storage card.

4. The event recording apparatus of claims 1, 2, or 3,

wherein the controller means further includes means

for reading data from the data storage card.

5. The event recording apparatus of claim 4, further

including a system non—volatile memory means for

storing data read from the data storage card.
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The event recording apparatus of claim 5, wherein

the data read from the data storage card comprises

at least one computer program.

The event recording apparatus of claim 5, wherein

the controller means further includes means for

enabling or disabling the automotive vehicle from

operating, and wherein the data read from the data

storage card comprises an authorization code in

response to which the controller means enables the

automotive vehicle if the authorization code is

valid, and disables the automotive vehicle if the
authorization code is invalid.

The event recording apparatus of claim 5, wherein

the controller means further includes means for

enabling or disabling the automotive vehicle from

operating, and wherein the data read from the data

storage card comprises an expiration code in re-

sponse to which the controller means enables the

automotive vehicle if the expiration code is valid,

and disables the automotive vehicle if the

expiration code is invalid.

The event recording apparatus of claim 5, wherein

the controller means further includes means for

controlling functions of the automotive vehicle in

response to data values read from the data storage

card.

The event recording apparatus of claim 5, wherein

the system non—volatile memory means includes one

of: dynamic RAM with a battery backup and refresh

circuitry; static RAM with a battery backup; flash

memory; and electrically alterable read-only

memory.
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