
NTFX-1002 / Page 411 of 1867

 

W0 93,077‘, 3 PCI‘/US92/08316

ll

electronic device), the electronic device automatically dials
the designated database at predetermined (either by the user or
by the database in configuration) times, downloads "mail",
terminates the telephone connection and turns on the mail-

5 waiting light on the front of the electronic device. Through
the use of the auto—poll function, the electronic device can be
kept automatically ‘updated. with. timely, fresh. .»i'.nformat:»ion- from
the services selected by the user or by the database. The mail
message, can for example, indicate when a particular service10

has been activated and is available to the user, or confirm
shipment of goods purchased through use of the electronic

Fig. 4 is a flow chart illustrating general operation
of the electronic device 20 of Fig. 2. The electronic device

15 20 begins,
after initialization, at step 150 and displays a

menu of items available to the user.

20 View information screens on the electronic device, the user
turns his television on, selects channel 3 or 4, and the
electronic device main screens are displayed on the television
screen.

The device, at step 152, next polls the IR detector25

132 to determine if the user selected a displayed menu item by
operating the remote keypad 52. Absent a selection from the
remote keypad control 52, the program.continues»with~steps 154
through 162, and returns to step 150. If the user selected a
menu item corresponding to an available service of a remote

30 facility,

:

the program flow branches to steps 164 through 170.
If the menu selection signals indicate the user desires a
printout of the screen, the program flow branches to steps 172
through 176.

Steps 154 through 162 describe performance of the
electronic device 20 for receiving and displaying inbound data
calls- At step 154,

35

the electronic device 20 checks the modem

110 for an incoming data call. If there is no incoming data
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call, the program returns to step 150 to display the user menu-

If a call is present, the program executes steps 156 through

162. Step 156 answers the modem, step 158 establishes a

connection with a remote facility calling the electronic device

20, step 160 downloads (receives) the data from the calling

facility, and step 162 displays any information from the

download. After displaying the information; the program

returns to step 150. The incoming data may modify operation of

the electronic device 20 by reconfiguring the system- The

incoming data call may provide the user with an additional menu

v.

item if the facilities expand, or if the user requests

additional options.

Steps 164-through 170 access and acquire desired

information responsive to the selected menu item. The program

retrieves stored information relating to accessing the desired

facility from the.memory 102. This information can include

modem settings, node addresses, passwords, etc. Step 166

initiates and dials the modem 110, and step 168 establishes a

connection with the host computer 30 providing the desired

After connection, the electronic device 20 initiates

After

service.

a download of the desired information at step 170-

downloading the information, the electronic device branches to

step 162 to display the information for the selected service.

After displaying necessary information desired by the selected

service, the program returns to step 150.

Steps 172 through 176 produce a printout of the

Step 172 captures data for printing,

Step 174 initializes the

current television image.

either in text or graphics form.

printer 56 and step 176 sends the captured print data to the

printer 56 for printing. The program returns to step 150 after

step 176.

Fig- 5 is a top level software flow diagram

illustrating a typical operation for a preferred embodiment of

the present invention as implemented in the source code

included in the appendix. The source code appendix includes

five software modules to implement the functions of the

soocuo. <wo, 9307713A1_I_:-
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electronic device 20. These modules include ED.C, EDDATA.C,
ED.H, ED.ASM, and DRAWSUBS.C.

The ED.C module is the main program which calls the

electronic device 20, or loaded remotely from~a»configuration» I
facility, for example. The ED.C includes the C-code main

definition. ED.C includes some functions not found in the

other modules that are specific to text manipulation, such as
for example, scrolling.

ED.H is a C—program header file which includes the

global definitions, tables and equates used in other modules.

EDDATA.C are strictly menu data in ASCII format.

Each menu screen includes a name, such as "MAIN MENU" for

example. The ED.C program retrieves particular screens by
reference to the appropriate name.

ED.ASM includes primitives for low—level operation of
theseparticular features or common tasks. For example,

primitives decode one key press from the IR receiver, send one
byte to the modem, receive one byte from the modem, control the

mail status light toggling, write one pixel on a screen, etc.

Other features control graphics screens, the pointing device,
card reader, and speakerphone for example. These may be
described as generic, universal routines to perform the
selected functions.

DRAwSUBS.C.are“higher.level.pnimitivesv.writtenmin’a~---

C-language, for performing a next higher level of functional

the primitives in DRAwSUBS.C include

code to use the primitives of the ED.ASM module to draw boxes

control. For example,

or lines, or to set a mode between graphics and text, for
example.

Details of Fig. 5 are found in the appropriate one of

Figs. 6A through 6C. Fig. 6A includes a set of steps for
initialization and active monitoring for input from a user.

Step 200 includes a power on/reset initialization and self-test

functions. After step 200, the device displays its main menu

SDOCID <WO§93077I3A1 I :-
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Step 204 is a main polling loop, waiting for

These activities include detecting no

at step 202.

different activities.

activity (step 206), a manual reset (208), a ringing phone

(step 220), a credit card swipe (step 260 in Fig. 6B) or an IR

key activation (step 262 in Fig. 6B).

Detection of no activity at step 206 branches the

program back to step 202. A manual reset at step 208“returns

the program to step 200 for reset initialization and self-test.

A ringing phone at step 220 results in the electronic

device answering the phone (step 222) and a subsequent

determination of a call type at step 224. The call may be

either a voice call (step 226), an incoming fax (step 228), a

mail message waiting call (step 230), or a configuration call

(step 232).

The voice call type results in allowing the user to

normally use the telephone to conduct a voice conversation

(step 234) and return to display the main menu (step 202). An

incoming fax results in the electronic device logging into an

appropriate facility (step 236) and receiving printing the fax

document (step 238) from the facility. Subsequently, the

program flow returns to display of the main menu step 202.

A message waiting causes the electronic device to log

into a mail facility (step 240), receive the message (step

Thereafter,242), and turn on the message light (step 244).

the system returns to step 202 to display the main menu.

The call type may be a configuration call, which

causes the device to log into a configuration facility (step

246), and receive configuration information at step 248. The

configuration information may be menu configuration (step 250),

program configuration (252) or security configuration (step

254). After receiving the configuration information, the

program returns to reset, step 200.

Fig. 6A connects to Fig. 6B at the indicated markings

of A, B and C- Fig. 6B illustrates two other activities,

credit card swiping in the card reader (step 260) and IR key

activation (step 262). Credit card swiping results in the

device reading the card information (step 264), dialing the

ISDOCID -:WO__9307713A1_I_;.
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obtaining any nece
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(I

in a menu format (step 280).

purposes-of«exp&anation~only,
(step 282),

10

15

296),

program returns to step 202 after obtaining v
which may be presented on the television spea

20 To send a

drawing screen,

password (step 292),

(step 294).
25

If a decoded IR key

themdevicewdisplays»
306).

-

30

menu .

Steps 310,

35 facility.

upon the particular desired option,

returns to step 202, Fig.

get voicemail (step 284),

do stock quotes (step 288).

After step 282,

dials the phone and sends the password to the
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sending the card information (step 268) and
ssary authorization (step 270).

6A, thereafter.

The system

y displayed on the television,

Representative functions, for

include speakerphone operation ““W“

send a fax (step 286) or
other functions,

the device dials the phone (step
logs into a voicemail facility (298) and activates DTMF

signalling to retrieve voicemail (step 300), if necessary. The

oice messages,
ker.

fax, after step 286, the devices presents a

recording cursor movements recorded through use
of the pointing device (step 290), dials the phone and sends a

and sends the image data to a fax facility
The image is typically transmitted in PCX format.

Fig. 6C connects to Fig. 6B at points D, B,

activation routes the program to s

312, 314 and 316 advance to step 320 which

depending

and returns to step 202 for
display of the main menu.
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The configuration of the preferred embodiment of the

present invention does not limit itself solely to accessing and

receiving requested information. The present invention is able

to access remote facilities and initiate desired activities on

behalf of the user using the electronic device. The present

invention includes an ability to store profile information

relating to the user, such as cable_service provider; etc: and”

initiate calls, at the users behalf, to authorize the cable

service provider to provide “pay-per-view" service or

interactive television, for example. By using the credit card

reader, or credit card information stored in the memory 102,

the electronic device may quickly provide access and

authorization for particular events the user desires. In this

fashion, the electronic device 20 provides a simple interface

to the electronic networks available to conventional computer

users, without the expense and complexity of learning to

operate a personal computer and associated hardware and

software. The electronic device has the ability to capture

displayed television images and convert them to PCX format, a

widely used graphic standard. The PCX format is useful in many

forms, including facsimile transmission.

In conclusion, the present invention provides a

simple, efficient solution to a problem of accessing, using and

paying for the many electronic facilities presently available.

Complex and time-consuming acquisition and configuration, as

well as training in use of the computer components becomes

unnecessary with the present device. While the above is a

complete description of the preferred embodiments of the

invention, various alternatives, modifications, and equivalents

may be used. Therefore, the above description should not be

taken as limiting the scope of the invention which is defined

by the appended claims.
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WHAT IS CLAIMED IS:

1. An electronic device, for use with all

telecommunications network and independent computer systems

5 providing facilities to a user, wherein one facility is a

configuration facility comprising:

autelexisionap T

a digital communications device for transmission and

receipt of digital signals;
10

a remote keypad for transmitting menu selection

signals; and

a controller, coupled to said television and to said

digital communications device, for:

15

20

25

30

displaying a menu on said television, said menu

including first and second items, each said item

identifying a facility;

responding to said menu selection signals to

select a particular one item from said first and second

items;

operating said digital communications device to

access the telecommunications network and connect to a

chosen one of the independent computer systems providing

said service corresponding to said particular one item

selected from said menu displayed on said television;

initiating said service from said independent

computer system; and

ddsplayinguinformationron.saidutelevision»

responsive to said service provided by said connected

independent computer system.

2. The electronic device of claim 1 further

comprising:

self-

35

configuring the electronic device,

means, coupled to said controller, for initiating a

configuration data call to a configuration facility; and

means, coupled to said controller, for self-

including identification of

particular menu items available to a user.

SDOCID -.WO_
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3. An electronic device, for use with a television,
and a communication network coupled to a remote database,
comprising:

means for interfacing to the television;
means for interfacing to the communications net
a keypad remote control; and

contro1ler“means7*c

work;

10 control, for:

displaying, on the television, a menu having a
plurality of options;

15

20

5.

35
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responding to a menu selection signal from a remote

keypad control to identify a particular one of said plurality

of user selectable facilities;

initiating a data call by the electronic device to a

host computer system servicing said particular facility;

connecting the electronic device to said host

computer system; _. .

downloading data associated with said particular

facility to the electronic device; and

displaying said downloaded data associated with said

particular facility.

15. A speakerphone for a television, comprising:

a remote keypad including a plurality of keys and a

transmitter for issuing data relating to keypress events;

a telephone signal receiver for receiving an incoming

telephone call;

a microphone;

an audio converter circuit, coupled.to the television, for

converting incoming telephone audio signals into television

audio signals;

a remote receiver for receiving said data relating to

keypress events and converting them into control signals; and

a speakerphone controller,,coupled to said telephone

receiver, said audio converter circuit and said remote

receiver, for controlling telephone operation responsive to

said control signals, with a speaker of the television

producing audio signals of an incoming telephone call and said

microphone providing input for the speakerphone.

16. The speakerphone of claim 15 wherein said

speakerphone controller includes a dialing mechanism,

responsive to said control signals, for placing a phone call.

5'3077lJA1 I ;.

 

‘ix

 



NTFX-1002 / Page 421 of 1867

  

mNwtW2m32.28W:22NW5:MT,3ME.3E53..g_:§__._.__9_--5%:3/SWW;1.L2283--1wa_223nNM2§_w_:§.WWWxué5.5s5
..3._\.33:;2.5:

on.B3

  



NTFX-1002 / Page 422 of 1867

.«.

Nwfi
3&5.

PCI‘/US92/083 16

 
H

:_EHmm
m§§;_,_Mm§a_:_.E“Un3_“Em

._..23.59
_

.llllllllIIII...II...IlIIllu_.8&18
WO 93/07713

E

54.1

8 E$ 0..
Z

9-
E
3
O.

to
ID

lSDOClD_ <WO__9307713ALl_:»

  



NTFX-1002 / Page 423 of 1867

 
PC!"/US92/08316W0 93/07713

3/7

ozamozmmzozNsq:@m;mz.moz2zqm.¢o»»o4.mm~moam.NmEt<w§; 
 

'.DOClD: -:WO___9307713A1_| >

 



NTFX-1002 / Page 424 of 1867

WO 93/07'/"13 PCT/US92/0831 6

4/7

 
 

 

 
 

POLL

l R DETECTOR

mo

POLL monsm

roa CALL

» /WC
Y

  
 

I

ESTABLISH

CONNECTION

y [70 «

ESTABLISH N

CONNECTION ‘ 
 

DOWNLOAD

DATA

 
JSDOCID. <WOi9307713A1_l _>

T-

 



NTFX-1002 / Page 425 of 1867

Mm0V.w.umP

aLEE.m3ETWMnu»8A.,_

.m..S
3%n_/mm0

W
.9...O.

Mm.

.,



NTFX-1002 / Page 426 of 1867

 
._%m@Ea-r

0..

Tu.3mm.5eWE

7:T.WU
.W§_§§-My5&3”2.25..3Vm

35.:

:9

L

ISDOCID: -.WO__

  



NTFX-1002 / Page 427 of 1867

PCT/US92/08316

1.233..can~22:.23

EE

7/7

UTE c23%~e"

shfl

A‘-v-u-_u-n

“ “ mmwx mmufl‘ mm “ HM ‘HmMWMMHHVHWHMHXMWA Wu

W0 93/0771 3

3DOClD <WO}93077l3A1_I_:» 1.» .u—‘ 3 . .‘

“J;m‘,‘x‘““5‘x‘w|nuIl‘!.:.Z.,..:...I,,_....IlIululu  



NTFX-1002 / Page 428 of 1867

 

HNTERMATIONAL SEARCH REPORT  
 A. C fl0N OF SUBJlECE'MA'!'|l'lER
IPC(5) :H¢<!>.*/ilxz
US CL :33’

According In lmzauminnnl Pmcm Clmsnificmion (IPC) or to both national classification and [PC

 

 
Minimum documentation watched (clnnaificafion nynuan followed by clnnnificnlion aymboln)

3791105386-98,93,%).l10,53,54;l78/l8,l9;358/84,86,141-147 

IIOIIC

c. nocummms consxnmmn To an RELEVANT 8 Z 8 8 W 8 '

Citation of document. with indication. when appropriate. of the nelevcmz pannnga:
US,A, 4,456,925 (Skerlos ct al) 26 June 1934, Ice abstract, ass 1§,1§
Figures. 8-10

[-4, [4

5,6-13

 
 

 

  
 

   

  
  US,A, 4,987,486 (Johnson et a1) 22 January 1991, we abstract.

  
 

US,A, 4,329,684 (Monteath et al.) 11 May 1982 See abstract. 5,6

US,A, 4,695,880 (Johnson et al) 22 September 1987, see abstract.

X

Y

X
Y

Y

Y 13

Y
US,A, 4,916,737 (Chomet ct al) 10 April 1990, m abstract, Figure
2.

7

 D lfiumm documalm an listed in the continuation or B0): c.

 
 

 
dr.':aoa'pn':nn':y

. . _ dzzaiunbanlfimaibcacpnuhndadhzzkzizzfléo
‘A’ damnsddbmtnaczdnndlbmmmhemocudad

 
 

toba|::nofp:.|%b:rn:.‘_uv::::a

_ . . . . . ‘X’
5' “’'$’d°°'"=';3P'bi'n“°&='m':=:’$"==''m‘-‘3'‘§ ec.=E£=1=d|:vvc5cn.:i.hocn::‘dau:|un1:rvnivo::i:IQ:Iivoc:q:

*1: 4oaummwua:pmymu74g=¢=upeu=aycui;(o)_w=bad:b °*==|¢=-4°='====='="—"==°1'3' 

 cu::."I!::n:! to bvcbo m iavfivocsp urban :3 doa5j_'::_i3
'0' d¢ntduri:Iatnc:crnldi:::£n:-_-m.|cs.uh&é‘k'aac:'o1k=1 oca'!3:dc1thu::a¢rc:uoa:f:::'nm:£aa£.anchcu:nb:z:cn:1  

 
 

 

 
 

 

 

 

fig hoimcbvixzzacnnwunckiltdizltul

'7' daip:I$li:ipr?Iovm&Ez=n'%7:lfiIiz3d:mb::Ii& -3-  cfiA as _ _ an , c=:>p:‘.-_:fl:$3y

 Dulcofmnilingofthennlnenrchrqaon

98 FEB 1933

fiflmfizndoffina /1/.7,”
WING F. CHAN

Duzeofthe adamlcompletion oftbc immmsonnl search
 

  
 

04 JANUARY 1993

 
  

Nnndmniling addn=unofIhelSAIUS
Conzmi:-.;.-'s:n:::ofPnIau1aundTr1#ca:arirn
BoxlPCl'
Wm-Liana. D.C. mm:

Fncaimilc No. No? AP‘FL!CA.BLE

Fonn PCT/ISAIZIO (nccomi uhnaxluly 1971):)

   
  

JSDOCID, <WO___9307713A1_|_>

 

 

  
 

 

B. m:cm-:1» 8

u.s. . i

 
  

 
  

 

 

 



NTFX-1002 / Page 429 of 1867

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) _

WO 97/02699

 

  
 

(51) International Patent Classification 6 :

H04N 5/225, A63F 9% A1

(11) International Publication Number: 

    (43) International Publication Date: 23 January 1997 (23.01.97)

 (72) Inventors: HONEY, Stanley, K.', 827 Lytton Avenue, Palo
Alto, CA 94301 (US). CAVALLARO, Richard, H.; 1516
Wildrose Way, Mountain View, CA 94043 (US). HILL,
David, Blyth; 2240 Mandeville Canyon Road, Los Angeles,
CA 90049 (US). SETOS, Andrew, G.; 14807 Bestor Boule-

vard, Pacific Palisades, CA 90272 (US). GEPNER, Jerry,
Neil; 527 Trappc_I.‘_ane,_Langhorn, PA 19047 (US). HEI-
DMANN, Thimothy,” Paul; 96U‘E'astwood P1ace,"Los"Altos,
CA 94024 (US). OLSEN, Patrick, Wade; 1106 Viscaino
Avenue, Sunnyvale, CA 94086 (US). I-IEINZMANN, Fred,
Judson; 820 Vista Grande Avenue, Los Altos, CA 94024
(US). PHILLIPS, Alan, C.; 1015 Border Road, Los AI-
tos, CA 94024 (US). GUT}-IART, Harold; 897 Stagi Lane,
Los Altos, CA 95113 (US). BURNS, Alan, Alexander: 108
Ramona Road, Portola Valley, CA 94028 (US). RENO,
Charles, Lawrence; 471 Claremont Way, Menlo Park, CA
94025 (US). EVANS, Philip, Calvin; 430 La Mesa Drive,
Portola Valley, CA 94028 (US).

  (21) International Application Number: PCT/US96l11 122

  (22) International Filing Date: 28 June 1996 (28.06.96)

  
  

 (30) Priority Data:
08/493,009 \
08/585,145

  
 

10 January 1996 (l0.0l.96) US   

  
  
 (71) Applicant: FOX SPORTS PRODUCTIONS. INC. [US/US];

10201 West Pico Boulevard, Los Angeles, CA 90064 (US).
  
  

  
  

 (74) Agents: FLIESLER, Martin, C. et al.; Fliesler, Dubb, Meyer &
Lovejoy L.I...P., Suite 400, Four Embarcadero Center, San
Francisco, CA 94111-4156 (US).

 
  
  

 
   
 

(81) Designated States: AL. AM. AT, AU, AZ, BB, BG, BR, BY.
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GE, GE, HU, IL,
IS. JP. KE. KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
MD, MG, MK, MN, MW, MX, NO, Z, PL, PT, RO, RU,
SD, SE, SG, SI, SK, TJ, , TR, TI‘, UA, UG, UZ, VN,
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR. IE, IT, LU.
MC, NL, PT, SE), OAPI patent (BF, BI, CF, CG, CI, CM,
GA, GN, lvfl., MR, NE, SN, TD, TG).

  

  

  
  
 
 
 
 

Published

With international search report.
With amended claims.

A SYSTEM FOR ENHANCING THE TELEVISION PRESENTATION OF AN OBJECT AT A SPORTING EVENT  
 

(54) Title:

__/(57) Abstract 
  A system (200) for enhancing the television presentation of an object at a sporting
.event includes a sensor (210, 212, 214, 216), which determines the location of the object.
Based on the location of the object and the field of view of a broadcast camera (201,
202, 203, 204), a processor (302) detennines the position of the object in the video frame
of the broadcast camera. Once knowing where the object is positioned within the video
frame, the television signal can be edited or augmented to enhance the presentation of
the object.

 
  

  
  

 
 

38882833 E‘.

 
illflfilll mm 'i7fl?fi.“h‘lfll I 1

 

- :.~.‘.‘.’

 



NTFX-1002 / Page 430 of 1867

JSDOCID -:WO

 

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCI‘.

AM Armenia United Kingdom Malawi
AT Austria Georgia Mexico
AU Australia Guinea Niger
BB Barbados Greece Netherlands
BE Belgium Hungary Norway
BF Buxkina Faso Ireland New Zealand
BG Bulgaria Italy Poland
BJ Benin Japan Portugal
BR Brazil ' Kenya Romania
BY Belarus Kyrgystan Russian Federation
CA Canada Democratic People‘s Republic Sudan
CF Central African Republic of Korea Sweden
CG Congo Republic of Korea Singapore
CH Switzerland Kaukhsmn Slovmia
CI Cote d‘lvoire Liechtenstein Slovakia
CM Cameroon Sri Lanka Senegal
CN China Liberia Swaziland

Czrchmlnvakia Lithuania Chad

CZ Czech Republic Luxembourg Togo
DE Germany Latvia Tajikistan
DK Denmark Monaco Trinidad and Tobago
EE Estonia Republic of Moldova Ukraine
ES Spain Madagascar Uganda
Fl Finland Mali United States of America
FR France Mongolia Uzbekistan
GA Gabon Mauritania Vic! Nam

97026Q9A1_l_ >

 



NTFX-1002 / Page 431 of 1867

wo 97/02599 IPCTIUS96/1 1 1122

-1-

A SYSTEM FOR ENHANCING THE TELEVISION PRESENTATION

OF AN OBJECT AT A SPORTING EVENT

BACKGROUND OF THE INVENTION

Field of the Invention

10 The present invention is directed to a system for enhancing the

television presentation of an object at a sporting event.

Description of the Related Art

The television presentation of sporting events needs to be improved.

15 Because of the size and speed of some objects and the distance of the

television camera from the playing field, some objects at a sporting event are

hard to see on a television screen. One example of an object at a sporting

event is the game object, which is defined as the article or thing which is the

focus of the game, for example, a hockey puck, baseball, football, soccer ball,

20 shotput, basketball, tennis ball, etc. To compensate for objects that are hard

to see on television, broadcasters will use zoom lenses. However, the limited

field of view of a zoomed camera prevents the object from being viewed in

relation to the playing field and prevents the viewer from seeing other objects

that are part of the sporting event. Additionally, even with zoom lenses some

25 objects remain difficult to see on television.

' _, For example, television viewing of a hockey game is hampered by

poor visibility and distortion of the hockey puck. The puck is small, and is

passed, shot and deflected at high speeds. A standard hockey puck is three

inches in diameter and one inch high. A television viewer sees only a limited

30 portion of the ice and the scene being viewed changes rapidly as the camera

moves to follow the action. In order to be able to view all areas of the

hockey rink, cameras must be located far from the playing surface. Thus, on

:DOC|D <WO__970269£-‘A1 I :-



NTFX-1002 / Page 432 of 1867

W9 97/92699 lP(C’ll'/lUS96I]1lIl22

-2-

a standard television screen a hockey puck tends to appear as a small dot or

a smear, and sometimes the puck is not perceptible by a viewer. As a result,

it is difficult to follow the puck from player to player, and it is especially

difficult to"f6ll'ow the ‘puck as it is shot toward the goal‘; For most viewers,

5 recognizing that a goal has been scored probably comes after the fact when a

signal light is turned on or the announcer informs the viewer that a goal has

been scored. Because viewers cannot follow the puck, they do not sustain

interest in the game. Although hockey is a popular sport, telecasts of hockey

games would have wider appeal and be more fully enjoyed if the movement

10 of the puck could be more closely followed.

In golf and baseball it is hard to see the ball when the baH is hit in the

air for a long distance (e. g. a home run in baseball or a tee shot in golf). To

compensate, cameras will zoom in on the baseball or golf ball which allows

the viewers to see the ball against the sky. Such a view of the ball does not

15 give the viewer a true perspective of the ball’s path. That is, the viewer

cannot determine how far the ball was hit or where the ball is in the relation

to the playing field. At times a viewer of a baseball game cannot distinguish

between a home run and a routine fly ball. One way to show a baseball or a

golf ball in relation to the playing field is to zoom out and show the entire

20 baseball field or golf course. However, such a zoom-out will make the ball

difficult or impossible to see. Other sporting events present similar visibility

problems.

Furthermore, television viewers do not have access to the same

infonnation that is available to spectators at the event (e.g. game programs,

25 messages on the scoreboard, etc.). Thus, broadcasters may be able to sustain

greater viewer interested by presenting the viewers with additional desired

information and provide for the use of that information in an exciting way. a
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Thus, there is a need for enhancing ‘the television presentation of

objects at sporting events. However, any solution to the problem should not

significantly effect the players or fans who attend the sporting event.

SUMMARY OF THE INVENTION

The present invention is directed to overcome the disadvantages of the

 

prior art. Thus, the present invention provides for a system for enhancing the

television presentation of an object at a sporting event. The system, roughly

described, determines an object’s location, captures a video image which

includes a field of view encompassing the location of the object, determines

the position of the object in the field of View of the broadcast camera

capturing the video image and enhances the television presentation of the

object.

One embodiment includes one or more sensors and at least one

processor. The sensors are used to detect the object. Many different types

of sensors can be used; therefore, the invention is not limited to any particular

sensor. One exemplar sensor is an infrared sensor which detects infrared

signals from an object. One infrared sensor can be used to determine the

object's position in a video image from the broadcast camera. Two or more

infrared sensors can be used to detemiine the three dimensional location of the

object. The processor communicates with the sensors and is programmed to

determine the object’s position in the video image from the broadcast camera.

If the sensor or the broadcast camera can be moved, the system includes one

or more field of view sensors which provide the processor with information

about the broadcast camera’s (and the sensor’s) field of view. A field of view

sensor can include one or more of the following: a pan sensor, tilt sensor,

zoom sensor, beacon or anything else used to determine the field of view of

a camera or sensor. If the processor knows the three dimensional location of

lPClI'I1US96/ll M22



NTFX-1002 / Page 434 of 1867

W0 97/02599 PCT/US96/11122

-4-

the object, the processor can determine the position of the object in a video

frame of any broadcast camera whose field of view is known.

Various means can be used to enhance the television presentation. For

example, the system can add a graphic" to the video image at the positionof ‘

5 the object in the video frame, a graphic near the position of the object in the

video frame, a graphic in a location logically related to the position of the

object in the video frame, statistical information or announcements related to g

the object’s location, audio data or non-video data. In one alternative, the

processor manipulates the video image. In another alternative, the processor

10 creates a second video image and combines the video image created by the

processor and the video image from the broadcast camera. Other suitable

methods of manipulating television data are also within the spirit of the

present invention.

These and other objects and advantages of the invention will appear

15 more clearly from the following description in which the preferred

embodiment of the invention has been set forth in conjunction with the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Figure 1 depicts a perspective view of a hockey puck according to the

present invention.

Figure 2 depicts a cut—away plan view of the hockey puck of Figure 1.

Figure 3 depicts a cross-sectional view of the_hockey puck of Figure

25 Figure 4 shows a first embodiment electronics package for the infrared

transmitter of a hockey puck.

Figure 5 depicts one exemplar shock sensor. .

Figure 6 shows a second embodiment electronics package for the

hockey puck of Figure 1.
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Figure 7 is a block diagram of a system used for enhancing the

television presentation of the hockey puck of Figure 1.

Figure 8 is a block diagram of a camera location for the system of

Figure 7'.“ A“ ' "

5 Figure 9 is a block diagram of the front end processor electronics of

Figure 8.

Figure 10 is a flow chart describing some of the operations in the

camera location and related hardware.

Figure 11 is a graphical representation of data from the infrared

10 sensors.

Figure 12 is a block diagram of the pulse detection and strobe detection

system.

Figure 13 is a block diagram of a pulse detector.

Figure 14 is a block diagram of the synchronizer box of Figure 12.

15 Figure 15 is a partial block diagram of the graphics center and

production center.

Figure 16 is a flow chart describing some of the operation of the

graphics center and production center.

Figures 17A and B are flow charts describing two exemplar methods

20 for determining the pucl<’s three dimensional location.

Figure 18 is a flow chart describing the detennination of the puck’s

position in a video frame and one alternative for enhancing the television

_ presentation of the hockey puck.

Figure 19 shows the hockey puck in a video frame at four moments in

25 time.

Figure 20 is a flow chart of the operation of the graphics center and

production center when data is missing.

Figure 21 is a block diagram of a remote system for interacting with

a broadcast of a sporting event.
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Figure 22 is an elevational cut-away view of a second embodiment

hockey puck with an active radar transponder. 0

Figure 23 is a. cross-sectional view of the hockey puck of Figure 22.

Figure 24 is a‘ block diagram of the electronics of the in the hockey

5 puck of Figure 22.

Figures 25-27 describe a waveform used in conjunction with the

hockey puck of Figure 22.

Figure 28 is a block diagram of an exemplar radar base unit which can

be used in conjunction with the hockey puck of Figure 22.

10 Figure 29 depicts an exemplar waveform for a RF transmitting object.

Figure 30 depicts a football used in a radar system.

Figure 31 is a cross-sectional view of a golf ball used in a radar

system.

Figure 32 is a cut-away view of a tennis ball used in a radar system.

15

DETAILED DESCRIPTION

The present invention can be used with most video cameras known in

the art. For example purposes only, the description below references a

conventional broadcast television camera known in the art ("broadcast

20 camera"). A broadcast camera captures video images in frames ("video

frames"). In the United States, data is transmitted and presented on a standard

television at a rate of thirty frames (60 fields) per second.

ll. Infrared System

25 A. Infrared Transmitting Puck A

Conventional hockey pucks are black, cylindrically shaped, 1" thick

with a 3" inch diameter, 5 '/2 — 6 ounces and made of vulcanized rubber. The =

preferred embodiment of the hockey puck according to the present invention

is shown in Figure l and designated generally by the reference numeral 10.
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Hockey puck 10 is made in accord with conventional specifications and further

includes an electromagnetic transmitter. In one embodiment, the

electromagnetic transmitter includes infrared emitting diodes. Preferably
(alth"ougl'1" not requ'1red')",'tlie ofthe diode is sliced "off so that the diode can

be flush up against the surface of the puck and the angular width of the

infrared (IR) beam will be increased. As will be discussed below, alternatives

to infrared emitters includes RF transmitters, radar repeaters and other devices

which emit electromagnetic waves outside the visible light spectrum.

Electromagnetic waves include light, radio, X-rays, gamma rays,

microwave, infrared, ultraviolet and others, all involving the propagation of

electric and magnetic fields through space. The difference between the

various types of electromagnetic waves are in their frequency or wavelength.

The human eye is sensitive to electromagnetic radiation of wavelengths from

approximately 400 to 700 nm, the range called light, visible light or the

visible spectrum. Thus, the phrase "electromagnetic signal not visible to a

human eye" means an electromagnetic signal outside of the visible spectrum.

It is important that the signal transmitted by the hockey puck is not visible to

the human eye so that the visual appearance of the puck will not be altered.

Puck 10 is comprised of a rubber body member 11 having a flat top

surface 12, a flat bottom surface 14 (shown in Figure 3) and a side surface or

outer circumference 16. At the top surface are shown four infrared emitting

diodes 20, 22, 24 and 26, which are fitted in bores in the puck. The bottom

surface also has four infrared emitting diodes. Because of the point of view,

Figure 1 only shows four infrared emitting diodes 28, 30, 32 and 34 along

outer circumference 16. The preferred hockey puck includes twelve infrared

emitting diodes along outer circumference 16, spaced apart at 30° intervals.

By the phrase "along an outer circumference" it is meant that the diodes are

generally spaced at or near the outer circumference. For example, the diodes

can be recessed (e.g. 1/16") from the circumference and still be "along the
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outer circumference. If the diodes are recessed from the circumference, then

there may be an indent in the surface of the puck in front of the diode. As

an option, the indent could be filled with an infrared transparent epoxy or

other filling material which would not change the elasticity or color of m’':-;‘‘‘''

5 puck. Alternatively, a lens could be placed in front of the diode.

Figure 2 shows a cutaway plan view of puck 10. All twelve diodes

(28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48 and 50) along outer circumference

16 can be seen. Each diode is housed in a bore approximately the size of the

diode. Inside of the puck is a recess 60 which receives printed circuit board

10 62. Mounted on printed circuit board 62 are electronics and a battery 64.

Wires 28w, 30w, 32w, 34w, 36w, 38w, 40w, 42w, 44w, 46w, 48w and 50w

run from printed circuit board 62 to the diodes. Battery 64 can be more than

one battery vertically stacked in the center of printed circuit board 62. The

battery is a lithium battery which handles cold temperatures well and has high

15 current capability. It is important that the electronics operate sufficiently

under cold temperatures because hockey pucks are traditionally frozen prior

to use during a hockey game. High current capability is also important so that

the infrared emitting diodes can be driven with the high current to maximize

the intensity of the infrared signal. Battery 64, printed circuit board 62 and

20 the infrared emitting diodes are held in place using a flexible epoxy, for

example, DPl90< by 3M. Additionally, any gaps in recess 60 not occupied by

the electronics could be filled with epoxy to help secure the electrortics and

' - to maintain the pucks hardness and elasticity.

Figure 3 is a side cut—away view of hockey puck 10 showing the

25 bottom surface 14, diodes 52 and 54 on the bottom surface and the wires

(20w, 22w, 52w and 54w). As discussed above, there are four diodes along

the flat lower surface of the preferred embodiment hockey puck 10. It is clear -

from Figures 2 and 3 that the components of the electromagnetic transmitter

are completely disposed inside rubber body member 11. Being "completely

SDOCID «.wO__97o2699A1 I >
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disposed inside the rubber body member" means that the electromagnetic

transmitter does not protrude outside the puck‘s perimeter, this includes

abutting or being flush with the perimeter of rubber body member 11.

Fi‘g"tire'4 is"a schematic diagram of one altemativéfiélectronics package

5 for hockey puck 10. The infrared emitting diodes 20-58 are shown as five

strings of diodes (S1 — S5). Each string includes four diodes connected in

series. The five strings are connected to each other in parallel. Thus, if one

diode fails, all of the diodes on the particular string will turn off; however,

the other four strings of diodes will remain functional. In accord with this

10 arrangement, the diodes from the various strings are interleaved throughout

the puck. That is, the diodes of one string are not located next to each other.

Rather, the diodes are mixed. Looking at Figure 2, each diode is located next

to a diode from another string. For example, diode 30 (which is on string S1)

is between diode 28 (which is on string S5) and diode 32 (which is on string

15 S2). This arrangement prevents the situation where one diode breaks and the

entire side of the puck stops transmitting.

Timing and control circuit 100, which includes an edge trigger and a

timer, produces an output interval of a width detemiined by resistor 108 and

capacitor 110. Timing and control circuit 100 is a Motorola MC 4538 which

20 is a dual precision re-triggerable/re-setable monostable multi—vibrator which

may be triggered from either edge of an input pulse and produce an accurate

output interval over a wide range of widths. In the circuit of Figure 4, battery

63 is made up of two 3 volt batteries in series.

The Q output of timing and control 100 is connected to the gate of

25 FET 102. The source of FET 102 is connected to ground and the drain of

FET 102 is connected to the base of transistor 106 across resistor 104. The

emitter of transistor 106 is connected to battery 63 and to the RC PIN of

timing and control 100 across resistor 108. The RC input of control 100 is

connected to capacitor 110 which is connected to the C input of timing and
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control circuit 100 and to ground. The A pin of timing and control circuit

100 is grounded, and the B pin is connected to a shock sensor and to resistor

112. The clear pin of timing and control circuit 100 and resistor 112 are both

connected "to battery 63'. i I

5 Shock sensor 114 is used to turn on the circuit when it senses a shock.

Figure 5 is an example of a shock sensor. Shock sensor 114 includes a wire

122 suspended inside a brass or copper tube 120. Wire 122 is attached to cap

128 with epoxy or other insulating material 129 which acts to suspend the

wire inside tube 120 in a cantilevered fashion and insulates the wire. Tube

10 120 is mounted on board 62 and connected to the B pin of timing and control

circuit 100. When shock sensor 114 is shocked (e.g. puck is jolted or hit)

wire 122 bends and touches tube 120 which, for a brief moment, completes

the circuit. Timing and control circuit 100 includes an edge detector which

senses an edge (the circuit being closed) and turns on the puck.

15 Figure 6 is a schematic of a preferred electronics package for puck 10.

Diode bank 150 is the same five strings of infrared emitting diodes depicted

in Figure 4. Although the electronics package uses twenty diodes, it is

possible that the puck can be constructed and will function with more or fewer

than twenty diodes. One diode by itself will produce a signal that can be

20 detected; however, it is advantageous to have more than one diode so that the

angle of the puck and location of the puck in regard to other objects will not

significantly affect reception of the signal transmitted from the puck.

' _ Additional diodes also maximizes the output of the transmitters. The

preferred embodiment diode is a GaAlAs infrared emitter SFI-I485-2,

25 manufactured by Siemens. The SFH485-2 is an infrared emitting diode and

emits radiation in the near infrared range (880 rim peak). Other infrared

emitting diodes that can be used including an infrared laser diode or any other a

source which transmits an infrared signal. The infrared emitting diodes are

used in the disclosed embodiment to emit an electromagnetic wave with a
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wavelength at or near 880 nm. Unlike the circuit of Figure 4, the circuit of

Figure 6 does not continuously transmit infrared energy. Rather, the diodes

are pulsed. The advantage of pulsing the diodes is to extend battery life, to

increase the"‘infr"a'red‘"‘s"ignal (e.g. run at one amp instead of one "hundred

5 milli-amps during the pulse), to improve the signal to clutter ratio by matching

the sensor shuttering to the diodes pulse and to allow for subtraction which

is discussed below.

Battery 64 is made up of four 3 volt lithium batteries stacked near the

center of PC board 62. Figure 6 shows timing and control circuits 154 and

10 172 which are the same mu1ti—vibrator as timing and control circuit 100 in

Figure 4. Timing and control circuit 154 is used to detect a pulse from the

shock sensor 114, turn on the pulsing of the diodes and automatically turn off

the pulsing of the diodes after a predetennined period of time before all

available power has dissipated. That is, the pulsing of the diodes turns off

15 after a preset period of time rather than waiting for the battery to dissipate.

Preferably, the diodes are turned off after 45 seconds. This prolongs the life

of the battery, allows testing and prevents pucks not in use from transmitting.

Connected to the RC input of timing and control circuit 154 is resistor 158

and capacitor 160, both used for timing purposes. The éoutput of timing and

20 control circuit 154 is connected, across resistor 16, to the base of transistor

166:.» The:-A input‘ of timingwand--control‘ Circuit‘ 154“ is connected‘ to’ ground‘.

The B input is connected to shock sensor 114 and to the bottom of resistor

162. The clear pin of timing and control circuit 154 is connected to the top

of the resistor 162, battery 64, the top of resistor 158, capacitor 156 and the

A 25 emitter of transistor 166. Capacitor 156 is also connected to ground.

The clear pin to timer control circuit 172 is connected to the emitter

" of transistor 166 and the top of resistor 168. The RC input of a timer control

162 is connected to the bottom of resistor of 168 and to capacitor 170. The
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C input of timing and contro11 172 is connected to capacitor 170, the A input,

and ground. '1l'he Q output of timing and control circuit 172 is connected to G

11'-‘ET 1174. The 13 input of timing and control circuit 172 is connected to the

Q9 output of 1Divide"'by' 110 circiiit"180 (divides frequency by ten). The cllockl

5 input to Divide by 10 Circuit 180 is connected to the Q12 output of Divide by

116 circuit 182 (divides frequency by 16). The enable and reset pins of Divide

by 10 circuit 180 are grounded. The reset pin of Divide by 116 circuit 182 is=.==..=

connected to capacitor 190, capacitor 186 and ground. The COUT pin of

Divide by 16 circuit 182 is connected to the bottom of resistor 188, capacitor

10 1186 and to resonator 184. Resonator 1184 is a CS1Bl228J ceramic resonator

by Murata. Resonator 184 can be mounted on printed circuit board 62 or

suspended, inside the puck, within an epoxy or other materiall to prevent

damage to the resonator from shoclk. The CJIN pin of Divide by 116 ciineuit

1182 is connected to resonator 184, the top of the resistor of 1188 and to

15 capacitor 190.

1F1E'11‘ 174 is connected to infrared emitting diodes 50, 52, 54, 56 and

58. The circuit will produce five amps of current to pass through diode batik

150. Because the diodes are divided into five strings which are connected in

parallel, each string receives approximately one amp. Because each string

20 includes four diodes connected in series, each diode will receive

approximately one amp of current. The collector of transistor 166 is

connected to the top of resistor 176, capacitor 178, diode 20, diode 22, diode

24, diode 26 and diode 28. Capacitor 178 and the bottom of resistor 176 are

connected to ground.

25 The circuit of Figure 6 provides for pulses of nominally 140 usec at

a nominal rate of 29.97 Hz. '1I'hose skilled in the art can modify the circuit

to change the duration or frequency of the pulses. The pulses begin when the

shock sensor is shoclked. The pulses end 45 seconds after the last shoclk. If
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the shock sensor receives a shoclk while the puck is pulsing, the 45 second

clock is reset. A shock sensor is only one ot many alternatives to insure that

the puck is on during play. lit is anticipated that the shock to the puck when

the referee drops"the'puclc‘ for 'a face off, a players hits, the pucli ‘with a stick’ '

or the puck hits the boards will provide the shock necessary to trigger the

circuit. While in play the puck should be hit by a player's stick or the boards

at least once every 45 seconds. During the course of a game ptlcks are hit out

of play. That is, a shot by a player goes over the boards and into the seating

area. At that point it is desirable that the puck turn off. Thus, the timer is

used to turn the puck off 45 seconds after the last shock. This prevents the

arena from being filled with pucks continuously on.

There are at least four approaches to manufacturing a puck in

accordance with the present invention. First, the electronics can be supported

in an injection mold and vulcanized rubber can be injected around it. Second,

the device can be in a pre—loaded package that is molded into a puck. Third,

pucks can be molded into two halves with a recess in each half so that the

electronics can be fitted in the combined recess when the two halves are

assembled together. Fourth, existing conventional pucks could be machined

into separate pieces and reassembled with the electronics package

(retrofitting). in one embodiment of the fourth approach, half of two pucks

would be sliced away. A recess would be carved into the remaining two

halves as well as bores for each of the diodes. There is also a need to carve

a very thin passage to house the leads from the electronics to the diodes. The

inventors envision various other manufacturing options that are compatible

with the present invention.

B. System Overview

lPucl< 10 is used with a system that includes one or more sensors

which can be used to detect the location of the puck in three dimensional
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space and/or the position of the puck in a video frame. An infrared sensor

can determine the angle or direction of the puck from the sensor using

techniques known in the art. Two or more infrared sensors can be used to

det'e‘rmirfe th‘é"tli‘ree dimensional location of"the puck. The three dimensional

location of the puck can be used, in conjunction with the broadcast camera’s

location and orientation to locate the puck in the video frame and enhance the

television presentation of the puck.

Figure 7 depicts system 200, which is one embodiment of a system that

can be used to enhance the television presentation of puck 10 with the

electronics package depicted in Figure 6. System 200 includes four camera

locations 201, 202, 203 and 204. It is possible for system 200 to function

with only one camera location; however, to provide a viewer with multiple

angles of view it is desired to have up to four or more camera locations. The

various camera locations can be located anywhere in the arena suitable for

capturing video images of puck 10 in hockey rink 208. Each camera location

includes a broadcast camera and communicates with graphics center 246. As

shown, signal data 1 transmits data between camera location 201 and graphics

center 246, signal data 2 transmits data between camera location 202 and

graphics center 246, signal data 3 transmits data between camera location 203

and graphics center 246 and signal data four transmits data between camera

location 204 and graphics center 246. In one embodiment, graphics center

246 includes computers and video equipment housed in a truck.

The camera locations also communicate with a television production

center 244. The signal camera 1 indicates communication between camera

location 201 and production center 244, camera 2 indicates communication

between camera location 202 and production center 244, camera 3 indicates

communication between camera location 203 and production center 244, and

signal camera 4 indicates communication between camera location 204 and

production center 244. In one embodiment, the television production center
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is a truck including various video and audio equipment. Both the graphics

center 246 and the video production center 244 can exist in various forms and

can be located in various locations that can maintain the communications with

the camera locations ano's'erisors' as described below?’

5 System 200 includes one or more infrared sensors. To ease setup,

wiring and maintenance, as well as increase the chance that the puck will be

in the field of view of an infrared sensor, one or more infrared sensors are

located at the camera location. However, locating infrared sensors at the

camera locations is optional. The sensors at the camera location communicate

10 with graphics center 246 via data 1, data 2, data 3 and data 4. System 200

also includes additional sensor locations, 210, 212, 214 and 216, which are

not located at the camera locations. The signal data 5 indicates

communication between infrared sensor location 210 and graphics center 246.

The signal data 6 indicates communication between infrared sensor location

15 212 and graphics center 246. The signal data 7 indicates communication

- between infrared sensor location 214 and graphics center 246. The signal data

8 indicates communication between infrared sensor location 216 and graphics

center 246.

System 200 also includes collector box 220 which is connected to pulse

20 detectors 222, 224, 226, 228, 230, 232, 234, 236, 238 and 240. The pulse

detectors detect when puck 10 is pulsing on and transmit signals to the

infrared sensors in order to open the shutter of the infrared sensors in

synchronization with the puck’s pulses. A system that uses a puck which

continuously transmits an infrared signal would not need pulse detectors. The

25 pulse detectors shown in Figure 7 are located at the top of the glass which

surrounds the ice. Additional pulse detectors (optional) are mounted from the

ceiling or other suitable locations in the arena. The components shown in

Figure 7 will be discussed in more detail below-
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C. Camera Location

Figure 8 shows one embodiment of the camera location. Broadcast

camera 280 captures a video frame which is sent to a production center 244

as shown tfie sign'al"‘ca'mera 1. Broadcast camera 280 has‘a lens

5 including a 2X expander. Connected to broadcast camera 280 is a 2X

expander/zoom/focus sensor 282 (collectively a "zoom sensor") which senses

the zoom of the camera, the focal length of the camera, and whether the 2X

expander is being used. The analog output of sensor 282 is sent to an analog

to digital converter 284, which converts the analog signal to a digital signal

10 and transmits the digital signal to processor 302. Broadcast camera 280 is

mounted on tripod 287 which enables broadcast camera 280 to tilt and pan.

Attached to tripod 287 are pan sensor 288 and tilt sensor 290, both of which

are connected to pan-tilt electronics 292.

Remote processor unit 286 is a rack mounted system including analog
15 to digital converter 284, pan-tilt electronics 292, processor 302 and front end

processor electronics 300. Processor 302 is an Intel 486 microprocessor with

supporting electronics; however, various other processors can be substituted.

Processor 302 includes memory and disks to store data and the software

described below. In addition to being connected to the other boards in front

20 end processor 286, processor 302 is in communication with graphics center

246, as indicated by signal 306. In one embodiment, pan sensor 288 and tilt

sensor 290 are optical encoders that output a signal, measured as a number

of clicks, indicating the rotation of a shaft. Pony thousand clicks represent

a full 360 degree rotation. Thus, a computer can divide the number of

25 measured clicks by forty thousand and multiply by 360 to detennine the pan

or tilt angle. The pan and tile sensors use standard technology known in the

art and can be replaced by other suitable pan and tilt sensors known by those 0‘

skilled in the relevant an. Pan—tilt electronics 292 receives the output of pan

sensor 288 and tilt sensor 290, converts the outputs to a digital signal,
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representing pan and tilt, and transmits the digital signal to processor 302.

The pan, tilt and zoom sensors are used to determine the field of view of the

broadcast camera and, in some cases, the field of view of an infrared sensor.

Thus, one or more ofthe pan, till or zoom sensors can also be labelled as a i ”

field of view sensor- For example, if the camera cannot zoom or tilt, the field

of view sensor would only include a pan sensor. One alternative field of view

sensor includes placing marks in various locations on the hockey rink such

that each mark looks different and at least one mark will always be visible to

the camera while the camera is pointed at the hockey rink. A computer using

optical recognition technology can find the mark in the video frame and, based

on the mark’s size and position in the video frame, determine the field of view

and/or pan, tilt and zoom of the camera. Another alterative includes placing

infrared emitters or beacons along the rink (e.g. on the glass). lf each beacon

has a unique appearance, then a computer can determine the infrared sensor-’s

field of view based on the size of the received signals size and location in the

infrared sensor’s frame of data. lf an infrared sensor is mounted on a

broadcast camera, determining the pan and tilt of one also determines the pan

and tilt for the other (plus a known offset). Another alternative includes using

pan and tilt sensors to get a rough estimate of field of view and using beacons

to fine tune the field of view determination.

The camera location also includes two infrared sensors, master sensor

296 and slave sensor 298, both of which are connected to front end processor

electronics 300 and sensor interface box 320. Although the system will

function with only one sensor at each location, two sensors are used in master

and slave configuration in order to perform substraction which will be

discussed below. Master sensor 296 and slave sensor 298 are mounted near

one another (e. g. next to each other) so that their optical axes are near each

other. lt is possible to mount the two sensors away from each other and

correct for the misalignment of optical axis. lFurtherrnore, both sensors are
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mounted on broadcast camera 280 so that they are pointed in the same

direction as broadcast camera 280. This is done because it is contemplated ,,

that a camera operator will be tilting and panning broadcast camera 280 to

follow the puck, and”'mounting the sensors on broadcast camera 280 will

5 increase the chance that the sensors will be pointed at the puck. Pan sensor

288 and tilt sensor 290 will indicate where the master and slave sensors are

pointing. However, it is not necessary to mount the sensors on the broadcast

camera. The internal clocks of the master sensor 296 and slave sensor 298

are synchronized as indicated by signal 305.

10 The preferred infrared sensor is a progressive scan, full frame shutter

camera, for example, the TM-9701 by Pulnix. The Pulnix sensor is a high

resolution 768(H) by 484(V) black and white full frame shutter camera with

asynchronous reset capability- The camera has an eight bit digital signal

output and progressively scans 525 lines of video data- A narrow band

15 infrared filter, which passes electromagnetic waves of approximately 880 nm

+/-45 nm, is affixed in front of the lens of the Pulnix sensor. The purpose

of the filter is to block electromagnetic signals that are outside the spectrum

of the signal from the puck; thus, significantly reducing background clutter.

Each sensor captures a video frame which comprises a set of pixels.

20 Each pixel is assigned a coordinate corresponding to an X axis and a Y axis.

The sensor data includes an eight bit brightness value for each pixel. The

eight bit brightness values are scanned out pixel by pixel to front end

processor electronics 300 from master sensor 296 via the signal Mdata and

from slave sensor 298 via the signal Sdata.

25 Sensor interface box 320 sends the shutter command and horizontal drive

to the infrared sensors. Signal 446 from the pulse detection system (described

below) is decoded by sync decoder 322 to extract horizontal drive signal 321 _

which is communicated to master sensor 296. Horizontal drive signal 321 is used

to phase lock the master sensor’s internal clock to the puck. Signal 321 is also
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sent to pulse generator circuit 324 to produce a shutter control signal (Mshutter)

at least 120 #566 wide. which is transmitted to master sensor 296. The output of

pulse generator 324 is also sent to delay circuit 326 to provide a signal delayed

by approadfiiately 60 )uset:"foi“pulse generator 3281' The output of‘pulse generator

328 (S shutter), an approximately 120 psec wide pulse used to control the shutter,

is sent to slave sensor 298. Both shutter control signals (Mshutter and Sshutter)

are also sent to computer 286 for diagnostic purposes.

Many arenas do not allow photographers to use fllashes on their

cameras in order to prevent impairing the players‘ vision from random

flashes. In lieu of individual camera flashes, many arenas install a set of

strobe flashes at or near the ceiling of the arenas and provide for

communication between each photographer’s camera and the set of strobe

flashes. When the photographer takes a picture, the strobe flashes emit a flash

of light, which may include an electromagnetic wave in the infrared spectrum.

l[n one embodiment, the system avoids incorrect data due to a sensor detecting

a flash by ignoring data sensed during a flash. One means for preventing

the incorrect data is to use filters. A second embodiment connects a signal

from the strobe flash to the sensors or a computer which causes the system to

ignore data sensed during a flash. A third embodiment includes using flash

detectors. The flash detectors can be located anywhere in the arena suitable

for sensing a strobe flash. For manufacturing convenience, one alternative

includes a flash detector 329 as part of the sensor interface box 320. When

flash detector 329 senses a flash a signal PD is sent to front end processor

electronics 300. lln some environments, 21 flash detection system may not be

necessary.

In addition to mounting sensors on broadcast cameras in the camera

locations, additional sensors 210216 are mounted throughout the arena to

improve sensor coverage. lE.ach sensor location, 210, 212, 214 and 216,

includes two sensors in master and slave configuration. Sensors 210-216 are
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preferably mounted above the rink such with the field of view of the sensors

overlapping such that each location on the ice is within the field of view of

two sensors. Sensors locations 210, 212, 214 and 216 do not include

broadcast"carneras“and"pan/tilt/kobin detectors. Since the sensor at sensor"'W""'

5 locations 210-216 cannot pan, tilt or zoom, control system 606 (Figure 15)

stores the location, pan and tilt of the sensors. Each sensor location also

includes a processor 302 and front end processor electronics 300.

Figure 9 shows a block diagram of front end processor electronics 300.

Sensor interface 330 receives data (Mdata) from master sensor 296, including

10 the eight bit data for each pixel. Sensor interface 330 has four output signals:

LDV, FDV, PCI and DATAI. LDV (line data valid) is transmitted to XY

counters 332 and indicates that a new line of valid data is being scanned out

of master sensor 296. FDV (frame data valid), which is transmitted to XY

counters 332 and pixel gate counter 338, indicates that valid data for the next

15 frame is being transmitted. PC1 (pixel clock 1) is a 14.318 MHZ clock from

master sensor 296 and is sent to XY counters 332, pixel gate control 338 and

background processor 334. XY counters 332 counts X and Y coordinates

sequentially in order to keep track of the pixel of whose data is being scanned

in at the current time. V/hen LDV is asserted, the X counter is reset. When

20 FDV is asserted, the Y counter is reset.

As XY counters 332 sequentially count the coordinates of the pixels,

frame limits 336 determines whether the coordinate of the particular pixel

' - being scanned in is within the valid frame limits. The valid frame limits

includes pixels in a rectangular box within the frame of the scanner 296 which

25 is determined by the values of Xm, X,,,_, Y”, and Yum, all four of which are

supplied from registers in processor 302 via computer interface 339. The

registers in processor 302 are set by software in computer 606. (See Figure .

15.) These values can be set based on the sensor location and orientation.

For example, if half of the field of View of the sensor 296 is above the hockey
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rink or below the hockey rink, there is no need to consider data that is not

within the hockey rink and avoids sensing spurious sources. When frame

limit 336 determines that the pixel is within the valid frame limits, the signal

 'is asserted arid transmitted” to pixel gate control 338. I

5 Sensor interface 340 receives data (Sdata) from slave sensor 298 and

communicates the eight bit pixel data and PC2 (pixel clock_ two) to adjustable

delay 342. There is no need to send a version of the signal LDV and FDV

for slave sensor 298 because master 296 and slave 298 are synchronized by

signal 305 (Figure 8). Adjustable delay 342 is an adjustable shift register for

10 aligning the optical data from the master and slave sensors. The amount of

delay is determined by the variable OFFSET which is a twelve bit signal sent

from processor 302 via computer interface 339. OFFSET is set in processor

300 via a user interface residing on computer 606 or a local user interface.

(See Figure 15.) The data from the two sensors are optically aligned because

15 the two sensors will be mounted on top of each other or next to each other,

therefore, having different optical axes. One alternative is to use one optical

axis for both sensors, for example, using a prism to transmit one image to two

sensors, which in turn are optically aligned. The delayed data (PC2 and

DATA2) is transmitted to background processor 334.

20 Background processor 334 is an Arithmetic Logic Unit with a set of

registers. Alternatively, background processor 334 could be a

microprocessor. Background processor 334 aligns the data based on the pixel

clocks and subtracts the two sets of data (DATAI and DATA2). There are

two types of subtraction that can be used; temporal subtraction and spectral

25 subtraction, although either or both methods can be used, the preferred

background processor 334 only performs temporal subtraction. The technique

of temporal subtraction utilizes two sensors with similar field of views,

opening their shutter at different times. The master sensor’s shutter is open

and captures data during an infrared pulse from puck 10. The slave sensor’s
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shutter is open and captures data between pulses from puck 10. Therefore,

master 296 and slave 298 sense substantially similar images except master sees _

the field of view with the puck on and slave sees almost the same field of

viewwithout tliE"‘puck. If the two” sets of data are subtracted, the difference“

5 should be the signal from the puck. Background processor 334 perfonns that

subtraction. In the particular embodiment disclosed, master sensor 296 opens

its shutter for 127 ysec. After master sensor 296 closes its shutter, both

master and slave keep their shutters closed for 63;tsec. Subsequently, slave

298 opens its shutter for 127 usec. followed by both shutters being closed for

10 the remainder of the frame’s 1/30 of one second. This process repeats itself

approximately every 1/30 of a second based on the strobing of the puck which
will be described below.

Swen-al subtraction utilizes two sensors that have substantially similar

field of views, but detect different spectrums. One spectmm includes the

15 puck’s pulse and the second spectrum does not. For example, master 296

would use the filter discussed above which passes wavelengths of 880 +/-45

nm. However, slave 298 would use a filter that allows a bandwidth near but

not including the bandwidth of master 296. The shutters of both the master

296 and slave 298 would open and close at the same time, creating two sets

20 of data. Theoretically, the two sets of data would differ in that one would

include the puck and one would not. Subtracting the two sets of data causes

most data to cancel out, except for the puck’s signal.

' The output of background processor 334 is eight bit DATAS which is

sent to pixel gate control 338 and FIFO 334. Pixel gate control 338 is used

25 to determine whether data is valid and to store that data in FIFO 334. Pixel ,

gate control 338 uses three criteria to determine whether the data is valid.

The first criteria is to determine whether the data is within the valid frame «

limits. The second criteria is to determine whether the data has met a certain

brightness THRESHOLD. Certain pixels are so dim that they cannot be valid
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data. A variable THRESHOLD is used as a brightness threshold. All data

with a brightness below the THRESHOLD value are thrown out. Pixel gate

control 338 receives THRESHOLD from register processor 302 via computer

interface 338. 'I'H&SHOL15'is“§c3t°' from a graphicaiinterface incomputer '

606 (or a local interface) based on the environment surrounding the sensors

and will usually be determined by trial and error or measurement at each
sensor location.

The third criteria to determine whether the data is valid is to find out

whether the data was captured during a flash. When a flash is detected

sync/sensor control 346 receives a signal FD indicating a flash and forwards

this signal to pixel gate control 338. If pixel gate control 338 determines that

the coordinates of the pixel are within the frame limit, DATAS is above the

THRESHOLD and there is no flash during the frame, pixel gate control will

assert 3;’ (write enable) to FIFO 334 to cause FIFO 334 to store the pixel

coordinates (X,Y) from XY counters 332, a data code and eight bit DATAS.

The data code indicates whether FIFO 334 is storing valid data, a strobe flash

indicator (SF), an end of frame indicator (EOF) or a start of frame indicator

(SOF). If the data is not within the frame limits, or not above the

THRESHOLD, pixel gate control 338 will not assert If there is a flash

during a frame, pixel gate control 338 will assen W, and store SF in the data

code field.

Background processor 334 also sends output signals DATAOD (16

bits), PCID (2 bits), FDVD (2 bits), and LDVD (2 bits) to optional data

monitors. DATAOD is DATAS sent as differential data. PCID is pixel clock

I sent as differential data. FDVD is frame data valid sent as differential data.

LVDV is line data valid sent as differential data.
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computer interface 348, sends a read control signal 350 to 11711180 344 in order

to request ‘data from rsnco 344. The outptitbf lFl]FO '34'4is at 32 bit data

signal 352 which is sent to computer interface 348 which aligns the data and
presents the data to processor 302.

Figure 10 describes the operations in the camera location and related

hardware. The first step depicted is registration and initialization 380. This

step, which will be discussed in more detail below, includes initializing and
calibrating the hardware.

game (step 382) and, concurrently, steps 384-406 are performed. By
selective broadcasting it is meant that the broadcast camera captures video

images and sends those images to production center 244. A manager in
production center 248 may or may not use those particular video images.

ln step 384, puck 10 is turned on (e.g. starts pulsing). While puck 110
is transmitting pulses, one or more pulse detectors (discussed below) detect the

puclc’s pulses and a shutter command is sent to the infrared sensors (step 386).
Although step 386 is drawn above step 388. step 386 is continuous and occurs

before, after and/or during step 388. During normal operation, two sets of

operations occur: steps 388-392 and steps 394-404. ln step 388 analog to

In step 390, these values are sent to processor 302 which transmits

the values to graphics center 246. ln step 392, processor 302 receives the X

and Y boundaries (X,,,,-,,, X_,,,,, Yum, Yum) from graphics center 246 and

transmits those values to frame limits 336 via computer interface 338.

Alternatively, the X and Y boundaries can be determined by processor 302.

in step 394, master sensor 296 opens its shutter for 127 ,usec and captures (or
creates) data representing a position of puck 10 in the field of view of master
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sensor 296. in step 396, slave sensor 298 opens its shutter for 1127 ptsec. and

captures (or creates) data. ln step 398, data is serially scanned in for each

pixel for both sensors. Step 398 could be divided into two separate steps. lln

step 402","false' detections (including noise) are reinoved, wliiclii"ihcl“u‘des

5 subtraction, brightness threshold, frame limits, flash detection, region of play

filters and exclusion zones. Region of play filters and exclusion zones are

discussed below. The system also utilizes pulsing, infrared filters on the

sensors and infrared reduction through filtering or polarization of spurious

sources for assisting the detection of the puck’s signal from noise and clutter.

10 The infrared reduction is accomplished by placing filters that remove infrared

signals in front of all or some of other electromagnetic emitting sources in the

arena (e. g. scoreboard). Although the system uses the above listed methods

to enhance performance, a system can be designed to function without any

of the listed methods or with a subset of the listed methods. After false

15 detections are removed, valid data is stored in FIFO 344. lln step 404,

clusters are determined, and in step 406 cluster information is transmitted to

graphics center 246.

The data that passes the tests of step 402 tends to be represented as

clusters of pixels. Thus, the system can save time transferring sensor

20 information from the camera location to the graphics processing center 246 by

sending information which characterizes the clusters instead of individual pixel

values. Characterizing these clusters is the tasks performed in step 404. The

' , advantage of clustering is that it saves bandwidth and distributes computer

power. A cluster is defined as a group of valid pixels that border each other.

25 Figure ll shows a portion of a frame of data. For example purposes only,

the THRESHOLD value set for this particular frame of data is eight. Thus,

only pixels that have the brightness of eight or greater are stored in FIUFO 344.

Each square in Figure 11 represents a pixel and the number in that square

represents the brightness of the pixel. The pixels with no numbers have a
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brightness less than eight. The portion of the frame depicted includes two

clusters 430 and 432. The first row of clusters 430 includes three pixels

having brightness of eight. The second row of clusters 430 includes four

pixels’-havihg brightness of nine." The first row of clusters 4'32“ includes two i

5 pixels, the first pixel having a brightness of eight and the second pixel having

a brightness of nine.

For each cluster, a data structure is set up analogous to a structure in

the C programming language. The field of the structure would include

MINX, MAXX, MEINY, MAXY, TOTAL ENERGY and MAX ENERGY.

10 MINX is the minimum X value of any of the pixels in the cluster. MAXX is

the maximum X value of any of the pixels in the cluster. l\/IINY is the

minimum Y value of any of the pixels in the cluster. MAXY is the maximum

Y value of any of the pixels in the cluster. Note that the X and Y values are

the coordinates of pixels in the frame. For example, point 436 has the

15 coordinates 96, 198 and point 434 has the coordinates 100, 200. TOTAL

ENERGY is the sum of the brightness of all of the pixels in the cluster, and

MAX energy is the brightness of the brightest pixel in the cluster. Thus, for

cluster 432 MINX equals 96, MAXX equals 100, IVIINY equals 198, MAXY

equals 200, TOTAL ENERGY equals 73, and MAX energy equals 9.

20

D. Sync and Flash Detectors

Figure 12 shows a pulse detection system, which is one type of a

synchronization system that can be used to synchronize the sensors with the

object being tracked. Lower collector box 220 sends power to pulse detectors

25 (222-240) and flash detectors (440-442) and receives a signal from pulse

detectors 222-240 indicating a puck pulse. Alternatively, pulse detectors

222-240 can be self~powered. In addition to the pulse detectors ananged V

around the rink, the system can optionally include pulse detectors 443 above

the rink (e.g. hanging from ceiling) or another location. Upper collector box
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445 sends power to pulse detectors 443 and receives a signal from pulse
detectors 443 indicating a pulse. Upper collector box 445 effectively
wire—ORs the signals from pulse detectors 443 and sends the result to lower

collector‘ box 2202""’Cb1Tecto‘r bbx 220'effectively wire—_ORs the output signals’ '
from the pulse detectors 220-240 and upper collector box 245 and sends the

result, via signal 220, to synchronizer box 440 which resides in graphics
center 246. The system can include additional pulse detectors connected to

additional upper collector boxes. Each upper collector box would have an

output which is connected as an input to another collector box to be
wire—OR’ed with the pulse detectors of the other collector box.

Lower collector box 220 receives a signal from each of the flash

If any of the flash

detectors 442 sense a flash, collector box 220 will ignore any pulses detected

detectors 442 and effectively wire—ORs the signals.

during the same time period as the flash. Thus, flash detectors 442 are a

second (and optional) flash detect system in addition to the flash detectors at
the camera locations.

Synchronizer box 444 receives the puck pulse signal on line 220.

Based on the signal from the pulse detectors, synchronizer box 444 determines

the period of the puck. Synchronizer box 444 sends to each infrared sensor

location and camera location a signal 446 which is used to synchronize the
shutter of the infrared sensors.

Figure 13 shows a block diagram of a pulse detector. The heart of the

pulse detector is a photodetector 450 which includes a photo diode and

connections between photodetector 450 and DC subtraction circuit 454 to

indicate that DC subtraction circuit 454 provides feedback to the op—amp in
photodetector 450. The output of DC subtraction circuit 454 is sent to filter

456 which reduces steady DC signals and low frequency AC signals such as
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120 Hz power line modulation. The output of filter 456 is sent to leading
edge threshold detector 458, which detects the rising edge of the infrared

transmitted to comparator 462. Filter 456 also transmits its outputs to trailing
edge threshold detector 454 which detects the falling edge of a pulse from
puck 10. The output of trailing edge threshold detector 454 is transmitted to

spectrum that includes signals emitted by puck 10.

Figure 14 is a block diagram of synchronizer box 444. Reference

oscillator and buffer 500 includes an oscillator operating at 14.31818 MHz (70
nsec clock resolution) and a buffer. This circuit provides timing for circuits 502,
504, 506, 508, 510, 512, and 520. Circuit 502 is an adjustable counter that

nominally provides a delay of 4095 clock pulses (286 nsec). Circuits 504 and

510 are fixed counters that provide delays of 4092 clock pulses each (285.8 usec).
Circuit 506 is an adjustable delay counter that nominally provides a delay of 7675
clock pulses (536 usec). Circuits 502, 504, and 506 are started by the pulse
detect signal 220. The difference in time delay between counter 506 and counter

502 is used to control the infrared sensor shutter timing in response to the pulse
detect signal 220 so that the shutter opens just before a pulse from puck 10
occurs.

The delayed pulse from counter 506 starts counter timer 508. The output
of counter timer 508 starts counter 510. The outputs of counters 504 and 510 are

pulses with a width of 4092 clock pulses (285.8 nsec) each. In normal operation,
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the delays provided by the adjustable counter 506 and counter 508 are equal to
the period of pulse 220 (approximately 30 Hz). The period of counter 508 counts
an adjustable delay based on a user setable switch and an up/down counter/adder

circuit inside countevtimer 508 controlled‘ by the output of_ counters S04 and 510.‘
The count of the up/down counter is determined by the relative overlap positions
of the output pulses from counters 504 and 510. If the output pulse from counter
504 leads the output pulse from counter 510, the up/down counter will count

If the output pulse from counter 504 lags the output pulse from counter
510, the up/down counter will count up. If the pulses from counters 504 and 510
overlap, the up/down counter will not count up or down. Under this condition,
the circuit is locked to input pulse stream 220 and the sum of the counter settings
for counter S06 and 508 represent the number of clock pulses from circuit 500
occurring in the period of pulses 220. The circuit will track the period of pulse
stream 220 as the period varies over time or from puck to puck. Circuit 514
contains diagnostic LEDs to indicate the presence of pulse signals 220 and a
"locked" condition on counter 508.

The counter settings from counter 506 FD.,,,, and counter 508 TDM5 are
added together in oscillator adder circuit 518. The counter settings are also read
into a computer (not shown) through a parallel port where they are added and
averaged. Jumper 519 is used to select either the sum from circuit 518 or the

computer averaged sum output. Since these sums represent the period for pulse

'1’

signal 220, they are used to control the period of oscillator countet: 512.. This_..
circuit will run continuously in the absence of pulses 220 and provides a
"coasting" feature to control the shutter of the infrared sensors with or without the

presence of the pulses from puck 10. The oscillator phase is reset by the output
of counter 502 passing through reset gate 516. The gate is opened by the "burst"

signal from counter 508. This signal is present during valid pulse tracking
intervals and represents the overlap of the pulses from counters 504 and 510.

The output pulse from oscillator 512 starts shutter delay counter 520. The

output of this counter is sent to phase-locked loop 542. The delay count for
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shutter delay counter 520 is selected by jumper 522 from the control values for

counter 508 (TDMS) or from a computer average of the TD“, data. The output

of counter 520 controls camera shuttering and occurs at a nominal rate of 30 Hz.

This sigrial“i‘s‘ used to controlphase-locked loop 542 runni_i'l'g"".“tt nominally 15,750

5 Hz. Divider 544 divides the output of phase-locked loop 542 by five hundred and

twenty five to provide a 30 Hz reference signal that is compared to the output

pulse from counter 520, thus controlling the frequency of phase-locked loop 542.

Pulse generator 546 receives the output of phase—locked loop circuit 542 and

generates approximately 10 psec wide pulses. Pulse generator 548 generates a

10 pulse approximately 30 usec wide from the nominally 30 Hz rate out of divider

544. The outputs of circuits 546 and 548 are combined in "OR" circuit 560 and

buffered by circuits 562 to provide a "composite sync" signal to die infrared

sensors. The composite sync signal contains both a horizontal drive signal (the

output of pulse generator 546) and a camera shutter control (the output of pulse

15 generator 548). This composite sync signal is sent to the infrared sensors and

decoded by sensor interface box 320.

One alternative to using pulse detectors is to include a receiver (e.g. RF

receiver) in the puck. A control transmitter (e.g. similar to that described below)

can send a signal to the puck commanding the puck to pulse. The central

20 transmitter would also send a synchronization signal to cause the infrared sensors

to open their shutters.

E. Graphics Tmck

‘ Figure 15 shows a partial block diagram of graphics center 246 and

25 production center 244. Graphics center 246 includes a video processor 604

which receives data 602 from processor 302 at each of the camera locations -

and infrared sensor locations. Video processor 604 performs the calculations

to detennine the location of the puck in the arena as well as the position of the

puck in the video frame of a broadcast camera. The preferred video processor
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604 is an Indigo Two Impact from Silicon Graphics. Video processor 604

receives cluster data for all of the infrared sensors and pan/tilt/zoom data for

all of the broadcast cameras and saves that data in memory 612 along with

tifiiing irrfofrnation. The timing‘ infonnatiorfis stored_ so that if the data is

5 used at a later time, the processor can determine at what time the data was

detected. Memory 612, in conjunction with disk drives, also stores software

used to program processor 604.

Graphics center 246 also includes a control station 606 which is a

second computer used as an operator interface. Control station 606 enables

10 the operator of graphics center 246 to change variables (e. g. THRESHOLD),

start the system and perform control functions, Graphics center 246 also

includes a spare computer 608 which can be used in case either control station

606 or video processor 604 malfunction. Graphics center 600 can function

with one compute. All three computers, 604, 606 and 608, communicate with

15 each other over a local area network 610, which is a 10 Base—T

implementation of ethemet. Each computer is connected to a Starbase T-9,

IO Base—T hub with twisted pair wiring.

After video processor 604 determines the location of puck 10, video

processor 604 determines the position of the puck in the video frame of the

20 broadcast camera. Video processor 604 then creates data which is sent to a

video modification unit 616.

Many cameras are used to televise a sporting event. The video signals

from all of the cameras are sent to video control 618 which is used to select

one broadcast camera for transmission to viewers. One embodiment of video

25 control 618 includes a plurality of monitors, one monitor for each video

signal, and a selection circuit. A director (or manager) would monitor the

different video signals and choose which signal to broadcast. The choice will

be communicated to the selection circuit which selects one camera signal to

broadcast. The choice is also communicated to video processor 604. The

HTQQIP ‘W9 f??ll?fi.‘f.‘ifil I ?
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selected video signal is sent to delay 622. The output of delay 622 is

transmitted to video modification unit 616. The purpose of delay 622 is to

delay the broadcast video signal a fixed number of frames to allow time for

video processor 604 to receive data and determine theposition of the"puck' in

5 the video frame. In the embodiment of Figures 7-19, the video frame needs

to be delayed five frames. Additional delay can be added to allow for

interpolation of missed data, as discussed below. Additionally, the hardware

and the software can be modified to increase the speed of the video processing

which would decrease the delay. Although the video is delayed a small

10 number of frames, the television signal is still defined as live. The delay

introduced by the system is a small delay (under one second) which does not

accumulate. That is, successive frames are continuously enhanced with the

same small delay. For example, a ten frame delay is equivalent to one third

of a second, which is not considered a significant delay for television.

15 Video modification unit 616 modifies the video signal from delay 622

with the data/signal from video processor 604. The type of modification can

vary depending on the desired graphic. One exemplar implementation utilizes

a linear keyer as video modification unit 616. When using a keyer the signal

from video processor 604 to the keyer includes two signals YUV and an

20 external key (alpha). The YUV signal is called foreground and the signal

from delay 622 is called background. Based on the level of the external key,

the keyer detennines how much of the foreground and background to mix to

determine the output signal, from 100% foreground and 0% background to

0% foreground and 100% background, on a pixel by pixel basis.

25 As an option, the system can also include a data inserter 628 for

inserting nonvideo data into a television signal. Nonvideo data is infonnation

other than the traditional data used by a television to draw the normal scan .

lines on a television display. An example of nonvideo data is data transmitted

during the vertical blanking interval, which can be closed caption data,

nncnéln nmn mngmrmi I .
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statistics regarding puck 10 (e.g. the puck’s location, speed, acceleration etc.),

interactive queries or intemet addresses. In Figure 15, inserter 628 receives

a television signal from video modification unit 616 and nonvideo data from

video processor 604, vizi’*si'gnal 630. Inserter 630 iiisertwsi the nonvideo data

5 into the vertical blanking interval of the television signal and sends the

resulting signal to amplifier 626. Insener 630 is a standard data inserter

known in the art. One example of a suitable data insertervcan be found in

PCT International Patent Application Number PCT/US94/ 13484, which was

published on June 8, 1995 with International Publication Number W0

10 95/ 15654, which is incorporated herein by reference.

Figure 16 describes sotne of the operations in graphics center 246 and

processing center 248. In step 640, the pan, tilt and zoom data is received by

video processor 604 from the various processors (e.g. 302). In step 642,

cluster data is received from the processors (e. g. 302). In step 644, video

15 processor 604 stores the pan/tilt/zoom information for all broadcast cameras

and the cluster data in memory 612. In step 648, video processor 604

determines the three dimensional location of puck 10. In step 650, the system

removes false detections. As discussed above, there are various means for

removing false detections, some of which can be performed both by a

20 processor at the graphics center. preferably, region of the play filters and

exclusion zones are accomplished at the graphics center, although the

inventors do contemplate performing variations of these methods at sensor

locations.

Exclusion zones are known areas of false data. For example, there

25 may be a camera with a light near the arena, or any other light near the

playing surface (e.g. light indicating a penalty, timeout, etc.). It is possible

for these lights to emit an infrared signal. Since the existence and locations

of these sources are known, they can be removed from the data considered by

the video processor in determining the three-dimensional location. One

TYTIH rlM{'l flTfTIfif‘I{‘IllI |__I
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method for ignoring an exclusion zone is after determining the

three—dimensional location of the puck, if that location is in an exclusion zone,

then ignore that determination. For example, in some instances, the system

determinés one or more possible" locations of the puck. If any of these

locations are in the exclusion zone, that location is removed from

consideration. Alternatively, the video processor can ignore all lines of

position that pass (or substantially pass) through an exclusion zone. Another

alternative includes the electronics at the sensor ignoring any cluster that

would give rise to a line of position into an exclusion zone. Another

alternative includes manually entering all exclusion zones for each sensor that

is fixed (e.g. no pan or tilt) before the sporting event begins. This can be

done at graphics center or the central location. If a sensor can pan or tilt, the

processor at the sensor can be given the three—dimensional location. Exclusion

zones can also be defined in two dimensions for a camera or sensor. The

exclusion zone can be manually entered at one of the processors or an

operator in the production center can identify the exclusion zone using an

input device (e.g. mouse) in connection with a monitor (video or sensor data).

Field of play filters are software methods for ignoring data that indicate

a location outside the field of play. For example, prior to the sporting event,

the system can be programmed with the three—dimensional coordinates of the

hockey rink, for example, the X and Y coordinates of the hockey rink and

a Z axis height limit (e.g. twenty feet). Any data indicating a location of the

puck outside of these limits will be ignored.

In step 652, video processor 604 detennines the puck’s position in the

video frame of the selected broadcast camera. In step 654, the television

presentation of the selected broadcast camera is enhanced. In one

embodiment, the enhancement includes video processor 604 creating a frame

of data with a graphic at the position of the puck in the video frame of the

broadcast camera. The frame of data created by video processor 604 is sent
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to video modification unit 616 which combines the frame of data sent from

video processor 604 with the frame of data from the selected broadcast

camera. in step 656, the enhanced video frame is transmitted for broadcast

or stored“for l2'iter"use. _

The graphic could be a larger puck, a flashing puck, an icon, a trail

of fire, an opaque cloud on top of the puck, any combination thereof, or any
other graphic which highlights the video presentation of the puck. Tlhe

graphic could also be logically near the position of the puck, for example, a

trail of fire behind the puck, a trajectory of the puck’s path, a target at the end

of the pucks trajectory, an arrow pointing to the puck, etc. The enhancement

could also include audio data, for example, a sound related to the speed or

acceleration of the puck, or a sound indicating that the puck is at the certain

location. Other examples of enhancements includes nonvideo data; statistics

displayed on the television related to the puclk’s position, location, speed,

acceleration, etc. The step of enhancing includes combining data (e.g. a
keyer), editing data and creating data.

Figure l7A is a flow chart explaining the determination of the puck’s

three dimensional location (step 648 in Figure 16). There are many suitable

ways for determining the three dimensional location of the puck using the

available data described above. One alternative involves determining lines of

position. Once lines of position are known, there are many suitable methods

to detennine three dimensional location. Figures l7A and l7lB explain two
exemplar methods.

lln step 680 of Figure l7A , video processor 604 determines a line of

position (LOP) for each cluster of each sensor. Thus, if there are twenty
clusters transmitted to video processor 604, twenty LOPS are determined. The

LOP is first calculated in "camera space", the coordinate system where the

infrared sensor is at the origin looking along the negative Y axis, with the X
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axis on the right and the Z axis tip. The L0]? is then transformed into the

three dimensionall coordinate system of the arena.

in order to calculate the LOP in camera space, the sensor focal length

and"aspect ratio are measnred in advance on an ‘opticall bench. This

measurement indicates that a target a meter away it moved one pixel to the

side moves h meters in space, and if moved one scan line tip or down, moves

v meters in space. From these ratios, given that the cluster is 3: pixels and

y scan lines from the center of the sensor field of view, a vector is

constructed:

‘V=(x * h,y * v,ll.O)

A line of position is represented as a point and a vector:

L0)? = lP,‘V

A point in three dimensional space is represented by a 4 element row vector:

(X, y, z, 1.0).

camera space, point P is (0,0,0,ll.0) since the sensor is at the origin. The

The l.0 (sometimes called w) allows for translation. lln

L0}? is a parametric representation of a line, since any point on the line can

be represented as:

p = lP+lk =3 V, kisascalar.

An lL.OlP is transformed into the three dimensional coordinate system

of the arena by a 4x4 matrix. The three element vector is multiplied by the

inverse transform of the upper left 3x3 matrix of the 4x4 matrix. The tour

element point is multiplied by the 4x4 matrix.
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For an infmredl sensor migidlly mounted separate from a broadcast

camera, the vector component of the ILOP is transformed] by me matrfix (J):

lI='I['Y1PIR,’

where,
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cos yaw —sin yaw 0 0 _
sin yaw cos yaw 0 0

Y = o o 1 0 -

0 0 0 n 1

1 0 O 0

0 cos pitch —sin pitch 0

P : 0 sin pitch cos pitch 0
0 0 O 1

cos roll 0 sin roll 0

0 1 0 0

R = -sin roll 0 cos roll 0

0 O 0 1

Since the infrared sensor is in a fixed position, the yaw, pitch and roll can be

measured during the registration process.

For infrared sensors mounted on a broadcast camera the transformation

matrix (M) is:

, 5

M = XABCDO

X = TYPR

The matrix (X) models the fixed position and orientation of the .

10 broadcast camera. The matrices (ABCD) model the movement of the

broadcast camera (e.g. pan, tilt, etc.). The matrix (0) has the same form as

509?‘? ‘W9 fi?fl?fifififil I ‘r
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the matrix (X) and models the positional and rotational offset of the infrared

sensor from the top surface of the camera head.

cos pan -sin pan 0

A =
O O 1

0

sin pan cos pan 0 0

O

O 0 O 1
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1 O 0 0

0 1 O O
C =

0 0 1 O

0 0 -tiltrise 1

1 0 0 O

0 cos tilt —sm tzlt 0
D =

0 sin tilt cos tilt 0

0 O 0 1

1 0 0 O

0 1 O 0
F =

O 0 1 O

O —povdz'st O 1

1 O O 0

O 1 O 0
E -.-

0“ 0 1 0

0 0 -axisheight 1
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Pan and tilt angles are measured with the pan and tilt sensors 288 and

290. The forward offset distance (forward) is the distance that the tilt axis

is positioned forward of the pan axis. The forward offset distance and optical

axis height (axishéigiil')“'E'an be measured directly from the carnerahéad with

5 a ruler. The tilt rise, which is the distance from the nominal position that the

camera plate rises, can also be measured with a ruler and a lookup table built

as a function of tilt angle. The POV (povdist) (or First Principal Point, or

Front Nodal Point) is the position of the camera‘s virtual point of view

measured as a distance forward of the tilt axis when the camera is in the

10 horizontal position. The POV can be measured on an optical bench and a

lookup table built as a function of zoom position, focus, and 2X setting. The

POV is measured by placing two targets in the field of view of the lens, off-

center, one farther away than the other, so they appear in line through the

viewfinder. Where a line extended through those targets intersects the optical

15 axis of the camera is the position of the virtual POV. The effective horizontal

and vertical focal length of the lens (f,_ and f,) are the half—width and —height

of the camera's field of view at some distance divided into that distance. This

is measured on the optical bench and a lookup table built as a function of

zoom position, focus, and lens doubler. The aspect ratio is fh/fv and is

20 constant, so usually f, is modeled for given settings and f,, is equal to aspect

multiplied by fv.

After a line of position is determined for every cluster, video processor

' _ 604 groups all possible pairs of LOPs (step 682). For each pair of LOPS,

video processor 604 finds the closest point of contact of the two LOPs (step

25 684). If the LOPs do not intersect the closest point of contact will be two

points, one on each LOP. The line connecting the two points is perpendicular

to both LOPs. To simplify the calculations, one embodiment contemplates

using the midpoint of the line perpendicular to both LOPs as the closest point

ifmfilfi’-iwfl ‘1?n?fi9‘3ei I ‘-
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of intersection. However, both points can be used in the steps described
below.

At the end of step 684, video processor 604 now has a set of points of
closest contact. In step 686;'video processor 604 finds a center of all or the

points of closest contact. The center is the average of the coordinates of the

points of closest contact. lln step 688, video processor figuratively draws a
sphere around the center point. The radius of the sphere is predefined. The

radius should be big enough to allow the system to function, but small enough
so that improper data is thrown out. In one embodiment, the radius is set as

one meter. Each time the system is set up, a user may need to use trial and
error to determine the proper radius.

is a candidate for the three—dimensional location of puck 10. One alternative

is to reduce the radius for each iteration, keep iterating until the minimum

radius is reached (e.g. .1 meter) and if there are a predefined number of

points remaining (e. g. 2 2) then a valid three dimensional location candidate
had been found.

iteration, removing all points outside the sphere for each iteration, continue
Another alternative includes reducing the radius for each

iterating until the minimum radius is reached (e.g. .1 meter) and if there are

a predefined number of points remaining (e. g. 2 2) then valid three

dimensional location candidate has been found. The points of closest Contact

may form more than one separate groups of points, in which case the method

of Figure 17A can be repeated for each group of points and more than one

location candidate will be determined. The incorrect candidates should be

removed when removing false detections in step 650 of Figure 16.

Another method for detennining a three dimensional location based on

lines of position is based on the probabilities of finding the puck at certain
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locations along or near the lines of position. Figure 17B describes one

exemplar method for using lines of position and probabilities to determine

three~dimensional location. In step 696, lines of position are determined for

each"clu'ster of each ‘sensor. In‘ step 698, {he system d_etermines' cones for

5 each line of position. That is, each line of position can be thought of as a set

of cones, one inside the other. Each cone represents a space with an assigned

probability for the puck within that space. The set of cones is projected onto

the playing surface. In step 700, a set of cubes are figuratively created. A

first layer of cubes lie on the playing surface. A second layer of cubes are

10 located above the first layer, and so on. Each cone is projected such that it

passes through one or more cubes. For each line of position, each cube is

assigned a probability equal to the probability of the cone passing through the

cube. If more than one cone for a particular line of position passes through

a cube, the cube is assigned the probability of the highest probability cone

15 passing through it. If a cube lies within cones from more than one line of

position, a cube will be assigned more than one probability. Each of the

probabilities assigned to each cube are added and the sum is stored for each

cube (step 702). If a cube was assigned only one probability, then that one

probability is the stored sum. The cube with the highest probability sum is

20 assumed to be the cube where the puck is (step 704). In one embodiment, the

cubes are small enough so that the resolution of the cube is sufficient to find

the puck in one iteration. In one alternative, the playing surface is divided

' - into a small set of large cubes and step 704 determines which of the large

cubes the puck lies in. Since the resolution of the cubes is not fine enough for

25 the puck determination to be accurate, the process is repeated (in step 706) by

looking back to step 700, dividing the one cube which contains the puck into

smaller cubes, the probability is added up for the smaller cube and the system

determines which of the smaller cubes contains the puck. If the resolution of

the small cube is sufficient, the method ends; otherwise, the method performs

;DOClD <WO_ 9702699Al I >
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another iteration. The inventors contemplate numerous other equivalent

implementations that make use of the probability of the puck’s location that

are within the spirit of the present invention.

Figure 18 is a flow” diagram describing one exemplar embodiment of

how video processor 604 determines the position of the puck in the video

frame of the selected broadcast camera and creates data which is sent to video

modification unit 616. In step 710, video processor 604 transforms the three

dimensional location of the puck to a two dimensional position in the video

frame of the selected broadcast camera. A broadcast camera is represented

mathematically by a 4x4 matrix which includes details of position and

orientation. The three dimensional point is transformed into a two

dimensional normalized frame location by multiplying the point by the camera

matrix (K). The camera matrix (K) in its simplest form is a combination of

rotation, translation, and perspective elements, all of which are represented

by 4x4 matrices. In reality, the motion of the camera point of view (POV)

is much more complicated with offsets caused by the mounting of the camera

on the tripod and the motion of the optical POV along the camera's optical

axis due to lens characteristics. All these effects can be modeled as more

complex linkages (additional matrices) between the fixed camera base and the

resulting POV of the camera as the camera is moved through its range of

controls. These techniques are well-known in the an.

In the disclosed embodiment, the broadcast camera is modeled as a 4x4

mauix which includes two parts —- a fixed transfomiation (X) which represents

the position of the camera in the arena and its orientation, and a variable

transformation (V) which varies with changes in pan angle, tilt angle and the
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The fixed transformation matrix (X) models x, y, z position as well as fixed

yaw, pitch and roll representing the camera’s mount orientation:

X = 'll‘YlPlR ”'

The variable transformation matrix (V) models not just the pan and tilt

rotations, but also the complicated way the POV of the camera moves as it

pans, tilts, and zooms. For a camera used with a Vinton Vector 70 camera

head and a Canon 1155 Super lense, the variable transformation is modeled in

seven parts (matrices):

‘V = AJBCDIEJFG

O 0 0

f 0 00 V

0 0 -(f+n)/(f—n) -1

0 0 -Zfn/(f—n) 0

The variables rr and f are the distances to the mathematical near and far

clipping planes; which only important in assigning a useful range for 2-

buffered graphics drawing; therefore, nominal values are used of n=1 meter

and f=1OO meters.

The form of all seven matrices are defined above. Matrix (A) models

the camera’s pan on its fixed lbase. Matrix OB) models the tilt axis as a fixed

distance forward of the pan axis. Matrix (C) models the tilt axis as a variable

distance above the plane of the top of the tripod -— the camera is raised as it

tilts away from horizontal to counteract the tendency for it to flop forward or

backward. The rise is a function of tilt. Matrix (ID) models the camera’s tilt
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angle. Matrix (E) models the optical axis of the lens as some fixed distance

above the tilt axis. Matrix (IF) models the lens moving forward and backward

along the Optical axis of the lens as a function of zoom. Matrix (G) models

the effective focal length‘ of the lens asa function of Zoom, focus, lens

doubler (2X) settings.

In step 712 of Figure 18, the graphic (if any) is scaled for the field of

view of the broadcast camera. The field of view of the broadcast camera,

based on location, pan, tilt and zoom, determines how big the puck should be

in the video frame. ln step 714 video processor draws a black window and

then places a graphic at or near the location of the puck. lln step 716, the

window is sent to video modification unit 616.

The present invention system is capable of performing look ahead

processing. That is, due to frame delays, one embodiment of the present

system can look at video frames and accompanying data for frames captured

after the current frame being processed. This information can be used to

enhance the processing at the current frame. One example of look ahead

processing is interpolation.

During operation, video processor 604 may not receive data for a

particular video frame of the broadcast camera. In such a situation, if only

one or a small number of frames of data are lost, it is possible that video

processor 604 can interpolate the location or position of the puck so that the

enhancement of the television presentation of puck 10 will be continuous. For

example, Figure 19 shows a symbolic video frame which includes four images

of puck 10 superimposed on the same frame. F0 signifies the location of the

puck during frame 0. JF, signifies the location of the puck during frame 11.

F2 represents the location of the puck during frame 2, and JP, represents the

location of the puck during frame 3. However, during frame 2, video

processor 604 did not receive any data and, thus, interpolates the position of

puck 10 during frame 2. Therefore, the puck is dotted for F2.
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Figure 20 describes the process of interpolating the location of the

puck. In step 730, the pan/tilt/zoom data is received. In step 732, video

processor 604 attempts to receive cluster data, similar to step 642 in Figure

16.‘ Since"no’useful‘ cluster’ data‘ is transmitted, video prodéssor 604 wait's"f(3r "

the next video frame of data. Step 734 includes steps 640-650 (or 640-652)
of Figure 16. After the location of the puck is determined for the next video

frame, video processor 604 considers the location of the puck before and after

the lost video frame in order to interpolate where the puck should have been

during the lost video frame. As discussed above, before a broadcast frame of

data is sent to video modification unit 616 it is delayed five frames. In order

to interpolate for one frame of lost data, video processor 604 needs to wait for

an extra frame of data. This extra delay is added to the five frame delay
discussed above. Thus, the total delay is six frames. If video processor 604

interpolates for five frames of data, then it needs five extra frames of data for

a total delay of ten frames, and so on. Thus, under the current system, if
video processor 604 can interpolate for N frames of lost data then the

broadcast camera video frames must be delayed (e. g. at delay 622) live plus
N frames.

One embodiment of the present invention contemplates video processor

604 adding nonvideo data to the television signal. Figure 21 depicts additional

hardware at the viewer’s home which allows for additional enhancement for

the television presentation based on the nonvideo data. Television signal 748

is received by television 750 via cable, a conventional antenna or any other

suitable means. The signal can also be sent to a decoder 752 or computer
754. Computer 754 is in communication with decoder 752 and television 750.

Decoder 752 uses technology known in the art to remove data from the

vertical blanking interval of a television signal. In one alternative, the
function of decoder 752 is performed by computer 754. Television 750 can

also include a VCR or other videotape machine. Computer 754 includes a
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monitor 756 which displays windows (e.g. 758, 760, 762). When television

signal 748 is received in the viewer’s home, decoder 752 strips out the

5 604 can also be pre—programmed such that when certain events occur (e. g.
relative to the location of the puck), video processor 604 inserts one or more

addresses of web pages on the internet into the vertical blanking interval of the

television signal. As decoder 752 strips out these addresses from the vertical

blanking interval, computer 754 can display these addresses on window 762

10 and allow the user to click on the address with a mouse or use some other

user input means which will cause software in the computer 754 (e. g. Mosaic

or Netscape) to load the addressed web page.

In another alternative, a television signal is received at the viewer’s

home and is transmitted directly to computer 754. Computer 754 will then

15 display a window 750 which would show the televised sporting event. In yet
another alternative, a viewer can be provided with remote control capabilities.

Video processor 604 can determine the position of the puck in the broadcast

video frame but not enhance the broadcast video. The puck’s position is

inserted into the vertical blanking interval of the broadcast signal and sent to

20 the viewer’s home. Decoder 752 strips out the location of the puck from the

vertical blanking interval and sends the location to computer 754. Computer

754 also receives the video signal and displays the sporting event in window

760. Computer 754 includes software to add a graphic overlay at the position

of the puck in window 760. Window 758 could be used as a user interface

25 to allow the viewer to turn on or off the enhancement of the puck or to choose

what enhancements should be made. In a further alternative, instead of

displaying the enhanced video in window 760, computer 754 can send the .

enhanced video to television 750. The software used to program computer

soocro-<wo, 97og§9;4m ; >
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754, and all of the software described above, can reside in memory, on a disk

or any other computer readable medium.

F.“ " REg‘i’strati5ii"’ '

The registration process includes initializing the system. As discussed

above, at least one embodiment of the system determines the three

dimensional location of the puck. Since location is relative, the system needs

a reference point. Thus, the first step is to establish a coordinate system,

which is accomplished by using X,Y,Z axes with the origin or center point

(0,0,0) being at the center of the hockey rink. Three or more registration

points (e. g. nine) are marked on the rink in addition to the center location.

The distance from the center point can be measured for each registration point

so that the coordinates of the registration points are known. The broadcast

cameras and the sensors can be registered by solving for the unknown

variables in the above described matrices.

Registering the broadcast camera involves the determination of the

matrix (X). A broadcast camera is pointed at each registration mark in turn,

centering the registration mark in the field of View using the center reference

mark in the viewfinder. The pan and tilt angles are read and the variable part

of the camera transform is calculated for each mark using an arbitrary

constant zoom value. (Zoom is not a factor in these comparisons as each

registration mark is centered in the field of view. Some constant value is used

so errors of different registration marks can be directly compared.) An initial

educated guess at the fixed transformation parameters (e.g. x, y, z, yaw,

pitch, roll) is made and the fixed component matrix is calculated. For each

registration point, the fixed matrix (X) is concatenated (multiplied) with the

variable matrix (V) for each registration point to obtain the composite camera
matrix.

Then, the three dimensional location of the registration point is

transformed by the composite camera matrix to a two dimensional position in
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the broadcast camera’s video frame. An error is determined representing the

distance from the calculated two dimensional position to the center of the

video frame. The fixed transformation parameters are varied and the process

is repeated "until" theerror is minimized, at which point the camera is "

registered and the resulting fixed matrix (X) is used for subsequent
calculations.

To register a stationary infrared sensor that is not mounted on a

broadcast camera, infrared emitters are placed at the registration points. An

initial educated guess is made at the parameter values for the transformation

matrix (D and the three dimensional locations of the registration marks are

determined using matrix (ll). An error is determined between the calculated

locations (via the matrix) and measured locations of the registration marks.

The parameters are varied and the process is repeated until the error is

minimized, at which time the sensor is registered and the resulting matrix is

used for subsequent calculations.

Registering a earner-a—mounted infrared sensor is the process of

determining the matrix (0). First the broadcast camera on which the infrared

sensor is mounted is registered (the X matrix is determined). lnfrared sources

are placed at the registration marks and the broadcast camera is oriented to

give the sensor a View of the infrared sources. The pan and tilt angles are

read and the AJBCJD matrices are calculated. Matrix (G) is calculated using

the measured focal length of the sensor. Matrix (0) is the only undetermined

part of the equation. A first educated guess is made at the matrix (0)

parameters and the composite transformation matrix is calculated. "l'he three

dimensional locations of the registration marks are calculated using the

transformation matrix and an error is determined between calculated location

and the measured location of the registration marks. The parameters are

varied and the process is repeated until the error is minimized, at which time

the sensor is registered and the determined matrix (0) is used for subsequent
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calculations. Alternatively, the x, y, z offsets of the infrared sensor relative

to the camera plate can be measured directly rather than solving for them.

Measuring directly is generally more accurate.

aiteiiiatii/e, the location and orientation of the broad'c3'i'st"i:'arneras

5 and sensors can be measured relative to the center location. A tape measure

can be used to determine the position of the cameras and sensors, or the

cameras and sensors can be surveyed.

10 G. Single Sensor System

The above described system determines the three dimensional location

of the puck in order to enhance the video and/or audio for any broadcast

camera whose pan/tilt/zoom and location are known. The inventors also

contemplate a system that does not determine the three-dimensional location

15 of the puck. Such a system could include one infrared sensors (or master-

slave configuration) attached to or fixed near the broadcast camera. The video

processor receives clusters from one infrared sensor and creates a line of

position for one clusters. Various criteria can be used to determine the one

cluster, for example, the brightest cluster. Since there are no clusters from

20 other infrared sensors, a three dimensional location of the puck cannot be

determined. Video processor 604 transfonns the line of position from camera

space to the three dimensional coordinate system of the arena. A point is

, selected along the line of position at a fixed distance from the camera, and

that point is assumed to be the three dimensional location of the puck.

25 Although the point is not the actual location, it will be in line with the actual

location. If the system misses a frame of data, the video processor can

, interpolate in a manner similar to that described above. However, rather than

. I | I I0 - . I .|
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H. Replay

As shown in Figure 15, the system includes replay decks 620 that can

store video‘,“with' timing information, for short term Atiset‘ (instant replay) or
long term use. Memory 612 stores the pan/tilt/zoom data for the broadcast

cameras, data representing the location and/or position of the puck, and timing
information. Alter-nafively, memory 612 can store the cluster information and

the necessary parameters of the transformation matrices. Thus, the system

stores all of the information necessary to enhance video subsequent to the live

event. For example, between periods of a hockey game an announcer may
wish to describe a particular play. The video for the play can be recalled

the methods of Figures 16-20.

1. Alternative Use of Infrared Technology

The infrared technology disclosed above can be used in conjunction

with the television presentation of sporting events other than hockey. For

example, the infrared transmitter can be located within any suitable object at

a sporting event as long as the transmitter does not interfere with the proper
use of that object.

II. Radar With Active Transponder

An alternative to using infrared technology is radar. A radar based

detection system relies on energy scattered or reflected back to the radar from

an object of interest. In the hockey application, the energy scattered from a

conventional puck can be lost in all the undesired back scattered energy
(clutter) from the players, the rink, the building, etc. In order to make the

puck stand out among the clutter, the radar signal is amplified with an

 



NTFX-1002 / Page 483 of 1867

WQ 97/02599 IPCII‘/US96/1111122

-53-

electronic repeater. The puck’s emission is made stronger and given a unique

signature which makes it more easily detected.

Using radar with an active repeater to track a hockey puck has several

desirable qualiti'és'£'." First, in addition to havi'ng'inherentIy“liiigh ranging

5 accuracy of a few inches or better, RF in the low microwave band efficiently

passes through dielectric materials, such as hockey sticks and partially defracts

around optically opaque objects such as ice skates. blades and human bodies.

Thus, the puck is visible to the radar a substantial percentage of the time-

Second, the repeater electronics are entirely confined within the rubber of the

10 puck. Third, puck modulation can be channelized so that errant pucks lost in

the crowd cannot be turned on and interfere with the active game puck.

Additionally, an active repeater is preferred over a passive reflecting hockey

puck because it provides a much higher signal to noise ratio, provides false

Doppler data (a motionless puck can be detected) and can be used to track

15 more than one object.

A4 Puck with Active Transponder

Figure 22 shows hockey puck 900 to be used with a radar system.

Completely embedded within rubber section 902 of puck 900 is radar repeater

20 904, which uses a gated repeater architecture. Repeater 904 receives,

amplifies, modulates and retransmits the instant radar signal. Figure 23 is a

side cut-away view of puck 900 showing repeater 904 with batteries 906 and

' - antenna 908. In the preferred embodiment of a hockey puck with an active

transponder, batteries 906 includes two 1/3 N lithium ion primary cells.

25 Figure 24 is a block diagram of radar repeater 904. A signal is

received by dipole antenna 908 (which is completely embedded in puck 900)

and then passes through a switch and amplifier network. First, the received

signal passes through switch 910 to switch 912 and then to amplifiers 914 and

916. After the amplifiers, the received signal passes through switch 918

SDOCID -1W0 9702699A1 I :-
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followed by switch 920. After leaving the switch and amplifier network, the
received signal fills up a 13 ns delay line 922, which, preferably, is a coaxial

cable. Connected to delay line 922 is a complex impedance modulator 924

which rrioditlates thé“‘rad'2{i""signa1 by varying the reflection coefficient 3‘: the

end of the cable at a rate of 427,323 Hz. Preferably, modulator 924 is a PIN

Modulator 924 receives a modulation signal of 427,323 Hz from repeater and

timing and control circuit 926. Control circuit 926 also controls switches 910,
912, 918 and 920. Connected to control circuit 926 is crystal 928 for creating
a clock signal oscillating at 26.494 l\/IHZ.

The modulation performed by repeater 904 is biphase shift key
modulation (BPSK), which creates two signals which have frequencies that

vary from the incident signal by the modulation rate. The first signal has the
same basic shape and amplitude as the incident signal, but with a frequency
equal to the sum of the frequency of the incident signal and the modulation

rate. In the preferred radar puck, the modulation rate is 427,323 Hz. The

second signal has the same basic shape and amplitude as the incident signal,

but with a frequency equal to the difference between the frequency of the
incident signal and the modulation rate.

In the receive portion of the cycle, the switches are as drawn in Figure
24. When delay line 922 is full, the repeater switches to transmit mode where

control 926 reverses switches 910, 912, 918 and 920, and the signal flows out

of the delay line, through switch 920 to switch 912, through amplifier 914

followed by amplifier 916, through switch 918 to switch 910 and finally to
antenna 908. Repeater 904 switches between receive and transmit at a rate of

26.494 MHz. One reason for the 13 ns delay in line 922 is to allow time to
change the four switches.
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The circuit of Figure 24 has a shock activated switch and timer 930

which includes an RC decay timer which turns off the repeater after 45

seconds and a shock sensor which is used to turn on the circuit. Repeater 904

could have (e. g. twenty) permanently programmed uiiiiiue modulation

channels. 'lIhus, different pucks can modulate at different rates using control

circuitry in timing and control circuit 926. Alternatively, an RF signal could

be sent to the puck to indicate which modulation rate to use. Thus, the base

radar unit could determine the signature of each puck. Either way, a puck
could be readily identifiable and differentiated from other puclts and other
sources of R]? transmission.

lln theory, a radar base unit sends out a signal which is received by the
repeater inside the puck. The repeater amplifies, modulates and retransmits

the signal back to the radar base unit. The radar base unit uses a difference

in frequency to determine how far the puck is from the unit. The location of

the puck in three dimensional space can be determined by using three radar

base units simultaneously because the location of the puck can be determined

from knowing how far it is from three known points. Alternatively, a radar

base unit can use other data related to time of travel of the signal to determine
distance.

One method for using puck 900 is for the radar base unit to send out

a frequency swept signal called a chirp which may, for example, be a sine

wave with a constant amplitude and a frequency which is incrementally
stepped over a given period of time. Preferably, a low power S—band radar

is used to send signals to the puck in the microwave range. When the radar

base unit receives the signal which has been sent by the puck, the radar base

the chirp. The difference in frequencies can be used by techniques known in

the an to determine the distance of the puck from the radar base unit.
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Repeater 904 has the added feature that it modulates the radar signal,

as described above, to create two signals which have frequencies that vary

from the incident signal by the modulation rate. The modulated signal from

the puck,‘ when received by the radar base unit,' would havemtlie same

frequency as a signal from an object much further than where the puck

actually is. That is, a radar base unit would determine that the puck was at

a phantom site five to ten times further than the actual location of the puck

(e.g. that the puck was outside the arena). Since other objects actually at the

phantom site would not be able to reflect a strong signal back to the radar

base unit, the puck would stand out as the object giving the strongest return

near the phantom location. A radar base unit could filter out signals received

from objects not at the phantom location (e. g. most objects in the arena),

allowing the puck to be located with minimal interference from any unwanted
clutter.

Figures 25, 26 and 27 describe an exemplar radar waveform that can

be used with puck 900. The chirp, shown in Figure 25, includes 1024 steps

from 2.25 GHz to 2.65 GHz with a ten millisecond period. As described

above, the radar base unit alternates between transmit and receive mode

during the chirp. Figure 26 shows the gating cycle between transmit and

receive for the radar base unit which indicates that the radar base unit switches

between transmit and receive modes at eight times the frequency stepping rate

(8l9,2OO Hz). As shown by Figure 27, 1024 12-bit in-phase and quadrature

sample pairs are taken for each 10 msec chirp.

B. Radar System

Many systems can be designed to utilize the advantages of puck 900.

One exemplar radar base unit, shown in Fig 28, uses a homodyne conversion

architecture with a gated Frequency Modulated Continuous Wave (FMCW)

format. Waveform gating allows the use of a single antenna while the FMCW
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format allows maximal RF efficiency with minimal information bandwidth.

The radar operates with a peak power of one watt, a center frequency of 2.45

GHz, and a FMCW bandwidth of 400 MHz.

The rada5"Y5ase"unit‘”of lF'r‘§’(1're 28 includes two‘ signal patflsz’ a‘ transmi"t‘“""“

5 path 948 and a receive path 954. Gates 980 and 982 are used to open and

close the transmission and reception paths which alternate, as discussed above

with respect to Figure 26. The transmit path will be discussed first. Under

the control of radar timing and control circuit 990, a phase continuous phase

locked loop chirp generator 984 creates the output waveform and counts in

10 increments of frequency in 1024 steps from 2.25 GHz to 2.65 GI-12. The

waveform is sent to splitter 986 where substantially identical signals are sent

to demodulator 956 (which is part of the receive path) and to amplifier 988

which amplifies the signal to one watt. After amplifier 988, the signal is

applied to the +16 dBic helical radar antenna 950 through circulator 952.

15 A signal is received by antenna 950 and is passed through circulator

952 into a low noise preamplifier 958. The signal is then passed through filter

960 to remove unwanted energies, for example, cellular phone and satellite

signals. The filtered signal is transmitted [O demodulator 956, which creates

in-phase (I) and quadrature (Q) outputs, both of which are filtered (958 and

20 960) to remove unwanted noise. The two signals are then sent to multipliers

962 and 964 which perform base band translation, at a clock rate of 428,323

Hz. The two signals are then transmitted to amplifiers 956 and 968, and sent

through filters 970 and 972. The filtered signals are converted to digital

signals in ND converters 974 and 976, and stored in FIFO 978 before being

25 transmitted to a computer (not shown) via line 992 for processing.

The computer triggers the radar base unit to transmit one chirp via

communication with control 990 over line 992. After the chirp, the ll/Q

samples are read from the radar base unit and processed to extract the puck

signal and then calculate its distance using techniques known in the art- In

IDOCID <WO_ 9702699A1 I >
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actual operation this process would happen at the video field rate of 60 Hz.

Although the described radar repeater and radar base unit use a specific
modulation scheme, the exact modulation scheme used is not critical to the

inventive concept and many other suitable modulation schemes may be
substituted.

The above described radar base unit is able to determine the distance

from the base unit to the puck. Thus, a sphere can be drawn with the center

of the sphere being the base unit and the radius of the sphere being the
distance from the base unit to the puck. The puck’s three-dimensional

location can be determined using three base units. If spheres are drawn for

each base unit, the three spheres will intersect at two points. One of these

points is in the field of play and represents the three—dimensional position of

the puck. The second point is an unrealistic location and is discarded. Once

the puck’s location is determined, a system can enhance the presentation of the

puck in a manner similar to that described in Figures 15-21.

The active radar system discussed above can be used with other objects
in sporting events. For example, the radar repeater can be placed inside

helmets, in various balls, in race cars, bicycles, etc.

C. Alternatives

One alternative utilizes a puck or other objects which includes an RF

transmitter rather than a radar repeater; for example, a chirping puck. The

chirping puck would send out a signal which includes periodic chirps. Figure

29 is an example waveform with the Y axis representing frequency and the X

axis representing time. A majority of time, the chirping puck is transmitting

a signal with a frequency of F0. Every period, the puck transmits a chirp
which includes a signal whose frequency first increases from F0 to a

maximum frequency and then decreases back to F0. The signal sent by the
puck is received by a radar receiver which can determine relative distance.

lPC'I'/US96Illll22
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That is, two radar receivers can determine that one of the radar receivers is

Four radar

receivers are needed to detemrine the puck's three-dimensional location. The

M meters closer to the puck than the other radar receiver.

technology to tlie‘chirpin‘g"p'uck' and ‘accompanying radar receivers can

be derived from the above discussed radar technology and from other

technology known in the an. One alternative includes having multiple objects

having RF transmitters, each transmitter sending a unique signal. Thus, a

system can track more than one object and differentiate between the objects

being tracked. Thus, when enhancing the television presentation each object

separately being tracked can be enhanced distinctly.

Another alternative includes an object with an RF transmitter and a

receiver. A base unit sends a signal to the object indicating when the object

should transmit. The base unit can be turned on one specific object at a

unique frequency so that objects not in use will not transmit any signals and

the base unit can determine which object the signal is coming from. Thus,

objects can be enhanced distinctly.

III. Radar with a Passive Reflecting Target

Another embodiment the present invention includes using the graphics

enhancement system of the present invention with a radar base unit and a

passive reflecting target. Similar to the radar with active transponder, three

or more radar base units are needed to determine the three dimensional

location of the object. A radar base unit sends a radar signal to the object

which reflect the signal back to the base unit. The object being tracked does

not include an active transponder (e. g. an unmodified baseball). Rather, the

unmodified object itself passively reflects the radar signal or the object is

modified to include a reflective element. One example of modifying an object

includes adding a metal object or sputtering a film of metal throughout a

surface. Another option includes adding a retro—reflector in the object. A
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retro—reflector returns energy directly back to the transmitter. One example
of a retro-reflector is a trihedral, which is also known as a comer reflector.

To use passive radar technology with the present invention, those skilled in

the art could m“odif'y"‘tli‘e system of Figure 28 or use other systems known
the art. For example, United States Patent Number 5,150,895 discloses a

Figure 30 shows an outline of football lO30. llnside football lO30 is

a corner reflector which includes three walls 1031, 1032 and 1033. All three

walls are perpendicular to each other. The comer reflector is made from

rnetalized mylar or another suitable metal. Metalized mylar is particularly
useful because it is lightweight and an excellent radar reflector.

Figure 31 shows golf ball lO2O with core 1026. Surrounding core
1026 is one or more wrapped rubber strands 1024. Encasing the rubber
strands is shell 1022.

aluminum filings i028 which are used as radar signal reflecting elements.
Sputtered to the inside surface of shell lO22 are

Alternatives to the aluminum filings could be aluminum paint or any other
good radar repeater. Additionally, the radar signal reflecting element can be

dispersed within the wrapped rubber strand rather than attached to the inside

of shell lO22. Golf ball 1020 could also be used with a Doppler radar

partially cut away to show radar signal reflecting elements l0O4.

that are attached to the inside surface of outer ball body lOO2. Alternatively,
tennis ball 1000 can be constructed to include a plurality of metallic particles
embedded in outer ball body 1002. The radar system can be used to track

other objects including soccer balls, helmets, bicycles, cars, etc.
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IV. Qptical Recognition

Another embodiment contemplates using a sensor employing optical
recognitfo‘r‘t“'““or‘ pattern recognition. Such‘éi system is_ baséd‘aIound'“videb

5 frames from cameras and relies on properly positioning the cameras. For

example, in baseball a camera should be located behind the catcher, down the

base paths, overlooking the infield and overlooking the outfield. In golf,
cameras should be near the tee, in sight of the fairway and in proximity to the
hole. The system operates best when the cameras are positioned such that the

10 object to be tracked is always in the field of view of at least one or two

cameras. Finding objects using optical or pattern recognition is known in the

art. Examples of systems known in the art include United States Patent

Number 4,924,507, Real-Tirne Optical Multiple Object Recognition and
Tracking System and Method; United States Patent Number 4,950,050,

15 Optical Target Recognition System; United States Patent Number 5,060,282,
Optical Pattern Recognition Architecture Implementing the Mean—Squarc Error

Correlation Algorithm; U.S. Patent Number 5,241,616, Optical Pattern

Recognition System Utilizing Resonator Array; U.S. Patent Number

5,274,716, Optical Pattern Recognition Apparatus; and Digital Image
20 Processing and Computer Vision, Robert J. Schalkoff, John Wiley & Sons,

Inc. (1989), all of which are incorporated by reference. An optical

recognition system that determines the three dimensional location of an object
can be used by a graphics center and production center in a manner similar to

that described above to enhance a television presentation of the object.
25

V. Additional Graphical Enhancements

Additional enhancements particular to a system for enhancing a

baseball game include graphically exaggerating a curve in the trajectory of a
curve ball, providing statistics about a pitch, simulating the batter’s point of

>DOClD: <WOv__ 970269QAl I >
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view, graphically comparing a curve ball to a fast ball and other enhancements

related to the location and movement of the ball.

The current invention can also be used to enhance live broadcast video

based on past events. "Far example, ski races allow one ‘racer to skiat a time.

During television broadcast of ski competitions, television broadcasters divide

the race course into four or five check points. When the racer crosses a

particular check point, the broadcaster compares the current skier’s time to the

time of a previous skier. Using the current invention, the location of a first

skier can be tracked (with timing information) along with the pan, tilt, zoom

and location of various broadcast cameras. A video processor stores the data

in memory. When a second skier races, the video processor uses the stored

information about the first racer and the location, pan, tilt, and zoom of the

broadcast camera covering the second skier to create a graphic of the first

skier. The graphic of the first skier would be overlaid or edited into the video

frame with the second skier at the location where the first skier was at the

particular relative time of the broadcast. Thus, during the race viewers would

be able to see the second skier race against the first skier (phantom skier or

phantom object). Similar enhancements can be made with different race

events or other types of sporting competitions.

trajectory using techniques well known in the art and predict the path of the

object. The predicted path can be displayed in the video frame. lln one

embodiment, a target can appear at the end of the predicted path, for example,

a baseball glove. lln one alternative, a system performing look ahead

processing can delay the video data a given number of frames, thereby,

allowing video processor 604 to verify the predicted path for the next given
number of frames.

 



NTFX-1002 / Page 493 of 1867

§!l".(‘.lH .V\/ll

Vi/(U) 97/192699

l0

'47(T.)L/#'4Al I »

 

lP’C’lI‘/lUS96IIlII I122

-63-

The present invention can be uwd with many different sporting events.

The foregoing detailed description of the invention has been presented for

purposes of illustration and description. lt is not intended to be exhaustive or

to lifr"iit"the i'nvention"to "the precise fbrrn disclosed, and obviously many

modifications and variations are possible in light of the above teaching. The

described embodiments of the system for enhancing the television presentation

of an object at a sporting event were chosen in order to best explain the

principles of the invention and its practical application to thereby enable others

skilled in the art to best ntilize the invention in various embodiments and with

various modifications as are suited to the particular use contemplated. For

example, the inventors contemplate that the present invention can be used with

many different snitablle sensors and graphics processing systems. lt is

intended that the scope of the invention be defined by the claims appended

hereto.
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CLAIl\/IS

What is claimed is:

1. A method for enhancing a television presentation of an object
d'u‘n"ng a sporting event, comprising the steps of:

determining a first location of said object at a fust time;

capturing a first video image which includes said object, said object
being at a particular position in said first video image;

determining said particular position of the object in said first video
image; and

\DOO\lO\Ut-IAUJBJV-H
10 enhancing said first video image at said particular position.

1 2. A method according to claim 1, wherein:

said step of determining a first location finds a three dimensional

3 location of the object.

3. A method according to claim 1, wherein:

the object is a game object used at a sporting event.

4. A method according to claim 3, wherein:

2 said game object is a hockey puck.

1 5. A method according to claim 3, wherein:

- 2 said game object is a football.

1 6. A method according to claim 1, further including the step of:
2 sensing flashes.

7.
A method according to claim 1, further including the step of:

2 sensing pulses from said object.
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1 8. A method according to claim 1, wherein:

2 said step of determining a first location includes:
Q)

sensing‘ Khé"ObjCCt;'"'i‘i’lcl1iding creating ‘data representing ’a‘
4 position of the object; and

5 removing false detections from said data.

1 9. A method according to claim 1, wherein:

2 said step of enhancing includes providing a viewer with remote control
3 capabilities.

I 10. A method according to claim 1, further including the step of:
2 interpolating said object's location if said object’s location cannot be
3 determined directly.

l 11. A method according to claim 1, wherein.

2 said step of enhancing is finished within one second or less of said step
3 of capturing.

I 12. A method according to claim 1, wherein.

2 said step of enhancing is finished within one third of a second of said
3 step of capturing.

1 13. A method according to claim I, wherein:

2 said step of determining a first location includes:

- 3 determining lines of position;
I 4 determining a probability for spaces along and near said lines

5 of position; and

6
finding said first location based on probability.

»[)OCID -:WO 9'/'O269S4A1 I >
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14. A system for enhancing the television presentation of an object
in a sporting event, said system to be used in conjunction with a camera, said
system comprising:

a first sensor; and

15. A system according to claim 14, further including:

a video modification unit, receiving data from said processor and said
C3Il1CI‘3 .

16. A system according to claim 14, further including:

a synchronization system adpated to synchronize said sensor to said
object.

l7. A system according to claim 14, wherein:

said first sensor includes a radar unit.

18. A system according to claim 14, wherein:

said first sensor includes an optical sensor.

19. A system according to claim 14, further including:
a flash detector.

20. A system for enhancing the television presentation of an object
at a sporting event, comprising:

a broadcast camera;
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4 a pan sensor connected to said broadcast camera;

5 a tilt sensor connected to said broadcast camera;

6 a zoom sensor connected to said broadcast camera;

7 first ir1fr2ii‘véd‘sensor unit including a first master sensof"hnd a f"1rst"’”"‘i""
8 slave sensor;

9 a second infrared sensor unit including a second master sensor and a

10 second slave sensor;

11 a first processor in communication with said first infrared sensor;

12 a second processor in communication with said second infrared sensor;

13 a third processor in communication with said first, processor, said

14 second processor, said pan sensor, said tile sensor and said zoom sensor;

15 a flash detector in communication with said first processor; and

16 one or more pulse detectors in communication with said first and

17 second infrared sensors.
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AMENDED CLA INS

l." A method f6‘r enhancing a television presentation of an object
during a sporting event, comprising the steps of:

determining a location of said object at a first time;

capturing a first video image which includes said object, said object
being at a particular position in said first video image;

determining said particular position of the object in said first video
image; and

enhancing said first video image based on said particular position.

2. A method according to claim 1, wherein:

said step of determining a location finds a three dimensional location of
the object.

\

3. A method according to claim 1, wherein:

the object is a game object used at a sporting event.

4. A method according to claim 1, wherein:

said step of determining a location uses infrared technology.

5. A method according to claim I, wherein:

said step of determining a location uses radar technology.

6. A method according to claim 1, further including the step of:
sensing flashes.
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7. A method according to claim 1, further including the step of:
sensing pulses from said object.

83 " method aiccording to claim 1, wherein;

said step of determining a location includes:

sensing said object, including creating data representing said
location of said object; and

removing false detections from said data.

9. A method according to claim 8, wherein:

said step of removing false detections includes removing data outside
of a defined set of boundaries.

10. A method according to claim 8, wherein:

said step of removing false detections includes subtraction.

11. A method according to claim 8, wherein:

said step of removing false detections includes filtering data.

12. A method according to claim 8, wherein:

said step of removing false detections includes using a region of play
filter.

13. A method according to claim 8, wherein:

said step of removing false detections includes removing data
representing exclusion zones.

14. A method according to claim 8, wherein:

AMENDE SHEET (ARTICLE l9)

 



NTFX-1002 / Page 500 of 1867

lfiflflfilll awn

 

wo 97102699 PCT/U596/11122

70 _

2 said step of removing false detections includes removing data if a flash
3 occurred.

1 15. A method’ according to claim 8, wherein:

2 said step of removing false detections includes removing data below a

3 predefined threshold.

1 16. A method according to claim 1, further including the step of:

2 determining a broadcast camera's pan, tilt and zoom, said broadcast

3 camera being used to capture said first video image.

1 17. A method according to claim 1, wherein:

2 said step of enhancing said first video image includes:

3 creating a second video image; and
4

combining said second video image with said first video image.

1 18. A method according to claim 1, wherein:

2 said step of enhancing includes adding a graphic to said first video

3 image logically near said particular position.

1 19. A method according to claim I, wherein:

2 said step of enhancing includes adding a trajectory to said first video

3 image.

1 20. A method according to claim 1, wherein:

2 said step of enhancing includes creating a video frame and combining

3 video frame with said first video image.

AMENDED SHEET (ARTICLE 19)
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21. A method according to claim 1, wherein:

said object is a game object, said game object includes an

electromagnetic transmitter adapted to transmit an electromagnetic signal not
visible to a Human eye.

22. A method according to claim 1, further including the step of:

interpolating said object's location if said object's location cannot be

determined directly.

23. A method according to claim 1, wherein:

said step of determining a location includes:

determining lines of position;

grouping pairs of said lines of position;

determining one or more points of closest Contact for at least a

subset of said pairs of lines of position; and

detennining a center of said points of closest contact.

24. A method according to claim 1, wherein:

said step of determining a location includes:

determining lines of position;

determining probabilities for spaces near said lines of position;
and

finding said location based on said probabilities.

25. A method according to claim 1, further including the step of:

inserting data into a television signal, said data relating to said object.

26. A system for enhancing the television presentation of an object

AMENDED SHEET (ARTICLE 19)

 

PCT/US96/11122



NTFX-1002 / Page 502 of 1867

 

W0 97/02599 ]PC'lI‘/IUS96/1 1122
72

U113!»-lt\)vd

fiflfifiln‘ mm fiTI'l1fii'ifln1 1 .
.-.»mmm..,.m-.

 

in a sporting event, said system to be used in conjunction with a camera, said
system comprising:

a first sensor; and

one or more processors in communication with said first sensor, said

processor programmed to determine said object's position in a video frame of
said camera.

27. A system according to claim 26, wherein:

said processor is programmed to determine said object's three
‘dimensional location.

28. A system according to claim 26, further including:

a flash detector in communication with said one or more processors.

29. A system according to claim 26, further including:

one or more field of view sensors coupled to said camera, said one or

frame from said camera.

30. Asystem according to claim 29, further including:

a video modification unit, said video modification receives data from

said one or more processors and said camera.

31. A system according to claim 29, further including:

said field of view sensors includes pan and tilt sensors.

32. A system according to claim 29, wherein:

AMENDED SHEET (ARTICLE 19)
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said field of view sensors further includes a zoom sensor.

33. A system according to claim 29, wherein:

-said firsfsensor includes a master infrared detector and a slave infrared
detector; and

said one or more processors subtract slave infrared detector data from
master infrared detector data.

34. A system according to claim 29, further including a flash sensor.

35. A system for enhancing the television presentation of an object

at a sporting event, said system to be used in conjunction with a camera,
comprising:

a field of view sensor coupled to said camera;

a first infrared pulse detector;

a first infrared sensor unit receiving data from said first infrared pulse
detector and from said object; and

one or more processors receiving data from said field of view sensor and

said first infrared sensor unit.

3'6; ' A"system' a'ccord'i'ng to claim 35", further including:

a flash detector, in communication with said one or more processors.

37. A system according to claim 35, wherein:

said first infrared sensor unit includes a master infrared sensor and a
slave infrared sensor.

38. A system according to claim 35, further including:
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2 a second infrared sensor unit.

1 39. A system according to claim 35, wherein:

2 ’ said first pulse detector includes:

3 a photodetector;

4 an infrared filter in front of said photodetector;

5 a leading edge threshold detector in communication with said
6 photodetector; and

7 a trailing edge threshold detector in communication with said
8 photodetector.

1 40. A system according to claim 35, further including:
2 a collector box; and

3 a plurality of infrared pulse detectors connected to said collector box.

1 41. A system according to claim 35, wherein:

2 said one or more processors includes a first front end processor and a

3 video processor, said first front end processor in communication with said first

4 infrared sensor unit and said field of view electronics, said video processor in

5 communication with said first front end processor; and

6 said system further including:

7 a memory in communication with said video processor,

8 a video modification unit in communication with said video

9 processor,

10 a video control unit in communication with said video camera,
1 1 and

12 a delay unit in communication with said video control unit and

13 said video modification unit.

‘i7ll?fiiiflnl I 1
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l 42. A system according to claim 41, further including:
2 a second infrared sensor unit; and

3 a second‘ front"'£=,’rid‘i‘"jprocessor, in" communication with said second
4 infrared processor unit and said video processor.

1 43. A system according to claim 35, wherein:

2 said field of view sensor includes a pan sensor, a tilt sensor and a zoom
3 sensor

-1 44. A system according to claim 35, wherein:

2 said one or more processors include:

3 means for performing brightness threshold analysis;
4 means for performing subtraction; and

5 means for boundary determinations.

1 45. A system according to claim 35, wherein:

2 said one or more processors include:

3 means for performing field of play filters; and
4

means for using exclusion zones.

AMENDED SHEET (ARTICLE 19)
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Description

The present invention relates to an interactive tele-
vision system comprising a transmission device of tele-
vision waves for teletext multiplex broadcasting, a

household receiver having a teletext multiplex receiving
function, and a circuit device connected to the receiver.

and more particularly to an interactive television system
for transmitting desired data in a vertical blanking inter-
val. The invention also relates to an interactive television

system of complementary information display type, vir-
tual channel type,. viewer participationptype. response

feedback type, broadcast relative online type, and
broadcast independent online type.

Recently, along with the trend of high function and
high precision of general household television using
ground waves, the technology for utilizing the general
household television is noticed as part of multimedia. At

the present, teletext multiplex broadcast is available,
and, for example, cooking recipe guide and translation

synchronized with the voice by character row display are
presented as the information service relating to the pro-

gram, or news, weather forecast, stock market report
and others are presented as the information service not
relating to the program.

This kind of television, at the present, offers one-

way information transmission from the broadcasting sta-
tion to the general household television, and the pur-
pose of use is limited to a small range of application.

it is hence a first object of the invention to present

an interactive television system comprising a transmis-
sion device of television waves for teletext multiplex

broadcasting, a household receiver having a teletext
multiplex receiving function, and a circuit device con-
nected to the receiver, in which the consumer cost is

kept to a minimum by effectively utilizing the existing in-
frastructure, and versatile and specific information link-

ing with the program is timely presented, and an inter-
active function between a television (household receiv-
er) and a viewer is realized.

It is a second object of the invention to present an
interactive television system for realizing an information

exchange system for general household having the
function of selection of information by the user, that is,
the interactive function, which is one of the features of

‘multimedia information. easily by effectively utilizing the
existing infrastructure without demanding large con-
sumer cost.

According to a first aspect of the invention, a tele-
vision system comprises receiving means for receiving

a video signal including control data, means for identi-
fying the control data from the video signal received by
the receiving means and for storing the identified control
data, means for inputting an instruction from an opera-

tor, a display, first display means for displaying an addi-
tional information selection screen for selecting arbitrary
additional information from plural pieces of additional in-
formation on the display, according to the stored control
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data, in response to the instruction input by the input
means, and second display means for displaying a

screen corresponding to additional information selected
by the operator of the plural pieces of additional infor-

mation on the display, according to the stored control
data, in response to the instruction input by the input
means.

This interactive television system makes effective
use of the existing infrastructure for selection of infor-
mation by the user, that is, the interactive function, which
is one of the features of multimedia information. It hence

presents an interactive television system rot-; complex

mentary information display type that is easily realized
without demanding large extra cost to the broadcasting
station and users.

Herein, as the existing infrastructure, the broadness

in coverage and rapidity in reporting which are basic fea-
tures of television broadcast, coding transmission sys-

tem in vertical blanking interval (VBl) of television broad-
cast, and public telephone line are utilized effectively. In
an economically advantageous system, still more, the
interactive television system of complementary informa-

tion display type capable of presenting specific informa-
tion timely by linking with the program is realized.

According to a second aspect of the invention, atel-
evision system comprises a receiver, and line process-

ing device, the receiver comprising: first receiving
means for receiving a video signal including transfer
destination information and control data, means for

identifying the control data and the transfer destination
information from the video signal received by the first

receiving means and for storing the identified control da-
ta, means for inputting an instruction from an operator,

a display, a memory for storing identification informa-

tion, display means for displaying an additional informa-
tion selection screen for selecting arbitrary additional in-
formation from plural pieces of additional information ac-

cording to the stored control data, in response to the
instruction input by the input means, and output means
for outputting transfer data corresponding to additional
information selected by the operator of the plural pieces
of additional information, together with the identification
information stored in the memory, according to the
transfer destination information, in response to the in-

struction input by the input means, and the line process-
ing device comprising: second receiving means for re-
ceiving the transfer data and the identification informa-
tion output from the output means, and processing
means for executing processing which corresponds to

the additional information selected by the operator, ac-
cording to the transfer data and identification informa-
tion received by the second receiving means.

According to a third aspect of the invention, a tele-
vision system comprises a plurality of receivers, and a

line processing device connected to the plurality of re-
ceivers, each one of the plurality of receivers compris-

ing: first receiving means for receiving a video signal in-
cluding transfer destination information and control da-
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ta, means for identifying the control data and the transfer

destination information from the video signal received
by the first receiving means and for storing the control
data and the transfer destination information, means for

inputting an instruction from an operator, a display, a

memory for storing identification information, display
means for displaying an additional infonnation selection

screen for selecting arbitrary additional information from

plural pieces of additional information according to the
stored control data, in response to the instruction input

by the input means, and output means for outputting
transfer data correspondingto the addilionaliinformation. ..

selected by the operator, together with the identification

information stored in the memory to the line processing
device, according to the transfer destination informa-

tion, in response to the instruction input by the input
means, and the line processing device comprising: sec-
ond receiving means for receiving the transfer data and
the identification information outputted from the output
means, and processing means for executing predeter-
mined processing in every one of the plural pieces of
additional information, according to the transfer data
and the identification information received by the sec-
ond receiving means.

According to a fourth aspect of the invention, a tel-
evision system comprises a receiver, and line control

device, the receiver comprising: first receiving means
for receiving a video signal including transfer destination
information and control data, means for identifying the
control data and the transfer destination information

from thevideo signal received by the first receiving
means and for storing the control data and the transfer

destination information. means for inputting an instruc-
tion from an operator, a display, a memory for storing

identification information, display means for displaying
an additional information selection screen for selecting
arbitrary additional information from plural pieces of ad-
ditional information according to the stored control data,
in response to the instruction input by the input means,
and first output means for outputting transfer data cor-
responding to additional information selected by the op-
erator of the plural pieces of additional information, to-
gether with the identification i'nformat'i'on stored‘ in the
memory, according to the transfer destination informa-

tion, in response to the instruction input by the input
‘means, and the line control device comprising: second
receiving means for receiving the transfer data and the

identification information output from the first output
means, a database dealing with at least one of the re-

ceiver and the operator, and second output means for
outputting response data corresponding to the addition-

al information selected by the operator of the plural piec-
es of additional information, according to the transfer da-
ta and the identification information received by the sec-
ond receiving means, and the database.

According to a fifth aspect of the invention, a tele-
vision system comprises a receiver, and a server, the

receiver comprising: first receiving means for receiving
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a video signal including telephone number information
and control data, means for identifying the control data
and the telephone number information from the video

signal received in the first receiving means and storing
the control data and the telephone number information,

means for inputting an instruction from an operator, a
display, a memory for storing identification information,

first display means for displaying an additional informa-

tion selection screen for selecting arbitrary additional in-
formation from plural pieces of additional information ac-

cording to the stored control data, in response to the
instruction input by the input meaps,,output means.-f20.r.(.,_--..,,,—

outputting transfer data.corresponding to additional in-

formation selected by the operator of the plural pieces
of additional information, together with the identification
information stored in the memory onto a telephone line,
according to the telephone number information, in re-
sponse to the instruction input by the input means, and

second display means for receiving the response data
output on the telephone line, and displaying the infor-
mation corresponding to the received response data on

the display; and the server comprising: second receiving
means for receiving the transfer data and the identifica-

tion information output from the output means through '
the telephone line, a database dealing with at least one
of the receiver and the operator, and means for retriev-

ing the database according to the identification informa-
tion received by the second receiving means, and out-
putting response data corresponding to the transfer data
onto the telephone line.

_ According to a sixth aspect of the invention, a tele-
vision system comprises a receiver, and a server, the

receiver comprising: input means for inputting an in-
struction from an operator, a display, a first memory for

storing identification information, a second memory for
storing telephone number information of a the server,

output means for outputting transfer data corresponding
to the instruction input by the input means, together with

the identification information stored in the first memory,
onto a telephone line, according to the telephone

number information, in response to the instruction input
by the input means, and display means for receiving re-
sponse data output onto the t'el'e'ph’one |i'n‘e, and‘dfsp|a“y-
ing information corresponding to the received response
data on the display, and the server comprising: receiving
means for receiving the transfer data and the identifica-

tion information output from the output means through
the telephone line, a database dealing with at least one
of the receiver and the operator, and means for retriev-
ing the database according to the identification informa-
tion received in the second receiving means, and out-
putting response data corresponding to the transfer data
onto the telephone line.

The interactive television system according to the
second to sixth aspects easily realizes an information
exchange system for general household having the
function of selection of information by the user, that is,
the interactive function, which is one of the features of
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multimedia information, by effectively utilizing the exist-
ing infrastructure without demanding large consumer

cost. Herein, as the existing infrastructure, the broad-
ness in coverage and rapidity in reporting which are ba-
sic features of television broadcast, coding transmission

‘system in vertical blanking interval (VBI) of television
broadcast, and public telephone line are utilized effec-
tively, and in an economically advantageous system

configuration, the interactive television system of virtual
channel type, viewer participation type, response feed-

back type, and online service type for general household
isrealized. .-., . . .‘ .

This invention can be more fully understood from

the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a block diagram showing a constitution of
an interactive television system of complementary

information display type according to a first embod-
iment of the invention;

FIG. 2 is a flowchart of operation interlocked with
the on-screen program in the first embodiment;

FIG. 3 is a block diagram showing the constitution
of parts shown in FIG. 1 in the first embodiment;

FIG. 4 is a block diagram showing an internal struc-
ture of a multimedia teletext broadcast receiving cir-
cuit 33 shown in FIG. 3;

FIG. 5 is a diagram showing a button constitution
example of television remote control in the first em-
bodiment:

FIGS. 6A and 6B are diagrams showing transmis-

sion timing of control data (script and screen control
information) in the first embodiment;

FIG. 7 is a diagram showing an example of screen
display in the first embodiment;
FIG. 8 is a diagram showing an example of screen

display in the first embodiment;
FIG. 9 is a diagram showing an example of screen
display in the first embodiment;

FIG. 10 is a diagram showing an example of screen
display in the first embodiment;
FIG. 11 is a diagram showing an example of screen

display in the first embodiment;
FIG. 12 is a diagram showing an example of screen
display in the first embodiment;

FIG. 13 is a diagram showing an example of screen
display in the first embodiment;
FIG. 14 is a diagram showing an example of screen
display in the first embodiment;
FIG. 15 is a diagram showing an example of screen
display in the first embodiment;
FIG. 16 is a diagram showing an example of screen
display in the first embodiment;
FIG. 17 is a diagram showing an example of screen

display in the first embodiment;
FIG. 18 is a diagram showing an example of screen
display in the first embodiment;
FIG. 19 is a diagram showing an example of screen
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display in the first embodiment;

FIG. 20 is a diagram showing an example of screen
display in the first embodiment;

FIG. 21 is a diagram showing an example of screen
display in the first embodiment;
FIG. 22 is a diagram showing an example of screen
display in the first embodiment;

FIG. 23 is a block diagram showing a constitution
of an interactive television system of virtual channel

type according to a second embodiment of the in-
vention;

FIG. 24 is a flowchart showing operationnot intern...-
locked with the on-screen program in the second
embodiment;

FIG. 25 is a block diagram showing a constitution
of an interactive television system of viewer panic-
ipation type according to a third embodiment of the
invention;

FIG. 26 is a flowchart showing operation interlocked

with the on-screen program in the third embodi-
ment;

FIG. 27 is a block diagram showing the constitution

of parts shown in FIG. 29 in the third embodiment;
FIG. 28 is a block diagram showing a constitution
of an interactive television system of response feed-
back type according to a fourth embodiment of the
invention;

FIG. 29 is a flowchart showing operation interlocked
with the on-screen program in the fourth embodi-
merit;

FIG. 30 is a block diagram showing a constitution
of an interactive television system of online service

type according to a fifth embodiment of the inven-
tion;

FIG. 31 is a flowchart showing operation interlocked
or not interlocked with the on-screen program in the
fifth embodiment;

FIG. 32 is a block diagram showing an internal
structure of a multimedia teletext broadcast receiv-

ing circuit 33 in the fifth embodiment;
FIG. 33 is a diagram showing an example of screen
display in the second embodiment;

FIG. 34 is a diagram showing an example of screen
display in the second embodiment;
FIG. 35 is a diagram showing an example of screen
display in the second embodiment;
FIG. 36 is a diagram showing an example of screen
display in the second embodiment;

FIG. 37 is a diagram showing an example of screen
display in the fourth embodiment;

FIG. 38 is a diagram showing an example of screen
display in the fourth embodiment;
FIG. 39 is a block diagram showing a constitution
of an interactive television system of online service

type according to a sixth embodiment of the inven-
tion; and

FIG. 40 is a flowchart showing operation independ-
ent of broadcast in the sixth embodiment
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Referring now to the drawings, first to sixth embod-
imenls of the invention are described in detail below.

First, a first embodiment of the invention is de-

scribed by reference to FIGS. 1 to 22.

FIG. 1 is a diagram showing a system configuration
for explaining the outline of the first embodiment.

The invention is an interactive television system of

complementary information display type realizing an in-
teraction function between a television and a viewer.

From a transmission antenna 2 of a broadcasting station
1. control data including scrip and screen control infor-

10

mation for presenting subsidiary.-image intormaition..re.-i-«—.-....:
lating to main broadcast is transmitted in a vertical

blanking interval (VBI) of main broadcasting program.
Herein the entire bit stream for display of additional

information transmitted in the teletext multiplex trans-

mission period in VBI is called merely ‘script’ except for
partial control information, and therefore the script in-

clude the header, form. resource. and program (script
main body). The same definition of the term script is ap-
plied to other embodiments described later.

A household interactive television receiver (TV) 3
receives the television wave transmitted from the broad-

casting station 1. and accepts program presentation of
desired channel by button operation of a remote con-
troller (television remote controller) 308.

At this time. the interactive television receiver (TV)
3, when receiving the broadcasting program by teletext
(coded transmission type teletext). receives and buffers

the teletext signal in the teletext receiving circuit.
When ateletext program is selected by button op-

eration of the television remote controller 308. the tele-

text program according to the selection instruction is de-

coded by teletext decoder, and is displayed in a speci-
fied display format.

In this invention. by the reception script by the re-
ceived teletext signal. the existing teletext program is
further developed. and it is intended to present various

specific additional information widely linking with the on-
screen program timely. on the basis of the reception
script for display of additional information. according to
the instruction of the viewer.

For example. referring to a sports program as addi-
tional information that can be displayed by the reception
script. as the additional information for a gold live pro-
‘gram. the rank. individual score, course layout and oth-

ers relating to the live program (on-screen program) are
prepared. and as the viewer manipulates the television

remote controller 308 to request to display selected
screen of additional information, the desired additional
information can be selected on the additional informa-

tion selection screen according to the request, so that
the selected rank, individual score. or course layout re-
lating to the on-screen program is presented to the view-er.

FlG. 2 is a diagram showing outline of processing
procedure of the portion relating to the invention, in this
interactive television system of complementary informa-
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tion display type.

In FIG. 2. step 81 shows transmission process of
television wave for teletext (coded transmission type
teletext), and herein sowing the process of transmission
of script (Herein, the script is meant to include the head-

er, form and resource. as well as the script main body
(program) describing the process procedure) for pre-

senting plural types of additional information relating to
the main broadcast in the vertical blanking interval (VBI)
included in the video signal of the main broadcast.

Step S2 shows the process of receiving the televi-
sion wave in the interactivectelevision.receiva.e(§FV) 3. .

and storing (buffering) the reception script.
Step 83 shows the process of sending out a display

output request signal of additional information by ma-
nipulating the television remote controller 308.

Step S4 shows the process of executing the script
according to the display output request of additional in-

formation from the viewer, creating additional informa-
tion selection screen for selecting desired additional in-
formation from plural types of additional information,
and displaying in part of the display screen.

Step 85 shows the process of manipulation of the
television remote controller 308 by the viewer for send-
ing out the additional information selection instruction
signal.

Step S6 shows the process of displaying the screen
of the selected and instructed additional information ac-

cording to the additional information selection instruc-
tion from the viewer.

By this interactive function using the television as
the medium. for example, linking with various on-screen
programs such as live sports and news. versatile and

specific additional information can be presented timely.

For example. in a live golf program. as the additional
information for a gold live program. the rank. individual
score, course layout and others relating to the live pro-
gram (on-screen program) are prepared, and as the
viewer manipulates the television remote controller 308
to request to display selected screen of additional infor-
mation, the desired additional.information can be select-
ed on the additional information selection screen ac-

cording to the request; so that the selectedrank. indi-
vidual score, or course layout relating to the on-screen
program is presented to the viewer.

Alternatively, as additional information, for exam-

ple, in a children's educational program. simple selec-
tors may be provided. the script showing the screen of

right answer to a quiz by selection of viewer is prepared
and transmitted from the transmission antenna 2 of the

broadcasting station 1, and in the children's educational

program. according to the selection manipulation of se-
lectors by the television remote controller operation by

the viewer, the answer is judged according to the re-
ceived right answer information. and the result of judg-
ment may be displayed on the screen.

FIG. 3 is a block diagram showing the constitution
of pans in the interactive television system of comple-

1 t‘: u...-. -
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mentary information display type in the embodiment of
the invention, and same parts as in FIG. 1 are identified
with same reference numerals and their explanations
are omitted.

Reference numerals 11 to 21 show constituent ele-

ments in the broadcasting station 1. A television camera

11 is installed in the studio for producing a program. A
video tape recorder 12 records the picture and sound
for program production in a video tape, and reproduces.
A control room 13 is used for various adjustments for

program production. A CG rendering 14 is for computer
graphic processing for program production. . .

An interactive teletext manufacturing apparatus 15
creates script data for presenting plural types of addi-
tional information relating to main broadcast in the VBI
included in the video signal of main broadcast (on-

screen program). This script includes an individual pro-
gram ID for every bidirectional program (type of addi-
tional information).

A teletext manufacturing apparatus 16 creates
transmission data for existing teletext, for example,
weather forecast and stock market quotation.

An interface 17 is an application server for transfer-
ring the script created in the interactive teletext manu-

facturing apparatus 15 to the transmission apparatus of
the television wave, and reference numeral 18 is for con-

nection control with an external line. A sending control
apparatus 19 is responsible for control of teletext (VBI

data transmission) including the script relating to the in-
vention. A multiplexing apparatus 20 superposes tele-
text (VBI data) on the main broadcast (on-screen pro-

gram). A transmitter 21 sends out the multiplexed tele-
vision wave (television wave for teletext) from the trans-
mission antenna 2.

Reference numerals 31 to 34 show constituent el-

ements of the interactive television receiver (TV) 3. A
teletext receiver 31 receives teletext transmitted from

the transmission antenna 2. A display unit (cathode-ray
tube: CRT) 32 selectively displays the ordinary teletext
obtained in a multimedia teletext receiver 33 or interac-

tive teletext of the invention. in addition to the main

broadcast (on-screen program) obtained in the teletext
receiver 31.

The multimedia teletext receiver 33 discriminates

and takes in the teletext data (VBI data) from the re-
ceived broadcast wave, and classifies into the data of

ordinary teletext, and data of interactive teletext (herein
data of plural types of additional information relating to

the main broadcast), and generates display data of or-
dinary teletext and display data of plural types of addi-
tional information relating to the main broadcast. Herein,
however, the display control function of ordinary teletext
is omitted, and only the display control function of plural
types of additional information relating to the main
broadcast (interactive teletext decoder) is described. in
the interactive teletext decoder of the multimedia tele-

text receiver 33, the reception script is interpreted and
executed, and display information is supplied into the
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video processing circuit of the teletext receiver 31, and

the information to be sent out to the line is supplied into
a modem 34, and the detail is described later by refer-
ring to FIG. 4.

The modem 34 is used for connecting the multime-
dia teletext receiver 33 to the public telephone line, and
hence, through the modem 34, the data handled in the

multimedia teletext receiver 33 can be transmitted by
dialing automatically to the line connection destination
(for example, server) given from the interactive teletext

decoder of the receiver 33 (built in the reception script).
-That./is, byspecific key input operation of the.telev.ision-si-- -

remote controller 308, the information registered in the
registration setting unit [P8] of ROM device control and

individual identification information mentioned later may
be automatically dialed, through the modem 34, to the

line connection destination (for example, server 4) given
from the interactive teletext decoder (built in the recep-
tion script) as the transmission source.

Reference numerals 41 to 46 show constituent el-

ements of the server 4. A communication control proc-
essor (CCP) facility 41 (41-1 , 41-2, 41 -3, 41-m) pos-
sesses the multimediateletext receiver 33. Dealing with
the interactive television receivers (TV) 3 at multiple
homes, data is transmitted and received with the multi-
media teletext receiver 33 in each TV 3.

Plural response server facilities 42 (42-1, 42-n)

are provided under the control of a center server facility
43 mentioned later, and transmission and reception in-
formation is distributed and processed with multiple TV

receivers 3. The response sewer facility 42 is connected
to local database (L-DB) 42A accumulating the individ-
ual information of specific area for subscriber control.

The center server facility 43 accumulates and proc-
esses the disperse processing results of the response
server facilities. The center severfacility 43 is connected

to the master database (M—DB) 43A accumulating the
individual information in the whole area for subscriber
control.

A broadcast server facility 44 receives process in-
structions to response from the interactive TV 3 prelim-
inarily from the broadcasting station 1, or sends back
the response result of the interactive TV 3 to the broad-

casting station 1 in a format requested by the broadcast-
ing station. 1.

An IP/SP (information provider/service provider)
server facility 45 receives process instructions to the re-
sponse from the interactive TV 3 preliminarily from net-
work service 5, or sends back the response result of the
interactive TV 3 to the network service 5 in a format re-

quested by the network service 5.

An operation management facility 45 manages the

operation of the server system comprising the above fa-
cilities.

FIG. 4 is a functional block diagram showing an in-
ternal structure of the multimedia teletext receiver 33.

In FlG. 4, a CPU (central processing unit) 301 is
responsible for control of the multimedia teletext receiv-
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er 33, In this embodiment, the CPU 301 processes the
script for presenting plural types of additional informa-
tion relating to the main broadcast. and as this CPU 301
executes the process of the script process module

[SCR] in the ROM 302 mentioned later, an interactive

teletext decoder is realized. Herein, the reception script

distinguished from the video signal is buffered (stored)

in the RAM 305, and is interpreted and executed, and
display data (RGB signal) is generated.

A control memory (read-only memory: ROM) 302
stores the basic control program executed by the CPU

10

301 andfixedinlormation, and it is accessed by the CPU. .

301 to be read. Herein, the script process module [SCR]
for executing script process, teletext process module

[CBP] for executing teletext, and others are stored, and
there are also registration setting unit [P8] of machine
control and individual identification information in which

machine individual ID designated in each receiver and

individual ID are registered, kanji and character control
unit [CHA] in which kanji and characters are stored and

controlled, and icon control unit [ICON], among others.
A data separation processing circuit (waveform

equalizing data separating circuit) 303 discriminates

teletext data and interactive teletext data (that is, script
for display of additional information) from the video sig-
nal received in the teletext receiver 31. The discriminat-

ed reception teletext data and reception scriptare stored
in a RAM 305 under the control of the CPU 301.

A display memory (VRAM: video random access

memory) 304 is a memory for storing display data, in
which. for example, display data processed by a picture
process program [PICM] is stored.

The memory (RAM) 305 is used as work memory
of the CPU 301, and herein the data communication

control program [DCOM], picture process program
[PICM], user interface program [USIF], script buffer
[SCB], and teletext data buffer are provided.

A station selection microprocessor (MP) 307 re-
ceives a signal from the television remote controller 308,

separates into television manipulation command, and
selection control command for display of additional in-

formation, sends out the television manipulation com-
mand such as channel designation to the television re-
ceiver, and stores the selection control command fordis-

play of additional information temporarily in the buffer
‘register for remote control reception, and sends to the
CPU 301 in bit parallel,

The television remote controller 308 remote con-

trols the interactive television receiver 3. Herein, as

shown in FIG. 5, there are mode selection key (i key) for
changing the interactive mode between valid and

invalid, direction command keys (up key, down key, left
key, right key) for selecting a desired selector from plural
selectors provided on the additional information selec-

tion screen, and determination (firm) key.

The mode selection key (i key) is a toggle switch for
changing over the interactive mode valid and invalid al-
ternately, and when the interactive mode is valid, as
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shown in FIG. 7, an "i" mark appears in the upper left
corner of the display (CRT) 32.

The station selection MP 307 is usable only when
the interactive mode is valid (that is, when the 'i' mark

is shown), and some of the keys (for example, numeric
keys) are reflected only in the displayed additional infor-
mation.

Incidentally, valid/invalid setting of the interactive

mode is selected by force also at a certain timing ac-
cording to the command built in the script in a specified
additional information display, aside from manipulation

. of the television remote controller 308. ,, 4.

FIGS. 6A and 6B are transmission timing diagrams
of control data including the script and screen control
information, and herein, in addition to the horizontal

scanning period (existing teletext signal) in the VBI for
transmitting ordinary teletext data, the control data is
transmitted by utilizing the horizontal scanning period in
the VBI indicated by GA and 6B. FIG. 6A shows even
fields, and FIG. 6B shows odd fields.

FIGS. 7 to 22 show examples of screen transition

state in the first embodiment. Specifically, FIGS. 7 to 15
show screen changes of a live golf game as an example
of sports program. FIG S. 16 to 22 show screen changes
in a quiz program. In the quiz program, the processing

device for executing the script, that is, the CPU 301 judg-
es the reply enteredfrom the television remote controller
301 on the basis of the right answer information built in

the script (for example, yes/no, selector number, quiz
answer by symbol input), and displays the information
of the result of judgment on the display screen at the
display timing conforming to the screen control informa-

tion received together with the script.
Examples of operation in this embodiment of the in-

vention are described below.
From the transmission antenna 2 of the broadcast-

ing station 1, the television wave for teletext (coded
transmission type teletext) including control data in VBI
(script and image control information) is transmitted in
the transmission format shown in FIGS. 6A and 6B (step
S1 in FIG. 2).

Herein, the script for presenting plural types of ad-
ditional'inf'ormation relating to the main broadcast in the
vertical blanking interval (VBI) included in the video sig-
nal of the main broadcast (including the script main body
(program) describing the processing procedure, header,
form, and resource) is transmitted. For example, in this

explanation, a live golf game is transmitted together with
plural types of additional information.

The interactive television receiver (TV) 3 receives
the television wave (broadcast wave) of the live golf
game, and the reception script included in the broadcast
is stored (buffered). That is, the multimedia teletext re-
ceiver 33 provided in the interactive television receiver
(TV) 3 discriminates and takes in the VBI data from the

received broadcast wave, and separates into the data

of ordinary teletext program and data of interactive tele-
text program (herein, the data of plural types of addition-
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at information relating to main broadcast), and gener—
ales display data of ordinary teletext program and dis-
play data of plural types of additional information relating

to the main broadcast, and stores (buffers) them in the
RAM 305 (step S2 in FIG. 2).

' Herein. when the viewer manipulates the mode se-
lection key (i key) of the television remote controller 308

and makes the interactive mode valid, the 'i' mark ap-

pears in the upper left corner of the display unit (CRT)
32, telling that the interactive mode is valid (step S3 in
FIG. 2).

Furthermore, alongwith the manipulation of the

mode selection key (i key), by the execution of the script
process by the interactive teletext decoder realized by

execution of the process of script process module [SCR]
in the ROM 302 by the CPU 301, for example, an addi-
tional inlormation selection screen as shown in FIG. 8

is displayed (step S4 in FIG. 2).
On this additional information selection screen, as

the viewer manipulates the direction command key
(herein up key or down key) ofthe television remote con-
troller 308, the selected and designated selector is em-
phasized in display (for example, displayed in a special
color frame), and the specified selector is clarified (in

FIGS, the ‘rank’ is emphasized by the specific color
frame). At this time, when the decision (firm) key of the
television remote controller 308 is manipulated, the
script process is executed again, and the selected and
designated additional information screen is displayed.
For example. when the decision (firm) key is pressed
while the rank is emphasized in special color frame, the

additional information screen of rank is displayed as
shown in FIG. 9 (steps S5 and S6 in FIG. 2).

Or, when the decision (firm) key is manipulated

when the course is emphasized in special color frame
on the additional information selection screen shown in

FIG. 8, the additional information screen of course guide
is displayed as shown in FIGS. 10 and 11, and further
when a direction command key (down key) is manipu-
lated, as shown in FIG. 12, the additional information

screen of course layout is displayed. When the decision
(firm) key is manipulated while the score is emphasized
in special color frame on the additional information se-
lection screen shown in FIG. 8, as shown in FIGS. 13

and 14, the additional information screen of score is dis-

‘played. Moreover, when an arbitrary player is selected
on the screen display shown in FIG. 14 (in the first em-
bodiment, the fourth player from the left, the rank en-

closed by double square), further specific information is
displayed as shown in FIG. 15,

Similarly, in a quiz program, the additional informa-
tion of the quiz program is displayed in the screen tran-
sition as shown in FIGS. 16 to 22. Herein. the right an-
swer information is preliminarily built in the reception
script, and according tothe selection operation of selec-

tor by manipulation of the television remote controller
308 by viewer, it is judged if the reply is correct or not

by the CPU 301 on the basis of the received right answer

ISDOCID <Ei>_ 0757-185A2_l4>

10

15

20

25

30

35

40

45

50

55

information, and the result of judgment is displayed on
the screen.

By such interactive function using the television as
the medium. versatile and specific additional informa-

tion can be presented timely, by linking with the on-
screen program such as live sports game, news and
quiz.

If desired to save additional information, while dis-

playing the additional information screen desired to be
saved, by pressing the memory key of the television re-
mote controller 308, the data of the desired additional

information screen is stored in the. save region of the-\_.,

display memory (VRAM) 304, and it can be freely dis-
played again by a specific key operation (for example,
simultaneous pressing of i key and memory key).

Moreover, the image data stored in the save region
of the display memory (VRAM) 304 can be transferred

into an external device, such as magnetic disk drive or

printer, through an external device connection port (not
shown).

By specific key input manipulation of the television
remote controller 308, the information registered in the
registration setting unit [P8] of machine control and in-
dividual identification information of the ROM 302 can

be transmitted through the modem 34 by automatically
dialing to the line connection destination (for example,
server 4) given from the interactive teletext decoder

(built in the reception script).
Thus, the first embodiment presents an interactive

television system of complementary information display

type that is easily realized without demanding large ex-
tra cost to the broadcasting station and users, by making
effective use of the existing infrastructure for selection
of information by the user, that is, the interactive func-
tion, which is one of the features of multimedia informa-
tion.

That is, as the existing infrastructure, the broadness

in coverage and rapidity in reporting which are basic fea-
tures of television broadcast, coding transmission sys-
tem in vertical blanking interval (VBI) of television broad-

cast, and public telephone line are utilized effectively,
and in an economically advantageous system, still
more, the interactive television system of complemen-
tary information display type capable of presenting spe-
cific information timely by linking with the program is pre-
sented.

A second embodiment of the invention is described
below.

FIG. 23 is a diagram showing a system configura-
tion for explaining the outline of the second embodi-
ment.

The second embodiment is an interactive television

system of virtual channel type enabling to exchange in-
formation independently of the main broadcast, in which

from the transmission antenna 2 of the broadcasting sta-
tion 1, script (and screen control information) for pre-

senting an independent subsidiary image information
not relating with the main broadcast is transmitted in the
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vertical blanking interval (VBI) of the main broadcasting
program In FIG. 23, same reference numerals are given
to same constituent elements as in FIG. 1, and detailed

description of the constituent elements is omitted. The

definition of the script is same as in the first embodiment.

' As the feature of the second embodiment, the
broadcasting station 1 incorporates a transmitter for

transmitting the script for presenting plural types of ad-
ditional information independent of the main broadcast

in the vertical blanking interval included in the video sig-
nal, and the television receiver Scomprises a script ex-
ecution mocessing unit, andasending unit for..se.nding
out the transfer data conforming to the additional infor-
mation to the receiver, or to the transfer destination con-
forming to the transfer destination information built in the
script together with the individual identification informa-
tion to the individual viewer, and hence the information

of virtual channel independent of the main broadcast
can be presented to the viewer.

At this time, the additional information that can be

displayed by the reception script includes, for example,
presentation of program selection menu of teletext, mer-

chandise transaction including catalog request and pur-
chase of merchandise, and various subscription proce-dures.

FIG. 24 is a diagram showing an example of
processing procedure in the interactive television sys-
tem of virtual channel type mentioned above.

in FIG. 24, step S11 showstransmission process of
television wave for teletext (coded transmission type
teletext) in the broadcasting station 1, and herein show-

ing the process of transmission of script (herein, the
script is meantto include the header, form and resource,

as well as the script main body (program) describing the
process procedure) for presenting plural types of addi-
tional information not relating to the main broadcast in
the vertical blanking interval (VBI) included in the video
signal of the main broadcast.

Step S12 shows the process of receiving the tele-

vision wave in the interactive television receiver (TV) 3,
and storing (buffering) the reception script.

Step S13 shows the process of sending out a dis-

play output request signal of additional information by
manipulating the television remote controller 308.

Step S14 shows the process of executing the script
according to the display output request of additional in-
formation from the viewer, creating additional informa-
tion selection screen for selecting desired additional in-
formation from plural types of additional information,
and displaying in part of the display screen.

Step 815 shows the process of manipulation of the
television remote controller 308 by the viewer for send-
ing out the additional information selection instruction
signal.

Step S16 shows the process of displaying the de-
tailed screen of the selected and instructed additional

information according to the additional information se-
lection instruction from the viewer.
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Step S17 shows the process of displaying the

screen for confirming the additional information finally
selected and instructed, confirming it, and transmitting
the information to the server 4.

Step 818 shows the process of sending the infor-
mation of the interactive television receiver (TV) 3 to the
server 4.

By this interactive function using the television as
the medium, for example, various information can be ex-

changed, for example, presentation of program selec-

tion menu of teletext, merchandise transaction including
catalog request and purchase of merchandise, and var-.. ..,.
ious subscription procedures.

The constitution of the parts in the interactive tele-

vision system of virtual channel type in the second em-
bodiment is same as in the first embodiment, and de-

tailed description is omitted (see FIG. 3).
The internal structure of the multimedia teletext re-

ceiver 33 in the second embodiment is also same as in

the first embodiment, and detailed description is omitted
(see FIGS. 4 and 5).

The transmission timing of control data (script and
screen control information) in the second embodiment
is also same as in the first embodiment, and detailed.

description is omitted (sec FIGS. 6A and 6B).
Herein, an example of operation of the second em-

bodiment is described.

From the transmission antenna 2 of the broadcast-
ing station 1, in the transmission format as shown in

FIGS. 6A and 6B, the script and the television wave for

teletext (coded transmission type teletext) incorporating
transfer destination information (for example, telephone

number) in the script are transmitted in the VBI (step
811 in FlG. 24).

Herein, in the vertical blanking interval (VBI) includ-

ed in the video signal of main broadcast, the script for
presenting plural types of additional information inde-

pendent of the main broadcast (including the script main
body (program) describing the processing procedure,
header, form, and resource), and the telephone number
incorporated in the script are transmitted.

The interactive television receiver (TV) 3 receives

the television wave (broadcast wave) carrying shopping
information by the virtual channel, and stores (butters)
the reception script included in the broadcast wave. That

is, the multimedia teletext receiver 33 provided in the
interactive television receiver (TV) 3 discriminates and
takes in the VBI data from the received broadcast wave,

and separates into the data of ordinary teletext program
and data of interactive teletext program (herein, the data

of plural types of additional information independent of
main broadcast), and generates display data of ordinary
teletext program and display data of plural types of ad-
ditional information independent of the main broadcast,

and stores (buffers) them in the RAM 305 (step S12 in
FIG. 24).

Herein, when the viewer manipulates the mode se-
lection key (i key) of the television remote controller 308
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and makes the interactive mode valid, the "i' mark ap-
pears in the upper left corner of the display unit (CRT)
32, telling that the interactive mode is valid (step 813 in
FIG. 24).

Furthermore, along with the manipulation of the

mode selection key (i key), by the execution of the script
process by the interactive teletext decoder realized by
execution of the process of script process module [SCR]
in the ROM 302 by the CPU 301, for example, an addi—

tional information selection screen is displayed (step
814 in FIG 24).

On this additional information selection screen, as

the viewer manipulates the direction command key
(herein left key or right key) of the television remote con-

troller 308, the selected and designated selector is em-

phasized in display (for example, displayed by flicker-
ing), and the specified selector is clarified. At this time,
when the decision (firm) key is manipulated while the

selector for shopping is emphasized (by flickering), the
screen for introduction and selection of plural types of
additional information is displayed (steps S15, 816 in
FIG. 24).

Furthermore, on this screen for introduction and se-

lection of plural types of additional information, when a

certain additional information is selected and specified,
a screen appears to display the detail of selected addi-
tional information, and when “revise” is selected on this
screen, it returns to the aforementioned screen.

On the screen for confirmation of detail of selected

additional information, when "confirm" (order) is select-
ed, the selection information is automatically transmit-
ted to the server 4 through the modem 34 and telephone
line (steps S17, 818 in FIG. 24). As a result, the server
4 confirms that the viewer has ordered the desired ad-
ditional information through the interactive TV receiver

3, and the corresponding processing is executed.
The plural types of additional information includes

shopping information, for example, ranges widely in-
cluding jewelry, food, clothes, real estate, and others,
and in the interactive system offering transaction serv-
ices in plural types, it is also possible to transmit auto-

matically by using different telephone numbers by the
trade and trader. in this case, plural telephone numbers
set individually by trade and trader are incorporated in
the transmission script, and when the transaction is

"formed at the interactive TV receiver side 3, the tele-
phone number corresponding to the trade and trader
corresponding to the transaction is sent out to the mo-

dem 34, so that transaction service using plural tele-
phone lines can be realized.

By specific key input manipulation of the television

remote controller 308, the information registered in the
registration setting unit [PS] of machine control and in-
dividual identification information of the ROM 302 can

be transmitted through the modem 34 by automatically
dialing to the line connection destination (for example,
server 4) given from the multimedia teletext receiver 33
(built in the reception script).
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Thus, the second embodiment constructs an inter-

active television system of virtual channel type for gen-
eral household in an economically advantageous sys-
tem configuration, by effectively utilizing the broadness
in coverage and rapidity in reporting which are basic fea-

tures of television broadcast, coding transmission sys-
tem in vertical blanking interval (VBl) of television broad-

cast, and public telephone line as the existing infrastruc-ture.

A third embodiment of the invention is described be-
low.

FIG. 25 is a diagram showing a system configura-
tion for explaining the outline of the third embodiment.

The third embodiment is an interactive television

system of a type of broadcasting programs participated
by viewer of televisions, for enabling to exchange infor-
mation about main broadcast, in which from the trans-

mission antenna 2 of the broadcasting station 1, script
(and screen control information) for presenting a sub-
sidiary image information for participation of viewers re-
lating with__the main broadcast is transmitted in the ver-

tical blanking interval (VBI) of the main broadcasting
program. in FIG. 25, same reference numerals are given
to same constituent elements as in FIG. 1, and detailed

description of the constituent elements is omitted. The
definition of the script is same as in the first embodiment.

In the third embodiment, by the reception script by
the received teletext signal, the existing teletext pro-
gram is further developed, and information can be ex-

changed by presenting various types of additional infor-

mation, such as quiz program participated by viewers of
the televisions relating to the on-screen program, inter-

views and others, on the basis of the reception script for
displaying additional information.

That is, in the third embodiment, it is intended to

connect the interactive TV receiver 3 to telephone re-

ception service 4 having accumulate processing func-
tion automatically through a telephone line, so that the

content of the main broadcast (on-screen program)
such as quiz and interview can be automatically trans-
mitted by simple manipulation such as television remote

controller, allowing many viewers to participate in the
program.

FIG. 26 is a diagram showing an example of

processing procedure in the interactive television sys-
tem of the above type of broadcasting programs partic-
ipated by viewers of the televisions.

In FIG. 26, step 821 shows transmission process
of television wave for teletext (coded transmission type
teletext) in the broadcasting station 1, and herein show-

ing the process of transmission of script (herein, the
script is meant to include the header, form and resource,

as well as the script main body (program) describing the
process procedure) for viewer response procedure of,

for example, quiz or interview, relating to the main
broadcast in the vertical blanking interval (VBI) included
in the video signal of the main broadcast

Step S22 shows the process of receiving the tele-
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vision wave in the interactive television receiver (TV) 3,

and storing (buffering) the reception script.
Step S23 shows the process of sending out a re-

quest signal for allowing the viewers to participate in the
program such as quiz or interview, by manipulating the
television remote controller 308 by the viewer.

Step S24 shows the process of executing the script

according to the participation request from the viewer,

creating a request input screen according to the addi-
tional information, and displaying in part of the display
screen.

Step 825 shows the processioimanipulation of the.

television remote controller 308 by the viewer for input-
ting the response information.

Step 826 shows the process of displaying the con-
tirmation screen according to the response content from
the viewer.

Step S27 shows the process of transmitting the re-
sponse content of the viewer to the telephone reception
service 4.

Step S28 shows the process of accumulating the
response contents from the viewers.

Step 829 shows the process of sending back the
accumulation result to the broadcasting station 1 .

By this interactive function using the television as
the medium, for example, response contents to the main

broadcast (on-screen program) such as quiz and inter-
view can be automatically transmitted by simple manip-
ulation of the television remote controller, so that the

viewer can participate in the main broadcasting program
easily.

FlG. 27 is a block diagram showing the constitution
of the parts in the interactive television system of a type

of broadcasting programs participated by viewers of the
televisions according to this embodiment, and same
parts as in FIG. 25 are identified with same reference

numerals, and their explanation is omitted.

Herein, the modem 34 is used for connecting the
multimedia teletext receiver 33 to the public telephone
line, and through this modem 34, the data handled in
the multimedia teletext receiver 33 can be transmitted

by automatically dialing to the line connection destina-
tion given by the interactive teletext decoder ofthe re-

ceiver 33 (built in the reception script), for example, to
the telephone reception service 4 having the accumu-

Tate processing function. That is, by specific key input
operation of the television remote controller 308, the in-

formation registered in the registration setting unit [P8]
of machine control and individual identification informa-
tion of the FIOM mentioned below can be transmitted

through the modem 34 by automatically dialing to the
line connection destination or the telephone reception
service 4 given from the interactive teletext decoder
(built in the reception script).

The internal structure of the multimedia teletext re-

ceiver 33 in this third embodiment is also similar to that

in the first embodiment, and detailed description is omit-
ted (see FIGS. 4 and 5)?

soocio; <EP__0757465A2_l_>

10

15

20

25

30

35

40

45

50

55

11

 

20

The transmission timing of the control data in the

third embodiment (script and screen control information)
is also same as in the first embodiment, and detailed

description is omitted (see FIGS. 6A and 6B).
An example of operation of the third embodiment is

described below.

From the transmission antenna 2 of the broadcast-

ing station 1, in the transmission format as shown in

FIGS. 6A and 6B, the script and the television wave for

teletext (coded transmission type teletext) incorporating
transfer destination information (for example, telephone
number) in the script are transmitted in,.the..VBl (step . .-
821 in FIG. 26).

Herein, in the vertical blanking interval (VBI) includ-

ed in the video signal of main broadcast, the script for
presenting plural types of additional information inde-

pendent of the main broadcast (including the script main
body (program) describing the processing procedure,
header, form, and resource), and the telephone number
incorporated in the script are transmitted.

in this example, a quiz program participated by
viewers is transmitted.

The interactive television receiver (TV) 3 receives
the television wave (broadcast wave) carrying the quiz
program participated by viewers of the televisions, and

stores (buffers) the reception script included in the
broadcast wave. That is, the multimedia teletext receiv-

er 33 provided in the interactive television receiver (TV)
3 discriminates and takes in the VBI data from the re-

ceived broadcast wave, and separates into the data of
ordinary teletext program and data of interactive teletext
program (herein, the data of plural types of additional

information independent of main broadcast), and gen-
erates display data of ordinary teletext program and dis-
play data of plural types of additional information inde-

pendent of the main broadcast, and stores (buffers)
them in the RAM 305 (step S22 in FIG. 26).

Herein, when the viewer manipulates the mode se-
lection key (i key) of the television remote controller 308

and makes the interactive mode valid, the "i' mark ap-
pears in the upper left corner of the display unit (CRT)
32, telling that the interactive mode is valid (step S23 in
FlG‘f 26)’.

Furthermore, along with the manipulation of the
mode selection key (i key), by the execution of the script
process by the interactive teletext decoder realized by
execution of the process of script process module [SCH]
in the ROM 302 by the CPU 301, for example, a re-
sponse input screen having plural selectors by partici-
pation of viewers in the quiz of the on-screen program
is displayed (step 824 in FIG. 26).

On this response input screen, as the viewer ma-

nipulates the direction command key of the television
remote controller 308, the selected and designated se-

lector is emphasized in display (for example, displayed
by flickering), and the specified selector is clarified
(steps S25, S26 in FIG. 26).

Furthermore, on this response input screen, when
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the “decision” key is manipulated, the response content

of the viewer is transmitted to the telephone reception
service 4 (step 827 in FIG. 26).

The process of transmitting to the telephone recep-

tion service 4 is transmitted by automatic dialing using
the telephone number contained in the script, and at this

time there are means for transmitting the response in-

formation automatically by using a common telephone
number and means for transmitting automatically by
varying the telephone number for every content of re-

sponse (selector). In the means for transmitting auto-
maticallycbyr varying the-telephone number, for.,every
content of response (selector), an individual telephone
number is assigned for every response of each selector
and preliminarily contained in the script, and when the
CPU 301 of the interactive TV receiver 3 transmits to

the telephone reception service 4, the telephone recep-
tion service 4 is called by the individual telephone

number for the response content (selector).
The telephone reception service 4 receives the re-

sponse information from multiple interactive TV receiv-

ers 3 in the telephone line by the common telephone
number or in the telephone line by the individual tele-
phone number in every response content (selector), and
transmits the accumulated information to the broadcast-

ing station 1 (or network service 5) (steps S28, S29 in
FIG. 26).

In this way, by the interactive function through the
medium of television, the response content to, for ex-
ample, the main broadcast (on-screen program) such
as quiz or interview, can be transmitted automatically by
simple operation of the television remote controller, and
the viewer can easily participate in the main broadcast-
ing program.

Thus, the third embodiment constructs an interac-

tive television system of a type of broadcasting pro-
grams participated by viewers of the televisions for gen-

eral household in an economically advantageous sys-
tem configuration, by effectively utilizing the broadness
in coverage and rapidity in reporting which are basic fea-
tures of television broadcast, coding transmission sys-
tem in vertical blanking interval (VBI) of television broad-
cast, and public telephone line as the existing infrastruc-
ture.

A fourth embodiment of the invention is described
‘below.

FIG. 28 is a diagram showing a system configura-
tion lor explaining the outline of the fourth embodiment.

The fourth embodiment is an interactive television

system of response feedback type enabling to ex-
change information about main broadcast, in which from

the transmission antenna 2 of the broadcasting station
1, script (and screen control information) for presenting
a subsidiary image information of response feedback
type relating with the main broadcast is transmitted in
the vertical blanking interval (VBI) of the main broad-
casting program. In FIG. 28, same reference numerals
are given to same constituent elements as in FlG. 1 , and
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detailed description of the constituent elements is omit-
ted.

ln the fourth embodiment, by the reception script by
the received telefext signal, the existing telefext pro-
gram is further developed, and various additional infor-

mation such as the quiz program of response feedback

type about the on—screen program, interview, catalog re-

quest guide, merchandise purchase guide, mailing
guide, ticket reservation guide and others can be pre-
sented by the instruction of the viewer, on the basis of

the reception script for displaying additional information,
.. and each information exchange is done arbitrarily and-

selectively only by the manipulation of the television re-
mote controller.

That is, in the fourth embodiment, it is intended to
connect the interactive TV receiver 3 to the server 4 hav-

ing accumulate processing function automatically
through a telephone line, so that the content of response
to the main broadcast (on-screen program) such as quiz
and interview can be automatically transmitted by sim-
ple manipulation such as television remote controller, al-
lowing many viewers to participate in the program easily.

Moreover, by providing the server 4 with, for exam-

ple, the merchandise transaction processing function of
executing the reception process of the specified mer-
chandise or specified commodity ordered by the viewer,

and acquiring the address information of the ordering
viewer by retrieval of subscriber database by identifica-
tion information, varied transaction procedures such as

catalog request, merchandise purchase, mailing, and

ticket reservation can be done easily by simple manip-
ulation of the television remote controller.

FIG. 29 is a diagram showing an example of
processing procedure in the interactive television sys-
tem of the above response feedback type.

In FIG. 29, step 831 shows transmission process

of television wave for telefext (coded transmission type
teletext) in the broadcasting station 1, and herein show-

ing the process of transmission of script (herein, the
script is meant to include the header, form and resource,

as well as the script main body (program) describing the
process procedure) for viewer response procedure of,
for example, quiz or interview, relating to the main
broadcast in the vertical blanking interval (VBI) included
in the video signal of the main broadcast.

Step S32 shows the process of receiving the tele-
vision wave in the interactive television receiver (TV) 3,
and storing (buffering) the reception script.

Step 833 shows the process of sending out a re-
quest signal for participating in the program such as quiz
or interview by response feedback type, by manipulating
the television remote controller 308 by the viewer.

Step 834 shows the process of executing the script
according to the participation request from the viewer,
creating a response input screen according to the addi-
tional information, and displaying in part of the display
screen.

Step S85 shows the process of manipulation of the
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television remote controller 308 by the viewer for input-
ting the response information.

Step 836 shows the process of displaying the con-
firmation screen according to the response content fromthe viewer.

’ Step S37 shows the process of transmitting the re-
sponse content of the viewer to the server 4.

Step 838 shows the process of sending the re-
sponse content from the viewer by dialing automatically
to the telephone number information of the line connec-

tion destination extracted from the reception script.
Step 839 shows the.proeees-.oL.transmiimng.tbe.re-

sponse content from the viewer to the server4. Herein,
the identification information (ID number) preliminarily
assigned to the receiver 3 and the response content are
sent to the server 4.

Steps S40 and 842 show the loop of feedback for
sending back the data processed in the server 4 to the

broadcasting station 1 by processing in the network
service (information provider/service provider) 5, and
the loop of data exchange of setting condition, process-
ing condition, parameter condition, etc. between the
broadcasting station 1 and server 4 and network service

(information provider/service provider) 5, and step 841
shows the loop of feedback of the data processed in the
server 4 directly to the broadcasting station 1.

By this interactive information exchange function
using the television as the medium, for example, re-
sponse contents to the main broadcast (on-screen pro-

gram) such as qui7 and interview can be automatically
transmitted by simple manipulation of the television re-

mote controller, so that the viewer can participate in the
main broadcasting program easily.

Moreover, by providing the sewer 4 with, for exam-

ple, the merchandise transaction processing function of
executing the reception process of specified merchan-

dise or specified commodity ordered by the viewer, and
acquiring the address information of the ordering viewer
by retrieval of subscriber database according to the
identification information, varied transaction procedures
such as catalog request, merchandise purpose, mailing,
and ticket reservation can be executed easily by simple
manipulation of’the television remote controller.

The constitution of the parts in the interactive tele-

vision system of response feedback type of the fourth
"embodiment is same as in the first embodiment, and de-
tailed explanation is omitted (see FIG. 3).

The internal structure of the multimedia teletext re-
ceiver 33 in the fourth embodiment is also similar to that

in the first embodiment. and detailed description is omit-
ted (see FIGS. 4 and 5).

The transmission timing of the control data in the
fourth embodiment (script and screen control informa-

tion) is also same as in the first embodiment, and de-

tailed description is omitted (see FIGS. 6A and 68).
An example of operation of the fourth embodiment

is described below,

From the transmission antenna 2 of the broadcast-
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ing station 1, in the transmission format as shown in
FIGS. 6A and 6B, the script and the television wave for

teletext (coded transmission type teletext) incorporating
transfer destination information (for example, telephone
number) in the script are transmitted in the VBl (step
831 in FIG. 29).

Herein, in the vertical blanking interval (VBI) includ-
ed in the video signal of main broadcast, the script for
presenting plural types of additional information relating
to the main broadcast (including the script main body
(program)describing the processing procedure, header,
form, and resource), and the telephone number of trans- -

fer destination of the-additional information program in-
corporated in the script are transmitted.

in this example, a merchandise introduction and
guide program enabling to purchase commodities and
request catalog by response feedback is transmitted.

The interactive television receiver (TV) 3 receives
the television wave (broadcast wave) carrying the mer-
chandise introduction and guide program by response
feedback type, and stores (buffers) the reception script
included in the broadcast wave. That is, the multimedia
teletext receiver 33 provided in the interactive television
receiver (TV) 3 discriminates and takes in the VBl data

from the received broadcast wave. and separates into
the data of ordinary teletext program and data of inter-

active teletext program (herein, the data of plural types
of additional information independent of main broad-

cast), and generates display data of ordinary teletext
program and display data of plural types of additional
information independent of the main broadcast, and
stores (buffers) them in the RAM 305 (step 832 in FIG.
29).

Herein, when the viewer manipulates the mode se-
lection key (i key) of the television remote controller 308

and makes the interactive mode valid, the "i" mark ap-
pears in the upper left corner of the display unit (CRT)
32, telling that the interactive mode is valid (step 833 in
FIG. 29).

Furthermore, along with the manipulation of the
mode selection key (i key), by the execution of the script
process by the interactive teletext decoder realized by

 

.¢'

execution of the ‘process oi"'script process modtile [SCR‘]"‘ ‘ "
in the ROM 302 by the CPU 301, for example, a re-
sponse input screen having plural selectors by response
feedback to the on-screen program is displayed (step
834 in FIG. 29).

On this response input screen, as the viewer ma-

nipulates the direction command key of the television
remote controller 308, the selected and designated se-
Iector is emphasized in display (for example, displayed
by flickering), and the specified selector is clarified
(steps S35, S36 in FIG. 29).

Furthermore, on this response input screen, when

the "decision" key is manipulated, the response content
of the viewer is transmitted to the server 4 (step 837 in
FIG. 29).

The process of transmitting to the server 4 is trans-
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mitted by automatic dialing using the telephone number
contained in the script, and at this time there are means

for transmitting the response information automatically
by using a common telephone number and means for

transmitting automatically by varying the telephone

"number for every content of response (selector). In the
means for transmitting automatically by varying the tel-

ephone number for every content of response (selec-
tor), an individual telephone number is assigned for eve-
ry response of each selector and preliminarily contained
in the script, and when the CPU 301 of the interactive
TV. receiver 3 transmits to the server 4,.the-server 4 is

called by the individual telephone number for the re-
sponse content (selector).

The server 4 receives the response information

from multiple interactive TV receivers 3 in the telephone
line by the common telephone number or in the tele-

phone line by the individual telephone number in every
response content (selector) (steps 838,839 in FIG. 29).

Further, the server 4 processes the received infor-

mation by, for example, accumulating, modifying, or up-
dating local database (L-DB) 42A, master database (M-
DB) 43A, etc, preliminarily as specified, and transmits
the data to the broadcasting station 1 or network service

(information provider/service provider) 5 (steps S40,
841 in FIG. 29).

ln this way, by the interactive function through the
medium of television, the response content to, for ex-

ample, the main broadcast (on-screen program) such
as quiz or interview, can be transmitted automatically by
simple operation of the television remote controller. and
the viewer can easily participate in the main broadcast-
ing program.

Moreover, by providing the server 4 with, for exam-

ple,'the merchandise transaction processing function of
executing the reception process of specified merchan-
dise or specified commodity ordered by the viewer, and

acquiring the address information of the ordering viewer
by retrieval of subscriber database according to the
identification information, varied transaction procedures
such as catalog request, merchandise purpose, mailing,
and ticket reservation can be executed easily by simple
manipulation of the television remote Controller.

In FIG. 28, the server 4 and information provider/
service provider 5 are different, but it may be also con-

stituted, for example, to include both the information pro-
vider/service provider 5 and sewer 4.

Thus, the fourth embodiment constructs an interac-

tive television system of response feedback type of high
utility and excellent controllability for general household

in an economically advantageous system configuration,
by effectively utilizing the broadness in coverage and
rapidity in reporting which are basic features of televi-

sion broadcast, coding transmission system in vertical

blanking interval (VBI) of television broadcast, and pub-
lic telephone line as the existing infrastructure.

Especially, in the receiver 3, the identification

number assignedforthe receiveror subscriber is stored.
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and this identification number is sent to the server 4 to-

gether with the response from the viewer (operator).
Therefore, in the server 4, the sender of the response
data can be identified. and the service can be presented
to every viewer according to the identification number.

A fifth embodiment of the invention is described be-
low.

FIG. 30 is a diagram showing a system configura-
tion for explaining the outline of the fifth embodiment,

The fifth embodiment is an interactive television

system of so-called broadcast related online type ena-
bling to exchange information about main broadcast“.

and also to exchange information by utilizing teletext not
relating to the main broadcast, in which from the trans-

mission antenna 2 of the broadcasting station 1, script
(and screen control information) for presenting a sub-
sidiary image information of broadcast related online is

transmitted in the vertical blanking interval (VBI) of the

main broadcasting program (on-screen program). In
FIG. 30, same reference numerals are given to same

constituent elements as in FIG. 1, and detailed descrip-
tion of the constituent elements is omitted. The definition
of the script is same as in the first embodiment.

in the fifth embodiment, by the reception script by
the received teletext signal, the existing teletext pro-
gram is further developed, and various additional infor-
mation for broadcast related online information ex-

change (for example, educational program, catalog re-
quest guide, merchandise purchase guide, mailing
guide, ticket reservation guide, local program, and other

information exchange) can be presented by the instruc-

tion of the viewer, and each information exchange is
done arbitrarily and selectively only by the manipulation
of the television remote controller.

That is, in this invention, it is intended to connect

the interactive TV receiver 3 to the server 4 through a
telephone line automatically, so that various information

relating to the main broadcast or independent of the

main broadcast can be exchanged by connecting the
line automatically to the server 4 by simple manipulation
of the television remote controller.

By constructing the information exchange mecha-
nism by using the household television receiver as the

medium, for example, various information exchange
procedures about catalog request, merchandise pur-
chase, mailing, ticket reservation, and educational sys-
tem with scoring function can be done easily by simple
manipulation of the television remote controller.

For example, by providing the server 4 with the sub-

scriber database, the transaction processing function

can be realized by executing the reception process of
the merchandise designated by the viewer, and acquir-
ing the address information of the viewer by retrieval of
the subscriber database according to the identification
information, so that varied transaction procedures of
catalog request, merchandise purchase, mailing, ticket
reservation and others can be done easily by simple ma-
nipulation of the television remote controller.
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Also by providing the server 4 with the mail ex-

change and storing mechanism, mails can be ex-
changed between interactive TV receivers 3.

Moreover, by utilizing the mail exchange function by

the interactive TV receiver 3 and server 4, not requiring
dial operation or sound (voice) response at all, helper
system or emergency report system for general house-
hold can be easily constructed.

FIG. 31 IS a diagram showing an example of

processing procedure in the interactive television sys-
tem of the above broadcast related online type.

l.n..FlG. 31, step 851 shows transmission» process .

of television wave for teletext (coded transmission type
teletext) in the broadcasting station 1, and herein show-

ing the process of transmission of script for displaying
an off-screen program in the vertical blanking interval
(VBI) included in the video signal of the main broadcast.

Step 852 shows the process of receiving the tele-
vision wave in the interactive television receiver (TV) 3,
and storing (buffering) the reception script.

Step 353 shows the process of requesting informa-
tion exchange by additional information, by manipulat-
ing the television remote controller SOB by the viewer.

Step 854 shows the process of executing the script
according to the request from the viewer, creating a
menu screen for selection of information exchange ac-
cording to additional information, and displaying in part
of the display screen.

Step 855 shows the process of manipulation of the
television remote controller 308 by the viewer for select-

ing the inforrnation exchange service to receive infor-
mation presentation from the menu screen (for example,
educational program, catalog request guide, merchan-

dise purchase guide, mailing guide, ticket reservation
guide, local program presentation) by, for example, des-
ignation operation of a selector.

Step 856 shows the process of line connection of

the request of information exchange service according
to the selection data from the viewer to the sewer 4.

Step S57 shows the process of transmitting the se-
lection data from the viewer by automatically dialing to
the server 4 according to the telephone number infor-
mation of the line connection destination extractedfrom

the reception script.

Step 858 shows the process of presenting (trans-
?hitting) the data of information exchange service ac-
cording to the request from the viewer to the demanding
interactive TV receiver 3.

Steps S59 and 860 show the process of utilizing the
information exchange service received from the server
4.

Steps S61 and S62 show the process of transmit-
ting the viewer's message to the sewer 4 during or after
use of the information exchange service.

Step 863 shows the process of transmitting the data
processed in the response server 4 to the network serv-

ice (information provider/sewice provider) 5.
By this interactive information exchange function
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using the television as the medium, the viewer can re-

ceive, by simple button operation of the television re-

mote controller 308, desired information exchange serv-

ice (for example, educational program, catalog request

guide, merchandise purchase guide, mailing guide, tick-
et reservation guide, Iocal program presentation).

Specifically, by providing the server 4 with, for ex-

ample, a transaction processing function of executing
the reception process of commodity designated by the
viewer, and acquiring the address information of the or-

dering viewer by retrieval of subscriber database (local
...database (L—DB) 42A and mastea-.database»..(M,cDB.).,,..

43A) according to the identification information, varied

transaction procedures such as catalog request, mer-
chandise purpose, mailing, and ticket reservation can
be executed easily by simple manipulation of the televi-
sion remote controller.

Also by providing the sewer 4 with the mail ex-
change and storing mechanism, mails can be ex-
changed between interactive TV receivers 3.

Moreover, by utilizing the mail exchangefunction by
the interactive TV receiver 3 and sewer 4, not requiring
dial operation or sound (voice) response at all, helper
system or emergency report system for general house-
hold can be easily constructed.

The constitution of the parts in the interactive tele-
vision system of broadcast related online type of the fifth
embodiment is same as in the first embodiment, and de-

tailed explanation is omitted.

FIG. 32 is a functional block diagram showing an
internal structure of multimedia teletext receiver 33 in
the fifth embodiment. The constitution of the multimedia

teletext receiver 33 shown in FIG. 32 is basically same
as that of the first embodiment shown in FIG. 4, and

therefore same reference numerals as in FIG. 4are pro-
vided, and detailed description is omitted. The constitu-

ent elements relating to the operation of the fifth embod-
iment are described specifically below.

The memory 302, same as in the first embodiment,

is a control memory having a partial reloadable region
which is read and accessed by the CPU 301, and stores
the basic control program executed by the CPU 301 and

fl"xed"‘i'nformation. Herein, the script‘ "process module
[SCH] for executing script process, teletext process
module [CBP] for executing teletext, and others are
stored, and there are also registration setting unit [P5]
of machine control and individual identification informa-

tion in which machine individual ID designated in each

receiver and individual ID are registered, kanji and char-
acter control unit [CHA] in which kanji and characters

are stored and controlled, and icon control unit [ICON],
among others.

By setting the registration setting unit [P8] of ma-
chine control and individual identification information in

the reloadable region, in addition to the identification in-
formation of machine ID and individual ID, as additional

information of individual ID, the family membership, ad-
dress, name, postal code, birthday, private telephone
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number, facsimile number, registered mail box number,
transfer destination telephone number (or plural num-
bers). credit card number. driver's permit number. insur-
ance number, citizen code, and various additional infor-

mation can be provided by controlling the termination.

This registration setting unit [P8] of machine control and
individual identification information is provided as a

backup of the communication control block [CCB] in the
RAM 305 mentioned later, and when the communication

control block [CCB] in the RAM 305 is updated, the CPU
301 also updates the content in the corresponding reg-
istration setting unit [PS] of ma<:hiinecontrol.and.individ-

ual identification information according to the updating.
The RAM 305 is used in the work memory or the

like of the CPU 301. and herein data communication

control program [DCOM], picture processing program
[PICM], user interface program [USIF], script buffer
[SCB], and teletext data buffer are provided among oth-
ers.

In the nonvolatile memory region supported by bal-
tery in the RAM 305, the communication control block
[CCB] is provided, and in this communication control

block [CCB], individual information stored in the ROM
(or set by the viewer through the television remote con-
troller 308), including the telephone number information
(TEL-A), transfer destination telephone numbers (TEL-
B1, TEL-B2), machine ID (M-ID), and individual ID (P-
ID), is set. Moreover, as the additional information of the

individual ID (P-ID), family membership ((11), address,
name, postal code. birthday ((12), facsimile number

(a3), registered mail box number (114), credit card
number (a5), insurance number ((16), citizen code (oL7),
and others can be set.

The communication control block [CCB] can be set
or changed only after each information satisfies the

specified condition such as input of compound pass-
word. The content of the communication control block

[CC B] is stored as backup in the registration setting unit
[P8] of machine control and individual identification in-
formation. '

The CPU 301 reads and accesses this communica-

tion control block [CCB] in every line connection, and
cuts out the information necessary for every transfer
from the [CCB] data block. and sends the acquired in-
formation to the server 4 at the transfer destination, to-

‘gether with the response data to the transfer destination
entered by manipulation of the television remote con-

troller by the viewer.

The transmission timing of the control data in the
fifth embodiment (script and screen control information)
is also same as in the first embodiment, and detailed

description is omitted (see FIGS. 6A and 68).
FIGS. 33 to 38 show screen transition examples in

the fifth embodiment, illustrating an example of shop-
ping by broadcast related online type.

An example of operation of the fifth embodiment is
described below

From the transmission antenna 2 of the broadcast-
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ing station 1, in the transmission format as shown in

FIGS. 6A and 6B, the script and the television wave for

teletext (coded transmission type teletext) incorporating
transfer destination information (for example. telephone
number) in the script are transmitted in the VBI (step
851 in FIG. 31).

Herein, in the vertical blanking interval (VBI) includ-

ed in the video signal of main broadcast, the script (in-
cluding the script main body (program) describing the
processing procedure, header, form, and resource) for
presenting plural types of additional information corre-

sponding to plural types of information exchange.-.serv- .V .
ice, and the telephone number of transfer destination of
the additional information program incorporated in the
script are transmitted.

In this example, the shopping information is trans-
mitted together with the transaction partner telephone
number.

The interactive television receiver (TV) 3 receives
the television wave (broadcast wave) carrying the

broadcast related online program, and stores (buffers)
the reception script included in the broadcast wave. That

is, the multimedia teletext receiver 33 provided in the
interactive television receiver (TV) 3 discriminates and
takes in the VBI data from the received broadcast wave,

and separates into the data of ordinary teletext program
and data of interactive teletext program (herein, the data
of plural types of additional information relating to main

broadcast), and generates display data of ordinary tele-
text program and display data of plural types of addition-
al information relating to the main broadcast. and stores
(buffers) them in the RAM 305 (step S52 in FIG. 31).

Herein, when the viewer manipulates the mode se-
lection key (i key) of the television remote controller 308

and makes the interactive mode valid, the "i" mark ap-
pears in the upper left corner of the display unit (CRT)
32 as shown in FIG. 33, telling that the interactive mode
is valid (step 853 in FIG. 31 ).

Furthermore. along with the manipulation of the
mode selection key (i key). by the execution of the script

process by the interactive teletext decoder realized by
execution of the process of script process module [SCR]
in the ROM 302 by the CPU 301, for example, a selec-
tion menu screen (shopping selection screen) for infor-
mation exchange having plural selectors by broadcast
related online to the on—screen program is displayed as
shown in FIG. 34 (step 854 in FIG. 31).

On this selection menu screen (shopping selection
screen) for information exchange, as the viewer manip-
ulates the direction command key (herein left key or right
key) of thetelevision remote controller 308, the selected

and designated selector is emphasized in display (for
example, displayed by flickering), and the specified se-
lector is clarified. At this time, when the decision (firm)

key is manipulated while the selector for shopping is em-
phasized (by flickering), the screen for introduction and
selection of shopping information is displayed as shown
in FIG. 35 (steps S55, 856 in FIG. 31).
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Furthermore, on this screen for introduction and se-

lection of shopping information shown in FIG. 35, when

a certain merchandise is selected and specified, a
screen as shown in FIG. 36 appears to display the detail
of transaction and detail of merchandise, and when “re-

vise” is selected on this screen, it returns to the screen
of FIG. 35.

On the screen for confirmation of detail of transac-

tion and detail of merchandise shown in FIG. 36, when
"confirm" (order) is selected, the transaction information

is automatically transmitted to the server 4 through the
modem 34 and telepbrme line (steps.S57 in FIG. 31).
As a result, the server 4 confirms that the viewer has

ordered the desired merchandise through the interac-

five TV receiver 3, and the corresponding processing is
executed. At this time, the screen showing the transac-
tion process is displayed as shown in FIG. 37.

The process of transmitting to the sewer 4 is trans-

mitted by automatic dialing using the telephone number
contained in the script, and at this time there are means

for transmitting the response information automatically
by using a common telephone number and means for

transmitting automatically by varying the telephone
number for every content of response (selector). In the

means for transmitting automatically by varying the tel-
ephone number for every content of response (selec-
tor). an individual telephone number is assigned for eve-
ry response-of each selector and preliminarily contained
in the script, and when the CPU 301 of the interactive
TV receiver 3 transmits to the server 4, the CPU 301

originates a call to the server 4 by using the individual
telephone number for the response content (selector).

The server 4 receives the response information

from multiple interactive TV receivers 3 in the telephone
line by the common telephone number or in the tele-

phone line by the individual telephone number in every
response content (selector).

Further, the server 4 recognizes the request of the
viewer received from the interactive TV receiver 3, and
presents (transmits) the information for information ex-

change service according to the request to the interac-
tive TV receiver 3 (step S58 in FIG. 31).

To be more specific, when the server 4‘ receives
transaction information from the interactive TV receiver

3, the local database (L-DB) 42A is retrieved according
To the machine ID or individual ID contained in the infor-

mation, and confirmation process and registration proc-
ess according to the transaction content are executed,
and when the transaction is established, the information
noticing this is sent back to the interactive TV receiver
3 that has made the transaction.

The interactive TV receiver 3, when receiving the
transaction establishment information from the server 4

through the modem 34, displays the screen as shown
in FIG. 38 according to the information content.

The viewer utilizes the information exchange serv-
ice presented from the server 4 through the medium of

the interactive TV receiver 3 (steps S59, 860 in FIG. 31).
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To terminate the use of this information exchange
service, the viewer being presented with the information
manipulates, for example, the "menu button” which in-
structs end of communication of the television remote

controller‘308, and the information exchange service is
terminated, and the selection menu screen for informa-

tion exchange having plural selectors appears again.
This embodiment relates to an example of single

shopping information, but the shopping, for example,
ranges widely including jewelry, food, clothes, real es-

tate, and others, and in the interactive system offering
. transaction se4.w'ces.in plural types.it is also possible.-t_o,.;.,,,

transmit automatically by using different telephone num-
bers by the trade and trader. in this case, plural tele-
phone numbers set individually by trade and trader are
incorporated in the transmission script, and when the
transaction is confirmed at the interactive TV receiver

side 3, the telephone number corresponding to thetrade
and trader corresponding to the transaction is sent out

to the modem 34, sothat transaction service using plural
telephone lines can be realized.

By the interactive information exchange function by
using the general household television receiver as the

medium and utilizing the public telephone line, in the

system configuration easy to construct and distribute,
extremely saving the user's cost, the viewer can receive

desired information exchange service (for example, ed-
ucational program, catalog request, merchandise pur-
chase, mailing, ticket reservation, and local program
presentation) by simple button operation of the televi-
sion remote controller 308.

Specifically, by providing the server 4 with the trans-

action processing function for executing the reception
process of the merchandise designated by the viewer,

and acquiring the address information of the viewer by
retrieval of the subscriber database (local database (L-
DB) 42A, master database (M-DB) 43A) according to
the identification information, varied transaction proce-
dures of catalog request, merchandise purchase, mail-

ing, ticket reservation and others can be done easily by
simple manipulation of the television remote controller.

Or, by providing the server 4 with the transaction

processing function for executing tfie reception process
of the merchandise designated by the viewer, and ac-

quiring the address (address, name, postal code, etc.)
information of the demanding viewer by retrieval of the
subscriber database according to the identification in-

formation, varied transaction procedures of catalog re-
quest, merchandise purchase, mailing, ticket reserva-

tion and others can be done easily by simple manipula-
tion of the television remote controller.

Also by providing the server 4 with the mail ex-
change and storing mechanism, mails can be ex-
changed between interactive TV receivers 3.

Moreover, by utilizing the mail exchangefunction by
the interactive TV receiver 3, not requiring dial operation
or sound (voice) response at all, helper system or emer-
gency report system for general household can be eas-
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ily constructed.
Thus, the fifth embodiment constructs an interactive

television system of broadcast related online type of

high utility and excellent controllability for general
household in an economically advantageous system
configuration, by effectively utilizing the broadness in

coverage and rapidity in reporting which are basic fea-
tures of television broadcast, coding transmission sys-

tem in vertical blanking interval (VBI) of television broad-
cast, and public telephone line, spread widely asthe ex-
isting infrastructure.

Especially,.if the. information.,to be supp|ied.to the _.
viewer, that is, the interactive TV receiver 3 is an enor-

mous quantity, the system can be built up so as to supply

the information as the basis for judgment by the viewer
from the broadcasting station 1 same as in the preced-

ing embodiment and supply the divided information by
the sewer 4. As a result, shonage of screen display data
or delay of response due to increase of quantity of in-
formation can be prevented. When supplying divided in-
formation, the identification information used in the

fourth embodiment may be utilized, so that adequate in-
formation can be presented efficiently.

A sixth embodiment of the invention is described
below.

FIG. 39 is a diagram showing a system configura-

tion for explaining the outline of the sixth embodiment.
The sixth embodiment is an interactive television

system of so—called broadcast non-related online type
enabling to exchange information not relating to the
main broadcast. by using the interactive TV receiver.

From the transmission antenna 2 of the broadcast-

ing station f, script (and screen control information) for
presenting a subsidiary image information of broadcast
non-related online is transmitted in the vertical blanking
interval (VBI) of the main broadcasting program (on-
screen program). in FIG. 39, same reference numerals
are given to same constituent elements as in FIG. 1 , and
detailed description of the constituent elements is omit-
ted. The definition of the script is same as in the first
embodiment.

In the invention, completely unrelated to the broad-
cast, by effectively utilizing the existing infrastructure,
bidirectional information exchange is enabled, and the
function of the interactive TV receiver 3 is extended.

That is, in the invention, by a third information trans-

mitting function, completely independent of the main
broadcast and existing teletext generated, displayed

and outputted by the reception script, it is intended to
extend the function of the interactive TV receiver 3, and

the system is built up by connecting multiple interactive
TV receivers 3 through public telephone lines. By such

configuration of connecting multiple interactive TV re-
ceivers 3 to the server 4 through telephone lines, bidi-
rectional information exchange function of receivers is
further advanced, and according to the viewer's instruc-

tion, online information exchange not relating to the

broadcast (for example, educational program, catalog
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request guide, merchandise purchase guide, mailing
guide, ticket reservation guide, local program and other
information exchange, and various information semic-

es) can be presented, and each information exchange
can be done easily and selectively only by manipulation
of the television remote controller.

That is, in this invention, it is intended to connect

the interactive TV receiver 3 to the server 4 through a
telephone line automatically, so that various information

relating to the main broadcast or independent of the
main broadcast can be exchanged by connecting the

line automatically to the server-4 by simple manipulation; - ~.-:: - ..
of the television remote controller.

By constructing the information exchange mecha-
nism by using the household television receiver as the

medium, for example, various information exchange
procedures about catalog request, merchandise pur-

chase, mailing, ticket reservation, and educational sys-

tem with scoring function can be done easily by simple
manipulation of the television remote controller.

For example, by providing the server 4with the sub-

scriber database, the transaction processing function
can be realized, relating to the main broadcast, or inde-

pendently of the main broadcast, or not relating to the
main broadcast at all, by executing the reception proc-
ess of the merchandise designated by the viewer, and
acquiring the address information of the viewer by re-

trieval of the subscriber database according to the iden-
tification information, so that varied transaction proce-
dures of catalog request, merchandise purchase, mail-

ing, ticket reservation and others can be done easily by
simple manipulation of the television remote controller.

Or, by providing the server 4 with the subscriber da-

tabase, disclosure function of information guide pre-
sented to the subscriber (disclosure of presented infor-

mation guide menu), and information presenting func-
tion, it realizes, completely indifferent to broadcast, the
transaction process function for executing the reception
process of the merchandise specified by the viewer and
acquiring the address information of the viewer by re-
trieval of the subscriber database according to the iden-

tification information, so that varied transaction proce-
dures for catalog request, merchandise purchase, mail-
ing, and ticket reservation can be done by simple ma-
nipulation of the television remote controller.

Also by providing the server 4 with the mail ex-
change and storing mechanism, mails can be ex-
changed between interactive TV receivers 3, completely
indifferent to broadcast.

Moreover, by utilizing the mail exchange function by
the interactive TV receiver 3 and server 4, not requiring
dial operation or sound response at all (that is, not nec-

essary to turn dial or talk), helper system or emergency
report system for general household can be easily con-
structed.

FIG. 40 is a diagram showing an example of
processing procedure in the interactive television sys-
tem of the above broadcast non-related online type.
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In FIG. 40, step 371 shows transmission process

of requesting online information presentation not relat-

ing to the broadcast, by button operation of the television
remote controller 308 by the viewer.

Step 872 shows the process of receiving the online
information presentation request by button operation of
the television remote controller 308 from the viewer, and

transmitting the request to the server 4.
Step 873 shows the process of transmitting pre-

sented information guide menu from the server 4 to dis-
close the presented information guide to the viewer. Al-

ternatively. a basic~...home menu may;-be. stored in.the- ». .
ROM of the receiver 3 preliminarily, and it may be dis-

played in the CRT 32. in this case, the menu screen can
be displayed promptly and adequately.

Step S74 shows the process of button operation of
the television remote controller 308 by the viewer for se-

lecting the information exchange service to receive in-
formation presentation from the presented information

guide menu (for example, educational program presen-
tation, catalog request guide, merchandise purchase

guide, mailing guide, ticket reservation guide, local pro-
gram presentation, mail exchange, home helper book-
ing, use of registered main box (emergency report, etc.),
hospital and other facility booking, and other information
exchange service) by, for example, designation opera-
tion of a selector.

Step 875 shows the process of line connection of
the request of information exchange service according
to the selection data from the viewer to the server 4.

Herein, by automatically dialing to the server 4 accord-

ing to the telephone number information of the line con-
nection destination stored in the communication control

block [CCB] in the RAM mentioned later, the request of
information exchange service according to the selection
data from the viewer is transmitted.

Step 876 shows the process of presenting (trans-

mitting) the data of information exchange service ac-
cording to the request from the viewer to the demanding
interactive TV receiver 3.

By this interactive information exchange function
using the television as the medium. the viewer can re-

ceive, by simple button operation of the t'ele‘vision re-
mote controller 308, desired information exchange serv-

ice (for example, educational program presentation, cat-

‘alog request guide, merchandise purchase guide, mail-
ing guide, ticket reservation guide, local program pres-
entation, mail exchange, home helper booking, use of

registered main box (emergency report, etc.), hospital
and other facility booking, and other information ex-
change service).

Specifically, by providing the server 4 with, for ex-
ample, a transaction processing function of executing
the reception process of commodity designated by the
viewer, and acquiring the address information of the or-

dering viewer by retrieval of subscriber database (local
database (L—DB) 42A and master database (M-DB)
43A) according to the identification information, varied
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transaction procedures such as catalog request, mer-

chandise purpose, mailing, and ticket reservation can
be executed easily by simple manipulation of the televi-
sion remote controller.

Also by providing the server 4 with the mail ex-

change and storing mechanism, mails can be ex-
changed between interactive TV receivers 3.

Moreover, by utilizing the mail exchange function by
the interactive TV receiver 3 and server 4, not requiring

dial operation or sound (voice) response at all, helper
system or emergency report system for general house-
hold can be.easily constructed. .. -

The constitution of the parts in the interactive tele-

vision system having online bidirectional function not re-
lating to the broadcast is same as in the fifth embodi-
ment, that is, the first embodiment, and detailed descrip-
tion is omitted (see FIG. 3).

The internal structure of the multimedia teletext re-

ceiver 33 and transmission timing of the control data in
the sixth embodiment (script and screen control infor-

mation) are also same as in the fifth embodiment, that
is, the first embodiment, and detailed description is omit-

ted (see FIGS. 4, 5, 6A and GB).
An example of operation of the sixth embodiment is

described below. The bidirectional information ex-

change service using the broadcast wave is explained
in the fifth embodiment, and detailed description is omit-
ted.

The information exchange service not relating to
broadcast wave is described below.

First, the viewer operates button of the television
remote controller 308 to request online information pres-

entation not relating to broadcast (step S71 in FIG. 40).
The interactive TV receiver 3,when receiving the re-

quest of online information presentation by button oper-
ation of the television remote controller 308 from the

viewer, transmits the request to the sever 4, by automat-

ically dialing to the server 4 according to the telephone
number information of the line connection destination

stored in the communication control block [CCB] in the

RAM 305 (step $72 in FIG. 40).
The server 4, when receiving the request of online

information presentation by manipulation ofthe televi-
sion remote controller 308 by the viewer, retrieves the

local database (L-DB) 42A (or master database (M-DB)

43A) according to identification information to" disclose
the presented information guide to the viewer, and ac-
quires the telephone number of the demanding viewer,
and transmits the presented information guide menu to

the demanding viewer (step 873 in FIG. 40).
At this time, if the private telephone number of the

viewer is included in the information received from the

interactive TV receiver 3, the process of acquisition of

demanding viewer telephone number from the database

is skipped, and the line is connected automatically by
using the received telephone number.

The interactive TV receiver 3 displays the present-

ed information guide menu on the display screen of the
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display unit (CRT) 32 according to the data received
from the server 4.

On the presented information guide menu screen,
the viewer operates the button of the television remote
controller 308, and selects the desired information ex-

change service from the presented information guide
menu (for example, educational program presentation,
catalog request guide, merchandise purchase guide,
mailing guide, ticket reservation guide, local program
presentation, mail exchange, home helper booking, use
of registered main box (emergency report, etc), hospital
and other facility booking, and other information ex-

change service) by, for example, designation operation
of a selector (step 874 in FIG. 40).

At this time, on the presented information guide
menu screen, as the viewer manipulates the direction

command key of the television remote controller 308,
the selected and designated selector is emphasized in
display (for example, displayed by flickering), and the
specified selector is clarified.

Furthermore, on this screen, when the “decision”

key is manipulated, the selection content (request of in-
formation exchange service) of the viewer is transmitted

to the server 4 (step S75 in FIG. 40).

The server 4, when receiving the request of infor-
mation exchange service from the viewer, calls the in-

formation exchange service information according to
the request from the local database (L-DB) 42A or mas-
ter database (M-DB) 43A, and saves in the transfer data
store buffer not shown, and transmits the information ex-

change service data according to the request to the de-

manding interactive TV receiver 3, thereby starting pres-
entation of information exchange service (step 876 in
FIG. 40).

At this time, depending on the content of the infor-

mation exchange service (for example, presentation of
pay TV program), the fee processing is started. That is,
when presentation of information exchange service is
started, in the subscriber database in the local database

(L-DB) 42A or master database (M-DB) 43A, the feed
control region of the database is updated and controlled,
to the subscriber presented with the information ex-

change service, by transfer information quantity, simple
time calculation, or package unit calculation.

in this way, the viewer of the interactive TV receiver

"'3 can receive information exchange service presented
from the server 4 according to the request, through the
medium of the TV receiver.

To terminate the use of this information exchange
service, the viewer being presented with the information
manipulates, for example, the ‘menu button‘ which in-
structs end ol communication of the television remote

controller 308, and the information exchange service is
terminated, and the selection menu screen for informa-

tion exchange having plural selectors appears again.
By the interactive information exchange function by

using the general household television receiver as the

medium and utilizing the public telephone line, in the
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system configuration easy to construct and distribute,
extremely saving the usefis cost, the viewer can receive

desired information exchange service (for example, ed-
ucational program, catalog request, merchandise pur-
chase, mailing, ticket reservation, and local program
presentation) by simple button operation of the televi-
sion remote controller 308.

Specifically, by providing the server 4 with the trans-

action processing function lor executing the reception
process of the merchandise designated by the viewer,

and acquiring the address information of the viewer by
retrieval of the subscriber database (local.database.-(L.;«-.-l- =
DB) 42A, master database (M-DB) 43A) according to
the identification information, varied transaction proce-
dures of catalog request, merchandise purchase, mail-

ing, ticket reservation and others can be done easily by
simple manipulation of the television remote controller.

Or, by providing the server 4 with the transaction

processing function for executing the reception process
of the merchandise designated by the viewer, and ac-

quiring the address (address, name, postal code, etc.)
information ofthe demanding viewer by retrieval of the
subscriber database according to the identification in-

formation, varied transaction procedures of catalog re-
quest, merchandise purchase, mailing, ticket reserva-

tion and others can be done easily by simple manipula-
tion of the television remote controller

Also by providing the server 4 with the mail ex-

change and storing mechanism, mails can be ex-
changed between interactive TV receivers 3.

Moreover, by utilizing the mail exchange function by
the interactive TV receiver 3. not requiring dial operation
or sound (voice) response at all, helper system or emer-
gency report system for general household can be eas-
ily constructed.

Thus, the sixth embodiment constructs an online in-

teractive television system, not relating tothe broadcast,
of high utility and excellent controllability for general
household in an economically advantageous system
configuration, by effectively utilizing the broadness in
coverage and rapidity in reporting which are basic fea-

tures of television broadcast, public telephone lines,
etc., spread widely as the existing infrastructure.

In the described first to sixth embodiments, the con-
trol data, the transfer destination information and the tel-
ephone number information are included in a vertical

blanking interval of the broadcasting wave. However.
the video signal (the broadcasting wave) may includes
the control data, the transfer destination information and

the telephone number information in another position
rather than the vertical blanking interval.

Claims

1. A television system characterized by comprising:

receiving means (31) for receiving a video sig-
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nal including control data;
means (303, 305) for identifying the control da-

ta from the video signal received by said receiv-

ing means and for storing the identified control
data;

means (307, 308) for inputting an instruction
from an operator;

a display (32);

first display means (301) for displaying an ad-
ditional information selection screen for select-

ing arbitrary additional information from plural
pieces of additional intormatiormon said display, .1
according to the stored control data, in re-

sponse to the instruction input by said input
means; and

second display means (301) for displaying a
screen corresponding to additional information
selected by the operator of the plural pieces of

additional information on said display, accord-
ing tothe stored control data, in response to the
instruction input by said input means.

A television system according to claim 1, character-

ized in that the video signal includes the control data
in a vertical blanking interval.

A television system according to claim 1, character-

ized in that the control data includes script for pro-

viding plural types of additional information relating
to a broadcasting program provided by the video
signal.

A television system according to claim 2, character-

ized in that the control data includes script for pro-

viding plural types of additional information relating
to a broadcasting program provided by the video
signal.

A television system according to claim 1, character-
ized in that said input means includes:

a remote controller (308) having at least one

operation button to be manipulated’ by the op-
erator, and means for outputting a signal corre-
sponding to manipulation of the operation but-
ton as the instruction, and

a remote control receiver (307) for receiving the
signal output by the remote controller.

A television system according to claim 3, character-
ized in that said television system comprises a read-

only memory (302) for storing a script interpreter ex-
ecuting an interactive procedure, and character font
information, and

said first and second display means execute

the stored control data by using the script interpreter
in order to access the character font information,

and displays a screen according to the accessed
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character font information on said display.

A television system according to claim 4, character-

ized in that said television system comprises a read-
only memory (302) for storing a script interpreter ex-
ecuting an interactive procedure, and character font
information, and

said first and second display means execute
the stored control data by usingthe script interpreter
in order to access the character font information,

and displays a screen according to the accessed

characterfont informatiomon said display. .

A television system according to claim 1 , character-
ized by further comprising:

a memory;

means (304) for storing information of the

screen displayed on said display into said
memory, in response to the instruction input by
said input means; and

means (301) for redisplaying the screen dis-

played on said display according to the infor-
mation stored in said memory, in response to
the instruction input by said input means.

9. A television system according to claim 1, character-
ized by further comprising:

determining means (301) for determining
whether right or wrong with respect to the in-

struction input by said input means according
to the stored control data; and

means (301)for displayinga result of determin-

ing by said determining means on said display.

10. A television system according to claim 9, character-
ized in that the control data includes video control

data showing predetermined timing of broadcasting
program provided by the video signal, and

said determining means displays the result of
determining by said determining means on said dis-
play according to the video control data.

11. A television system characterized by comprising:

a receiver (3); and

a line processing device (4),
said receiver comprising:

first receiving means (31) for receiving a
video signal including transfer destination
information and control data,

means (303, 305) for identifying the control
data and the transler destination informa-

tion from the video signal received by said
first receiving means and for storing the
identified control data,
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means (307, 308) for inputting an instruc-
tion from an operator,

a display (32),
a memory (302) for storing identification in-
formation,

display means (301) for displaying an ad-
ditional information selection screen for se-

lecting arbitrary additional information from
plural pieces of additional information ac-

cording to the stored control data, in re-
sponse to the instruction input by said input
means, andmv.

output means (34, 301) for outputting
transfer data corresponding to additional
information selected by the operator of said
plural pieces of additional information, to-

gether with the identification information
stored in said memory, according to the
transfer destination information, in re-

sponse to the instruction input by said input
means, and

the line processing device comprising:

second receiving means (41) for receiving
the transfer data and the identification in-

formation output from said output means,
and

processing means (43) for executing
processing which corresponds to the addi-
tional information selected by the operator,

according to the transfer data and identifi-
cation information received by said second

receiving means.

. A television system according to claim 11, charac-

terized in that the video signal includes the transfer
destination information and the control data in a ver-

tical blanking interval.

A television system according to claim 11. charac-
terized in that the control data includes script for

providing the plural pieces of additional information
independent of broadcasting program provided by
the video signal.

A television system according to claim 12, charac-
terized in that the control data includes script for

providing the plural pieces of additional information
independent of broadcasting program provided by
the video signal.

A television system according to claim 11, charac-
terized in that the transfer destination information

includes a plurality of line numbers assigned to the

plural pieces of additional information respectively.

A television system according to claim 12, charac-
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terized in that the transfer destination information

includes a plurality of line numbers assigned to the

plural pieces of additional information respectively.

. A television system according to claim 11. charac-
terized in that said input means possesses:

a remote controller (308) having at least one
operation button to be manipulated by the op-
erator, and means for outputting a signal corre-
sponding to manipulation of this operation but-
tonias.the. instruction, and

a remote control receiver (307) for receiving the
signal output by the remote controller.

A television system characterized by comprising:

a plurality of receivers (3); and
a line processing device (4) connected to said
plurality of receivers,

each one of said plurality of receivers compris-
ing:

first receiving means (31) for receiving a
video signal including transfer destination
information and control data,

means (303, 305) for identifying the control
data and the transfer destination informa-

tion from the video signal received by said
first receiving means and for storing the
control data and the transfer destination in-

formation,

means (307, 308) for inputting an instruc-
tion from an operator,

a display (32),
a memory (302) for storing identification in-
formation,

display means (301) for displaying an ad-
ditional information selection screen for se-

lecting arbitrary additional information from
plural pieces of additional information ac-
cording to the stored control data, in re-
sponse tothe instruction input by said input
means, and

output means (301) for outputting transfer
data corresponding to the additional infor-
mation selected by the operator, together
with the identification information stored in

said memory to said line processing de-
vice, according to the transfer destination
information, in response to the instruction
input by said input means, and

said line processing device comprising:

second receiving means for receiving the
transfer data and the identification informa-

tion outputted from said output means, and
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processing means for executing predeter-
mined processing in every one of the plural

pieces of additional information, according
tothe transfer data and the identification in-

formation received by said second receiv-
ing means.

A television system according to claim 18, charac-

terized in that the video signal includes the transfer
destination information and the control data in a ver-

tical blanking interval.

A television system according to claim 18, charac-
terized in that the control data includes script for
providing the plural pieces of additional information
relating to broadcasting program provided by the
video signal.

A television system according to claim 19, charac-
terized in that the control data includes script for
providing the plural pieces of additional information

relating to broadcasting program provided by the
video signal.

A television system according to claim 18, charac-
terized in that the transfer destination information

includes a plurality of line numbers assigned to the

plural pieces of additional information respectively.

A television system according to claim 19, charac-
terized in -.that the transfer destination information

includes a plurality of line numbers assigned to the
plural pieces of additional information respectively.

A television system according to claim 18, charac-
terized in that said input means possesses:

a remote controller (308) having at least one
operation button to be manipulated by the op-
erator, and means for outputting a signal corre-

sponding to manipulation of the operation but-
ton as the instruction, and

a remote control receiver (307) for receiving the
signal output by the remote controller

A television system according to claim 18, charac-
terized in that the predetermined processing by said
processing means is counting of the received trans-

fer data in every one of said plural pieces of addi-
tional information.

A television system characterized by comprising:

a receiver (3); and
a line control device (4),

said receiver comprising:

first receiving means (31) for receiving a
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video signal including transfer destination
information and control data,

means (303, 305) for identifying the control
data and the transfer destination informa-

tion from the video signal received by said
first receiving means and for storing the
control data and the transfer destination in-

formation,

means (307, 308) for inputting an instruc-
tion from an operator,
a display (32),

.=..memraL;y.(302)forstoring identificationina». .. - .v .
formation, -

display means (301) for displaying an ad-
ditional information selection screen for se-

lecting arbitrary additional information from
plural pieces of additional information ac-

cording to the stored control data, in re-

sponse tothe instruction input by said input
means, and

first output means (301) for outputting
transfer data corresponding to additional
information selected by the operator of the
plural pieces of additional information, to-
gether with the identification information
stored in said memory, according to the
transfer destination information, in re-

sponse tothe instruction input by said input
means, and

said line control device comprising:
second receiving means (41) for receiv-

ing the transfer data and the identification infor-
mation output from said first output means,

a database (43A) dealing with at least one of
said receiver and the operator, and

second output means (41 , 42, 43) for outputting

response data corresponding to the additional
information selected by the operator of the plu-

ral pieces of additional information, according
to the transfer data and the identification infor-

mation received by said second receiving
means, and said"d’atab'ase.

A television system according to claim 26, charac-
terized in that the video signal includes the transfer
destination information and the control data in a ver-

tical blanking interval.

A television system according to claim 26, charac-
terized in that said first receiving means of said re-
ceiver receives the response data, and displays the

response data in said display.

A television system according to claim 27, charac-
terized in that said first receiving means of said re-
ceiver receives the response data, and displays the
response data in said display
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A television system according to claim 26, charac-
terized in that the control data includes script for

providing the plural pieces of additional information
relating to broadcasting program provided by the
video signal.

A television system according to claim 27, charac-
terized in that the control data includes script for
providing the plural pieces of additional information
relating to broadcasting program provided by the
video signal

A television system according to claim 26, charac-
terized in that the transfer destination information

includes a plurality of line numbers assigned to the
plural types of additional information respectively.

A television system according to claim 27, charac-
terized in that the transfer destination information

includes a plurality of line numbers assigned to the

plural types of additional information respectively.

A television system according to claim 26, charac-
terized in that said input means includes

a remote controller (308) having at least one

operation button to be manipulated by the op-
erator, and means for outputting a signal corre-
sponding to manipulation of the operation but-
ton as the instruction, and

a remote control receiver (307) for receiving the
signal output by the remote controller.

A television system characterized by comprising:

a receiver (3); and

a server (4),

said receiver comprising:

first receiving means (31) for receiving a
video signal including telephone number
information and control data.

means (303, 305) for identifying the control
data and the telephone number informa-

tion from the video signal received in said
first receiving means and storing the con-
trol data and the telephone number infor-
mation,

means (307, 308) for inputting an instruc-
tion from an operator,
a display (32).
a memory (302) for storing identification in-
formation,

first display means (301) for displaying an
additional information selection screen for

selecting arbitrary additional information
from plural pieces of additional information
according to the stored control data, in re-
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sponse tothe instruction input by said input
means,

output means (301) for outputting transfer
data corresponding to additional informa-

tion selected by the operator of the plural
pieces of additional information, together
with the identification information stored in

said memory onto a telephone line, accord-
ing to the telephone number information, in

response to the instruction input by said in-
put means, and

second disp|ay.means. (30.1) for. receiving“,
the response data output on the telephone
line, and displaying the information corre-
sponding to the received response data on
said display; and

said server comprising:

second receiving means (41) for receiving
the transfer data and the identification in-

formation output from said output means
through the telephone line,

a database (42A, 43A) dealing with at least

one of said receiver and the operator, and
means (43) for retrieving said database ac-
cording to the identification information re-

ceived by said second receiving means,
and outputting response data correspond-

ing to the transfer data onto the telephone
line.

A television system according to claim 35. charac-

terized in that the video signal includes the tele-
phone number information and the control data in a

vertical blanking interval.

A television system according to claim 35, charac-
terized in that the control data includes script for
providing the plural pieces of additional information

independent of broadcasting program provided by
the video signal.

A television system according to claim 35, charac-

terized in that the control data includes script for
providing plural pieces of additional information re-

Iating to broadcasting program provided by the vid-
eo signal.

A television system according to claim 36, charac-
terized in that the control data includes script for

providing plural pieces of additional information re-

lating to broadcasting program provided by the vid-
eo signal.

. A television system according to claim 35, charac-
terized in that the identification information includes

a telephone number assigned to said receiver.



NTFX-1002 / Page 550 of 1867

47

41. A television system according to claim 36, charac-
terized in that the identification information includes

a telephone number assigned to said receiver.

42. A television system according to claim 35. charac-
terized in that said input means includes

a remote controller (308) having at least one

operation button to be manipulated by the op-
erator, and means for outputting a signal corre-
sponding to manipulation of the operation but-
trmuas the instruction, and, .-»~

a remote control receiver (307) for receiving the
signal output by the remote controller.

43. A television system characterized by comprising:

a receiver (3); and
a server (4),

said receiver comprising:

input means (307, 308) for inputting an in-
struction from an operator,
a display (32),

a first memory (302) for storing identifica-
tion information,

a second memory (305) for storing tele-
phone number information of a said server,

output means (34, 301) for outputting
transfer data corresponding to the instruc-

tion input by said input means, together
with the identification information stored in

said first memory, onto a telephone line,
according to the telephone number infor-

mation, in response to the instruction input
by the input means, and

display means (301) for receiving re-
sponse data output onto the telephone line,

and displaying information corresponding
to the received response data on said dis-
play, and

said server comprising:

receiving means (41) for receiving the
transfer data and the identification informa-

tion output lrom said output means through
the telephone line,

a database (42A, 43A) dealing with at least
one of said receiver and the operator, and
means (43) for retrieving said database ac-
cording to the identification information re-

ceived in said second receiving means,
and outputting response data correspond-
ing to the transfer data onto the telephone
line.

44. A television system according to claim 43, charac-
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terized in that said receiver includes a third memory
for storing control data, and

said display means displays the information
according to the control data.

A television system according to claim 43, charac-

terized in that the control data includes script for the

plural pieces of additional information independent
of broadcasting program provided by said server.

A television system according to claim 43, charac-
terized in that the.identification~.signal includes a tel;
ephone number assigned to said receiver.

A television system according to claim 43, charac-
terized in that said input means includes

a remote controller (308) having at least one

operation button to be manipulated by the op-
erator, and means tor outputting a signal corre-
sponding to manipulation of the operation but-
ton as the instruction, and

a remote control receiver (307) for receiving the
signal output by the remote controller.
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SPECIFICATION

Signal conversion method and video tape recorder
employing the same method

The present invention relates to a signal conversion
method for preventing teletext signals from being
deteriorated when they are recorded and repro-
duced in video tape recorders for domestic use, and
a video tape recorder employing such a signal
conversion method; ‘ "

Video tape recorders (hereinafter referred to as a
"VTR") for domestic use have poorer signal—to-noise
ratios and frequency characteristics during record-
ing and reproducing processes than those of VTRS
used in broadcasting stations. For example, a
domestic VTR has a frequency band curve as shown
in Figure 1 of the accompanying drawings which is
substantially flat up to as high as 1 MHz, but the gain
drops above 1 MHz and drops more than 20 dB at
3MHz whereas the VTR for broadcasting use has a
frequency band curve which is still substantially flat.

For teletext broadcasting in Japan, 5.73 MHZ (=-
364 fH, fH : horizontal synchronising frequency) has
been assigned as a transmission clock frequency,
and the maximum transmission frequency required
for character signals is 2.86 MHz. When such signals
are recorded and reproduced in a domestic VTR,
reproduced output signals or teletext signals have a
considerably low level and are largely distorted with
a poor signal-to—noise ratio. Therefore, it is substan-
tially impossible for such domestic VTRs to record
and reproduce teletext signals due to attenuated
signal levels at such a frequency.

It is an object of the present invention to prevent
signals such as teletext signals from being deterio-
rated when they are recorded and reproduced in
VTRS. ,

According to a signal conversion method of the
present invention, a teletext signal is extracted from
a composite image signal of a base band on
reception of broadcast signal, and is converted into a
teletext signal having a lower transmission rate than
a normal transmission rate. The teletext signal is
then divided into signals which are added to some
horizontal lines in a vertical blanking interval of the
video signal. When the signals are added, a clock
signal which corresponds to the teletext signal of the
slower rate is added to the signal in each horizontal
line. When the teletext signal is to be reproduced,
the signal is converted back into the teletext signal at
the normal rate to emply signals added to a repro-
duced video signal as a video signal output.

A video tape recorder according to the present
invention comprises a gate circuit for extracting a
teletext signal from a vertical blanking interval a
composite video signal obtained by demodulating a
received broadcast signal, a random-access mem-
ory, and a control signal generator for generating a
control signal for controlling reading and writing
operations of the random-access memory. The con-
trol signal is generated from a clock signal contained
in the teletext signal and a synchronising signal of
the video signal. In a recording mode, the control
signal is written into the memory at a normal
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transmission rate and read out of the memory at a
rate lower than the normal transmission rate, and an

obtairied teletext signal is recorded on a recording
medium while being added in the vertical blanking
interval of the original video signal. ln a playback
mode, the teletext signal of the lower rate added in
the vertical blacking interval of the video signal
reproduced from the recording medium is extracted
by the gate circuit, and a control signal is generated
by the control signal generator based on a synchro-
nising signal in the repro"duc'éd'sig‘nal' and a clock" ‘
signal in the teletext signal ofthe lower rate. The
reproduced teletext signal is written into the mem-
ory circuit and read out thereof at the normal
transmission rate. The teletext signal thus obtained
is delivered as an output while being added in the
vertical blanking interval of the reproduced video
signal.

The above and other features and advantages of
the present invention will become more apparent
from the following description when taken in con-
junction with the accompanying drawings in which
preferred embodiments of the present invention are
shown by way of illustrative example.

Figure 7 is a diagram showing difference frequen-
cy characteristics of video signals recorded and '
reproduced by a VTR for domestic use and a
sophisticated VTR for broadcasting or industrial use;

Figurez is a block diagram of a VTR capable of
recording and reproducing teletext signals accord-
ing to the present invention;

Figures 3, 4 and 5 are diagrams showing signal
waveforms illustrative of conversion of character

signals;
Figure 6 is a block diagram of an arrangement,

different from that shown in Figure 2, for generating
a clock signal; and

Figures 7 and 8 are diagrams showing the wave-
forms of converted character signals generated
when recording and reproducing a plurality of
teletext signals.

Description of the preferred embodiments
As shown in Figure 2, a carrier television signal

received by an antenna 1 is demodulated by a
demodulator 2 into a composite video signal shown
at a in Figure 3. The demodulated video signal is
supplied to a synchronising separator 4 and gate
circuits 7, 8 through a switch 3 for selecting record-
ing and playback modes, the switch 3 having a
recording contact R and a playback contact P. The
synchronising separator 4 serves to extract a syn-
chronising signal of a video signal shown at b in
Figure 3 from the supplied composite video signal.
The signals shown at a, b in Figure 3 are in the
vicinity of the vertical blanking interval of an odd-
numbered field, and a teletext signal is added
anywhere between 10th H and 21st H in the vertical
blanking interval (an evenmumbered field, between
273rd H and 284th H: H being one horizontal

synchronising signal interval). A teletext signal is
shown as being added to the 15th H.

The synchronising signal produced by the syn-
chronising separator 4 is applied to a vertical
synchronising separator 5, a gate signal generator
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20, and a control signal generator 26.

The vertical synchronising separator 5 serves to
extract a vertical synchronising signal from the
synchronising signal and produces an output as
shown at c in Figure 3. The output signal from the
vertical synchronising separator Sis applied to gate
signalgenerator 6, 20.

The gate signal generator 6 produces a gate signal
for producing the teletext signal from the composite
video signal. The gate signal generator 6 comprises
a movnastable multivibrator, for example‘:-fm'gener-* '
ating a gate signal as illustrated at din Figure 3 by
using the vertical synchronizing signal as a trigger
signal. The gate signal is supplied to the gate signal
7. The gate signal generator 6 also issues a gate
signal having a polarity opposite to that of the gate
signal d in Figure 3 to the gate circuit 8. Since the

gate circuit 7 is supplied with the composite video
signal containing the teletext signal from the demod-
ulatoi 2, the gate 7 picks up the teletext signal only
as shown at e in Figure 3 in response to the gate
signal applied from the gate signal generator 6. The

gate circuit 7 includes a clipping circuit for removing
the synchronizing signal when the teletext signal is
extracted from the video signal.

Since the gate circuit 8 is fed with the gate signal
of the opposite polarity, it produces the video signal
only with the teletext signal removed therefrom. The
teletext signal issued from the gate circuit 7 is stored
temporarily in a random-access memory (hereinaf-
ter referred to as a "RAM”) 27 which is supplied with
a control signal such as an addressing signal from a
control signal generator 26.

The controlsignal generator 26 will now be
described in detail. As shown at a, b in Figure 4, the
teletext signal is composed of a header part and an
information data part. The header part has a clock
run-in (CR) signal, a framing code (FC), a service

identification and interrupt control (SI/IN) signal, and
a data identification (DI) code. A clock serving as a
reference for reading data must be generated from
the clock run-in signal.

The control signal for the RAM 27 is generated on
the basis of the clocli run-in signal;

The clock run-in signal is extracted by a gate circuit
21 from the teletext signal issued from the gate

~circuit 7. A gate signal is issued from the gate signal
generator 20 to the gate circuit 21. Since the gate
signal generator 20 is supplied with the synchroniz-
ing signal from the synchronizing separator 4 and
the vertical synchronizing signal from the vertical
synchronizing separator 5, the gate signal generator
20 produces the gate signal as shown at b in Figure 5
based on the supplied signals. Figure 5a shows on
an enlarged scale a signal portion of the signal
illustrated in Figure 2a which contains the teletext

signal. The gate circuit 21 is thus responsive to the
gate signal for generating the clock run-in signal as
shown at c, din Figure 5. As shown at d in Figure 5,
the clock run-in signal is composed of eight pulses.
The clock signal has a frequency twice that ofthe

clock run-in signal. Therefore, the clock run-in signal
is equivalent to a data signal representative of

“1010101 010101010", and the clock signal for read-
ing such a data signal must be in the form as shown
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at e in Figure 5. Therefore, the clock run-in signal
shown at d in Figure 5 forms the basis for generating
the clock signal illustrated at e in Figure 5.

An arrangement for producing such clock signal
will be described. The clock run-in signal generated
from the gate circuit 21 is applied to divide-by-2
frequency divider 22 which generates a signal
having a period twice that of the signal shown at d in
Figure 5. The signal generated by the frequency
divider 22 is fed via a contact R of a switch 23 to a

-phasecomparator 24 supplied With a si”gnal”pr'oi‘ ‘ "
duced by reducing the frequency of an output from a
voltage-controlled oscillator 25 to 1/4. More specific-
ally, the output from the voltage-controlled oscillator

25 is delivered through two divide-by—2 frequency
dividers 28, 29 so that the frequency will be reduced
to 1/4. The frequency-divided output is brought into
phase with the clock run-in signal by a phase
adjuster 30. so that the clock signal will be generated
by the voltage-controlled oscillator 25, because,
provided the_clock signal has a frequency fc, the
frequency of the clock run-in signal is 1/2 fc, and the
signal from the divided-by-2 frequency divider 22
has a frequency 1/4 fc.

Though the signal entering the phase comparator
24 is composed of four pulses, the phase can be
maintained at constant for an interval of several Hs

by holding an error signal produced thereby. While
in the illustrated embodiment a PLL (Phase-Locked

Loop) circuit 33 is employed, a circuit arrangement
shown in Figure 6 may equally be utilized.

Input and output signals applied to and produced
from circuits enclosed by the dot-and-dash lines in

Figures 2 and 6 are remain the same. The signals
applied to and issued from the terminals denoted by
the identical letters are identical. The circuit arrange-
ment shown in Figure 6 will be described. The clock

run-in signal is applied through the terminal A to a
period measuring circuit 35, which is supplied from a
clock generator 34 with a clock signal having a
frequency several hundreds higher than that of the
clock run-in signal for keeping any error in period

measurement down to 1 % or below. The measuring”
accuracy may be increased by measuring all of the
16 pulses of the clock run-in signal. The count of
periods is then stored in a memory 36, and the
stored count is set in a counter 37. The counter 37

counts clock pulses from the clock generator 34,
issues a pulse each time the count reaches a set

value. Therefore, the counter 37 can produce a clock
signal in synchronism with the clock run-in signal. A
signal equal to the clock run-in signal can be
produced by dividing the frequency of the clock
signal from the counter 37 with a divide-by-2
frequency divider 38, and a clock signal for recording
(described later) can be generated by further divid-
ing the frequency of the signal from the divide-by-2
frequency divider 38 with another divide-by-2 fre-
quency divider 39.

The clock signal generated by the voltage-
controlled oscillator 25 (Figure 2) or the counter 37

(Figure 6) is applied to the control signal generator
26, which is supplied with the clock run-in signal
from the gate circuit 21, the synchronizing signal
from the synchronizing separator 4, and a selected
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DC voltage from a switch 59 for selecting recording
and playback modes. According to the illustrated
embodiment, a DC voltage + B is applied to the

control signal generator 26 from the switch 59 only
in the recording mode. This is just for the sake of
convenience, and the DC voltage + B may not be
applied in the recording mode. The control signal
generator 26 is also supplied with a signal obtained
by frequency-dividing the clock signal with the
divide-by-2 frequency divider 28. in response to the
supplied'signai§‘,' the-‘control signal generator 26
generates a control signal for storing the teletext
signal shown at e in Figure 3 into the RAM 27 by
utiizing the clock signal from the voltage-controlled

oscillator 25 and the clock run-in signal serving as a
head signal for the signal storing operation. The
teletext signal stored in the RAM 27 is read out of the
RAM 27 as a clock signal of low rate as shown at f in
Figure 3, which is then added and recorded in the

vertical blanking interval as illustrated at g in Figure
3. In the embodiment, the signal that has been on
one line is expended into signals on two lines which
are added as shown at g in Figure 3.‘The signal is
read out ofthe RAM 27 at a rate half the speed at
which the signal has been stored into the RAM 27.

As illustrated in Figures 4 at a and b, the teletext
signal is also composed of data of 37 bytes. There
are various methods available for expanding the
data on a time basis for two blocks. Figure 4 shows
one example of such expansion method. The clock
run-in (CR) signal and the framing code (FC) do not
constitute data, and the remaining signal part of 34
bytes is the necessary information data. By dividing
this information data into halves, each data half

contains 17' bytes. To the head of each 17-byte data,
there are added a clock run-in (CR) signal and a
framing code (FR) signal which are newly produced
and of 1.5 bytes as shown in Figure 4 at c, 0’. Thus, a
teletext signal is generated which has the same time
interval as that of the original teletext signal, with the
frequency being half that of the latter. Therefore, the
clock signal for reading the data out of the RAM 27 at
a half rate can be produced from the output from the
divide-by-2 frequency divider 28 and the synchroniz-
ing signal.

To the clock run-in signal and the framing code
signal as shown at c, din Figure 4 are added the
signal obtained by reducing the frequency of the
clock signal to 1/4 with the divide-by-2 frequency

divider 29. The framing code is of four bits though it
is composed of eight bits of 11100101 in the original
teletext signal. Since the framing code is a code
utilized within the VTR only, it may be the same as
the clock signal or the original framing code may be
divided into halves with a first line being 1 110 and a
second line 0101. The clock run-in signal and the
framing code signal are added to the frequency-
divided signal from the divide-by-2 frequency divid-
er 29 by a gate circuit 32, and then is mixed with a

signal from the RAM 27 by a mixer 31. A gate signal
for the gate circuit 32 is produced by the gate signal
generator 20 and is longer by the framing code
signal than the gate signal shown at bin Figure 5.

Figure 5 shows at f a successive clock signal (output
from the divide-by-2 frequency divider 29) which has
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been frequency-divided into 1/4, and Figure 5 shows
at 57 clock run-in signals and framing pulses em-

ployed in the VTR in the recording mode. Figure 5
shows a clock run-in signal and a framing pulse on
an enlarged scale. An output from the mixer 31 is
then delivered through a contact R of a stich 30 to a
mixer 9. Since the mixer 9 is supplied with the video
signal with-no teletext signal from the gate circuit 8,
the mixer 9 issues a signal shown at g in Figure 3
(the signal g shown on an enlarged scale in Figure 5
at IT.“Thé signal from the mixer Sis deliveiiedithrough
a contact R of a switch 10 to a modulator 11 in which

the signal is frequency-modulated. The frequency-
modulated signal is then amplified by a recording
amplifier 12, which issues an amplified signal
through a contact R of a switch 15 to a magnetic
head 16 for being recorded on a magnetic tape 17. In
reality, the VTR incorporates a rotary head for
recording the signal on the magnetic tape 17. Since
the present invention has no particular bearing on
the rotary head, the mechanical parts in the VTR will
not be described.

A playback mode for playing back the magnetic
tape 17 on which the video signal including the
teletext signal will now be described.

The video signal as reproduced by the magnetic
head 16 is delivered through the switch 15, amplified
by a playback amplifier 18, and applied to a demod-
ulator 19. The. demodulator 19 serves to demodulate

the frequency-modulated signal and issues a signal
which is the same as the recorded video signal (as
shown atg in Figure 3). The demodulated signal is
applied through the contact P of the switch 3 to the

synchronizing separator 4 and the gate circuits], 8,
which process the signal in the same manner as that
in the recording mode.

The signal contains a teletext signal having a low
bit rate, which cannot be played back as a normal
teletext signal on a television receiver having a
teletext-signal—reception capability.

In order for such a signal to be properly received
by the television receiver, the signal must be con-
verted into a teletext signal having a normal bit rate.
A method of such such signal conversion will be
described hereinbelow.

Unlike the recording mode, the control signal
generator 26 produces a writing control signal based
on the frequency-divided signal from the divide-by-2
frequency divider 28. The signal stored in the RAM
27 is read out ofthe RAM 27 at the same rate as that

of the original teletext signal as shown at /"in Figure
3. The teletext signal as read out of the RAM 27 is
delivered through a contact P of the switch 30 to the

mixer 9. Since the mixer 9 is fed with the video signal
with no teletext signal from the gate circuit 8, the
mixer 9 produces an output signal as shown at] in
Figure 3. The signal from the mixer 9 is then
delivered through the Contact P of the switch 10 and
an output amplifier 13 to an output terminal 14. A
television receiver with a teletext-signal-reception
capability is connected to the output terminal 14 for
displaying an image based on the reproduced
teletext signal.

The control signal generator 26 will be described
in greater detail. The signal for selecting the record-
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ing mode R and the playback mode P is applied to
the control signal generator 26 for effecting the
signal storage into the RAM 26, the signal storage for
the signal reading, and the directing of the signal
reading rate. More specifically, in the recording
mode, the signal is stored on single line at a normal

scharacter signal transmission rate, and thereafter
read out over two lines at a rate half the normal

‘character signal transmission speed. In the playback
mode, the reproduced character signal is stored over
two Iihes at a ‘rate h"alf‘t‘l‘ie normal character signal
transmission speed, and read out at the normal
character signal transmission speed.

The framing code may be of a format peculiar to
the VTR in the recording mode as described above.

=-ln the playback mode, however, the RAM 27 or other
processing circuit is attached to produce the fo re-
.going framing code, 11100101. Alternatively, 1 110
.and 0101 may be recorded respectively on two lines,
-and they may be added together to produce a
framing code.

While in the foregoing embodiment the clock
run-in signal and the framing code signal comprise
1.5 bytes as desired.

l-‘igure 7 shows teletext signals added in 1 6th H
and 17th H, and Figure 8 illustrates teletext signals

added in 20th H and 21th H. The signals a through]
—shown in Figures 7 and 8 correspond respectively to
those in Figure 3. When a plurality of teletext signals
are added, the mixer 9 produces a signal shown at/'

"in Figures 7 and 8 in the playback mode. These
teletext signals in the reproduced video signals are
‘positioned differently from those prior to being
recorded‘. This is because the RAM needs storage
and reading times. Such positional or phase differ-
ences however do not affect the decoding of teletext
signals in the television receiver.

It is not determined in which lines (H) teletext

signals will finally be incorporated. Two examples
will be described. The example shown in Figure 7

- indicates that teletext signals are incorporated in
16th H and 17th H. By reducing the transmission
.speed by half in the recordinggmode by the method
-as shown in Figure 3, teletext signals are incorpo-
rated in 18th, 19th, 20th, and 21st H, located at the
end of a vertical blanking interval provided for by the
standards. The character signals thus converted
produce a video signal as shown at g in Figure 7

.which will be recorded. The reproduced video
signals remain the same as that shown at g in Figure
7. If the reproduced character signals were con-
verted into those having the original bit rate in the
same manner as described above with reference to

Figure 3, the teletext signals would be positioned in
22nd and 23rd H in alignment with the video signal.
To avoid this, the character multiplexing signals are
brought into a next field. Figure 7 shows at/‘the
telextext signals in 277th and 278th H in an even-

numbered field. Though the signals are delayed
about 1 field from the original position, the delay will
not be detected when the signals are decoded and
displayed.

Figure 8 shows at a that character signals are
incorporated in 20th and 21st H. In this instance, no

signal of low rate cannot be brought subsequently to
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the 21 st H in the recording mode, and hence the

signals are delayed into a next field as shown at f, g
in Figure 8. Since these signals are reproduced in the
same position, the original teletext signals are added
in 283rd and 284th H in an even-numbered field. The

1-field delay caused at this time also poses no
problem. Naturally, the character signals which have
originally been in an even-numbered field are de-

layed into a next succeeding odd-numbered field.

The three examples including the example of
Figure 3' have been describedfsignals can be ' ‘ ' I "
recorded at a much lower rate in instances wherein
there are more programs and a lower rate is
required. Various combinations can therefore be
possible, but the principles remain the same as
described above, and such modifications are within
the scope of the present invention.

As described above, the signal frequency recorded
is half that of the original signal. Since the video
frequency currently proposed in the teletext broad-
cating system is 2.86 MHz, as described above, its

half frequency is 1.43 MHz, which can sufficiently be
recorded and reproduced on home VTRs without
suffering from signal deterioration. -

A signal conversion method of the present inven-
tion is capable of preventing teletext signals from
being deteriorated when they are to be recorded or
reproduced on a small-size VTR for home use. The

teletext signals can be recorded and reproduced.

with high fidelity by employing a simple memory
circuit. By adding a special clock in the VTR, stable

character signals can be transmitted in the VTR. Any
influence due to variations in the speed of the
magnetic tape and the rotation of a motor in the VTR
can also be eliminated. Thus, the present invention
has many industrial advantages.

CLAIMS

1 . A method of signalconversion comprising the
steps of converting a received normal teletext signal
A into a teletext signal B having a lower rate than a
normal transmission speed, adding said teletext
signal B in a vertical blanking interval ofa video
signal, and adding a clock signal corresponding to
said lower rate to each horizontal line in which said

signal B is added when the signal B is to be recorded
on a recording medium.

2. A method according to claim 1, wherein a
framing code corresponding to the lower rate is
added to each horizontal line.

3. A video tape recorder comprising means for
converting a teletext signal contained in a composite
video signal into a signal having a lower rate than a
normal transmission rate, means for adding the
converted signal in a vertical blanking interval of the
video signal and recording the signal on a recording
medium, means for converting the teletext signal of
the lower rate contained in the video signal as
reproduced from said recording medium into a
signal having the normal transmission rate, and
means for adding the last-mentioned converted
signal in a vertical blanking interval of the repro-
duced video signal to produce a video signal output.

4. A video tape recorder comprising a gate circuit

‘I:
n
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for extracting a teletext signal added in a vertical
blanking interval from a composite video signal of a

base band obtained by demodulating a received
broadcast radio wave, a random-access memory, and
a control signal generator for generating a control
signal for controlling reading and writing operation
of the random-access memory, the arrangement
being such that the control signal is generated by
said control signal generator from a clock signal
contained in the teletext signal and a synchronizing
signal of the video signal, that,‘ in 'a recording mode,
the control signal is written into said memoery at a
normal transmission rate and read out of the

memory at a rate lower than the normal transmis-

sion rate, and an obtained teletext signal is recorded _
on a recording medium while being added in the
vertical blanking interval of the original video signal,
and that, in a playback mode, the teletext signal of
the lower rate added in the vertical blacking interval
ofthe video signal reproduced from the recording
medium is extracted by said gate circuit, and a
control signal is generated by said control signal
generator based on a synchronizing signal in the

reproduced signal and a clock signal in the teletext
signal of the lower rate, and the reproduced teletext
signal is written into the memory and read out
thereof at the normal transmission rate, the teletext

signal thus obtained being delivered as an output
while being added in the vertical blanking interval of
the reproduced video signal. 
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(57) Abstract

To position advertising content in a telecommunication system, for example known throughout the world as the Internet, with a high
level of acceptance by system users, it is proposed to transmit within a television signal which can be reproduced by a television receiver
an address (HTTP) for a server program of the digital communication network. Optical signals are transmitted to the user on the screen of
the television receiver in any form (in the form of a marking or plain writing). The address (HTTP) is evaluated at the command of the
user to the effect that the content of the server program and other visual information which can be retrieved using the server program, in
particular advertising-related information, can be reproduced on the screen of the television receiver.

(57) Zusummenfassung

Um Werbeinhalte in einem Telekommunikationssystem, wie es beispielsweise unter der Bezeichnung lntemet weltweit verbreitet ist,
mit hoher Akzeptanz von Sciten der Systembenutzer zu plaziercn, wird vorgeschlagen, innerhalb cines Fernsehsignals. welches mittels cines
Femsehempfangers wiedergebbar ist, eine Adresse (HTTP) fur ein Serverprogramm des digitalen Telekommunikationsnetzes zu tlbertragen.
Diese Ubertragung wird dem Benutzer auf dem Bildschinn des Femsehempfangcrs in beliebiger Fonn (als Markierung oder in Klarschrift)
optisch signalisiert, Die Adresse (HTTP) wird auf Befehl des Benutzers dahingehend ausgewertet, dafl die lnhalte des Serverprogramms und
weitere. mittels des Serverprogrnmms abntfbare visuelle Infonnationen, insbesondere werbungsbezogene lnfonnationen, auf dem Bildschimt
des Fcmsehempfangers wiedergebbar sind.
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System zum wiedergeben von visuellen Informationen

IBJESCIHIRIEIIIBUNG

Die Erfindung bezieht sich auf ein System zum ‘Wiedergeben von visuellen

Informationen, die in einem digicalen Teflekommunikationsnetz, beisp1'1els—

weise dem "Internet" fibertragen werden.

In digikalen Telekommunikationsnetzen werden unter sogenannten HT’}l‘P-

Adressen Serverprogramme iibertragenen, mit deren Hilfe visuellc

Jlnformationen von Datendiensten in Form von Schrift, Grafiken und/oder

Bildern abrufbar sind. Die Wiedergabe der angewfihlten Serverprogramme

und der damit abgerufenen visucllen Ifnformationen erfolgt auf dem

Bildschirm des Monitors eines PC-Arbeifisplatzes, (M1,, in einem Umfeldl,

in dem die Akzeptanz Von Werbeinhalten gering ist. Elektronische Werbung

erfolgt dahcr fiberwiegend in Verbindung mit Femsehunterhaltung.

Es ist femer bekannt, in Femseh-Werbesendungen Produkte vorzustelllen

und am Ende der Werbesendung getrennt Ifiir jedes Land die Preise und die

Telefonnummem anzugeben, unter welchen die zuvor beworbenen Produkte

bestellt werden kénnen. Dieses sogenannte °°'1[‘eleshopping" hat jedoch den

Nachteil, daB vom Femsehteilnehmer die betreffenden Telefonnummcm

mjtgeschrieben werden mfissen. Zudem llezidet dcrr unmittelbare Bezug

zwischen des’ femsehméfligen Présentatjon des Pzroduktes und alexr Anzeige

Von Preis und} Telefonnummer. Um den Bestelllvorgang zelitgleich mit der

Préisentation des Produktes durchzuffihren und zu vereinfachen, ism es aus

der DE 44 27 046 Al bereits belkannt, Zusatzinformationen innerhalb des

Femsehprogrammsignals in zeitlicher Korrelation zu dessen Programm-

inhalt zu iibertragen. Auf einen ersten Befehl des Benutzers wird eine in

;Doc|o- <w0_9722207A1_I_ >
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der zuletzt empfangenen Zusatzinformation enthallene Klarschrift und

gegebenenfalls G_raflkinformation fiir eine bestimmte Zeitdauer auf dem

Femsehbildschirm wiedergegeben. Wihrend dieser Wiedergabe wird auf

einen zweiten Befehl des Benutzers aus der zuletzt empfangenen

Zusatzinformation eine Telefonnummer als Bestellinformation entnommen

und fiber ein Modem eine Telefonverbindung zu einer automatischen

Bestellannahme hergestellt.

Die Aufgabe der Erfindung besteht demgegeniiber darin, Werbeinhalte in

einem Telekommunikationssystem der eingangs erwéhnten Art mit hoher

Akzeptanz von Seiten der Systembenutzer zu plazieren.

Diese Aufgabe wird erfindungsgemifl durch die kennzeichnenden Merkmale

des Patentanspruchs 1 gelést.

Eine vorteilhafte Ausgestaltungen des erfindungsgemiflen Systems ergibt

sich aus dem Unteranspruch.

Die Erfindung geht von der Uberlegung aus, die Akzeptanz von Werbe—

inhalten bei Benutzem von digitalen Telekommunikationsnetzen dadurch zu

erhéhen, dafl dem Benutzer beim Betrachten von Femsehunterhaltung mit

eingeblendeter Werbung signalisiert wird, daB er auf Knopfdruck die

H’I'I‘P-Adresse eines Serverprogramms in einem digiialen 'I‘elekommuni-

kationsnetz, z.B. Internet, anwéhlen kann. Wesentlich ist, daf} die Inhalte

des Serverprogramms auf dem Bildschirm des Femsehempfzingers wieder-

gegeben werden, so daB der Benutzer mit Hilfe des Serverprogramms

nihere Informationen fiber die Werbeinhalie einer noch laufenden
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Femsehwerbung aus dem digitalen Telekommunikationsnetz abrufen und

sofort auf auf dqrn Bildschirm des Femsehempfzingers wiedergeben kann.

Ffir die tcchnische Umsetzung ist es lediglich erforderlich, die HTTP-

Adrcssc als Zusatzsignal in dem Fernsehsignal in zeitlicher Korrelierung zu

den Wcrbeinhalten zu flbertragen und diese Zusatzsignalfibertragung dem

Benutzer auf dem Bildschirm in beliebiger Form zu signalisieren,

beispielsweise durch Einblenden einer bestimmtcn Markicrung. Auf Befehl

des Benutzers (Knopfdruck) wird die HTTP-Adresse aus dem Femsehsignal

ausgelesen und an ein mit dem Femsehempfanger gckoppcltes Modem

wcitergeleitet, welchcs cine Kommunikationsverbindung zu dem digitalen

Telekornmunikationsnetz unter der ausgelesenen Adresse herstellt. Ffir die

Wiedergabe der digitalcn Informationssignale des 'I‘elekommunikations-

netzes auf dem Bildschirm des Fernsehgerétcs ist nebcn ciner

Digital/Anlog-Wandlung der Signale im Fallc eincs analogen Fernseh—

empfzingers bzw. einer Digital/Digita]—Wandlung im Falle eines digitalcn

Fcmsehempflingers in jedem Falle eine Synchronisation mit dcm Takt des

Femsehsignals erforderlich.
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SYSTEM ZUM WIEDERGJEBEN VON VIISUELILEN

IINFORMATIONEN

PATENTANSPRUCHE

System zum Wicdergcben von visuellen Informationen in Form von

Schrift, Grafiken und/oder Bildcrn, die in cincm digitalcn

Telekommunikationsnctz fibcrtragcn wcrden, -Jadhunrch

gelkemnzeichlnet, dafl innerhalb eines Femsehsignals, welches mittels

eincs’Femsehempf:ingers wiedergebbar ist, eine Adrcsse (I-I'I'I'P) ffir

cin Scrverprogramm des digitalcn Telekommunikationsnetzes

fibertragen wird, welche dem Benutzers auf dem Bildschirm des

Fcmsehempfzingcrs in bclicbiger Form (als Markierung oder in

Klarschrift) optisch signalisiert wird, und dafi die Adresse (HTTP)

auf Befehl des Benutzers dahingehend ausgewertet wird, daB die

Inhalte des Serverprogramms und weitere, mittels des Server-

programms abrufbare visuelle Informationen (beispielsweise

werbungsbczogenc Informationcn) auf dem Bildschirm des Femseh-

empfiingers wiedergebbar sind.

System nach Anspruch 1, dadurch gekennzeichnet, daB die aus

dem digitalen Telekommunikationsnetz cmpfangenen Datensignalc

vor der Wiedergabe auf dem Bildschirm des Femsehempfzingers auf

den Takfdes Femsehsignals synchronisiert werden.
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(57) Abstract 

  A client—side intelligent device (112) having background caching of web pages within a digital television (DTV) system (1702:) having
an intelligent device (1 I2) interfacing with a user/viewer input device (106) and controlling the display of information on a display device
(105). The intelligent device (I12) in one embodiment, is a set—top—box but could be any intelligent electronic device or computer system.
The set—top—box is configured to receive a DTV signal that includes audio/visual infon-nation as well as data signals in a datacast fonnat.
The datacast format includes web pages, e.g., in the HTML (hypertext markup language) format of the world wide web. An intelligent
filter is used that modifies itself based on user behavior and user preferences in tenns of the web pages that a viewer routinely visits. The
intelligent filter is then used to identify certain web pages of the pages that are being broadcast and these identified web pages are stored
in a cache memory for later use by the viewer.
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A METHOD AND A SYSTEM RELATING TO DIGITAL TELEVISION AND

BROADCASTING

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

 

The present invention relates to the field of digital television (DTV) systems and

digital broadcasting. More specifically, the present invention relates to the fields of digital
broadcasting and web browsing. In this description, among other items, there is described an

intelligent device having background caching of web pages within a digital television system
and the method of same.

RELATED ART

Heretofore, television systems have mainly been used to receive and display broadcast

television signals (e.g., audio/visual programs) for television viewers. In Europe, a data

transmission format called “Teletext” has been used which enables compatible television sets

to receive a special video signal having encoded therein pages of text based information that

can be displayed to a viewer. The viewer can select to thereby view certain text-based pages

from a keyboard console or remote device, which can include a cursor directing device. The

:._V_text—based pages are broadcast from the television broadcaster and some high end television

:sets can store all the text-based pages in a memory device. Although helpful for obtaining
mainstream information, eg., stock prices and reports, spoits information, general news,
‘weather reports, etc.,_the Teletext system is very limited in the number of pages it can support,

'1. about 100: pages, is very limited in that only text is used and provides no intelligent
ht-ll~1fOrI1::lati0n filtering mechanisms with respect to the text-based pages. It would be desirable

V_ to provide a system that can support enhanced information viewing and navigation within a
:1 "television system.
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10 limited in the number of pages it can support and provides no intelligent
information filtering mechanisms. it would be desirable to provide a system that
can support enhanced information viewing and navigation within a television

V system.

15 Recently,

set-top-box device acts as an intelligent controller for accessing and decoding
cable programs from digital cable, e.g., terrestrial cable or from a digital satellite

20 system. In the recently proposed home audio/visual network systems, e.g., the
HAVi and AV/C standards, the set—top-box also acts as an intelligent controller
to control the activities and communications of other electronic devices that can

be coupled to the network, like a digital television, a video cassette recorder
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5 systems to communicate and display information in a way not before possible.
The internet protocol allows hypertext documents, e.g., documents in a

hypertext markup language (HTML) format, to be communicated from a server
to a client computer system for viewing and interaction therewith. In typical
usage, a user interacts with a web browser of a host computer systemlthat

10 connects to the internet via a modem or via some other form of direct high
speed digital connection. Once connected to the internet, the user can access
information in the form of hypertext documents (web pages) that are stored on

server computer systems located on the world wide web, which exists literally
all over the globe. ,lt would be desirable to provide a system that can take

15 advantage of the enhanced ability to access and display digital information
within a television system for displaying and accessing HTML documents.
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presented herein.

A client—side intelligent device having background caching of web pages
within a digital television (DTV) system and method of same are described

herein. The present invention includes a digital television system having an
intelligent device for interfacing with a user/viewer and controlling the display of
information on a display screen. The intelligent device, in one embodiment, is a

set—top-box. but could be any intelligent electronic device or computer system.
The set-top—box is configured to receive a digital TV broadcast signal (e.g., land
based cable or digital satellite system) that may include audio/visual information

as well as data signals in a datacast format. The datacast format includes web

pages, e.g., in the HTML (hypertext markup language) format. The present

invention allows a viewer to have his/her DTV set-top—box or HDTV (high
definition TV) monitor and locally cache hypertext documents (and multi-media

components), that are transmitted by digital broadcasters, to thereby enhance

the internet connectivity performance. A fon/vard caching process is used.
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intelligent filter is used to identify certain web pages (or other HTML-based
documents and multi-media components) of the data that are being broadcast
and these identified web pages are stored in a cache memory for later use by
the viewer. Hypertext documents are fon/vard cached in that they are stored in
the cache memory before they are displayed to the user. A second tuner can be
used to poll multiple channels when updating the cached contents. Cached

enhances intemet connectivity performance.

More specifically, embodiments of the present invention include a

method of displaying information in a digital television system, the method

comprising the steps of: a) maintaining an intelligent filter that records hypertext
documents based on the frequency that hypertext documents were previously
accessed by a viewer of the digital television system; b) monitoring datacast
information decoded from a received digital television broadcast signal to
identify newly received hypertext documents, the step b) comprising the steps
of: bl) sequentially scanning a first tuner of the digital television system over
channels of the digital television broadcast signal for a predetermined time

period for each scanned channel; and b2) at each scanned channel. identifying

PCT/‘US99/29595
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of: c) storing into a cache memory any of the newly received hypertext
documents that are recorded in the intelligent filter; d) receiving, from a viewer,
an identifier of a selected hypertext document; and e) provided the selected
hypertext document is located within the cache memory, accessing the selected
hypertext document from the cache memory and displaying the selected
hypertext document on a display screen of the digital television system.

Embodiments include the above and further comprising the step of f)
10 using a second tuner of the digital television system to display contents of a

selected channel to the viewer on the display screen wherein the datacast

information comprises a domain of hypertext documents that are periodically
broadcast. Embodiments include the above a-nd wherein the step a) comprises
the steps of: a1) receiving and recording identifiers of hypertext documents

20 accordance with the above.
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BRIEF DESCRIPTION OE THE DRAWINGS

Figure 1A illustrates a digital television system in accordance with one

embodiment of the present invention.

5 Figure 18 illustrates a digital television system in accordance with a

second embodiment of the present invention that includes a digital modem

connection to the world wide web.

Figure 2 is a logical block diagram of an intelligent client device in

10 accordance with one embodiment of the present invention.

Figure 3 is a hardware and software data flow diagram of the logical

components of the intelligent client device of the present invention.

15 Figure 4 illustrates the background and foreground processes

implemented within the intelligent client device of the present invention.

Figure 5 is a flow diagram illustrating steps of the foreground process of

the intelligent client device of the present invention for accessing and displaying

20 selected web pages and other hypertext documents.

Figure 6 is a flow diagram illustrating steps of the foreground process of

the intelligent client device of the present invention for updating the intelligent

filter based on viewer preferences and behavior, eg., viewer history.
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Figure 7B illustrates steps in the background process of a two-tuner

embodiment of the present invention for storing web pages and other hypertext

documents in the cache memory of the intelligent client device.
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recognized by one skilled in the art that the present invention may be practiced

without these specific details or with equivalents thereof. in other instances,

well known methods, procedures, components, and circuits have not been

described in detail as not to unnecessarily obscure aspects of the present
invention.

NOTATION AND NOMENCLATURE

Some portions of the detailed descriptions which follow are presented in

terms of procedures, logic blocks, processing, and other symbolic

representations of operations on data bits within an intelligent electronic media

device. These descriptions and representations are the means used by those

skilled in the data processing arts to most effectively convey the substance of

their work to others skilled in the art. A procedure, logic block, process, etc., is

herein, and generally, conceived to be a self-consistent sequence of steps or

instructions leading to a desired result. The steps are those requiring physical

manipulations of physical quantities. Usually, though not necessarily, these V

physical manipulations take the tom) of electrical or magnetic signals capable

of being stored, transferred, combined, compared, and otherwise manipulated

in a consumer electronic media device. For reasons of convenience, and with

reference to common usage, these signals are referred to as bits, values,
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elements, symbols, characters, terms, numbers, or the like with reference to the
present invention.

it should be borne in mind, however, that all of these terms are to be

interpreted as referencing physical manipulations and quantities and are

merely convenient labels and are to be interpreted further in view of terms

commonly used in the art. Unless specificallystated otherwise as apparent

from the following discussions, it is understood that throughout discussions of

the present invention, discussions utilizing terms such as “processing” or

"computing" or "generating" or “calculating” or "determining" or "displaying" or
the like, refer to the action and processes of a consumer electronic media

device, or similar electronic computing device (e.g., dedicated or embedded

computer system), that manipulates and transforms data. The data is

represented as physical (electronic) quantities within the consumer electronic

media device's registers and memories and is transformed into other data

similarly represented as physical quantities within the consumer electronic

media device memories or registers or other such information storage,
transmission, or display screens.

DIGITAL TV SYSTEM

Figure 1A illustrates one embodiment of the cIient—side digital television

(“DTV") system 170a of the present invention. DTV system 170a is coupled to

receive a multi—channel digital television signal 150 from a digital TV

broadcaster 190. Digital system 200a includes the broadcaster 190 and the
client-side DTV system 170a. Within system 200a, the digital TV broadcast
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digital satellite system, etc.). in accordance with the present invention, a

number of different and well known digital broadcast TV signal formats can be

used to deliver the digital TV broadcast signal 150 to DTV system 170a. In one

datacast information can reside. In one implementation, the American

embodiments, the Digital TV Applications Software Environment (DASE) signal
format can be used.

The client~side DTV system 170a. of one embodiment, includes an

intelligent client device ("intelligent device") 112 which is coupled to receive

information from a user/viewer input device 106. The intelligent device 112, in

sound. Optionally, separate speakers (not shown) can be used to generate the

sound. The user/viewer input device 106 can be a number of different well

known user input mechanisms including, for instance, a remote control, a
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pages) in a cache memory to enhance the internet connectivity experience of

the viewer. Specifically, hypertext documents are cached in advance of being
, seen by the viewer. However, these documents are cached based on prior

viewing behavior of the viewer. Digital TV broadcasting allows networks to

broadcast datacast information (e.g.. hypertext documents, HTML-based media

and documents, web pages, etc.) over the digital TV signal. In accordance with

the present invention, this digital information includes HTML-based documents

related to (or not necessarily related to) the programming of the broadcaster.

The present invention provides a viewer with a browser in the intelligent device

112 (e.g.. set—top—box) or HDTV. monitor. The system of the present invention is

capable of storing (in cache memory) the latest versions of the hypertext

documents visited by the viewer thereby allowing the viewer to access this

information in a timely fashion.

The datacast information within the digital TV broadcast signal 150 is

broadcast periodically. Within the system 170a of Figure 1A. the digital TV

broadcast signal 150 is therefore monitored by the intelligent device 112 for

 

PCT/US99/29595



NTFX-1002 / Page 623 of 1867

10

15

20

25

WO 00/36836

 

PCT/US99/29595

-13-

these hypertext documents. Based on the contents of an intelligent filter, those

hypertext documents matching the filter are stored in a cache memory within the

intelligent device 1 12. if a viewer should select a stored hypertext document

(e.g., a cache hit) to view, then that selected hypertext document is obtained

from the cache memory and displayed on display device 105. It the selected

hypertext document is not stored in the cache memory (e.g., a cache miss

occurs); then the intelligent device 112 access the selected hypertext document

by monitoring the digital TV broadcast signal 150 until the hypertext document

is next seen within the periodic broadcast.

Figure.1B illustrates an alternative embodiment of the present invention

that includes a digital modem 108 as a second source for receiving hypertext

documents. The digital mode 108 is capable of receiving hypertext documents
from the intemet. Client-side DTV system 170b includes the intelligent device

112 coupled to the digital modem 108 and to the user/viewer input device 106.

The display device 105 is also coupled to the intelligent device 112. The digital

modem 108 is coupled to the world wide web 180 that contains the internet

protocol. Like the system 170a, system 170b of Figure 1A is coupled to receive

a digital TV broadcast signal 150 from a digital TV broadcaster 190. The

broadcaster 190, the world wide web 180 and the client-side DTV system 170b

together constitute system 200b.

System 170b operates in an analogous fashion as system 170a with one

exception. Upon a cache miss, system 170b can use the digital modern 108 to

obtain the selected web page or hypertext document rather than waiting for its
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next occurrence over the periodic broadcast of datacast information of the
digital TV broadcast signal 150.

BROADCAST OF DATACAST INFORMATION WITHIN

THE DIGITAL TV BROADCAST SIGNAL

With respect to system 170a and system 170b, the network broadcasters

190 broadcast a domain of hypertext documents in a periodic fashion, as

discussed above. The number of documents within this domain is limited only
by available channel bandwidth and expected latency. The document

broadcast order is arbitrary, and typically established by the content provider.
For instance, a 19.2 Megabit/second channel totally dedicated to the

transmission of datacast infonnation could broadcast about 200 hypertext
documents per second. If a particular content provider wanted to establish a

maximum latency of 20 seconds for any hypertext document, then about 200x20

or 4,000 hypertext documents would be the maximum number of documents

within the domain for that channel. The broadcast order of the hypertext

documents would be arbitrary and could be such that frequently visited

documents get broadcast moreioften (e.g.,Iwith more frequency) than other

lesser requested documents. In this case, different hypertext documents would =
have different maximum latencies.
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HARDWARE AND SOFTWARE COMPONENTS OF

INTELLIGENT DEVICE (COMPUTER SYSTEM)

Figure 2 illustrates the components of the intelligent device 112 _in more

detail. Any consumer electronic device can be provided with the appropriate

computer system hardware to act as the intelligent device and thereby provide a

platform for the processes of the present invention. For instance, a set-top-box
device can be used. Another example of an intelligent device 112 is a digital
television or computer system having the required hardware resources as

described below. It is appreciated that certain aspects of the present invention,

described below, are discussed in terms of steps executed on the intelligent

device 112 (e.g., processes 400, 450, 480. 500a and 500b). Although a variety of
different computer systems can be used as the intelligent device 112, an

exemplary system is shown in Figure 2.

Intelligent device 112 of Figure 2 includes an internal address/data bus '

100 for communicating digital information, one or more central processors 101

coupled with the bus 100 for processing information and instructions, a volatile

memory 102 (e.g., random access memory RAM) coupled with the bus 100 for

storing information and instructions for the central processor 101 and a non-

volatile memory 103 (e.g., read only memory ROM) coupled with the bus 100 for
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. A cache memory

102a resides within memory 102. As discussed more fully below, hypertext
documents matching an intelligent filter are stored into the cache memory 102a
for later use by the viewer. intelligent device 112 can also optionally include a

intelligent device 112 also includes a video decoder 120 coupled to bus

100 and coupled to supply a digital video signal 124 (e.g., to digital display
device 105). A number of well known video decoders can be used for video
decoder 120.

. ln this

way, graphics information can efficiently be overlaid with the other video

information (including hypertext documents).
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Digital TV broadcast information is received and processed by the

intelligent device 112 from tuner 130 which is coupled to receive the digital TV

broadcast signal 150. Optionally, a second tuner 132 can also be used to

receive digital TV broadcast information. In one embodiment of the present

invention, the second tuner 132 is not used. The first tuner 130 is coupled to a

modulator 140 via bus 160 and the modulator 140 is coupled to bus 100. The

modulator 140 performs analog to digital conversion of the signals of bus 160

and also acts as a bus interface for bus 100. The modulator 140 and the tuner

130 are well known. In an alternative embodiment, the second tuner 132 is

coupled to a modulator 142 via bus 182 and the modulator 142 is coupled to

bus 100. The modulator 142 performs analog to digital conversion of the

signals of bus 162 and also acts as a bus interface for bus 100.

As discussed further below, the first tuner 130 is used for processing 2

digital information used in foreground processing tasks. For instance, the first

tuner 130 is controlled by the viewer and its contents are displayed in real-time

on the television screen 105 for the viewer to enjoy. However, the second tuner

132 is used to perform background processing to maintain the contents of the

cache 102a. In the embodiment that does not utilize the second tuner 132. the

first tuner 130 is used to perform both the foreground and background tasks.
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via bus 124 and bus 126. it is appreciated that bus 124 and bus 126 can be

122, as discussed above.

10 Figure 3 illustrates a data flow diagram of the intelligent controller 112
including hardware and software components. Tuner 130 and tuner 132

receive digital TV information from digital TV broadcast signal 150. Modulator

140 receives analog information from tuner 130 and generates a digital signal
which is received by a demultiplexer 250. Modulator 142 receives analog

15 information from tuner 132 and generates a digital signal which is received by a
dernultiplexer 250. Demultiplexer 250 can be hardware or software

implemented and sorts out the audio, video and datacast portions of the digital
signals received from the modulators 140 and 142. Digital video information is
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As discussed above, video processor 260 interfaces with a two

dimensional rendering engine 290 which can be a hardware unit (as shown in

» Figure 2) or can be implemented as a software process as shown in Figure 3.

Rendering engine 290 interfaces with both the video processor 260 and with a

data processor 270 to overlay graphics information. Rendering engine 290 also

directly interfaces with the cache memory 102a. The digital video signals are

output over bus 124. Demultiplexer 250 also forwards digital audio signals over

data path 220c to the audio processor 280 which generates audio signals over
bus 126.

Demultiplexer 250 of Figure 3 also forwards digital datacast information

over data path 220b to the data processor 270 which processes hypertext

documents. Data processor 270 contains a browser. Any of a number of well

known browsers, e.g., as commercially available from Netscape or Microsoft,

can be used by data processor 270. Hypertext documents are rendered by data

processor 270 and shipped to the rendering engine 290 for display over bus

124. An intelligent filter 300 is coupled to the data processor 270. Data

processor 270 also directly interfaces with the cache memory 102a. In

accordance with the present invention. intelligent filter 300 is a software unit

and receives an identifier of each hypertext document received by data

processor 270. In one embodiment, the identifier is the web address of a web

page. The intelligent filter 300 has recorded therein a listing of identifiers

corresponding to frequently visited web pages. This information is compiled
based on past viewer behavior.
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The intelligent filter 300 stores into cache memory 102a each hypertext

document that is received by data processor 270 and that also matches an

identifier stored in the intelligent filter 300. Hypertext documents not within the

intelligent filter 300 are not stored in the cache memory 102a. The size of the

cache memory 102a depends on the number of hypertext documents that are

desired for storage and typically becomes an implementation choice depending

on available memory resources. A 10 Megabyte cache memory 102a can store

about 1,000 web pages.

CACHING PROCESSES OF THE PRESENT INVENTION

Figure 4 illustrates the major processes of the present invention to

implement a digital TV web caching system. Process 400 is the foreground

process and responds to a user/viewer selecting a particular web page or other

hypertext document for display. At step 450, the intelligent device 112 accesses

and displays a selected web page. At step 480, the intelligent filter 300 is then

updated based on the user/viewer selections. In this way, the intelligent filter

300 is updated based on the ‘behavior and viewing patterns/history of the user.

Process 400 then repeats.

In the background, process 500 updates the cache memory 102a based

on information received over the digital TV broadcast signal and based on the

contents of the intelligent filter 300. Process 500 is cyclic. It is appreciated that

the intelligent device 1 12 caches web pages based on the intelligent filter 300

and that this caching activity occurs in the background. It is appreciated that the
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present invention performs “forward" caching in that web pages and other

hypertext documents are cached before they are viewed using the browser. it is

further appreciated that both process 400 and process 500 are implemented as

instructions stored within computer readable memory units of intelligent device

112 and executed on processor 101.

Figure 5 is a flow diagram illustrating the steps within foreground process

450. At step 452, the intelligent device 112 receives a user/viewer originated

request for a particular desired hypertext document (e.g., a particular web

page). This request typically is received in the form of a web page address

typed in (or otherwise selected) by a viewer using the user input device 106. At

step 454, the present invention checks the contents of the cache memory 102a

to determine if this hypertext document is currently stored in the cache memory

102a. At step 456, a check is made if a cache hit occurs (e.g., the selected

hypertext document is stored in the cache memory 102b) or if a cache miss

occurs (e.g., the selected hypertext document is not stored in the cache memory
1o2by

If a cache hit occurs at step 456. then process 450 flows to step 464

where the intelligent device 112 obtains the selected hypertext document from

cache memory 102a. At step 466, the intelligent device 112 then displays the

selected hypertext document on the digital display screen 105. Upon a cache

hit. no latency is perceived by the user from step 452 to step 466. Process 450

then returns.
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It a cache miss occurs at step 456, then process 450 flows to step 458. At

step 458, if the DTV system of the present invention contains a digital modem, it

can optionally be used to obtain the selected hypertext document from the

internet. Within the preferred embodiment, the DTV system of-the present

invention, at step 458, uses the digital TV broadcast signal 150 to obtain the

selected hypertext document. At this step, the DTV system monitors the digital

TV broadcast signal 150 until its periodic broadcast transmits the selected

hypertext document. At step 458, a latency can be detected by the viewer

between the request and the display of the selected hypertext document. The

duration of the latency depends on the maximum latency for hypertext

documents as detennined by the content provider of the currently tuned

channel. The latency is also determined by the timing of step 458 within the

periodic broadcast of hypertext documents. At step 460 and step 462, the

selected hypertext document is located and it is stored within a memory unit of

the intelligent device 1 12. At step 466, the selected hypertext document is then

displayed on the digital screen. Process 450 then returns.

The provision of the cache memory 102a therefore increases the user's

intemet connectivity experience. in accordance with the present invention, by

eliminating any perceived latencies for selected web pages that are associated

with a cache hit.

Figure 6 is a flow diagram illustrating the steps within foreground process

480 for updating the intelligent filter 300 based on user/viewer behavior. At step
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482, if the currently selected hypertext document is not recorded in the

intelligent filter 300, then it is recorded with an associated initial count (eg, 1).

At step 482, if the currently selected hypertext document is already recorded in

the intelligent filter 300, then its associated count is incremented by one. In

either case, an identifier of the selected hypertext document is recorded in the

intelligent filter 300. At step 482, if the intelligent filter 300 becomes filled, as

new hypertext documents are recorded, those recorded hypertext documents

with the lowest count are dropped off. Optionally, at step 482, a timestamp is

recorded with each recorded hypertext document indicating the time and date

that the user last visited the web page.

At step 484, the present invention then ranks all of its recorded entries by

count number with those hypertext documents with the largest count placed

higher in the recorded list. At step 486, the present invention then optionally

drops off of the recorded list any hypertext document that has not been visited

by the viewer for a predetermined time period. This optional function is

facilitated by the timestamps discussed above.

Figure 7A and Figure 7B illustrate two different versions of background

process 500 for filling the cache memory 102a. Process 500a and process

500b are “background" processes in that they operate constantly whether or not

the user/viewer is interacting with the DTV system. Process 500a of Figure 7A

corresponds to DTV system 170a (Figure 1A) that has one tuner. Process 500b

of Figure 7B is used with DTV system 170b (Figure 1B) that contains two tuners.

 

IPCT/US99/29595



NTFX-1002 / Page 634 of 1867

10

15

20

25

WO 00/36836

 

-24-

Process 500a of Figure 7A commences at step 502 where the first tuner

130 receives a web page or other hypertext document from the currently tuned

channel of the digital TV broadcast signal 150. The viewer can alter the

currently tuned channel at any time while process 500a is operating. During TV

watching periods. the information received by tuner 130 is displayed in real-

time on the display screen 105. At step 504, the intelligent device 112

compares the encoded identifier of the received hypertext document (e.g., the

web page address) against the identifiers that are recorded in the intelligent

filter 300. At step 506, if a match occurs then step 508 is entered, othenrvise,

step 502 is entered and this process continues for the next received hypertext

document of the currently tuned channel.

At step 508. the intelligent device 112 receives and stores the current

hypertext document into the cache memory 102a. If a previous older copy of the

hypertext document is stored in the cache memory 102a, then at step 508, the

present invention replaces the old copy with the new copy. If a previous same

copy of the hypertext document is stored in the cache memory 102a, then at

step 508, the present invention ignores the current hypertext document. It is

appreciated that each hypertext document contains an identifier that can be

used to determine if one hypertext document is the same or an older or a newer

version of another hypertext document. After step 508 completes, step 502 is

entered again to process the next received hypertext document. As described

above. process 500a is limited in that only the currently tuned channel (e.g.. that

is also used by the viewer) is used to update cache memory 102a.
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Figure 7B illustrates the steps of process 500b. Process 500b utilizes the

. second tuner 13?. to update the cache memory 102a by continuously polling the

available channels in a round robin fashion to update the cache memory 102a.

In this way, the particular program selected by the viewer does not limit the

scope of information that can be used to update the cache memory 102a. In

other words, process 500b allows the cache memory 102a to be updated based

on information that isbeing broadcast over one channel (e.g., using tuner 132)

while the viewer is currently watching a program, or viewing other media

information, on another channel (e.g., using tuner 130).

At step 510 of Figure 7B, the present invention receives datacast

information over the channel that is currently tuned by the second tuner 132.

The user/viewer is not allowed to alter the channel being tuned by tuner 132.

Only the processor 101 of the intelligent device 112 can alter tuner 132 by

program control. At step 510, a hypertext document is received _by the

intelligent device 112 from the second tuner 132. At step 512, the intelligent

device 112 compares the encoded identifier of the received hypertext document

(e.g., the web page address) against the identifiers that are recorded in the

intelligent filter 300. At step 514, it a match occurs then step 516 is entered.

otherwise, step 518 is entered.

At step 516, the intelligent device 112 receives and stores the current

hypertext document into the cache memory 102a. If a previous older copy of the

hypertext document is stored in the cache memory 102a. then at step 516, the
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present invention replaces the old copy with the new copy. If a previous same

copy of the hypertext document is stored in the cache memory 102a, then at

step 516, the present invention ignores the current hypertext document. It is

appreciated that each hypertext document contains an identifier that can be

used to determine if one hypertext document is the same or an older or a newer

version of another hypertext document. After step 516 completes, step 518 is
entered.

500b only for a predetermined time period. Once this time period expires, at

y. new channel is used. At step 518, the present invention determines if the time

period for the currently tuned channel has expired. If not, then step 510 is

entered and the next hypertext document is received from the same tuned

channel. in one implementation, the time period is 20 seconds for each

channel but could be any reasonable period or could be programmable or

could vary from channel to channel.

At step 518, it the time period for the currently tuned channel expires.

then at step 520 the second tuner 132 is tuned to the next channel and the time

period is reset. Step 510 is then entered to obtain the next hypertext document

from the newly tuned channel. Process 500b repeats in this fashion. It is

appreciated that the user can tune tuner 130 to any channel at any time during

process 500b and this action will not alter the results of process 500b.
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Therefore, process 500b is not limited to the particular channel being watched
by the user (e.g., via tuner 130).

The preferred embodiment of the present invention, anintelligent device
5 within a digital television system for performing background caching of web

pages, is thus described. While the present invention has been described in

particular embodiments, it should be appreciated that the present invention

should not be construed as limited by such embodiments, but rather construed
according to the below claims.
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CLAIMS

What is claimed is:

1. In a digital television system, a method of displaying information comprising

the steps of:

a) maintaining an intelligent filter that records hypertext documents that were

previously accessed by a viewer of said digital television system;

b) monitoring datacast information decoded from adigital television broadcast signal

to identify newly received hypertext documents;

c) storing into a cache memory any of said newly received hypertext documents that

are recorded in said intelligent filter;

cl) receiving, from a viewer, an identifier of a selected hypertext document; and

e) provided said selected hypertext document is located within said cache memory,

accessing said selected hypertext document from said cache memory and displaying said

selected hypertext document on a display screen of said digital television system.

2. A method as described in Claim I wherein said step a) comprises the steps of:

al) receiving and recording identifiers of hypertext documents accessed by said

viewer;

a2) recording a count associated with each identifier received by said step al), said

count indicating the number of times each recorded hypertext document was accessed by

said viewer; and

a3) ranking said identifiers of said intelligent filter based on their associated counts.

-\

3. A method as described in Claim 2 wherein said step a) fiirther comprises the

step of a4) removing from said intelligent filter any recorded identifier ofa hypertext
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document that has not been accessed by said viewer for a predetermined time period.

4.

bl) tuni

A method as described in Claim I wherein said step b) comprises the steps of:

ng a tuner to a selected‘ channel within said digital television broadcast signal
and receiving datacast information therefrom for a time period;

b2) identifying newly received hypertext documents from said datacast information
of said step bl);

b3) provided said time period expired, updating said selected channel and initializing
said time period; and

b4) repeating said steps bl) - b3).

3. The method of claim l wherein the digital television system is a client-side

digital television system, and wherein in step a) the hypertext documents are based on the

frequency that the hypertext documents were previously accessed by said viewer; and in step
b) the digital television broadcast signal is a received digital television broadcast signal, step
b) fiirther-comprising the steps of:

bl) sequentially scanning a first tuner of said digital television system over channels

ofsaid digital television broadcast signal for a predetermined time period for each
scanned channel; and

b2) at each scanned channel. identifying newly received hypertext documents.

viewer on said display screen.

7. The method as described in Claim l or 5 wherein said datacast information

comprises a domain of hypertext documents that are periodically broadcast.
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8_ The method as described in Claim 6 or 7 further comprising the step off)

provided said selected hypertext document is not located within said cache memory,

obtaining said selected hypenext document upon its next occurrence within said datacast

information and displaying said selected hypertext document on said display screen of said

digital television system.

9. A method as described in Claim 6 or 7 further comprising the step off)

provided said selected hypertext document is not located within said cache memory,

obtaining said selected hypertext document from a digital modem coupled to the word wide

web and displaying said selected hypertext document on said display screen of said digital

television system.

10. A method as described in Claim 6 wherein said step a) comprises the steps of:

al) receiving and recording identifiers of hypertext documents accessed by said

viewer;

a2) recording a count associated with each identifier received by said step al), said

count indicating the number oftimes each recorded hypertext document was accessed by

said viewer;

a3) ranking said identifiers of said intelligent filter based on their associated counts;

and

a4) removing from said intelligent filter anv recorded identifier ot‘a hypertext

document that has not been accessed by said viewer for a predetermined time period.

l l. A method as described in Claim l or 6 wherein said hypertext documents are

web pages and wherein said identifiers and web page addresses.

l2. A digital television system comprising:

a display screen;

a tuner coupled to receive a digital television broadcast signal;
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an intelligent controller coupled to said display screen and coupled to said tuner, said

intelligent controller comprising a processor coupled to a bus and a memory unit containing

instructions that when executed implement a method of displaying information comprising
the steps of:

a) maintaining an intelligent filter that records hypertext documents that were

previously accessed by a viewer of said digital television system;

b) monitoring datacast information decoded from said digital television broadcast

signal to identify newly received hypertext documents;

c) storing into a cache memory any of said newly received hypertext documents that

are recorded in said intelligent filter;

d) receiving, from a viewer, an identifier ofa selected hypertext document; and

e) provided said selected hypertext document is located within said cache memory,

accessing said selected hypertext document from said cache memory and displaying said

selected hypertext document on said display screen.

13. A digital television system as described in Claim [2 wherein said datacast

information comprises a domain of hypertext documents that are periodically broadcast,

l4. A digital television system as described in Claim l3 wherein said method

further comprises the step off) provided said selected hypertext document is not located

within said cache memory, obtaining said selected hypertext document upon its next

occurrence within said datacast information and displaying said selected hypenext document

on said display screen.

15. A digital television system as described in Claim 13 wherein said method

further comprises the step of 0 provided said selected hypertext document is not located

within said cache memory, obtaining said selected hypertext document from a digital modem

coupled to the word wide web anddisplaying said selected hypertext document on said

display screen.
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I6. A digital television system as described in Claim 12 wherein said step a)
comprises the steps of:

al) receiving and recording identifiers of hypertext documents accessed by said
viewer;

a2) recording a count associated with each identifier received by said step al), said

count indicating the number oftimes each recorded hypertext document was accessed by
said viewer; and

a3) ranking said identifiers of said intelligent filter based on their associated counts.

l7‘ A digital television system as described in Claim 16 wherein saidtstep a)
further comprises the step of a4) removing from said intelligent filter any recorded identifier

ofa hypertext document that has not been accessed by said viewer for a predetermined time
period.

18. A digital television system as described in Claim 12 wherein said hypertext
documents are web pages and wherein said identifiers and web page addresses.

19. A digital television system as described in Claim l2 wherein said step b)
comprises the steps of:

bl) tuning said tuner to a selected channel within said digital television broadcast

signal and receiving datacast information therefrom for a time period;

b2) identifying newly received hypertext documents from said datacast information
of said step b1);

b3) provided said time period expired, updating said selected channel and initializing
said time period; and

b4) repeating said steps bl) - b3).
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esp@cenet document View 1 Page 1 of 1

Transmission of web address data in a radio frequency signal

Patent number: GB2356319

Publication date: 2001 -()5-16

Inventor: KAPLAN ROBERT (GB)

Applicant: KAPLAN ROBERT (GB)
classification:

- International: H04N7/088

-1 europeam H04H1/00A; H04N7/O8; HO4N7/24T4

Alwllcatlon numbe" GB19990026294 19991 105

Prlorltv number(s)= GB19990026294 19991 105

Abstract of GB2356319

A predetermined web site address is

embedded in a transmitted radio frequency
signal which is subsequently received,

decoded and forwarded to a computer to
provide access to the site via the internet. The

radio frequency signal may be a broadcast

television or radio programme received from a
satellite, the intemet or cable. The

arrangement allows easier access to a web

site referred to in a programme. A smart card
may be provided to access the site address
data. '  
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Internet linkage with broadcast TV

 

pate,“ number, EP0901234 Also published as:

vubucauon date: 1999-03-10 EP0901284 (A3)
Inventor: HICKS JOHN ALSON Ill (US)

Applicant: AT & T CORP (US) Cited documents:Classification:

- International: Ho4N7/03 W09’/27545
_ , WO9733434

AeulrIop:lan- b . H04N7/088 W09613124
PP ca on num er- EP19980116100 19980826 EP075-7485

Priorltv number(s)= US19970924236 19970905

Abstract of EP0901284

Signals corresponding to Uniform Resource

Locators (URL's) are inserted directly into a

broadcast television signal, advantageously in
portion of the vertical blanking interval available
for closed captioning information. When a
television signal with the embedded URL is

received in an lntemet capable television, the

presence of the URL is indicated to the viewer,

such as by causing a small, transparent, overlay
icon to be displayed on the TV screen. When a

viewer thereafter actuates a special button on
their wireless (infrared), or wired, remote control,
the URL infonnation contained in the television

signal is extracted and sent to the portion of the
television, or auxiliary device, used to establish
an Internet connection. The viewer is then able to

gain access to the lnternet site having the
address specified by the URL, which site will
generally contain information associated with the

television programming.

 
 

Data supplied from the esp@cenet database - Worldwide
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TV receiving and internet browsing apparatus

patent number: 11 Cited documents:

PUb"C3t'°n “W3 2001-06-27 WO9957707

 Inventor: WALTON ANTHONY STEPHEN [GB] W09856188
. WO9826584

Appncant. ACCESS DEVICES LTD [GB]
FR2760165Classification:

- International: H04N5/445

- europeam H04N5/445M

Applicatlon flumbt‘-|'= EP20000311314 20001218

Priorltv nUm|>e|'(5)= EP2000O311314 20001218; EP19990310559 19991223

Abstract of EP1111914

TV receiving apparatus comprises a receiver (7)

for receiving broadcast TV signals, a TV display

(5), and a control system (6) for controlling the
display of received TV signals on the TV display
5. The control system (6) includes an lntemet -"~*'—'— ..-~..—-—— ..—_.—..—
browser (11) connectable to an lntemet server

(1) to supply URLs, selected by a user, to the

server, to receive corresponding web pages, and V--* 52
to adapt and display the received web pages in a
first region (20) of the TV display. The control

 

 

system (6) is also adapted to cause information

different from the selected web page and
received from the server (1) to be displayed in a _ 22

second region (22) of the TV display sflfififia 3
independently of the web page(s) displayed in 26 -
the first region (20).

Data supplied from the esp@cenet database - Worldwide
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 = (11) Intemational Publication Number: WO 00/45599
H04N 7I24

 

(43) Intenrational Publication Date: 3 August 2000 (03.08.00)

(21) International Application Number: PCT/IB00/00135 (81) Designated States: AE, AL. AM, AT, AU, AZ, BA, BB. BG,
BR. BY, CA, CH, CN, CR, C

(22) International Filing Date: 28 January 2000 (28.0l.00)

(30) Priority Data:

99022352 1 February 1999 (o1.o2.99) GB .zw. ARIPO patent (GH. GM. K5.
TZ, UG, ZW), Eurasian patent (AM,
RU, TJ, TM), European patent (AT,

(71) Applicant (for all designated States except US): EMUSE FR. GB. GR. IE. IT. LU.
CORPORATION [IHIE]; 80 Park Avenue, Sandymount, (BF. 33. CF. CG. CI. CM.
Dublin 4 (IE). GA. GN. GW. ML. MR. NE. SN. TD. TG)-

(72) Inventor; and

(75) Inventor/Applicant (for US only): RAINSFORD, Pauick, J. Published

(lFJIE]; 80 Park Avenue. Sandymount, Dublin 4 (IE). Without intemational search report and to be republished
upon receipt of that report.

(74) Agents: BAILLIE, IAIN, C. et al.; Langner Pan'y, 52-54 High
Holbom, London WCIV 6RR (GB).

(54) Title: INTERACTIVE SYSTEM

VSTN.
ISDN.
IDSL mu ONLY

5*"E'-”“’- %’éEV$NEN usea “ODE” WLEmrm s A
TRANSATETION PC ' 3ATE|-|-"ERECEIVER cane

ICOMMERCE MANAGEMENT
SYSTEM

SET-TOP BOX

An interactive system provides a video programme signal and generates interactive content data to be associated with at least one
object within a frame of the video programme. The interactive content data is embedded with the object and the object is tracked through
a sequence of frames and the interactive content data is embedded into each one of the frames. The programme frames with the embedded
data are multiplexed with video and audio signals and may be broadcast. A receiver identifies an object of interest and the embedded data
associated with the object is retrieved. The embedded data may be used for e-commerce.

(57) Abstract
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(I0)lnterna1ionaiPublicationNumber

W0 01/15357 Al

(43) lntenrational Publication Date

1 March 200! (01.03.2001)
 
 

(51) lrrlermuionalfirtent Classilicartioni: H0-1Hl/00, ('74) Agents: IIOWISON, Gregory, M. et a1.:‘I;lowison'.
0061? I730, ll0-1N '.’/08, 5/60 (Il1au7.a. Hzmdley & Arnott. L.L.P.. R0. Box ‘I‘4i'?l5,

Dallas, TX 75374-I715 (US).

(21) In lernalinnal Application Number: PCTlUSUO.’2203':'
(81) Designted Stu tcs fnaziimali: AE. AG. AL. AM. AT, AU.

AZ, BA,BB, BG, BR, BY. BZ, CA, CH, Ch, CR,C|.I, CZ.
DE. DK. DM. DZ. EE. ES. Fl. GB. GD. GE. GH. GM. HR.
HU. ID, E, IN. IS, JP, KE, KG, KP, KR, R2, LC, LK, LR.

(22) International Filing Date: ll August 2000 (1 1.08.2000)

(25) Filing Language: English I5, LT. |.L', T.‘/, MA. MD, NIG, MK. MN. MVV. MX, M2,
N0, H PL, PT, R0,RU. SD. SE. SG, SI. SK. SL. TI, TM.

(26) Publication Language: TR. T1‘. 1'4 UA. UG. UZ. VN. YU. ZA. Z“-’.Englisli

(30) Priorm, Dam. (84) Designated States ghegional): ARIPO patent (GH. GM.

09/382,3','6 24,-\ug...s:i999(m.o3.1999) US p'f::'en1;S‘;‘::m£“‘§:‘:SI§’é§K"iSIVZ"D?:'UlJ]€i"%?I’£'E':‘;"“““"
patent (xr. BE. CH. CY. DE. DK. ES. 51. FR. GB. GR. 112.

my Applicant: nrc1uncoz<vr:rzcn\'ct-:.:co1\r rxc. IT. LU, Mt"; NL, PT, SE). OAPI patent (BF, BJ, CF, CG,
[US/US]; Suite 600, 9"" North Central Expreeswny, QCB1‘ GA’ GN‘ G“.-’ Ml‘, MR‘ NE_ SN. TD. TG)_
Dallas. TX 75231 (US).

Published: ,

ml}: inrlarlruliunci s-mm}: report.
Be_fi»'a the crpriulirin of the lime limi!_/?n- amending (hr:
claims and to be repzrblislzed in the even: ofrcceipt of
antendmcnar.

(72) Inventors: PHILYAW, Jeffry, Jovnrt; 5968 West North-
west Highway. No. 1813, Dallas, TX 75225 (ITS). HA‘I‘FI-
E-WS, David, Kent; M38 Livingston Lane, Carrollton. TX
75007 (US).
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(54) Title: METHOD AND APl’ARA’lU$ FOR CONTROLLING A PC THROUGH AN AUDIO VISUAL BROADCAST. T0
STORE INFOR.VL'\Tl0N IN THE PC FOR SUBSEQUENT ACCESS TO TIIE INTERNET
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(57) Abstract: A method for allowing a consumer to access an o.dvertise1"s location over a global communication network. A normal
broadcast program is broadcast to a class of consumers having a unique signal cmhoddcd therein. which unique signal embedded
therein is associated with a particular advertirser and a predetermined location on the network. Additionally. the unique signal has
encoded therein a unique code that comelntes with the location of this predetermined located on the uetwurlr. When thcunlquc signal
is rccnivcd at a cousurucrs location, the unique smnul is llL'lJUllE4l to cxuaoi lherelrom this uniquc code. In response to this decodirlg,
rouli ng infonnatiun to the predetermined location on the network from a consumer's computer on the network at the consrnnefs
location is determined. This determined routing infonnarzion is then archived in the consumers computer.
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An apparatus for producing interactive television programs

patent numbe" 330852443 Also published as:

Publication daie= 1998-07-08 JP10271484 (A)Inventor: THR|F1' pHu_|_|p R (us) E3 EP0852443 (A3)

Applicant TEXAS INSTRUMENTS INC (US)

classmcaflom Cited documents:
- international: H04N7/173; G06F17/30

  
-european: H04N5/00M8; H04N7/16E2 gfigggggffsg
Application number: EP1998030001919980105 . XP000641071
Priority numiie-r(S)= US19970034683P 19970103 XP000581417

XP002090497

Abstract of EP0852443

A Java television receiver (10) includes a Java
television platform (12) that has a bidirectional

lntemet connection (14) capable of sending
lntemet data to the Java television platform (12)
and transmitting data from the Java television

platform (12) to an lntemet provider. Additionally,
a memory (13) is included to store a deck of

showlet cards (15a) downloaded from the

lntemet. A tuner/decoder (24) connected to the

Java television platform (12) is provided which
can receive, tune and decode television signals.

An audio/video overlay (32) connected to the
Java television platform is provided to combine a

showlet card (15b) from the Java television
platform (12) and television signals from the

tuner/decoder (24). The display of showlet cards

(15b) and television signals is coordinated by a
synchronization unit (30). Finally, a video output
(36) and an audio output (38) sends the

combined lntemet data and television signals to a
television (40).

 
Data supplied from the esp@cenet database - Worldwide
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EP0424648A2

Europalsches Patentamt

European Patent Office2

69

Office européen des brevets

@ Application number: 90117047.2

@ Date of filing: 05.09.90

 

 @ Priority: 23.10.89 us 425117

@ Date of publication of application:
02.05.91 Bulletin 91/18

Designated Contracting States:
BE CH DE DK FR GB Ll NL SE

63 Applicant: GENERAL INSTRUMENT
CORPORATION
767 Fifth Avenue

® Publication number:
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O 424 648 A2

EUROPEAN PATENT APPLICATION

@ lnt.Ci.5: H04N 7/16

 

 

 
 
 

New York New York 10153(US)

® inventor: Wachob, David E.
8379 Glen Road

Elkins Park, Pennsylvania 19117(US)

Representative: Hoeger, stellrecht & Partner
Uhlandstrasse 14 c

W-7000 Stuttgart 1(DE)

@ Method and apparatus for providing demographically targeted television commercials.

@ Different commercial messages are broadcast to
different demographically targeted audiences in a
cable television system or the like. A first television
channel contains television programs and periodic

commercial messages. A second television channel
contains alternate commercial messages. Demogra-

phic characteristics of a viewer are identified. and
commercial messages are selectively provided from
the first or second channel, depending upon the

viewer's demographic characteristics. Demographic
data can be input by a viewer via a remote control.

RF INPUT

OPTIONAL
RETURN

TUNER \

AM
as

downloaded to a subscriber's converter from a re-

mote headend, or programmed into the converter at
installation. Prioritization of the demographic char-
acteristics of a plurality of television viewers watch-

ing a program together enables commercials to be
targeted to the viewer having highest priority. Statis-
tical data can be maintained concerning the number

and identity of subscribers viewing specific commer-
cials.

V

CE

PR M
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

H04M 11/06

(21) International Application Number:

(22) International Filing Date:

(30) Priority Data:
08/751,203
08/751,668
03/752,271
08/758,734
osns1,2o9
08/751.661
08/752,236
03/752,437
08/752,269
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08/751,658
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18 November 1996 (18.11.96)
18 November 1996 (18.11.96)
18 November 1996 (18.1 1.96)
18 November 1996 (18.1 1.96)
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18 November 1996 (18.1 1.96)
18 November 1996 (18.1 1.96)
18 November 1996 (18.1 1.96)
18 November 1996 (18.1 1.96)

N.W., Washington, DC 20036 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only):

PCT/US97/21 174

14 November 1997 (14.1 1.97)

US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US
US‘

(71) Applicant (for all designated States except US): MCI COMMU-
NICATIONS CORPORATION [US/US]; 1133 19th Street,

ELLIOTT, Isaac, K. 1

[US/US]; 3855 Orchard Drive, Colorado Springs, CO5
80920 (US). STEELE, Rick, D. [US/US]; 6314 Dessbury=
Drive, Colorado Springs, CO 80918 (US). GALVIN. Published
Thomas, J. [US/US]; 1085 Milstead Drive, Hiawatha, IA;
52233 (US). LAFRENIERE, Lawrence. L. [US/US]; 3220!

Brunswick Drive, Colorado Springs, CO 80920 (US).1
KRISHNASWAMY, Stidhar [IN/US]; 7312 Beckett Drive,
N.E., Cedar Rapids, IA 52402 (US). I-‘ORGY, Glen. A.j
[US/US]; 19 Montrose Avenue, Iowa City, IA 52245 (US). 1
REYNOLDS, Tim, E. [US/US]; 3123 Juniper Drive, Iowa!
City, IA 52245 (US). SOLBRIG, Erin, M. [US/US]; 3405 E
Guadalajara Road, S.W., Cedar Rapids, IA 52404 (US).§
CERF, Vinton [US/US]; 3614 Camelot Drive, Annadale,|
VA 22003 (US). GROSS, Phil [US/US]; 20331 Cockerill
Road, Purceville, VA 22132 (US). DUGAN, Andrew,
J. [US/US]; 2025 Tabor Court, Colorado Springs, CO‘
80919 (US). SIMS, William, A. [US/US]; 4930 Townsend
Drive, Colorado Springs, CO 80922 (US). HOLMES, Allen
[US/US]; 5375 Chambrey Court, Colorado Springs, CO_
80919 (US). SMITH, Robert, S., 11 {US/US]; 5045 Dorseté
Lane, Suwanee, GA 30174 (US). KELLY, Patrick, 1., III ‘
[US/US]; 2710 Briarhurst Drive, Houston, TX 77057 (US).

(54) Title: A COMMUNICATION SYSTEM ARCHITECTURE

(57) Abstract

 

(11) International Publication Number:

(43) International Publication Date:

WO 98/23080

23 May 1998 (2s.os.9s)

GOTTLIEB, Louis, G. [US/US]; 6639 Foxdale Circle,
Colorado Springs, CO 80919 (US). COLLIER, Matthew,
T. [US/US]; 12983 Thistlethom Drive, Hemdon. VA
20171 (US). WILl.E, Andrew, N. [US/US]; 3380 Oriole
Court, N.E., Cedar Rapids, IA 52401 (US). RINDE, Joseph
[US/US]; 7706 Fomaine Street, Potomac, MD 20854 (US).

LTIZENBERGER, Paul, D. [US/US]; 420 West Oak Street.
Wy11e. TX 75098 (US). 'I'URNER, Don, A. [US/US]; 4204
Magnolia Drive, McKinney, TX 75070 (US). WALTERS,
John, J. [US/US]; 2601 Lexington, McKinney, TX 75070
(US). EASTEP. Guido, M. [US/US]; 3005 Saint Gennain
Drive, McKinney, TX 75070 (US). MARSHALL, David,
D. [US/US]; 1008 Serenade Lane, Richardson, TX 75081
(US). PRICE, Ricky, A. [US/US]; 2991 Hillingdon Drive,
Richardson. TX 75082 (US). SALEH, Bilal, A. [SY/US];
1205 E. Camp McDonald Road. Prospect Heights, IL
60070 (US).

(74) Agents: WARREN, Sanford, 13., IL; Warren &. Perez. Suite
710. 841 1 Preston Road, Dallas. TX 75225 (US) et al.

(81) Designated States: AL, AM, AT. AU, AZ, BA. BB, BG. BR,
BY, CA, CH. CN. CU. CZ. DE, DK, EE, ES, FI, GB, GE,
GR, HU, IL, IS, JP. KE, KG, KP, KR, KZ, LC, LK. LR.
LS, LT, LU, LV, MD. MG, MK, MN, MW. MX. NO, NZ,
PL, PT, RO. RU, SD, SE, SG, SI, SK, SL, TJ, TM. TR.
TI‘, UA. UG, US, UZ, VN, YU, ZW, ARIPO patent (GH,
KE, LS. MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ.
BY, KG, KZ, MD, RU, TJ, TM). European patent (AT, BE,
CH, DE, DK, ES, FI. FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG).

Without international search report and to be republished
upon receipt of that report.

Telephone calls, data and other multimedia information is routed through a hybrid network which includes transfer of information
across the intemet. A media order entry captures complete user profile information for a user. This profile information is utilized by the
system throughout the media experience for routing, billing, monitoring, reporting and other media control functions. Users can manage
more aspects of a network than previously possible, and control network activities from a central site.
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(57) Abstract

A method and apparatus for supporting on—demand connectivity for network applications is disclosed. Specifically, the present
invention discloses a method and apparatus for remotely triggering a connection from a first device to a network. Additionally, a method
and apparatus for coordinating application connections is also disclosed. The method comprises the steps of establishing application
connections on—demand and managing the application connections.
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TITLE : PRE-LOAD DEVICE FOR WEB PAGE —
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DESIGNATED IN HTML AND METHOD
THEREFOR

ABSTRACT : PROBLEM TO BE SOLVED: To attain the high speed of access by a user by

automatically pre- loading another html, and a related graphics file corresponding to a link
marked as the object of the pre-load in a storage device.

SOLUTION: A client 10 is provided with a web browser program 12 and a storage device
14. The client 10 is connected through a communication line 18 with a WWW 16. A server

20 is provided with a web page access mechanism program 22 for performing access to

the web page of a disk 24 instead of the client 10, or requesting a web page to a server 26

instead of the client 10. Then, an (html) is read, and the entry of a link marked as the

object of primary load is identified. At that time, when another (html) and related graphics
corresponding to this link are present in response to the identification of this link, the

related graphics are automatically pre-loaded to the storage device of a client web
browser.
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(54) Title: SYSTEM AND METHOD FOR BUILDING USER PROFILES

(57) Abstract

A computer apparatus and a method are described for establishing a global interest profile of a user. At least one local server and an
enterprise server communicate with the user via a communication channel. The local server assigns a local ID to the user. The enterprise
server assigns to the user a global ID and links the local ID and local user information with the global ID to fonn a global interest profile
of the user. The identity of the users is not shared between servers, thereby maintaining the privacy of the user. Also described is a method
for forming and updating user profiles that operates incrementally and in real time.
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(54) System and method for retrieving customer information at a transaction center

(57) A method and system for gathering and storing
customer profile data when the customer accesses a

website location. Dynamic content messages from com-
pany marketing material are selected in accordance
with the profile data and used to provide a customized
webpage to the customer. In addition, a customer serv-
ice representative can provide real-time updates to the
customized webpage when the customer contacts a

customer service representative to place a product or
service order.
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(54) Title: TELEPHONE CALL MANAGEMENT SOFIWARE AND INTERNET MARKETING METHOD

(57) Abstract

A telephone call management computer program that provides both call management features and long distance savings for telephone
consumers and marketing and advertising services for sponsor companies that wish to advertise to the consumer is disclosed. The call
management program is initially stored on a host computer (12) and is then downloaded upon request to user computers (22) along with
advertisement banners selected by the sponsor companies. When used, the program automatically front—1oads a long distance carrier’s PIC
code in front of all long distance calls made from theuser computers to permit consumers to automatically make long distance phone calls
at discounted rates without memorizing numerous PIC codes and without continually shopping for the best long distance rate. The program
also provides many enhanced telephone calling options and displays the banners and other advertising directly on theiuser computers (22)

- while the consumers use the program.
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(54) Enhanced video programming system and method utilizing user profile information

(57) A file specifying a "donut" of dynamic, hierar-
chical, shared user-profile information is maintained.

The donut contains a user-profile, or acts as a key to a
data repository containing such a user—profile, and the
donut specifies user-profile information such as user
characteristics, viewing preferences, hobbies, and
spending habits. The donut may be stored in a network
server or in a user's machine which is connectible to the

user id INT
zoz _. uid TEX‘l‘[I6|[AK|

name TE'XT|SO|
  
   

 

 name TEX'l‘[50]
parent_!k INT

 
 
 donut lg ml:

desc ‘I'EXT(50)
shared BOOL

network. The donut is accessed by browser programs,
associated web server programs, and other applications
for use in routing content to the user associated with the

donut. The donut implements a dynamic store of user
profile-data which may be exchanged between the user
and the server. This enables, for example, advertising
to be tailored to the user based on the users responses
to specific questions and/or on the user profile.
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due TDCH32] [IE]
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(54) Title: DUAL CHANNEL ADVERTISING REFERFNCING VEHICLE LOCATION

(57) Abstract

A vehicle infomtafion device collects

information concerning specific geographic
points of interest. The operator recalls for
display such information, including a display
showing direction and distance of travel to a
designated geographic point of interest rela-
tive to a then-current vehicle location. Dual

channel advertising is transmitted by voice
broadcast and by data broadcast. Upon hear-
ing in the voice broadcast an advertisement
of interest. the operator captures the associ-
ated data broadcast including. among other
detailed text message information. the loca-
tion of the advertiser. Distance and relative
direction of navel from the current vehicle

location to the geographic point of interest
is thereby presented. Multiple geographic
points of interest are stored for selective re-
view whereby the user constructs a database
containing locations of particular interest to
a particular person.
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DUAL CHANNEL ADVERTISING REFERENCING VEHICLE LOCATION

Background of the Invention

The present invention relates generally to vehicle

information systems, and particularly to vehicle information

systems providing information relevant to current vehicle

location.

A variety of traffic related information is now available

for use in aiding vehicle travel, especially in urban road

networks. A travel information device likely to be soon more

commonly incorporated into vehicles is a vehicle position

detecting system, the well known global positioninge.g.,

system (GPS) providing satellite broadcast to determine

location of a receiving GPS device. Vehicles with GPS

capability, therefore, have the very useful feature of

tracking current vehicle position.

Given access to current vehicle location, i.e., longitude

and latitude values, a proposed information system provides

vehicle position relative to a map representation of a given

region, e.g., a map display of city streets with vehicle position

indicated by street location rather than longitude and latitude

position. Thus, a digital map database further supports vehicle
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position display by reference to more meaningful information,

i.e., by reference to a street map. To be of value, however, the

digital map database must be current and comprehensive, i.e.,

have information relevant to wherever a vehicle may be used.

Massive digital map databases are, however, inherently

expensive and difficult to include in mass produced products

such as is desirable in a GPS-capable consumer product.

Digital map databases require license fees, large amounts of

memory, frequent and expensive revision, and generally cannot

be comprehensive enough to allow use throughout the entire

world. It is not economically feasible to provide in an

inexpensive consumer product a digital map database covering

the entire world, or at least a significant geographic region.

If the device is prepared for use throughout the world, an

incredibly massive digital map is required giving rise to

significant cost and maintenance requirements. If only

selected geographic regions are incorporated into the digital

map, the device cannot be used outside such geographic regions

without post-manufacture modification or manipulation of

numerous storage devices, a library of CD-ROM discs.e.g.,

It would be desirable, therefore, for a vehicle information

device to be usable in any geographic area as manufactured yet

still maintain an ability to indicate vehicle position

information beyond merely longitude and latitude. In particular,
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people need more meaningful information than merely longitude

and latitude, yet a massive digital map is difficult to justify

in the context of relatively inexpensive consumer products. The

need for current vehicle position is most typically a need to

know current vehicle position relative to a location of

interest. Unfortunately, customizing massive digital databases

to provide reference to individual vehicle operator locations of

interest is impractical. It would be desirable to avoid a

requirement of procuring and maintaining in the travel

information device a massive digital database, yet maintain an

ability to reference geographic locations. The subject matter

of the present invention provides such a vehicle travel

information device.

Summary of the Invention

In accordance with the present invention, a travel

information device in a vehicle includes a vehicle position

detecting device and collects vehicle position information

while also collecting data relevant geographic points of

interest to provide a display indicating position of a point

of interest relative to a current vehicle location.

In the illustrated and preferred form of the present

invention, collecting information relevant to geographic points

of interest is by radio signal data broadcast in conjunction with

radio signal voice broadcast, such as advertising, whereby a user
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interrogates a device under the present invention to collect by

data broadcast detailed information concerning an advertisement

of interest provided by a companion voice broadcast. The data

broadcast includes precise location information providing, in

5 conjunction with current vehicle position, a basis for presenting

a display graphically showing relative position between the

geographic point of interest, such as the location of an

advertiser, and the current vehicle location.

10 According to one aspect of the present invention, storage

of information relative to geographic points of interest

builds for the user a personal electronic reference for later

selectively displaying such information, including ability to

selectively display a representation of location relative to a

15 then current vehicle position.

The subject matter of the present invention is

particularly pointed out and distinctly claimed in the

concluding portion of this specification. However, both the

20 organization and method of operation of the invention,

together with further advantages and objects thereof, may be

best understood by reference to the following description

taken with the accompanying drawings wherein like reference

characters refer to like elements.

25

Brief Description of the Drawings



NTFX-1002 / Page 707 of 1867

WO 96104633 PCl‘IEP95I030l2

 

For a better understanding of the invention, and to show

how the same may be carried into effect, reference will now be

made, by way of example, to the accompanying drawings in which:

5 FIG. 1 illustrates a vehicle information system, a given

road network, and a vehicle travelling within the road network

and carrying a travel information device according to a

preferred form of the present invention.

10 FIG. 2 is a block diagram of the travel information

device for the vehicle of FIG. 1.

FIG. 3 illustrates the front panel controls and

display of the travel information device of FIG. 2 as viewed

15 by the operator of the vehicle of FIG. 1.

FIG. 4 illustrates by flow chart a first method of

collecting data for storage by the travel information device

wherein the user hears by voice broadcast information of interest

20 an selects corresponding data broadcast information for storage.

FIG. 5 illustrates by flow chart an alternative method

for collecting information from the data broadcast whereby the

operator designates collection criteria and the travel

25 information device automatically collects qualifying data

broadcast information.



NTFX-1002 / Page 708 of 1867

W0 9004633 PC!‘/EP9903012

FIG. 6 illustrates by flow chart programming for a radio

broadcast system coordinating or associating voice radio

broadcast with data radio broadcast.

5 FIG. 7 illustrates by flow chart programming of the

travel information device of FIG. 1 for scanning or reviewing

of information stored therein.

Detailed Description of a Preferred Embodiment

10

In FIG. 1, a vehicle 10 travels within a road network 12.

Network 12 includes main arterial roadways as illustrated, but

as may be appreciated would be significantly more complex. For

the present illustration, it will be understood that vehicle 10

15 travels throughout road network 12 along any selected travel

route. Furthermore, the operator of vehicle 10 travels within

road network 12 to and from geographic points of interest 14,

individually designated 14a-14d. While only several such

geographic points of interest 14 are indicated in F1G. 1, it

20 will be understood that any number of such geographic points of

interest 14 may exist within road network 12. Furthermore,

geographic points of interest 14 for one individual vary

relative to that of another individual. Accordingly, reference

herein to geographic points of interest 14 shall be taken to be

25 locations of interest to a particular person.
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Also illustrated in FIG. 1, radio broadcast system 20

provides a combined radio signal voice broadcast 22 and radio

signal data broadcast 26. While illustrated as a single radio

broadcast system 20, it will be understood that voice broadcast

5 22 and data broadcast 26 could originate from separate radio

signal broadcast facilities. Under the preferred form of the

present invention, however, voice broadcast 22 and data

broadcast 26 originate from a common FM radio source as

provided under the "Gaskill" paging system. The present

10 invention may be implemented according to many paging system

protocols, but as illustrated herein operates under the time-

division multiplexed protocol of the Gaskill paging system, as

illustrated in U.S. Patent Nos. 4,713,808 and 4,897,835. The

disclosure of U.S. Patent Nos. 4,713,808 and 4, 897,835 are

15 incorporated herein fully by reference thereto.

The Gaskill paging system and associated receiving

devices provide an inexpensive, highly battery-efficient and

highly miniaturized paging device which, under the illustrated

20 embodiment of the present invention, constitutes a data radio

signal receiver 62 (FIG. 2) as a conduit for data broadcast 26

delivery to device 40.

Generally the Gaskill paging system uses FM radio signal

25 transmission facilities to broadcast within a side-band frequency

paging signal data packets according to a time-division
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multiplexed protocol. Thus, voice broadcast 22 comprises the

normal FM radio signal broadcast and data broadcast 26 represents

the side-band paging system broadcast.

It will be understood, therefore, that radio broadcast

system 20 provides coordinated voice and data by radio signal.

In particular, radio broadcast system 20 receives voice

advertisement and data message information 28, e.g., an

10 advertising subscription, and integrates the data message

portion thereof into other incoming paging system data packets

originating from a Gaskill paging system clearinghouse 30. In

this manner, radio station 20a coordinates or associates voice

and data broadcasts 22 and 26, respectively. As may be

15 appreciated, however, the data message portion of information

28 could be routed through clearinghouse 30, in which case

radio station 20a associates a voice broadcast 22 with a data

broadcast 26 originating entirely from clearinghouse 30. Such

association may be provided by a number of arrangements, but

20 under the illustrated form of the present invention,

association of voice broadcast 22 and data broadcast 26 shall

be by time relation, e.g., concurrently broadcast, broadcast

in close time relationship, or at given time offset.

25 Vehicle 10 includes a travel information device 40 receiving

by way of antenna 42 the voice broadcast 22 and data broadcast
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26. Thus, device 40 receives conventional FM voice broadcasts

and paging data broadcasts the Gaskill paging system protocol.

In this manner, device 40 receives associated voice and data

broadcasts whereby an operator of vehicle 10, upon hearing a

voice broadcast of interest, captures the associated data

broadcast to collect and store within device 40 detailed

a data record including longitude andinformation, i.e.,

latitude, for a geographic point of interest 14.

(GPS)FIG. 1 also illustrates a global position system

satellite 50 providing transmission 52. Details and use of

GPS transmission and the collection of such transmission to

determine location of a GPS receiver are well known. Use of

GPS transmission 52 under the present invention is by

incorporation of a global position system receiving device.

into travel information device 40 collection of a current

vehicle position therewith as described more fully hereafter.

Thus, travel information device 40 receives several channels

of information. First, voice broadcast 22 provided by radio

broadcast system 20 provides to the vehicle operator a stream of

voice information potentially including reference to geographic

points of interest 14, i.e., advertisers located within road

data broadcast 26, as provided innetwork 12. Second,

association with voice broadcast 22, provides further detailed

text message information captured selectively by device 40, e.g.,
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when commanded by the operator of vehicle 10. This establishes,

among other detailed information, a precise location for a

geographic point of interest 14. Third, the global position

system transmission 52 provides a current vehicle location and,

5 therefore, a basis for presenting location of geographic points

of interest 14 relative to current vehicle position.

As described more fully hereafter, device 40 maintains a

database containing a collection of data records obtained from

10 data broadcast 26. Each data record corresponds to a geographic

point of interest 14, and device 40 displays a vector, i.e.,

distance and direction, indicator illustrating the relative

position of a given geographic point of interest 14 relative to

current vehicle location. In this manner, device 40 constructs

15 and maintains information specific to a user of device 40, i.e.,

maintains information relative to geographic points of interest

14 selected by the operator of vehicle 10, and further provides

meaningful position information beyond longitude and latitude for

such points of interest 14 without reference to a massive digital

20 map database of the road network 12. Device 40 maintains current

information relative to a given geographic region and specific to

selected geographic points of interest 14. Under one aspect of

the present invention, such geographic points of interest 14

correspond generally to locations of advertisers providing, by

25 way of radio broadcast system 20, both voice information in

broadcast 22 and detailed message or text data in broadcast 26.

10
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This allows listeners to later reference such data and locate the

corresponding geographic point of interest 14 relative to a then

current vehicle position.

FIG. 2 illustrates in block diagram travel information

In FIG. 2, a microprocessor 60 orchestratesdevice 40.

generally operation of device 40. Data radio signal receiver

62 couples antenna 42 to microprocessor 60. As contemplated

under the preferred form of the present invention, data radio

signal receiver 62 comprises essentially a paging system

receiver operating under the Gaskill paging system. Thus, the

Gaskill system paging device provided as receiver 62 serves as

a data terminal collecting data broadcast 26 and providing to

microprocessor 60 detailed information associated with, for

example, an associated voice advertisement broadcast in voice

broadcast 22. A voice radio receiver 64, also coupled to

antenna 42, receives the voice broadcast 22 and delivers a

voice signal 66 to an amplifier 68 driving a speaker 70.

Microprocessor 60 tunes voice radio receiver 64 by way of a

tune control 72. Thus, microprocessor 60 selects a radio

signal voice broadcast 22 by tune control 72 and, by way of

volume control 74 applied to amplifier 68, causes presentation

of the corresponding voice broadcast on speaker 70.

A global position system receiver 80 receives the

transmission 52 from global position system satellite 50 and

11
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delivers to microprocessor 60 a current vehicle location 82.

In this manner, microprocessor 60 requests from global

position system radio receiver 80 a current vehicle location

and receives in return the current vehicle location 82.

5

Microprocessor 60 receives other vehicle information.

For example, a fuel gauge sensor 90 provides a fuel remaining

input 92 to microprocessor 60.

10 Microprocessor 60 drives a display 100. Display 100

presents, for example, tuning and station selection

information relative to the voice radio receiver 60 to provide

an FM radio capability wherein the operator of vehicle 10

manipulates input controls 102, i.e., volume, station select,

15 and other controls described more fully hereafter, to listen

to a selected voice broadcast 22. Display 100 further

presents, as described more fully hereafter, data relevant to

stored geographic points of interest 14 and also graphic

indication, i.e., a vector indicating distance and direction,

20 of a selected geographic point of interest 14 relative to the

current vehicle location.

A compass 104 provides a vehicle orientation input 106 to

microprocessor 60. Device 40 uses the current vehicle position,

i.e., as provided by vehicle location 82, and also the current

25 vehicle orientation, as provided by input 106, to calculate a

graphic indication, i.e., a display vector orientation,

12



NTFX-1002 / Page 715 of 1867

W0 96/0-1633 PCT/EP95/03011

 

indicating direction of travel for a geographic point of interest

14 relative to the current vehicle position. To portray on

display 100 the relative direction, i.e., toward the geographic

point of interest, current vehicle orientation is considered.

5 Thus, calculation and display of a vector on display 100 begins

with calculation of distance between two points designated by

longitude and latitude values, i.e., distance between the current

vehicle location and the geographic point of interest 14, and

calculation of an angle of orientation for a direction of travel.

10 In other words, display 100 has a fixed relationship relative to

vehicle l0 and vehicle orientation input 106 supports an accurate

display of a direction of travel as presented by vector icon on

display 100. Furthermore, the display presented may be updated as

vehicle 10 moves and the distance between vehicle 10 and the

15 geographic point of interest 14 changes and also as vehicle

orientation changes.

FIG. 3 illustrates a front view of the travel

information device 40 monitoring the combined voice and data

20 broadcasts 22 and 26 and global positioning system broadcast 52.

FIG. 3 also illustrates display 100 and input controls 102.

Input controls 102 include a tune dial 102a, a volume dial 102b

and an AM/FM switch l02c. As may be appreciated, device 40

operates, from a user perspective, in part as a conventional car

. 25 radio. The user manipulates input controls 102a-l02c to listen

to a voice broadcast 22 on speakers 70. 'Additional control

13
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inputs 102 for device 40 include a clock button 102d, a tuner

button 102e, a where information button 102f, a stored

information button 102g, a filter button l02h, and a here button

1021. Use of input controls 102d—102i will be explained more

5 fully hereafter, but generally provide to the user various

display presentations relative to display 100 and modes of

operation for device 40.

As illustrated in FIG. 3, display 100 presents a text

10 message display portion 100a showing information such as

vendor name, address, and current marketing information, for

example, a sale or promotional activity including a date of

availability for the promotional activity. Display portion

100a further presents a category of vendor, e.g., sporting

15 goods. As may be appreciated, the data records obtained from

data broadcast 26 and stored in device 40 include a variety of

fields as indicated generally by the display portion 100a in

FIG. 3. In such form, information maintained in device 40 may

be manipulated in the manner of a database, e.g., searching,

20 sorting, and other such database record management functions.

Display 100 further provides a vector angle portion l00b and

a vector distance—to-travel portion 100c. As described herein

above, angle portion 100b indicates the relative orientation of a

25 direction of travel from the current vehicle location to a

selected geographic point of interest 14. Distance—to-travel

14
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portion 100c represents the distance separating the current

vehicle location and the geographic point of interest. The

angular orientation of portion 100b desirable takes into account

the current vehicle 10 orientation input 106 as provided by

5 compass 104. Presentation of vector angle portion 100b should,

therefore, indicate generally a direction of travel considering

the viewer's perspective, i.e., looking at display 100 from within

vehicle 10, to indicate appropriately the relative orientation of

a direct line-of-sight or direction-of-travel from the current

10 vehicle position to the geographic point of interest 14.

Clock button 102d, when pressed, causes presentation by

microprocessor 60 on display 100 the current time of day.

Tuner button 102e, when pressed, causes presentation on

15 display 100 by microprocessor 60 information relevant to

tuning voice broadcast radio 64, e.g., frequency of station.

currently tuned, preset features available, and any other

information normally displayed in connection with operation of

a voice broadcast radio.

20

Where information button l02f, when pressed, indicates to

microprocessor 60 operator desire to collect information from

data broadcast 26. For example, voice broadcast 22 and data

broadcast 26 are synchronized broadcasts and the operator of

25 device 40 hears an advertisement of interest provided by way of

voice broadcast 22 and presses the where information button 102f

'15
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for further information} Microprocessor 60 then collects a data

record, i.e., text message information relative to the

advertisement of interest, by way of data broadcast 26 and data

receiver 62. Text message information presented in display

5 portion 100a is obtained, therefore, by the operator activating

the where information button l02f during or just after a voice

broadcast advertisement of interest.

Device 40 holds multiple data records, i.e., one for each

10 geographic point of interest 14. stored information button

102g allows scanning through such stored data records and

selective display of the previously stored data record for a

geographic point of interest 14. In this manner, the user of

device 40 constructs a personal electronic reference tracking

15 travel information including data records for particular

geographic points of interest 14, i.e., data records selected

by and of interest to a particular user. The user thereby

builds a personalized and current database of geographic

points of interest 14. .

20

Filter button l02h drives device 40 into an automatic data

collection mode according to user selected filter criteria. For

example, device 40 monitors the stream of data provided in data

broadcast 22 and compares location information therein to the

25. current vehicle location to collect all references within a given

distance of current vehicle location. Additionally, the user

16
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establishes a category of interest, e.g., auto parts advertise-

ments, grocery store advertisements, sporting goods or restaurant

advertisements, to further filter information available in data

broadcast 22. In this manner, the user of device 40 creates

5 automatically a customized database by designating geographic

points of interest 14 according to user-selected criteria.

The here button 1021 provides another method of creating

a data record concerning a geographic point of interest 14 ‘

within device 40, in this case one corresponding to current

10 vehicle location. The operator presses here button 102i and

creates a geographic point of interest 14 data record

corresponding to current vehicle location. This allows the

user to begin at a given location, operate here button 102i,

and have ability to reference that given location later while

15 travelling, e.g., to return to that given location or to have

directional indication of that given location from another

vehicle location. The data record created by device 40 in

response to the here button 102i includes at least the

longitude and latitude information corresponding to the

20 vehicle position at the time of button 102i activation.

Additional textual information can be entered by the user if

desired, e.g., textual information entered by operation of

control inputs 102 in response to supporting prompts presented

on display 100. For example, the user may wish to name a

25_ location in conjunction with activating the here button 102i

for meaningful later reference thereto.

17
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FIG. 4 illustrates programming of microprocessor 60 for

information collection from data broadcast 26, i.e., in this

case in response to activation of where information button

102f. In FIG. 4, it will be assumed that voice broadcast 22

5 and data broadcast 26 are associated by simultaneous

broadcast. As may be appreciated, other association methods

may be employed and incorporated into the illustrated

embodiment of the present invention. Processing in response

to user activation of the where information button 102f

10 begins in block 140 where microprocessor 60 collects the most

recently received data record of data broadcast 26. As shown

in the present embodiment, voice broadcast 22 and data

broadcast 26 are associated by simultaneous presentation and

microprocessor 60 need only collect in response to activation

15 of the where information button 102f the current presented or

most recently presented data record in data broadcast 26. In

anticipation of such task, microprocessor 60 always collects

in an input buffer (not shown) each data record presented in

data broadcast 26. For each new data record presented, the

20 old, previous data record is replaced in the input buffer.

Thus, when the operator activates where information button

102f, the input buffer holds, or will soon hold, a complete

data record taken from data broadcast 26 and associated with

the current voice broadcast 22 presentation. Thus,

25 processing in block 140 implements a method of association

between voice broadcast 22 and data broadcast 26.

.18
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Decision block 142 determines whether the current voice

broadcast 22 is related to the most recently received data

record. For example, not every voice broadcast 22

advertisement, will have an associatedpresentation, e.g.,

data record available in data broadcast 26. For example, if

the data record most recently received by way of data

broadcast 26 is "stale" then it should not be taken as related

to the current voice broadcast 22 presentation. In such case,

processing branches through block 144 where device 40 presents

on display 100 the message "where information not available"

and processing terminates. If, however, the data record most

recently received is related to the voice broadcast 22

presentation, i.e., not "stale", then processing advances to

block 146 where microprocessor 60 obtains the current vehicle

location and vehicle orientation. As may be appreciated,

determining whether a given data record is "stale" may be

implemented by time-stamping data records held in the input

buffer. The length of time required to become "stale" in the

input buffer is variable and a function of how quickly the

operator of vehicle 10 must activate the where information

button 102f.

Microprocessor 60 then calculates in block 148 the angle

portion 100b and distance-to—travel portion 100c. In other

words, microprocessor 60 calculates'and angle of orientation for

19
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the arrow icon presented in portion 100b using the current

vehicle orientation 106 and the direction of travel toward the

subject geographic point of interest 14. Microprocessor 60 then

calculates the distance-to—travel value for portion 100c as the

5 separation between the current vehicle position and subject

geographic point of interest 14.

As may be appreciated, a timer interrupt may also be set

to itteratively execute procedures updating the display

10 portions lO0b and lOOc as the vehicle changes orientation and

location relative to the geographic point of interest 14

associated with the current data record. Furthermore,

microprocessor 60 may take into account fuel remaining input

92 in comparison to expected vehicle 10 mileage and consider

15 separation between current vehicle position and the subject

geographic point of interest 14. If vehicle 10 holds

insufficient fuel to make the trip to the subject geographic

point of interest, an appropriate display may be presented to

indicate such condition to the vehicle operator.

20 Continuing to block 150, microprocessor 60 presents in

display portion 100a the text message portion of the current data

record, e.g., vendor name, address, phone number, and any other

special promotional information provided. In decision block 152,

the operator has opportunity to keep for permanent storage the

25 current data record, in which case processing branches through

block 154 where the current data record is stored for later

20
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reference, i.e., by operation of the stored information button

102g. Otherwise, processing exits directly from decision block

152.

5 FIG. 5 illustrates by flow chart an alternative method

for gathering information from the data broadcast 22, i.e.,

gathering information automatically according to user-

designated criteria in response to filter button l02h. In

this manner, the operator need not monitor voice broadcast 22

10 to collect information of potential interest by way of data

broadcast 26.

In FIG. 5, processing begins in block 180 where

microprocessor 60 obtains, from the user, appropriate filtering

criteria. For example, user interaction is conducted by way of

15 display 100 and alternate functions defined for control inputs

102 to collect from the user a designation of filter criteria.

For example, the user may be interested in all data records

broadcast and being associated with a location within a given

distance of current vehicle location. In this manner, the user

20 collects advertising information for vendors in close and

convenient proximity to current vehicle location. Also, data

records are classified according to category, and the user

designates as qualifying under user criteria certain categories

of information. For example, the user may be interested in

25 certain types of products or services advertised and having

associated data records in data broadcast 22. In any event,

21
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block 180 represents user designation of criteria applied to data

records appearing in data broadcast 22, i.e., which of those data

records will be accepted and stored by device 40 for later

reference by operation of the stored information button 102g.

Continuing to block 182, microprocessor 60 gets the next

data record provided in data broadcast 22 and, in decision

block 184, applies the user-designated criteria. If the data

record collected in block 182 meets the user-designated

10 criteria provided in block 180, then processing advances to

block 186. Otherwise, processing returns to block 182 from

decision block 184 to collect the next data record appearing

in data broadcast 26. In block 186, microprocessor 60 obtains

the current vehicle position and orientation. Continuing to

15 block 188, microprocessor 60 calculates and displays the arrow

icon at appropriate angle of orientation and the distance-to-

travel value in display portions 100b and l00c, respectively.

Then, in block 190, microprocessor 60 displays the text

20 message data available in the collected data record. An alarm

presented in block 190 indicates to the user collection of a data

record potentially of interest, i.e., satisfying the user-

designated criteria provided in block 180. Decision block 192

allows the user opportunity to discard or keep for permanent

25 storage the data record just collected. Accordingly, if the user

declines storage of the just-collected data record then

22
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processing returns immediately to block 182. Otherwise,

processing advances through block 194 where the just-collected

data record is stored for later reference by operation of the

stored information button 102g. Processing then returns from

5 block 194 to block 182 for collection of a next data record.

As may be appreciated, an exit procedure (not shown)

interrupts the data record collection loop represented by flow

chart in FIG. 5. For example, the user may wish to terminate

10 collection or may wish to modify the designation of data

record collection criteria in block 180. Furthermore,

processing at decision block 192 need not forego collection of

additional data records in data broadcast 26. In other words,

additional records may be queued for review by the operator

15 even though microprocessor 60 is awaiting input at decision

block 192. Also, should the operator not respond immediately

at decision block 192, a time—out feature allows processing to

advance without requiring user input, e.g., accepts for

storage the data record qualifying under the user designated

20 criteria and allows the user to later delete the record from

device 40.

FIG. 6 illustrates by flow chart processing conducted by the

radio broadcast system 20 in providing associated voice broadcast

22 and data broadcast 26. In FIG. 6, processing begins in block

25 200 where radio broadcast system 20 receives an advertising

subscription including both voice advertising for presentation in

23
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the voice broadcast 22 and message information for presentation

in the data broadcast 26. As noted herein above, association

between the voice advertisement and message data is by

simultaneous broadcast. Thus, system 20 transmits in block 202

5 the text message information and location information in data

broadcast 26 followed by transmission of the voice presentation

in voice broadcast 22. As may be appreciated, processing in

blocks 202 and 204 repeats intermittently, i.e., according to how

often and when the dual channel advertisement is to be broadcast._

10

FIG. 7 illustrates programming for microprocessor 60 in

response to activation of the stored information button 102g. In

FIG. 7, processing begins in block 220 where microprocessor 60

presents opportunity for the user to scan stored data records

15 according to a given criteria, i.e., get a display selection from

the user of device 40. For example, the user wishes to display

data records according to a certain sequence or to display only

records meeting a certain criteria, e.g., restaurant

advertisements. Having obtained a display selection from the

20 user, processing advances to block 224 where microprocessor 60

gets a next data record according to the user—designated display

selection. Continuing to block 226, microprocessor 60 obtains

the current vehicle position and orientation. Then, in block

228, microprocessor 60 calculates and presents display portions

25 l00b and 100c, i.e., displays vector information indicating the

distance and relative orientation to a geographic point of

24
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interest 14 corresponding to the data record currently presented.

Continuing to block 230, microprocessor 60 displays at display

portion 100a the text portion of the data record for review by

the user. Decision block 232 provides the user opportunity to

5 terminate scanning of stored information in which case processing

exits from decision block 232. If the user continues scanning

through the scored data records according to the designated

display selection, then processing returns from decision block

232 to block 224 where a next data record in the sequence is

10 selected for review by the user.

_Important to note, as the user scans through stored data

records and obtains a presentation on display 100, the then-

current vehicle orientation and location are referenced to

15 present a then-current relative position in display portions

l00b and 100C, i.e., the current relative direction of travel

and distance to the geographic point of interest 14 associated

with the data record currently displayed by device 40. Also,

processing illustrated in FIG. 7 initiates a timer interrupt

20 procedure updating display portions 100b and 100c as the

vehicle orientation and location relative to the currently

displayed geographic point of interest 14 changes.

The scanning procedure illustrated in FIG. 7 may, as will be

25 appreciated, be augmented to include additional features such as

deleting data records, sorting on various fields of the text

25
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message portion, and applying additional category values whereby

the user may better manage a collection of information maintained

in device 40 and relevant to travel of vehicle 10 to and from

geographic points of interest 14.

Thus, an improved vehicle information device and method

of operation have been shown and described. Under the present

invention, a user builds a customized database containing I

geographic points of interest, including precise longitude and

10 latitude information and ability to provide distance and

orientation of travel toward the geographic point of interest

and in relation to the current vehicle location. In this

manner, the user obtains useful information by way of radio

signal without requiring reference to a massive digital

15 database of the surrounding geographic area. Information

obtained by radio signal is always current, i.e., replaced by

subsequent broadcast. In this manner, the operator maintains

a dynamic and up-to-date database of specific geographic

points of interest.

20

It will be appreciated, that the present invention is not

restricted to the particular embodiment or embodiments that

have been described and illustrated herein, and that

variations may be made therein without departing from the

25. scope of the invention as found in the appended claims and

equivalents thereof. .

26
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Claims

What is claimed is:

1. A method for providing travel information relative to

vehicle location, the method comprising the steps:

5 transmitting information of potential interest, said

information of potential interest including records, each

record including at least a location corresponding to a

geographic point;

receiving at travel information devices said information

10 of potential interest;

determining at each travel information device a current

location therefor; and

selecting at each travel information device ones of said

records for display, said display including indication of

15 direction and distance to the corresponding geographic point

in relation to said current location for said travel

information device.

2. A method according to claim 1 wherein said

20 transmitting step includes, in said information of potential

interest, also text message data.

3. A method according to claim 2 wherein said text

message data comprises advertising data for a vendor at the

25 corresponding geographic location.

.27
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4. A method according to claim 1 wherein said method

further comprises the step of carrying said travel information

device in a vehicle.

5 5. A method according to claim 1 wherein said step of

transmitting includes transmitting voice information by voice

broadcast and text data information by data broadcast, said

records being provided in said data broadcast, said voice

broadcast and data broadcast being associated whereby

10 presentation of said voice broadcast corresponds to a given

portion of said data broadcast.

6. A method according to claim 1 wherein said step of

transmitting information comprises the step of transmitting

15 advertising information and said geographic point corresponds

to a vendor location associated with said advertising.

7. A method of operating a travel information device

carried by a vehicle along a travel route, the method

20 comprising the steps:

receiving data records by radio signal, each data record

corresponding to a potential point of interest along a travel

route and including at least a geographic location for said

potential point of interest:

28
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selecting and storing ones of said data records;

calculating current location for said travel information

device; and

displaying position relative to said current location of

a geographic location corresponding to a selected data record.

8. A method according to claim 7 wherein said data

records correspond to advertising information of a vendor at

said geographic location.

9. A method according to claim 7 wherein said method

further comprises advertising broadcast by voice signal and

associated with at least one of said data records.

10. A method according to claim 7 wherein said

displaying position step comprises the step of displaying

relative orientation of a direction and magnitude of distance

from said current location to said geographic location.

11. A method of providing travel information at a

vehicle, the method comprising the steps:

detecting said vehicle position;

collecting information relevant to geographic points of

interest, said information including a geographic location for

each of said geographic points of interest; and

29
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displaying relative to a current location as established

in said detecting step a distance to and a direction toward a

selected one of said geographic points of interest.

12. A method according to claim 11 wherein said method

further comprises the steps:

maintaining a plurality of data records, each

corresponding to information taken from said collecting step

and relevant to a geographic point of interest; and

reviewing said plurality of data records while

concurrently executing said display step relative to a data

record currently under review taking into account a then-

current vehicle location.

13. A method according to claim 11 wherein said

collecting step comprises the steps:

monitoring by an operator of the travel information

device a voice broadcast; and

actuating by an operator said travel information device

to capture information in an associated data broadcast.

14. A method according to claim 11 wherein said step of

detecting said vehicle position is by satellite transmission.

30
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Apparatus and method For local insertion of
material in broadcasting

Field of the Invention

The present invention relates to apparatus and methods for local insertion of

analogue or digital material, such as audio/video advertisement, in analogue and digital

broadcasting.

5 Background of the Invention

Advertising in television broadcasting has traditionally been an exclusive field for

large companies on national or multinational level.The reasons have i.a. been found in

high producing costs for commercials and, perhaps above all, in the fact that a very large

number of consumers are reached in one broadcast and thus motivating a high price per

10 broadcast commercial. Declining producing costs and an increasing number of rebroad-

cast systems, such as cable television systems and the like, targeting limited consumer

groups that are integrated e.g. geographically or by virtue of interest have given rise to a

need for inserting locally broadcast commercials in conveniently arranged slots in wide

area broadcast television channels. This would e.g. allow large companies to insert

15 information about local dealers into centrally produced commercials or small companies

to afford locally broadcast commercials into a medium which in practice has been pre-

viously closed.

Prior Art

20 Advertising insertion systems have evolved from analogue insertion wstems descri-

bed for example the documents US Patent 4,724,491 to Lambert, US Patent 5,060,068

to Lindstrom and WO 93/10630 of Keene with video tape recorders playing commercials

and being switched on in response to cue in signals broadcast in the main television

signal. These analogue and partly mechanical systems present problems concerning

25 reliability in the segueing of an advertisement segment into the main television signal or

vice versa.

Other problems in this field concern the transmitting of additional television signals

to be inserted into a main television signal from a central site to a remote site, and the

monitoring and logging of additional signals that actually have been inserted and
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broadcast. These and related problems are dealt with in the US Parent to Esch and in the

European patent application EP-Al-0 620 689 of Lambert.

A digital insertion system is shown in WO 93/21732 of Fasciano et al. This

document describes a system comprising an apparatus for digitizing, compressing and

5 storing audio/video source information, a playing apparatus for decompressing the source

information and regenerating an analogue signal and a patching apparatus adapted to

insert the regenerated analogue signal into a broadcast channel. Different general

configurations and compression schemes are described.

10 Problems in Prior Art

Problems in prior art concern i.a. reliability in synchronizing and cueing additional

signals into a broadcasting or other communication channel, and reliability in remote

control of insertion apparatus. In particular it is a problem to achieve a technical

implementation that satisfies reliability requirements to a cost which is reasonable to a

15 larger group of advertisment buyers.

Objects of the Invention

It is a overall object to achieve an insertion system which allows a flexible and

reliable remote control of insertion equipment and which provides reliable timing,

20 cueing, synchronizing and playing of insertion material. A particular object is to provide

such a system in a digital implementation, with a high degree of integration of functional

units and at a low cost. Another object is to provide such a system which makes use of

existing broadcast system resources without interfering with other broadcast or communi-

cated material and which is transparent to other system users.

25 These and other objects and advantages are accomplished by means of a system,

apparatus and method with the features of independent claims 1, 6,9 and 12, respec-

tively. Further features and embodiments of the inventive concept are indicated in the

dependents claims.

30 Brief Description of the Drawing

I The inventive concept will now be described by means of an embodiment of the

invention and with reference to the figures of the accompanying drawing.

Fig 1 is a schematic illustration of a broadcast system incorporating the inventive
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insertion system and showing a central site and a headend site of a remote rebroadcast

system;

Fig 2 is a schematic illustration of an embodiment of a central control apparatus

provided in a central site according to Fig I;

5 Fig 3 is a schematic illustration of an embodiment of a local insertion control

apparatus provided in a remote headend site according to Fig 1;

Fig 4 is a schematic illustration of an embodiment of a cue in apparatus comprised

in a local insertion control unit according to Fig 3; and

Fig 5 is a schematic illustration of an embodiment of a signal changeover means

10 comprised in an embodiment of a cue in apparatus according to Fig 4.

Description of Embodiments of the Invention

Fig 1 shows a schematic illustration of a broadcast system comprising means for

local insertion of additional material into a main broadcast signal. For example a central

15 TV station (2) for broadcasting one or several TV channels is coupled via e.g. conduc-

tive or optical transmitting means 16, aerials 18 for terrestrial wireless transmission or

parabolic aerials 20 for transmission via satellite to one or several remote headend

stations 4 for rebroadcasting a television signal from the central TV station. The headend

station 4 is integrated in a rebroadcast system using e.g conductive/optical 16, terrestrial

20 wireless 18 or satellite transmission 18 means for rebroadcasting the television signal to

TV consumers 38. A headend station 4 may also be coupled to a service and/or control

station 6 where additional material to be inserted in predefined slots of the main

television signal, such as local commercials in the form of audio and/or video segments,

text, characters, data or control information, may be produced, encoded or compressed.

25 The additional material may be transmitted to the headend station 4 e.g by means of

satellite communications 30, telephone/modem communications 32, ISDN 34 or manual

or mechanical conveyance 36.

The central TV station 2 is provided with a central control unit 14 for controlling

the insertion of additional material.The central control unit 14 is coupled to broadcast

30 equipment 8 for TV channels, i.e. one or several main television signals, to storage

means 10 for storing a central play list containing information about the main television

signal, central commercials and predefined slots for central and local insertion of

additional material. Central insertion of additional material may be controlled by the
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central control unit 14 or any other insertion equipment comprised in or coupled to the

broadcast equipment 8.

The central TV station of Fig 1 comprises a per se known broadcast equipment 8

coupled to a central control unit 14, wherein an output broadcast television signal from

5 said broadcast equipment 8 is input into the central control mit 14. Said central control

unit 14 is adapted for controlling the insertion of a media segment, which is a section of

information represented e.g. in the form of audio, video, software, stills or data signals.

An embodiment of the central control unit 14 comprises control software, a cueing

generator and possibly a modem for data communications. Different embodiments of the

10 central control unit are operated by means of menu software using a keyboard or a

customized control panel, or by means of an existing automatic control system.

The remote headend station of Fig 1 comprises a remote control unit 22 coupled to

remote control means 26 and storage means 24 for storing a local playlist, additional

material or media segments to be inserted, log files and status information. The

15 mentioned means 22,24,26 are coupled to a not shown television signal receiver and a

not shown rebroadcast equipment. The remote control unit 22 may itself be controlled

either through the remote control means 26 or through insertion control signals in-

corporated in the broadcast television signal received by the headend station. By means

of the communications means comprised in the described system, a network may be

20 formed between a central site (2), a remote site (4) and compression and/or decomp-

ression means located at a separate site.

The method for insertion comprises the steps of:

1. Producing or compiling a media segment;

2. Defining a scheduled slot, i.e. a portion of time in a broadcast which can be allocated

25 for insertion of a media segment or a block, which is a number of consecutive media

segments;

3. Transferring a media segment to and storing it in the remote headend station 4;

4. Notifying the central TV station 2;

5. Centrally planning and controlling the insertion of each media segment by means of

30 the central control unit 14; I

6. Encoding a cue in signal into a broadcast television signal;

7. Broadcasting/communicating said television signal comprising said cue in signal to

remote headend stations 4;
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8. Inserting, at a headend station 4, in response to said encoded cue in signal, said stored

media segment in said defined slot;

9. Broadcasting said media segment to TV consumers 38;

10. Rebroadcasting said television signal to TV consumers 38;

5 11. Communicating possible operating errors or logging information from remote hea-

dend station 4 to central TV station or monitoring center.

Fig 2 shows an embodiment of a central control unit 14 for scheduling insertion of

additional material, said central control unit comprising a central processing unit (CPU)

platform 48 being able to execute multitasking control and logging software 50. Data

10 storage means 42, e.g. a magnetic or optical disc, is coupled to the CPU 48 via a storage

means interface 44. Monitoring circuits 46 and a signal encoder 40, e.g. a teletext

encoder, are mutually coupled as well as coupled to the CPU 48. A conventional studio

television signal output 66 is coupled to said signal encoder 40 for encodinglinsertion _

control signals into the television signal, which after encoding is fed to an insertion

15 encoded television signal output 68 for conventional broadcasting. Also coupled to the

CPU 48 are data communications means 54, e.g. modem or ISDN equipment, which is

connectable to external communication means 62, and serial input/output ports 56 being

connectable to external serial interfaces 64. For an optional interface between the central

control unit 14 and a human operator a keyboard 52, a display means 58 or control

20 switching means 60 are connectable to the CPU 48.

For controlling a number of remote control units 4, one embodiment of the in-

ventive system operates by means of a signalling method using the vertical blanking

interval VBI of a television signal. In one preferred embodiment the inventive method

involves using only one user selectable line of the VBI and the signals may typically

25 have up to 10 EXP 14 different codings with full error checking. To their form the

signals used in this method are Teletext compatible but are transparent to standard

Teletext receivers. Such control signals are locked to the television signal, and are thus

available any time a television sigial itself is available. Controlling commands from the

central control unit 14 to a remote control unit 22 may also be transferred through

30 VSAT, ISDN or modern, and in most cases sigials being sent in return to the central

control unit 14 would be transferred through ISDN or modern. In one embodiment

signals used to achieve an insertion comprise firstly, a cue signal transferring information

about playlists for different remote control units 22 and secondly, an action sigial for
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triggering an insertion of a predefined media segment.

In a preferred embodiment of the VBI transferring method the control signals are

Hamming coded for data security. The data structure of control signals may be

configured with data comprising:

5 1. Clock run in specification;

2. A framing code;

3. Data channel specification;

4. Designation code;

5. Security access code;

10 6. Format signal;

7. Action signal;

9. Parameters.

The inventive system comprise functional means for performing the following steps

in response to corresponding control or command signals.

15 For media segment player means:

1. Cueing in a block of additional material;

2. Playing or broadcasting a cued block;

3. Stopping a currently played block;

4. Holding a currently played block;

20 5. Releasing a currently played block;

6. Cancelling a stored block.

For insertion system units:

1. Resetting selected remote control units 22;

2. Setting time and date;

25 3. Downloading current log file to central control unit 14;

4. Selecting a defined remote control unit 22 to listen to next command;

5. Setting conditions, e.g. if and when, for remote control units to verify commands and

operations with the central control unit 14.

For data transfer units controlling transfers of large amounts of data, eg. additional

30 material, playlists, program updates:

1. Initiating data transfer;

2. Ending data transfer;

3. Identifying data blocks.
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For controlling data file storage means:

1. Identifying or confirming existing file;

2. Deleting files;

3. Copying files;

5 4. Moving files;

5. Renaming files;

6. Retrieving directory of files.

The remote control units 22 (Fig 1) are configured as multichannel units with the

ability of changing input and output channels dynamically. In an example, an input

10 channel refers to a monitoring channel, while an output channel is the channel into

which additional material is inserted. The remote control unit 22 has an interface both to

internal insertion means and to external equipment comprised in a rebroadcast station.

For monitoring and controlling said external equipment, the remote control unit 22

comprises functional means for:

15 1. Setting an input switch controlling an input channel;

2. Setting an output switch controlling an output channel;

3. Setting an analogue switch;

4. Setting a relay;

5. Setting user bits showing user status;

20 6. Reading monitor bits showing predefined the status of predefined units.

Command parameters used in connection with said control signalscomprise a

timestarnp and a playlist identity including an indication of one or several of the

following items: year, month, day of month, hour, minute, second and block number.

Fig 3 shows an embodiment of a remote control unit 22 comprising an insertion

25 control unit 76 coupled to a signal switching means 74 which also is coupled to an

analogue or digital insertion signal recorder and/or player 80 comprising genlock circuits.

The insertion player 80 is preferrably provided with means for signal or data

compression/decompression, e.g according to an MPEG-2 or a JPEG system. The

switching means 74 is adapted to switch to broadcut television output in case of system

30 failure. The mentioned units 76, 74 and 80 are further coupled to and controlled by a

central processing unit (CPU) platform 70 being able to execute multitasking control and

logging software 72, and the insertion control unit 76 may also be provided with an

input/output port 112 for external control and monitoring signals. A remote control unit
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22 may be configured to be able to handle several different incoming television signals

for different TV channels. In operation, a television signal comprising an video signal 96

and an audio signal 98 is input into the signal switching means 74, a connection 110 is

provided for conveying the video signal to the insertion control unit 76, a genlock video

5 signal 104 is conveyed to the genlock circuits of the insertion signal player 80 and an

insertion video signal 100 as well as an insertion audio signal 102 being genlocked with

the original television signal are transferred to the signal switching means 74. The

received broadcast television signals 96 and 98 are rebroadcast through video output 106

and audio output 108, and in response to a cue in signal transmitted together with said

10 television signal 96 or 98, the signal switching means 74 switches over to rebroadcast

said inserted audio/video signals 100,102 for a predefined time interval.

Embodiments of the remote control unit 22 further comprise, interconnected or

coupled via the CPU 70, a storage means 82, e.g. rnagnetical or optical, a storage means

interface 84, data cornmunicationsimeans 78 connectable to external communications 114

15 such as modern, ISDN or VSAT, monitoring means 88, additional facility means 86, e.g.

local Teletext, serial input/output ports 92 and display means, e.g. LCD display 90 or

video monitor 94.

Fig 4 shows an embodiment of the insertion control unit 76 provided with a

computer interface 120 comprising address decoding circuits, interrupt control circuits

20 and read/write circuits allowing a connected computer processor to communicate with

imits coupled to said interface 120. An embodiment of the computer interface is

implemented by means of generic array logics (GALS) and part of a field programmable

gate array (FPGA). The insertion control unit 76 further comprises a video input switch

116 for selecting, from a number 1-N of received input signals/charmels 144, a signal

25 from which data should be encoded. The video input switch 116 may is controllable by

means of a connected computer 70 (FIG 3) or by means of control data received through

any. other communications device. The main purpose of the switch is to allow a number

of charmels to be monitored without duplicating receiver and decoding means in the

headend station. In another embodiment difierent VBI lines may be allocated to different

30 TV channels, so that each TV channel can be sampled at least once a frame. In that

case, the channels would normally have to be sync locked together.

A video output 146 is used for genlocking insertion material recorder and player, and ot-

her devices of the system. The video output 146 is also input into a pulse generator 118
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for generating pulses from the selected video signal. These pulses are then transmitted to

and used by other fimctional units comprised in the system, e.g. synchronizing and

blanking means.

A Teletext/data broadcast receiver 124, possibly implemented in an FPGA, is

5 coupled to the computer interface 120, a random access data storage means 122 and an

error checking/correction means 126. As has been explained above, initial data trans-

mitted using a line of the VBI is utilized as an independent data channel as specified by

the Teletext specification, whereas other ftmctional data, e.g. cueing, playing, logging,

crosschecking and playlist information, is transmitted in a Hamming coded data format.

10 The receiver 124 extracts data from the video signal and validates the initial data for

correctness. If valid data is detected, the additional information is sent the error

checking/correction means 126 for checking and possible correction before validated data

is stored in the storage means 122. The receiver 124 controls the storage of received data

in the storage means 122.

15 An audio/video changeover means 132 for switching from rebroadcasting a received

television/channel signal 144 to an insertion signal 148 from an insertion material player.

The audio/video changeover means 132 is i.a coupled to the computer interface 120.

The insertion control unit 76 may further be provided with a data comparator 130

coupled to a non volatile storage means 128, which may be preloaded with a block of

20 data from the CPU 70 (FIG 3) for allowing a real time comparison with the decoded

data as it is received.

For acheiving integration of insertion system units into existing rebroadcast systems

and controlling external devices by means of the CPU 70 (FIG3), embodiments of the

insertion control unit 76 may be provided with one or several relays 134 used to turn on

25 and off various devices comprised in the system, control switches 136 and status

indicators 138. Said devices 134, 136 and 138 are coupled to the computer interface 120

and to a general purpose interface 142. For various purposes, a serial interface, e.g.

RS232, may also be coupled to the computer interface 120.

An embodiment of an audio/video changeover means 132 is shown in Fig 5

30 comprising a computer interface 152, a number 1 to N five signal routes audio/video

switches 154 coupled to said computer interface 152 and an unbalanced to balanced con-

verter 156 coupled to said audio/video switches 154. The audio/video switches 154 allow

insertion of additional material signals comprising insertion video signal (IV), first
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channel insertion audio signal A (IA A) and second channel insertion audio signal B (IA

B) into a number N TV channels. The insertion is controllable by means of a CPU 70

(FIG 3) or directly from integrated teletext control signal or command detection. As

mentioned above, insertion audio signals from a insertion material player is input in two

5 channels A and B, which may be stereo or two different languages. In order to maintain

normal broadcast quality, balanced or differential audio signals are generated in said

changeover means 156 by means of a comprised converter and signals A+,A-,B+,B- are

output and transmitted to the audio/video switches 154. Said audio/video switches are

each provided with one video switch and four audio switches, which change

10 simultaneously from the input TV channel signals V,A+,A-,B+,B- to the corresponding

insertion signals W, [B and IA signals in response to insertion control signals. Said

changeover means 132 is preferrably provided with a real time switching means for

separately switching the video signals in order to allow centrally broadcast vertical

interval data to pass through unchanged. The default condition is for all switches to pass

15 their respective TV channel signals unchanged.

The insertion control ,unit 76 may further be provided with a data comparator 130

coupled to a non volatile storage means 128, which may be preloaded with a block of

data from the CPU 70 (FIG 3) for allowing a real time comparison with the decoded

data as it is received.

20 ' Couplings and signal transmitting routes between functional units of the inventive

system are apparent from the drawings.

25
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Claims

1. A system for insertion of additional material into a TV charmel television signal

being broadcast from a central source (2) and received by a remote receiver (4) adapted

for rebroadcasting said television signals to a number of end user units (38),

characterized in

5 central insertion control means (14) for centrally controlling the insertion of said

additional material, said central insertion control means being coupled to broadcast

equipment of said central source and being adapted to incorporate a control signal and

an information signal into said television signal; and in

remote insertion control means (22) for locally controlling the insertion of said

10 additional material, said remote insertion control means being coupled to rebroadcasting

equipment of said remote receiver (4), being adapted to detect control said control

_ signals and information signals in ‘a received television signal and being adapted to

rebroadcasting said additional material in response to said control signal for a predefined

time interval.

15

2. A system as recited in claim 1, characterized in a first remote control means

(12) coupled to said central insertion control means (14) for remotely controlling and

communicating with said central insertion control means;

a second remote control means (26) coupled to said local insertion control means

20 (22) for remotely controlling and communicating with said remote control means (22);

and in that

communication with said remote control means (12,26) and said insertion control

means (14.22) is performable by means of communications means (l6,18,20).

25 3. A system as recited in claim 1 or 2, characterized in that said central insertion

control means (14) is operating in response to central playing schedule information.

4. A system as recited in any of the preceding claims, characterized in that said

remote insertion control means (22) is coupled to storage means (24) for storing

30 additional material, play lists, log files and status information.
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S. A system as recited in any of the preceding claims, characterized in that a

central insertion control means (14), a local insertion control unit (22) and possibly a

separately located compression and/or decompression means for compressing and/or

decompressing information are connectable into a network by means of said

5 communications means (16, 18,20).

6. An apparatus for central insertion connol (14) interconnectable with a system for

insertion of additional material into a TV channel television signal being broadcast from

a central source (2) and received by a remote receiver (4) adapted for rebroadcasting said

10 television signals to a number of end user units (38), characterized in a storage means

(42) for storing control information as well as additional material information and

logging information;

a processing means (48) for controlling and monitoring said insertion and being

coupled to said storage means (42);

15 an encoding means (40) for encoding control signals and information signals into a

broadcast ‘television signal, said encoding means being coupled to said processing means

(43).

7. An apparatus as recited in claim 6, characterized in that said encoding means

20 (40) comprises a teletext encoder.

8.An apparatus as recited in any of claims 6 or 7, characterized in data

communications means (54) for external communication and serial interface means

(56,64) for connection to extemal devices, said data communications means (54) and

25 said serial interface means (56,64) being coupled to said processing means (48).

9. An apparatus for local insertion control (22) in a system for insertion of

additional material into a TV channel television signal being broadcast from a central

source (2) and received by a remote receiver (4) adapted for rebroadcasting said

30 television signals to a number of end user units (3 8), characterized in a processing

means (70);

a storage means (82) for storing additional material and being coupled to said

processing means (70);
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a playing means (80) for playing stored additional material and being coupled to

said processing means (70) and said storage means (82);

a television signal switching means (74) for switching between rebroadcasting recei-

ved television signals (96,98) and additional material being played by said playing

5 means (80), said additional material being input into said switching means (70) as

television signals (100,102); and

an insertion control means (76) being coupled to said switching means (74) for

controlling it, said insertion control means having an input for receiving the video signal

portion of a broadcast video signal, from which a control signal is extractable.

10

10. An apparatus as recited in claim 9, characterised in that it comprises

genlocking means (81) having an input 104 for receiving a broadcast video signal and

being coupled to said playing means (80) for genlocking its output signal to said

received video signal. ‘

15

11. An apparatus as recited in any of claims 9 or 10, characterized in that said

insertion control means comprise a processor interface (120) being connectable to said

processor means (70);

a teletext and/or data broadcast receiver (124) being coupled to said computer

20 interface (120);

an audio/video changeover means (132) for switching from outputting a received

television signal to outputting an insertion signal from a insertion material playing means

(80), said changeover means being coupled to said computer interface (120).

25 12. A method for insertion of additional material into a TV channel television signal

being broadcast from a central source (2) and received by a remote receiver (4) adapted

for rebroadcasting said television signals to a number of end user units (3 8),-

characterized in the steps of:

producing or compiling a media segment;

30 defining a scheduled slot, i.e. a portion of time in a broadcast television signal, -

which can be allocated for insertion of a segment or a block of segements of additional

material;

transferring an additional material segment to and storing it in the remote headend
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station (4);

notifying a central TV station (2) that said additional material segment has been

stored in said headend station (4);

centrally planning and controlling the insertion of each media segment by means of

5 a central control unit (14);

encoding a cue in signal into a broadcast television signal;

broadcasting/communicadng said television signal comprising said cue in signal to

remote headend stations (4);

inserting, at a headend station (4), in response to said encoded cue in signal, said

10 stored additional material segment in said defined slot;

broadcasting said media segment to TV consumers (38);

rebroadcasting said television signal to TV consumers (38);

communicating possible operating errors and/or logging information from remote

headend station (4) to central TV station or a monitoring center.
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