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48. (n ) An information management and synchronous communications system

 comprising:

a. a central database containing applications and data,

b. first computing device associated with the central
d tabase,

c. a s ond computing device associated with a second

stora e medium containing applications and data,

(I. an app] ations program interface, and

e. 21 Comm ‘cations control module;

wherein applications or data are sync nized between the central database and the second

storage medium and wherein the applic 'ons program interface and communications control

module establish a seamless link between e data in the central database and the data on the

second storage medium. fl
49. (new) The information man ement and synchronous communications system

of claim 48 wherein the communications contro module and the applications program interface

enable the automatic generation of and updating of operator menus or screens on the second

computing device based on data from the central d abase.

50. (new) The information managem t and synchronous communications system

of claim 1 wherein the second menu is generated manually selecting items from the first

menu, adding items to the second menu or assigning p eters to items in the second menu.

51. (new) The infonnation management d synchronous communications system

of claim 1 wherein the data is synchronized by digita transmission between the data storage

device connected to the central processing unit and at leas one other computing device.

52. (new) The infonnation management and synchronous communications system

of claim 12 wherein the modified menu is generated by man lly selecting items from the master

menu.
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53. ( w) The information management and synchronous communications system

of claim 12 wherein the ata is synchronized by digital transmission between the data storage

‘device and at least one other c puting dev° e.

54. (new) The comp r sém of claim 31 wherein the data is synchronized by
_d_i_g__i~t'al transmission between the storage vice and at least one other data storage medium.

/ gffnew) The information management and synchronous communications system
of claim ggavherein the applications and data are synchronized by digital data transmission
between the central database, at least one wireless handheld computing device, at least one Web

server and at least one Web page.

56. (n w) The information management and synchronous communications system

  

 

 

of claim 44 wherein- th pplications or data are synchronized by digital data transmission

between the central database at least one w‘ less handheld computing device.

57. (new) The inform ‘on m ement and synchronous communications system

of claim 4‘? wherein the applications or ata are synchronized by digital data transmission

between the central database, at least one wire computing device and at least one wireless

paging or beeper device.
 

REMARKS

By the present amendment, claims 1, 12 and 31 are amended. Claims 20-30 and

40-43 were allowed. New claims 44-5‘? have been added. Claims 1-57 are now pending. \i-_-

new matter has been added.

Claims 1-19 and 31-39 were rejected under 35 U.S.C. l02(e) as anticipated b}

Cupps et al. U.S. Patent No. 5,991,739. Claims l, 12 and 31 have been amended to further recite

that the data comprising the second or modified menu is synchronized between the data storage

device connected to the central processing unit and at least one other computing device. Cupps

-6-
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describes the dynamic creation of menu web pages that are customized to a customer's request.

(See, e.g., col. 9, lines 3-7). However, Cupps does not describe the synchronization ofgenerated

menus between different databases or computing devices. As a matter of fact, Cupps describes

data transmission via phone or fax (e.g., col.10, lines 26-42) precisely because Cupps did not

appreciate what Applicants describe and claim, i.e., real-time synchronization of data on

different computers or databases. Claims 1, 12 and 31 as amended are thus believed to be

patentably distinguishable over Cupps.

Claims 2-11, 13-19 and 32-39 further contribute to the claiming of the invention

because they are directed to further aspects of the claimed device. Claims 2-1 1, 13-19 and 32-39

depend from claims 1, 12 or 31. With the amendments to claims 1, l2 and 31, it is respectfully

submitted that claims 2-1 1, 13-19 and 32-39 are now allowable.

New claims 44-57 recite further aspects of the invention which Applicants art‘

entitled to claim. Claims 44-49 find support in the specification, e.g., at page 21, lines 8-10 and

14-15; page 20, line 8 — page 21, line 3 and page 25, line 10 — page 26, line 8. Support for new

claims 50 and 52 is found, e.g., at p. 12, line 3 - page 15, line 25. Support for new claims 51 and

53-57 is found, e.g., at page I, line 1? and p. 2, lines 2-3. No new matter has been adtlczi

Applicants respectfully submit that new claims 44-51‘ are distinguishable and patentable aw-:t' iht‘

prior art of record.

To avoid any negative inference, Applicants state for the record that Elm

respectfiilly disagree with the Examiner’s statements with regard to claims 1-19 and 31-39 that

Cupps discloses a synchronous communications system. Applicants fiirther disagree with the

Examiner’s statements with respect to claims 8 and 16 that Cupps discloses creating the second

menu in conformity with extensible markup language. In any event, claims 1-19 and 31 -1‘) :15

amended are asserted to be patentable over the prior art of record as discussed above.

-7.
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It is therefore respectfully submitted that the invention as now claimed in rejected

claims 1-19 and 31-39 and new claims 44-57 is patentable over the cited references and those

claims are in condition for allowance. Accordingly, reconsideration and withdrawal of the

rejection of claims 1-19 and 31-39 and allowance of the pending claims, being claims 1-57, is

respectfully requested.

Respectfully submitted,

Morgan & Finnegan, L.L.P.

Date: February 26, 2001

flu.

B 011:: W. Osborne

Registration No. 36,231

 :

MORGAN & FINNEGAN, L.L.P.
345 Park Avenue

New York, NY 10154-0053
TELEPHONE: 212-75 3-4300
TELECOPIER: 212-751-6849
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Docket No. Q» 125-4002USl

 

Applicant(s) : McNally et al.

Serial No. : 09.-’400,4l 3 Group An Unit: 2l73

Filed : September 21, 1999 Examiner: Cao Nguyen

For : INFORMATION MANAGEMENT AND SYNCHRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

AM 

ASSISTANT COMMISSIONER FOR PATENTS

Washington, D.C. 20231

Sir:

"ll'ansnu‘tted herewith is an Amendment for the above—ident-ified application.

[ ] No additional fee is required
[ X ] The additional fee has been calculated as shown below: M

-4
 R 0 8 30

Tech 0?

Claims Highest No. ‘V ceflfel-2!
Remaining Covered by Rate 00
After Previous Present Additional

Amendment Payments Extra Fee

‘l'otal'
Claims 57 - 43 = 14 X $18.00 $2§.2.l.El

Independent
Claims 8 - 5 = 3 it $80.00 $2$_Q.£E!

Multiple (If claims added by amendment include
Dependent Multiple Dependent Claim(s) and there
Clairn(s) was not Multiple Dependent Clai.ms[s) sum

in application before amendment add
$270.00 to additional fee.) Total: $422,131

[ X] Statement of “Small Entity” Status Under 37 CFR § 1.27 filed _Sgm§mh:L2_L_1222 .
Reduced Fees Under 37 CFR § l.9(f} (50% of total) paid herewith. $_Z1§.fl9.

Includes all independent and single dependent claims and all claims referred to in multiple dependent
claims. See 3'! C.F.R. § 1.750;).

602l'l'6_l
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[ ] Charge fee to Deposit Account No. 13-4500. Order No.
A DUPLICATE COPY OF THIS SHEET IS ATTACHED.

[X] The Assistant Commissioner is hereby authorized to charge any additional fees which may be required for
this amendment, including all fees pursuant to 37 CPR. § 1.17 for its timely consideration, or credit any
overpayment to Deposit Account No. 13-4500. Order No. ,3 12§;_4.m21JSl . A DUPLICATE
COPY OF THIS SHEET IS ATTACHED.

[ ] Page(s) of substitute Sequence Listing

[ ] Computer disk(s) containing substitute Sequence Listing

[ ] Statement under 37 CPR. § l.825(b) that the computer and paper copies of the substitute Sequence Listing
are the same.

[ X ] A check in the amount of S Efim to cover the filing fee is attached.

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.

Dated: February 26, 2001 By: ét” . 0
John W. Osborne

Reg. No. 36,231

CORRESPONDENCE ADDRESS:

MORGAN & FINNEGAN, L.L.P.
345 Park Avenue

New York, New York l0lS4

(212) 758-4800
(212) 751-6349 Facsimile

FORM: AMD-TRAN.NY
Rev. l0.’01lO0
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Applicant(s) : McNally et al.

Serial No. : 09;’-400,413 Group Art Unit: 2173

Filed : September 21, 1999 Examiner: Cao Nguyen

For : INFORMATION MANAGEMENT AND SYNCHRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

 LEfl

ASSISTANT COMMISSIONER FOR PATENTS

Washington, D.C. 20231

Sir:

I hereby certify that the attached Amendment Fee Transmittal; Amendment; Check for $188.00;

Check for $58.00; and Postcard.

along with any paper{s} referred to as being attached or enclosed and this Certificate of Mailing are being deposited

with the United States Postal Service on date shown below with sufficient postage as first-class mail in an envelope

addressed to the: Assistant Commissioner for Patents, Washington. D.C. 20231.

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.

Dated: February 26, 2001 . 0/é”<-_
W. Osborne

Reg. No. 36,231

CORRESPONDENCE ADDRESS:
MORGAN & FINNEGAN LLP

345 Park Avenue I
D

New York, New York 10154

(212) 753-4800 M4
(212) 751-6849 Facsimile R 0 8 2001

Techno’
= .. °9rc

§?§“5‘s,§f9“3T “Y %"3100
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Applicant : McNally et :1. Group Art Unit: 2173

Serial No. : 09{400,413 Examiner: Cao Nguyen

Filed : September 2 l , 1999

For : HNIFORMATTON MANAGEMENT AND SYNCHRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

 

Assistant Commissioner For Patents

Washington, D.C. 20231
Attn: OFFICIAL DRAFTSPERSON

Sir:

Enclosed for filing in the above-identified application are six (6) sheets of formal

drawings containing Figures l—?, corrected as required by the Official Draftsperson in the Notice of

Drafisperson‘s Patent Drawing Review dated February 7, 2000.

Please substitute the enclosed drawings for those presently on file.

Respectfully submitted,

 

   Dated: February 26. 2001 By:

John w. Osborn '3}, :_«_=_ ; ,1
 : Registration No. 36,231 ii: 1”)

.. ' -:3

MORGAN & FINNEGAN, L.L.P. 3;; °° :3
345 Park Avenue 3: ‘C5
New York, New York 10154-0053 23' "" '

(212) 758-4800 (:3:
(H2) 751-6849 (FAX)
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JNFORMATION MANAGEMEN . AN...

SYNCHRNOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Inventors: Keiih McNally
Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Gill. Reg. No. 51.133

Formal Drawing Sheets 2 of 6 (Figs. 1-?)
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INFORMATION MANAGEMENT AND

SYNCHRNOUS COMMUNICATIONS

SYSTEM WITH MENU GENERATION

Inventors: Keith McNaIIy
Docket No.: 3125—40D2US1

Morgan & Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Fon'na| Drawing Sheets 3 of 6 (Figs. 1-7}
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SYNCHRNOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Inventors: Keith McNaIIy
Docket No.: 3125-4002US1

Morgan 8: Finnegan. LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 4 of 6 (Figs. 1-?)
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INFORMATION MANAGEMENT AND

SYNCHRNOUS COMMUNICATIONS

SYSTEM WITH MENU GENERATION

Inventors: Keith McNaIIy
Docket No.: 3125-4002US1

Morgan & Finnegan, LLP

Angus R. Giil, Reg. No. 51,133

Formal Drawing Sheets 5 of 6 (Figs. 1-?)
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WITH MENU GENERATION

Inventors: Keith McNaIIy
Docket No.: 3125~4DD2US1

Morgan 8: Finnegan, LLP

Angus R. Gill, Reg. No. 51,133

Formal Drawing Sheets 6 of 6 (Figs. 1-?)
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Docket No. 3125-4002USl 
Applicant(s) : McNa1ly et a].

Serial No. : 09i400,4l3 Group Art Unit: 2173

Filed : September 21, 1999 Examiner: Cao Nguyen

For : INFORMATTON MANAGEMENT AND SYNCHRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

 4m

ASSISTANT COMMISSIONER FOR PATENTS

Washington, D.C. 20231

Sir:

I hereby certify that the attached Submission of Formal Drawings, Six (6) Sheets of Formal

Drawings (Figs. 1-7); and Postcard.

along with any paper(s) referred to as bei.ng attached or enclosed and this Certificate of Mailing are being deposited

with the United States Postal Service on date shown below with sufficient postage as first-class mail in an envelope

addressed to the: Assistant Commissioner for Patents, Washington, D.C. 2023 l .

Respectfully submitted.

MORGAN &'. FINNEGAN, L.L.P.

Dated: February 26, 2001 ml ' 0
J . Osborne

Reg. No. 36,231 *3: I
:3 === ‘:1' I

CORRESPONDENCE ADDRESS: C’-3
MORGAN & FINNEGAN LLP f‘.'. ,.._.; 511
345 Park Avenue 7;, C3
New York, New York 10154 (D

(212) 753-4300 ‘:3:
(212)751-6849 Facsimile

FORM: CERT. NY

Rev. 05/27193
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IN THE UNITED STATES PA ENT AND TRADEM OFFICE 

Applicant(s) : McNally er al. RECEIVED

Serial No. : o9:4oo,413 Group An Unit: 2173 ‘MR 2 U 200!

Filed : September 21, 1999 Examiner: Cao Nguyen Group 2100

For : INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

Assistant Commissioner for Patents

Washington, D.C. 20231

LETTER CONCERNTNG NOTICE OF REFERENCES CITED IN OEEICE ACTION

Sir:

The previous communication dated November 29, 2000 (paper no. 5) rem-.-::d
from the U.S. Patent and Trademark Office (PTO) indicates an incorrect patent number for item.

(c) which is listed as document number 5,912,734. The correct number should read

“5,912,‘743”.

We enclosed a copy of the Notice of References Cited for your reference. To

ensure that the application issues with the correct information, Applicant respectfully requests

correction of said item.

Respectfully submitted,

MORGAN & FINNEGAN

Date: _1\_/!_a_1'c_j;_8_._2_QQ_1_ \ (Xx . 0/r6T'~<_
W. Osborne, Reg. No. 36,231

Mailing Address
MORGAN & FINNEGAN

345 Park Avenue

New York, New York 10154

(212) 758-4800
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Application No.

_ _ 09!-100.413 Mclilally et al.

°”'°° “"9" 3""'"'‘'''3’ mm Art Unit : l i If it ;; ii'= i .
cao "Kevin" Nguyen 2173 | El I" .i _| i 5 I. !i i . ‘l

— The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(Sj FROM
THE MAILING DATE OF THIS COMMUNICATION.
. Extensions oi‘ time may be available under the provisions of 3? CFR 1.136 la). in no event. however. may a reply be timely filed

alter SIX (6) MONTHS from the mailing date of this communication.
. ltthe period for reply specified above is less than thirty (30) days. a reply within the statutory minimum of thirty {30} days will

be considered timely.
. jf No period for reply is specified above. the maximum statutory period will apply and wil expire Six (6) MONTHS from the mailing date of this

communication.
- Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 U.S.C. § 133).
. Any reply received by the Office later than three months alter the mailing date of this oorninunicatipn. even it timely liled_ may reduce any

earned patent term adjustment. See 3? CFR 1.?I2l4-(b).

status

ijfi Responsive to cornrnunicationlsitlleo on Mart 2001

2a}E This action is FINAL. 2b]CE This action is non-final.

3);? Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parre Qua_i1ie35 CD. 11; 453 O6. 213.

Disposition of Claims

tljfi Clalmlsj ‘l-19 31-39 44-54 56 and 57 islare pending in the applica

4a) Of the above, claims) ' ‘ islare withdrawn from considers

5355 clalmisl 2040 and - mi.-4L 5'! islare allowed.

61X Claimisj 1-19 31-39 44-3, 56, and 57 islare rejected.

7]: Claimlsi islare objected to.

8] 1': Claims are subject to restriction andlor election require -

Application Papers

9] : The specification is objected to by the Examiner.

10}: The clrawinglsj filed on islare objected to by the Examiner.

11):; The proposed drawing correction filed onTis. afj approved bjfidisapproved

12}: The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119

13}; Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-{d}.

a}:_'. All bl Some‘ cl Dione of:

1. 5; Certified copies of the priority documents have been received.

2. 1: Certified copies or the priority documents have been received in Application No.

3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the international Bureau (PCT Rule ‘l?.2{a}j.

‘See the attached detailed Ollice action tor a list or the certified copies not received

14] ".2 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

iltlachrrientlsj

15: Notice or References Cited (PTO-892) lei F": Interview summary {PTO-413} Paper lvoisi

15i Notice of Draltsoerson's Patent Drawing Review [PTO-948] 19) Notice l'.‘l|'1i'1l‘0|‘ll'|a|-Palel'tlADDlIcalICll'I{PTO-152!

1?: Information Disclosure $taternerlt(s}tPTO-14-19] Paper Nolsl 20) D other

I.‘ 5 93%| and Trademark DI!-ce

PTO-326 (Rev 9-00] Office Action Summary Part of Paper No. 9
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App1icationfControl Number: 091400.413 Page 2

Art Unit: 2] 73

DETAILED ACTION

Claim Rejections - 35 USC§ 102

I . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

tej the invention was described in a patent granted on an application for patent by another filed in the United
States before the intention thereof by the applicant for patent, or on an international application by another who
has fulfilled the requirements of paragraphs (I), (2), and [4] of section 37113 ofthis title before the invention
thereof by the applicant for patent.

2. Claims 1-19, 31-39 and 50-S4)are rejected under 35 U.S.C. 102(e) as being anticipated by

Cupps et al. (5,991,739).

Regarding claim 1, Cupps discloses an information management and synchronous

communications system for generating menus comprising: a central processing unit, a data

storage device connected to said central processing unit, an operating system including a graphical

user interface (see figure 2), a first menu stored on said data storage device, application software

for generating a second menu from said first menu, wherein the application software facilitates the

generation of the second menu by allowing selection of items from the first menu. addition of

items to the second menu and assignment of parameters to items in the second menu using the

graphical user interface of said operating system (see col. 9, lines 42-67).

Regarding claim 2, Cupps discloses an information management and synchronous

communications system, wherein the second menu is a restaurant menu (see col. 5, lines 27-67).
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ArtUnit: 2173

Regarding claim 3, Cupps discloses an information management and synchronous

communications system, wherein the second menu is capable ofbeing displayed on the display

screen of a wireless computing device (see col. 4, lines I-S5).

Regarding claims 4 and 5, Cupps discloses an information management and synchronous

communications system, wherein selections from the second menu are capable of being

transmitted to a receiving computer by wireless link,(see figures I-2).

Regarding claims 6 and ‘I, Cupps discloses an information management and synchronous

communications system in, wherein the computer network is the int ernet; and selections fi'om the

second menu are capable of being transmitted to a receiving computer via the internet (see col. 9,

lines 16-65 and figure 8-10).

Regarding claims 8-1 1, Cupps discloses an information management and synchronous

communications system, wherein the second menu is created in conformity with hypertext markup

language or extensible markup language (see col. 10, lines 8-56 and figures 7-10).

As claims 12-19, 31-39 and 50-54 are analyzed as previously discussed with respect to

claims 1-] 1 above.
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Claim Rejections - 35 USC § 103

3. The following is a quotation of 35 U.S.C. 103(3) which forms the basis for all obviousness

rejections set forth in this Ofiice action:

(a) A patent rriay not be obtained though the invention is not identically disclosed or described as set forth in

section 102 of this title. if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
rnanner in which the invention was made.

This application currently namesjoint inventors. In considering patentability of the claims

under 35 USC. l03(a), the examiner presumes that the subject matter of the various claims was

commonly owned at the time any inventions covered therein were made absent any evidence to

the contrary. Applicant is advised of the obligation under 3? CFR 1.56 to point out the inventor

and invention dates of each claim that was not commonly owned at the time a later invention was

made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35

U.S.C. l02(t) or (g) prior art under 35 USC. l03(a).

4. Claims 44-49 and 56-57 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Cupps in view of Behr et al. (US Patent No. 6, l07,944).

Regarding claim 44, Cupps fails to explicitly teach at least one wireless handheld

computing device on which hospitality application.

Behr teaches wireless handheld computing device on which hospitality application (see

col. 14, lines 1-57). It would have been obvious to one of an ordinary skill in the art at the time

the invention was made to provide wireless handheld computing device on which hospitality
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application as taught by Behr to the internet on-line ordering vendor of Cupps; in order to provide

the customer with the hospitality over the wireless communication device. It would enhance user

friendly and to remotely access into the hospitality ordering database.

Regarding claim 45, Behr discloses wherein the communications control module and the

application program interface enable automatic generation of and updating of operator menus or

screen of the handheld (see figures 33-35).

Regarding claim 46, Cupps discloses wherein Messaging format are used which are

conformity with HTML or XML message format (see col. 9, lines 8-65).

As claims 48-49 and 56-57 are analyzed as previously discussed with respect to claims 44-

46 above.

Response to Arguments

5. Applicant's arguments filed on 030 N01 have been fully considered but they are not

persuasive.

On page 7, Applicant argues that Cupps fails to explicitly teach or suggest “the second

menu is synchronized between the data storage device connected to CPU “. However, the

limitations set forth to reply upon “A customer accesses the online ordering machine through a

client computer that is connected to the Intemet_ The customer enters the appropriate web

address or universal resource locator (URL) for the online ordering machine. The online order

procedure interacts with the client computer by providing access to a series of web pages that can

Apple, Exhibit 1010, Page 229

 



Application.fControl Number: 09f400,4 1 3 Page 6

Art Unit: 2173

be downloaded to the client computer for the customer's use. Initially, a home web page is

provided to the client computer. The customer can register with the online ordering machine

which is accomplished by filling out information requested through one or more web pages. The

customer is then provided with a web page that prompts the customer for his location as shown in

the exemplary web page. This web page can also obtain the current time at the customer’s

location which is returned to the online order procedure. The current time is used to determine

which restaurants meeting the customer's criteria are currently open. In addition, the web page

obtains the type of service that the customer seeks, such as but not limited to take-out service

or delivery service." See Cupps col. 9, lines 35-65 and figures 2-3F.

On page 7, Applicant argues that the claims invention describe a real-time synchronization

of data on different computers or database. However, the limitation as claimed was not clearly

defined in the claim invention.

Allowable Subject Matter

6. Claims 20-30, 40-43 and 55 are allowed over the prior art of record.

Applicant has claimed uniquely distinct features in the instant invention which are not

found in the prior art either singularly or in combination. They are an information management

and synchronous communications system for generating and transmitting menus at sub—modifier

menu stored on data storage device and displayable in a window ofgraphical user interface, and
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application software for generating a second menu from first menu and transmitting second menu

to a wireless handheld computing device or Web page. These features are not found or suggested

in the prior art.

The present invention is directed to an information management and synchronous

communications system for generating and transmitting menus. Each independent claims 20 and

40 are identified the uniquely distinct features “a smS—mod:' rer menu stored :1 data S! m e

detrice and disgfagable in a window of flghfcal user interface, ¢_1_grd agglicgggori ggggrwgre [gr

- ecndmerm I awfr! _ 

comgutiirg device gr Web mge”. The closest prior art, Cupps (US Patent No. 5,991 J39) and

Chen (US Patent No. 5,724,069) discloses convention of user interactive interface providing an

on-line ordering distribution, either singularly or in combination, fail to anticipate or render the

above underlined limitations obvious.

Conclusion

7. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure and provided on the attached Form 892.
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8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 3? CFR 1.l36(a).

A shonened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO

MONTHS of the mailing date of this final action and the advisory action is not mailed until afier

the end of the TI-[REE-MONTH shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR l.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SIX MONTHS from the mailing date

of this final action.

Response

9. Responses to this action should be mailed to: Commissioner of Patents and Trademarks,

Washington, DC. 20231. If applicant desires to fax a response, (?03) 308-6306 may be used for

formal communications.

Please label “PROPOSED" or “DRAFT“ for informal facsimile communications. For after

final responses, please label “AFTER FINAL” or “EXPEDITED PROCEDURE” on the

document.
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I-land-delivered responses should be brought to Crystal Park Ii, 2121 Crystal Drive,

Arlington, VA. Sixth Floor (Receptionist).

Inquires

10. Any inquiry concerning this communication or earlier communications from the eXaIll!I'It'!

should be directed to Cao (Kevin) Nguyen whose telephone number is (703) 30 5-3 972. The

examiner can normally be reached on Monday-Friday from 8:30 am to 6:00 pm.

if attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, John W. Cabeca, can be reached on (103) 308-3116. The fax number for this group is

(703) 308-6360.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone number is (T03) 305-3900.

PATENT EXAMINER

Art Unit 2773

Cao “I(evin" Nguyen

May 16, 200}

rd?
AYMO J. BAYlEFiL“““*~

PRIMARY EXAMINER
ART UNIT 21 73

Apple, Exhibit 1010, Page 233



 

App+icano’Patent _ |AppIicahan:Cantrol No.
Mchlally et al. 09:41:10,413

  
5 Document Number: Con.-mry codouumnenxnnd code

6107.944,.__ _ _ _j__.-....__..  I

Document Number
Counnry an-doNurnnr-lino Coda

"‘°°9!0ftlIsreIe1'enoeanu:bainghxnIal\¢drnIrIuInONI:¢aotnon seeuF'EP§To?06(a] 'DI11uI1MIo|~YYYY?m1\\itI|'tpubl:I1IoIIdOlts *c:m¢-mans Irrlybeus otfomgn

"" 5 ’I|Ien1 and Traaernarlt office

PTO-892 (Rev. 01-2001) Notice 0! Reterences Cited Pan of Paper No. 9

Apple, Exhibit 1010, Page 234

 



 

|IIIIII.i'IIIIIIIl
USD06 l07944A

United States Patent [19] [11] Patent Number: 6,107,944

Bohr et al. [45] Date of Patent: ‘Aug. 22, 2000

[54] ELECTRONIC NAVIGATION SYSTEM AND FOREIGN PATENT DOCUMENTS

METIIDD O 379 l98a'\3 ‘H1990 European Pat. Off. .

[15] Inventors: David A. Beltr, filo:-eile; Ramesii 315:’; gig: _""- °"- -
IIJISIIIISI, Ollfli _' W .

[T3] Assignee: Navigation ‘Technologies Corporation, (List continued on next page.)

"°“‘“°"'* '"' omen wnucmous

I '1 Netiee= 'llu‘s_ patent tested ed 31 eentintted Ptes- Holfrnan, sim and S1ewatt,C1u:Ies. ‘Text-based Routing:
eetttled tttttltettlett filed under 3? Cl-‘R An AEordab1eWayAhead?", Procecdingsoflhe lEBE—IEE
1-53(4). and I5 Sllblwl 10 319 l“‘°|1‘Y !'¢l|' Vehicte Navigation & Information System Conference,
patent term pmvisioiis of 35 U.S.C. om“, cmd,_vN13 19g3_
154-(a)(2}. _

(List continued on next page.)

Prt'mar,v Exwiu'n‘er—-Brent A. Swarlhout
[21] APP'- N05 o9r"15'+255 Attorney, Agent, or Fm:--Frank J. Kozak; Lawrence M.
[22] Filed: Sep. 10, 1998 K-"l""'

Related U.S.Appl|eation Data [57] Ans Cr
I ’ ‘ ‘ _ The invention provides a method system for protriding

I63] gtflg-ta;I;I5£t§;‘t=p1lfiIilcIhoI_t Ne- 0:'lfi,_l98, JI-ln-flZ3f. 199:. route guidance and other information from a base unit to a. °‘ ' "' '”°°‘‘ '°“'“"P' ° ‘F9 ' remoteunitinresponsetoaiequest fnomtheremoteunit.A
°'"°" N°' °8‘Q65'o94’ 3"“ 24' I994‘ N‘ M‘ 5’s4?’739‘ query isformatted atthe remote unit. the query including the

[51] Int. Cl.’ GMG H123 request, and is lra.n.sn1i1tecl from the remote unit to the base
[52] u.s. CI. sums; 3-10/988; 701x203; tteit Retlttested route guidance information is calculated at

7011209; 7010.11 the base unit in response to the query: using a large I.l]J-lD-
[531 Field or Scam]: 340x995. 990, date database located at the base ttmt A _ to the

340x991. 933, 905; TOLQO9. 211, 208, query te_fetettt:rd at the bar! t-mt. the melttdms210 route guidance orination. e response I5 transmitted
from the base unit to the remote unit ior dhplay. The

I55} Rqenmes cued transmission is made in a compact form through the use of
nianeuvera:n:isandcomb' ed atmsandthrou

us. PAIEM DOCUMENIS E the use of tokeniaed semi: A".i.?.:Lf.'. arm rcpresentsflal
430L506 11,1931 mm _ road at an in_tei-section,_for depiction on a display, by one or
4,311,375 trim Eiiao et al. 3401905 “'0 ¢lldP°"“ °°°td1M*?5_- The ‘°1l°9_lZ_°d F0?” _°f°
4_4,23_o,51 131934 sang a ,1, , expamled at the remote unit into textual di-i_v_ing instructions
4,4-66,l25 8(l984 Xaaayam 340.990 fior each of or: or more languages. In addinon, the amount
4,4-8I,58t IUIQS4 Holland . of information available at a remote unit can be by
4546.439 M1985 Expert: - providing the remote unit with information from the base
‘‘~5''"3»337 73935 7*?“ °‘ "- < unit which is not adequately covered by any databases
4,542,775 2/1987 Cline at £1. . on_boal.d the “mute4,733,356 31198-B I-[aenascrntutn et al. . '

(List continued on next page.) 18 Clalnls, I5 Drawing Sheets

 
Apple, Exhibit 1010, Page 235



4,758,959
4,730,717
4,312,343
4,819,124
4,951,212
4,954,953
4,954,959
4,974,110
5,043,902
5,031,031
5,113,173
5,123,941
5,122,321
5,131,310
5,214,752
5,243,523
5,252,775
5,233,575
5,289,572
5,291,111 2
5,291,613
5,293,133
5,293,434
5,359,527

6,] 07,944
Page 2 

U.S. PATENT DOCUMENTS

71'198-8
1U1’l 988

31'1939
411989
H1990
91’1990
91'1990

11! I99]
3.0991

11.1"! 99 I
510992
61’l9'92

l2!l.992
?.1'19‘93
51' 1993
911993

I L1’1993
231994
211994
311994
31"199-1
31' 1994
31'1994

I01'l994

 
 

 
 
 

 

 
 

111000: at al. .
Takauabc :1 al.

Champion. [II at 3LFutuno cl 3|. .. .
Kutihnn er. al. . 34-D1395
Savage er. al. .
Morolo cl 3!. . 3401995
Bow: 3! 3|. .. 395857
Yokoyaau at H. . 3401938

Yasutla at al.
Gum-1n 3| 3|. .

345995
3401989

 

Ghoul cl 3|. . 3401995
Yoneyama en 31. . 3401905
Mmuey el 31. 395.061
Lefebvrc . 340995
Tamai ca 31. 340.995
be :1 3]. 3401990
‘I300 31 3|. ...... .. 3951155
Tamai 0: 3|. .
Tamai d at. .
Kahlara etal. 3401988
Dabbs, III et 3|. . 3-1-01|'825.44
Tabnzbe at 3|. 3401990

5,493,429
5,405,490
5,403,493
5,424,951
5.465.593
5531323
5,543,739
5559.702
5579.535
5,314,395
5.699.255

31" U395
41' [995
421995
$1995

111'1995
71'1996
831996
9! I996

ll1't996
3fl997

1210.99?

 
3:11: 31 3.1

 
FOREIGN PATENT DOCUMENTS

W0 921'’
1425

W0 'HJ21L'IJl
&"l992 Willi.

llEl992 WIPO.

OTHER PUBLICKFIONS

PCT—Notificltio|1 of Transmittal of the International

Search Report, dated Nov. 2, 1995, in International appli-
cation No. PC|‘z1.IS9S;‘0'78S9, Application Shields Enter-
prises. Inc.
“Sman cans. S1-nan Highways.” Collier, W. Clay and
“Hand, Richard J. IEEE Specrmm, Apr. 1994, pp. 27-33.

Apple, Exhibit 1010, Page 236

 



U.S. Patent Aug. 22, 2000 Sheet 1 of 15 6,107,944

MAP TRAFFIC «-—-—-/

DATABASE INFO. 83 QC * ]
vENooR(s) PROWDER '

81.'.... ....... _ ___ _ _ — — — —. — 32
I” 72¢; - 72 8o_|

I’ on -LsNE MAP THIRD PARTY I OTHER
I TRAFFIC AND DATABASE DATA INFORMATION

MAP UPDATER INTEGRATOR PROWDERS
 
 

  DISTANC E
AND TIM E

ROUTE SU
CALCULATOR E

TRAVEL

I I

} I
I Raouuomos I

: XPLORERS II

: lllfiilli emwmaroa Nliiili .| H I
: —— I
l I
I

1 I
1 I

I I _
I

    

2QUERY ’r “'“ " 64
77

62

.-:x'r.

°°'°‘*"*°'~
I TELEPHONE NET RF
I I/!-' I/F I/F

I 7‘ - 56 (367-4 '75‘

30

 
Apple, Exhibit 1010, Page 237



US- Patent Aug. 22. 2000 Sheet 2 of 15 6,107,944

 
 

  

  
 

  

  

H0

TRANSMIT

ERROR
MESSAGE

 

UNRESOLVED

QUgRY
NO

IDENTIFY QUERY TYPE

II

UNIDENTIFIED

QUERY

?

No ' :14.

QUERY FULFILLMENT

H6

FORMAT RESPONSE

H6
TRANSMIT RESPONSE

«.4

2
EN D

Apple, Exhibit 1010, Page 238



   
 

 

 

4.40.”.

73%?MM.um»6\J.(H...V..gm,
0

3\r|.!/I.
WS

E
as32

E\...l..Nw\.....iQV\%ma?E2ma<m$:9...._.n_m_mo3_._m..._§<._.mm_2EE233:m.s:\®v\ .v..._Q«,2oh.wk93.3.V3MyEmn_\C...._._s__.Ema>_._.o.53m_%C.oENbob.mi.31.v&T\N393
 

\..«NK0?.Egg2woémmsn:~_um__mumm:mn_z§.mn:.,__._.E23ems.\mawfl9Q32.um.umu_Ym.\%N~.T~....
U.S. Patent

Apple, Exhibit 1010, Page 239



U.S. Patent Aug. 22, 2000 Sheet 4 or 15 6,107,944

START’ OUT GOING EAST ON

ROCKWOOD ST TOWARDS GLENDALE
GLENDALE BLVD.

DRIVE 0.! MILES

ROCI-(WOOD

TURN RIGHT om-o GLENDALE awn.
omvz 0.1 Mli..ES GLENDALE

R0 CKWOOD

TURN SLIGHT RIGHT ONTO
LUCAS AVE
DRIVE 0.1 MILES

GLENDALE

Apple, Exhibit 1010, Page 240



U.S. Patent Aug. 22, 2000 sheet 5 or 15 6,107,944

‘TURN LEFT ONTO EMERfiLD DR

DRIVE 0.1 MILES. EMERALD

TURN RIGHT ONTO EMERALD $11 EMERALD
DRIVE A SHORT DISTANCE TO
YOUR DE$T'lNATlON AT‘ 9.60
EMERALD ST‘.

EMERALD

Apple, Exhibit 1010, Page 241



Aug. 22, 2000 Sheet as of 15 6,107,944...lHmP__3..U

t..m¢o.,__2.5::.2.::.:3fia=ua63.§¢_.3322..255.9.2flfiuzusméfimuzmun3.3Eu;5:...to:..30:E83c::..5n_nun2.....33o2ouuo.m_om:.n8n_
:.n.2..2..2.-::_-.8L:-.2£m.:m¢u:.:3¢a._mao.=§_dad...as95.3..3.9226335nrm¢<mmu.2fi..TBeauSofiaE2.asRfin/_x_Sflflnzzafimo£_2.2m3ono$....m_32.nuu«_

_~q.am-un...823..&.Eozu.G6ooE_uo._.z._¢_.322do....:.a3.95:§¢azSo%..,.Im.u¢mmmEmanonce9:02nus...To3fin/_¢_3.2~§ESn_mono_Fnaflaonouuovm_wa2.nuu«.._2-.23.2:-.2.:u..¢a=u._o.aoa.s_oo¢..z¢<_60:...3.93.3.5.025uinzfiu«EssenSnoo..s.uo¢._oJ.me<mmm_2madgnawmfiom£63.3mea2.53_ESfimazzafimuna_:.n3.Somo$3w_32.nou«_
_._.,..3_..5_._mT\m_o<m$_.,_H2

....002..._..a2.3:.3:2S:2==sn_mun«:...23o3o$2.m22.Bu«_%Q.%.3.._33_w....muo<m_._.555.J

wcxmmuzQ.cum;9~_mm_~_....mm:m33¢mat.9uucwmws.n:2<._.mms:._.2.”...82
.3\l|.........l

.20%o...2_uni...odimn_>.._.\..I/0mm>_.r<2~_m._.._<.::=._.:5_._2o:.<2_._.mua._.xm.r_.. mn_>._.uzrsom£.:.m2_.$ua\zo_._.<2_.$un_z_0_mofill.)xxA:..mzu<_z_o_mmu¢an¢_mm..uo=<«S.._.maacuuzmouu_mmuman¢_umauuz¢lpmxuéan.......mooozuuoacum:_.2:_«a__..z:a_muum_E.nmn.oono«¢.:.m_uoam..ana_S._a_2u_m._O_.=$_A\9«mm:9mum_53_%omu.rxm._.263.09uuamuz¢_2S_.m9):...2m._3:
Apple, Exhibit 1010, Page 242



Aug. 22, 2000 Sheet 7 of 15 6,107,944m.¢tanD...QM._U

..:_o_m_omom_.3v..._zoHm§SmoH_«Summon_$3.399.wx
\_I|...r.I\

z..§B£oooooooouzonummfl________amom_2.3_zoHuH>Ham3_ou3un8_n33::.o_
..__.uS...5§2:.n.\

_zummoz_.$;m.Hcoflmum:oumsuuomm3§m2o.=_oo._.cowumsuoucmEm3S-n2.nunmfléouuunomnmhmm.a.n.n..uS3..au:aouuuoaouuaflanrsgfioo-mu...mm.u..2.z.nuwamonocnuuh=o....uam..C.wzon-mm:ucmfiaouonnnuuanu/uiousomcmxummo9:2.non:2V235..$_m_2Gn5ESa_«uniR.3flooao«uo_.m_n223~_._$-._R-..w~-.33“.1aq§m=m“3§uxuu=§_u/émSfimzucanuscouuacwuuou.30.”0...oucaumfiuuuoauM0>.~.unax...___mnaeuuzm..,.m_.u<mmmEHwyEcoEmma53...Ta3.Su/_u_32nE:z:a_aona_finmmuaaaonwavm_£nR£n_
$23.25_W.1fi._9_m_._._.mxu&

3.awe.um)

.2.\»m.,_»..m=§._._.xmz.um>:mz§_________3:S:_.._zao_6mm_:.2..:o2_o3o_.m_3n2.nnm_m.....n_.E._TE...aE...._._o_.=<.
Apple, Exhibit 1010, Page 243



U.S. Patent Aug. 22, 2000 Sheet 8 of 15 6,107,944

r_wum:m¢_axmzumm>nmz¢:_________omom_mmom_zoHmH>HomnH_mnmounoo_uoHu_~ma_r_»ummoz_~m..mn“mn-.nm-«mm.a“pummm:om“mzummzoauzm4_.ounuumwuuuosmao>«uaax.24ammmmzomuonceemu;cuss~.oavu/u/_¢_nmom_omvm_zoHmu>HamaH_poavmuo«.
r_mp-.uu«mm.uuuzam

mzoq_mHmmaH=:u:m¢#.uoHaaH.ooafiun.u/.zamznmmzoumouaoexunacussH.oAnuxnx_m_amom_«mum_zoHmH>HnmnH_nnmcm«a«_
r_um-.e«“Hu-.an

"am.H“mHmmaH=zumunHmazHam.zm<_.uuHwen.oo>«nnax.zqmummean:moucoHum;nunso.a.~H/u/_a_amom_aaum_zoHmH>HnmnH_nomumuon_r_mm-.vm~ao..mw-“am.A“mHmmeumzumonnmazHamu:m4_.oun3m.:uuuoamm3.39nx#4:menu...SHEunouuoxfiuozmadamuseuauuma.o.au/u/.a_nmom_umom_zoHmH>unmnH_»anum«u«_
r_u/..¢ou2._...=_on

usagea.mudonaH/_¢#nmom_wmum_zoHmH>uamnH_ooaumuou_wonu_nmno_r_wuwza¢_z_o_mmmmon¢_moz4mo.oazm:¢¢u¢mznqou_mmmmnn<_:Hm=¢z¢.w¢:munumezmammomm___amom_mmnm_zoHmH>HamoH_mumaunoa_mov¢_aHH_r_xo_m_nmom_noum_zoHmH>HnmnH_uhmvmuu«_aaun_mnoo_:_m:u.¢q.uHmzou_*_______amom_maom_zoHmH>HnmnH_~umouno¢_mooa_mmo_
E3Am.2AW,

Apple, Exhibit 1010, Page 244



US. Patent Aug. 22, 2000 Sheet 9 of 15 6,107,944

:_»ummo:_ooH-.o“m.mmmmm.fl“mooHuzmuummm“ma¢m:.:m¢,.ou:.mum.:uuuoammo>..~...R_HfJamHODHRZMHUHEEzoucoamoamcanea.o_mau/u/_m_amom_~avm_zoHmH>HnmnH_uomum«u~_
r_Ha-.am“mm

-.¢-“n.mm-“mm_H«ma¢m:“zHam:p»:¢¢_.moHHs«.9o>auaux.mp4maamzuoncesum;cuaaw.ufiflau/ux_m_amom_umum_zoamH>HamaH_u¢mumuu~_
r_mu.amuo

-.m¢-umm.fimzHamnauamzHamne.zu4_.muHweo.”oafluaax.pmzuamnazounoaumacussw.n_oau,u,_m_amom_«avm_zoHmH>HamaH_uanumun~_r_»m-.H«-umm..«-umm.H«amznamnauammz§.mou.:5__.332N...ofinn3...:xomanzaoozfixnmxuzamamozcan«gunv.».muzu/_m_nmom_«mum_zoHmH>HnmaH_camumuou_moum_nmuo_r_mum:m¢_axmzummpnmz¢:_________nmom_n¢am_zoHmH>HamnH_aomounou_m«nm_~ua_
r_wummo:_mm..p«oaa

-.o«mm_a“meuommm-¢ummnHmmm>Hmnzu¢_.muHHso.ou>fiunax.uflxomasom~23mm.<u«numusen.mawu/u/_u_amom_uaum_zoHmH>Hnmnu_aamumuenw
r_mm-.n“mm-.nm“ma.d«amm:Hm-¢uu¢nzHq¢mmoau:m¢_.nuHwem.mu>flunax.mz¢mhum:an.aucanounoamongnunse.H.nu/u/_u_amom_umvm_zoumu>aomnH_uuavmuo~_r_H«-.no“um-.u«-“o.mm-"mm.auzorz¢umHw:uoz¢¢ammazx«_.uuHfiem.auufiunax.a¢zonzaumum:mounopumaspanu.oAmu/u/_m_amom_umua_zoHmH>HnmnH_uomumuo«_r_mm-.~H-un~.na-uoa-.amu¢a.a“o=:uuum~amm¢mzomn:ma_.mo..AEmico>._"nnHz.m>¢ozdmdmmoucoamuumcasem.oAmu/H/_m_nmom_wmnm_zoHmH>aamnH_uumumuo«_uav«_.uuo_

Apme,ExNbH1010,Page245



Aug. 22, 2000 Sheet 10 of 15 6,107,944..ln,W.3D13U

r_».mzm4_=_o_mmmmoa4_xm¢m¢zmnm.mmmozamoza¢oommn_mmmmoa<_mmamoz<mo:.nmmzmmnoompfi___nmom_uonm_zoHmH>HomnH_ummouaeo_«on»_«ma_r_zImmO£_u/.wv.mcowmuoboum3uuommaaxmmouoanuueflDfiUflEHOMGHHum¢mmH-mamHufimflhhmfluuunomamxumm.o.m.m:«oaooaHcowmuo>uuanauua.n/.muoumommoaonnumhco«uwm«>mz¢m-nmmuunmwummooommnmuaou/u/.uu:0M:m\ammmafia:you50>xcasau/_m_amom_muum_zoHmH>HnmnH_ommnmuum_r_o.mm-“mm.Hwoezmz¢¢u<muamomazmmmnzm¢_u/.amopzmz4xu¢m2n¢o~umnoduwnwumuumuchonuocmumavuuocmmm>fiunHz.BmOhzmzdmudm2onceBum;nunso.m_¢Hu/u/_m_omom_mmwm_zoHmH>HnmnH_ommvmuu~_r_mo-..-uv-.mmwmm.H“a¢omazmmmmuaHmzmuummmuzm¢_.moHHea.o0>fluoux.m>¢nmompzmmmmoucoexoHmcuspo.mandu/u/_m_amom_maum_zoHmH>HomnH_ommvmuo~_nmnm_o¢ua_r_».m:m«_exmzuam>5mz4:_________amom_mcnm_zoHmH>Hnmou_mnmoooo¢_mmma_~mo_
Apple, Exhibit 1010, Page 246



Aug. 22, 2000 Sheet 11 of 15 6,107,944tHe.mD:S“nu

r_»«mzm4_axmzuum>pmz¢z_________nmom_onnm_zoHmH>HnmaH_u¢mauaoa_ummm_nuo_hmmmNgwwxww,r_mnmmoz_mm-.~.hnn-.«mumm.Hu:a=omHag-mamammzamu:x4_.moHfism.¢~u>Huaax.m:¢mmsaomac”-moon»oncee:uHmcash“.0.0u/u/_m_omom_woum.zoHmH>HnmnH.wnmumuo~.
r._W

-.m¢“m.mm-“mm.«uemmz:m«mzmmnouzm4_.muH«em.mw>«uaux.a>qmammzow3onceemmacusam.o_muzux_m_omom_wuua_zonma>Hnman_anmomuom_
r_on..mm“mm

-.¢mma.Humzmmpo“zHquz<mmuzm¢_.moHaem.oo>«unax.nmmzumboouaoa:uHmpmwuqmcasea.oflunxux_m_omom_moum_zoHmH>anmnH_onmumuo~_rflu«.¢m-um«.H“mzmm=a“mzmm=aazm¢_.uu:muu«vuuozmmuafiuo0/.m>¢zHquzmmmmuumsouammzmaonoumoznunozmadamuseuuaumc.o_Au/H/_w_omom_muum_zoHuH>uamnH_anmnmuu«_r_u/.mou::«Eam.m0HHE
~.omanon:0/_m_amom_moum_zoHmH>Hamnu_onmummo~_muuu—uvuo_

P

Apme,Exmbfl1010,Page247



Aug. 22, 2000 Sheet 12 of 15 6,107,944tmm.PQMU

r_zummo2_"u..-
aHHnooooouficzbu«Hownooz_a_amom_mama“zoHmH>HnmnH_«umumuon_nuom_mmoo_r_mHom.»mmno_z_ooH_az¢mn<ammm_wmm<u_mmmmnn¢_moz¢mo.m>¢«gamed:2mmma___nmom.momm_zoHmH>HamnH_mnmounoa_ammm_voH_r_zummoz_uxhm¢.muofimuo>mnmzuuommoH\>woao:nuuaconuneuounmHum¢mmH-mmmaunmaummouousoxcmxumm.o.n.mIvoaaomHaowmuu>wmmaauan_u/.muoumowmoaoczuwb:oHumma>uzvm-«manunmwuhnooumwnuuuau/H/.uu=omamxHmmmafia:uouno»xauaanz_m_nmom_ovum_zoHmH>HnmaH_nnmumuun_r_H-.mmMmm-.«-“m.mm-umm_a«mmmomemoz¢mo“eeozu.:m4_n/.maxumuomemuzaaocamppaaowuanflumuoH503onnuflflem.oo>fluoax.m><mmuozamozamooucosmugcanen.a«Awu/u/_m_nmon_ouum_zoHmH>HnmaH_namumuom_.r_nn.nmuH~-.nm-mnm.n~-“mm-.maumm.Huaaczx~a>qm¢Hmmam¢.xm¢_.moHflso.a.u>dmaax.m>¢eeozuounommuuzh.mmnou/n/_m_amom_ovum_zoHmH>HamnH_nnmumuan#r_mm-.«a,nu-.op.m¢.a«a>umaammemauaza4az<muzm¢_.uuHfieH.ao>«uaax.uflxom><peozxgnumanem.a~.muxux_m_nmom_ovum_zoHmH>HamnH_nnmumuo~_a»nu_~omo_

wmRxwmmm,

Apple, Exhibit 1010, Page 248



942m

.4a
4

avM,W.._.?m.._o:_z“2«~m&._..o3.mom-o-o":__._.m$T§m§5.23535.5smIamuéuumnmwB2._...z§o$!-....3n-3a.a-o"m2.v«$nu4um4x.3ix:anmmazuH6uueuummmumnm.2Em.§H..z"«damnu....o3.3m.a..o&n$.~“wflfimam.5.n5...mM5.5:..33aouummmomnmm.uomomo..z"fim3§....mn..-a«~-o-o“nc$.uGmu§m$_.3.m.923534:5mStmmumnmu929.2"nma2.&....m3-mmTo-oHuoiuénuémfiE.55.5qfimmmzu332523.umomamnzu_.:..B&;.._.2-mE.-o-o:.n~_.n$Q=u§mmyzoeozaazou.5emfimfloouu.Sn3"uz§¢muE.m:._£m«m_.3....nuM.5-mm.....o-oa2.nn$n;..mmzfimouin9.28mmmmézaummum=m..z3oumn§J.oflWM..Um;.m-ona.o-o$am2£némmm55¢«mammStmmmcmamEmam.¢mmn.."n._--‘I/..B-u"ufloooésaau38no2.3_amom_££_zBm§SmnH_u.EvEam_.83_38.
mS

r_mHoau§mao_:_31azfiafimmmFmoman_mum.,.5n«_uozsuo.m>¢Sqmafi3$3.__amo£:ma_zoHmH>Hnmnu:.o¢oonoo_m«2_m3_xii.
M2.2

myr_z..mmo:_z;:.mom"w._..uo.TmmTo.a"enoeuuwmuzoammaaam.95»momma.zmaanfizamoaammmgm§ozE:z£$3fiJ.STnmn-o-oG3m«$n§u.&.unimzmbm.E5mmmammmuzazS$a._,2..B¢._.mw¢aoonzmm«aura.&oE.u:un..--xi!-HHuuooooécsouSamnooz_o_nmom_Sam_zoH2>3mnH_uouvmuou_un«m_$«o_r_3omu.sn.So_:_o3_.Eamn<ammu_wuuzom_mmmmoa¢_uuz4uoMM.m__.2fiamafi3«mad.__omom_o«um_zoHm§SmaH_ummoun3_..omu_m3_x........
tnC......D...S...U



U.S. Patent Aug. 22, 2000 Sheet 14 of 15 6,107,944

r_zum¢o:_z"o¢Hmv”m.v.mH~-»mHH-a-omuman«ummummpmzusemmz.o>qmmmamzuzemmznmnmummumpmano-z-zH“z"+«ao¢“«.¢.mnn-mma-o-ounnaunnmmummamzazemmz.n>ammuammHmanaummumnmm.momhz”«oma~ua.«.aw-Hna-a-o"emmumumnuzuemna.m><amomzmzanema"ozHaumemamwzuonmmnua.¢.non-nmu-o-o"m«muu”unugza¢ez¢m.nmammomHo»ozaummomamuzuwH«umuH.«.aHH-umm-owo“«vmu«umn»¢z«mpzam.amaoemummmomamnuzna¢mom:m“z"amm««"a.¢.nnH-mmm-a-o"..._$~£m:_:u.zmu4.E.92Z¢.£m4—.~U3muonmmumamBDOR-z.zH£033".n.v:_.S-m~m..a-o§n8~“umumozmmo.H.mmbmanuZm_.~6z5_ ...U9)mmomommzuammo?n.v.2.~-3ma-o-o"§m§uum£:q4mdd.5am?»m.,._.2>\I.r/tmam»mmoxsmano-z.zH_o_nmom_«mma_zoHmH>Homnu_mHaumuo~_onnm_n+uo_
,.,,,,%m,,.,,

r_axmzumm>=mz4:___._____nmom_¢mmm_zoHmH>uamaH_ma<oooaa_aom¢_mmo_
Apple, Exhibit 1010, Page 250



US. Patent Aug. 22, 2000 Sheet 15 or 15 6,107,944

TOKEN ENGLISH TABLE SPANISH TABLE‘
MAKE A U AN DER KREUZUNG

‘I TURN AT .
EINE KEHRTWENDUH5
MACHEN.

VUELTA EN MIT BITTE

2 cnawcss CAMBIA £1. ._i5NoERT DEN
NAME TO __..._. NOMBRE A . NAMEN ZU O.

 
  
 

  

  

 
   

 
  
 

  
 

 
  

TURN LEFT 01-4 or: VUELTA A LA AuI=_ LINKS
_ANo oauve IZQUIERDA an ABBIEG-EN uuo

MILES. _._ Y MANEJE MEILEN
._._ MILLAS. WEITERFUHREN. 

4-0

55

51
 

  ‘REQUEST ROUTE
FROM

BAS E UNIT.
 

 
 

  

 
 
 

 

REQUEST STRIP-
MAP FOR PARTS

NOT ADEQUATELY
COVERED.

 

  

 

 

  RECEIVE ROUTE

INFORMATION FROM
BASE UNIT.
 
 

 
 RECEIVE STRIP"

MAP INFORMATION

FROM BASE UNIT.

  
 
   

 

COMPARE -RECEIVED

ROUTE’ WITH
ONBOARD MAP

 

 
 
 
  

5'6

 
 

 

I S
A NY

PART’ NOT’

ADEQUATELY

COVE;ED

 

 
 

 
~"»’2?/- *4"

Apple, Exhibit 1010, Page 251



6,107,944
I

ELECTRONIC NAVIGATION SYSTEM AND
METHOD

REFERENCE TO RELATED APPLICATIONS

The present application is a continuation of Ser. No.
03}-$94,198. filed Jun. 23. 1995, now U.S. Pat. No. 5,308,
566, which was a continuation-in-part of Ser. No. 081265,
094, filed Jun. 24, 1994, now US. Pat. No. 5,543,789, the
entire contents of which are incorporated by reference
herein.

REFERENCE TO MICRDFICHE APPENDIX

Included with this specification is a microfiche appendix
including 3 sheets of 283 total frames.

A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document orthe patent
disclosure, as it appears in the Patent and Trademark Ofice
patent tile or records, but otherwise reserves all copyright
rights whatsoever.

BACKGROUND OF THE INVENTION

The invention relates generally to a system and method
for providing route guidance and trackirg information and
other infinrmalion from a base unit to a mobile unit over
wireless, wireline, or optical devices. ;

The invention more particularly relates to an apparatus
and method for providing to a mobile unit route guidance
and tracking information and other information which has
been calculated andlor stored at a base unit in response to a
query from the mobile unit.

Systems have already been developed which provide
geographical or position-dependent information to a mobile
user. Such systems are generally installed in an automobile
or other vehicle. These systems generally include an
on-board geographic database which may be accessed to

5

determine geographic information, such as locations of ,0
points of interfit. directions to points of interest, and
tions between a specified origin and I destination. An
on-board computer calculates route guidance inlionnarinn
using data from the database in response to user inputs.

Such systems are known as autonomous route guidance
systems since they are independent and self-contained. The
systems generally include a geographic database, position-
ing sensors, and a computer including a keyboard and
display. The geographic database is a representation of a
region or metropolitan area and may include, for example,
street names. navigation attributes, such as turn restrictions
and one-way streets, street addresses, and points of interest,
such as airports, restaurants and museums. The positioning
smsors may determine geographic position from RF (Radio
Frequency) triangulation or in response to signals from, for
example, GPS (Global Positioning System), LDRAN C or
other similar positioning systems. and from motion and
direction detectors. The computer calculates route guidance
inform.ationinresponsetoinputsEt'omtheothersy§.en1
components as well as from operator input. The route
guidance information isprovidedtothetmerinthe form of
navigational text or map graphic:

Autonomous route guidance systems have many
drawbacks, however, which have prevented their wide-
speaduse. Becausethesystern isautonornousand hasan
on-board database. the system must include large storage
capabilities for storing all of the data which form the
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database. Technologies such as CD-ROM have allowed
storage of an entire database but require still a tradeofl'
between cost and fast, efficient data access.

Another problem with autonomous route guidance sys-
tems is maintenance and currency of the database. As new
streets are bull, or as old streets are reconfigured. as
businesses and other points of interest open and close, the
database on CD-ROM or other media becomes our of date.

In addition, when a database is compiled. it may include
errors which are then replicated in the many copies provided
to users These errors may require correction in the user
copies by replacing those database copies. Moreover, incor-
rect or outdated infiitrmation in the database can lead to

errors when calculating routes. When an out-of-date data-
base does not include the information that a particular
roadway is cltts-ell. the system may be unable to calculate an
alternate route.

Autonomous route guidance system providers may
improve the accuracy of the system by providing occasional
database updates to users. However, distribution of the
database, in a medium such as CD-ROM or floppy disk, to
remotely located mobile users may be dificult. In addition,
the media themselves are expensive since they may gener-
ally be used only a single time.

Other aspects ofsuch prior art autonomots route guidance
systems add to their cost and inconvenience. Because the
systems are autonomous, they must include all components,
including the computer. the database and the position sensor.
Using present technology, such a system is too heavy and
too large to be readily transported by an individual. in
addition. the complete system has power requirements
which make battery operation irnpractical. As a result,
autonomous route guidance systems have been limited to
installation in automobiles or other vehicles which can
accommodate the size and power requirements of such a
system. The current best price for a complete autonomous
route guidance system is substantial. This includes only the
cost for a single. dedicated autonomous route guidance
system.

Another type of route guidance system has been tested in
Europe using beacons to provide a guidance signal to
on-board equipment. ‘[11: system directs the user to travel
from beacon to beacon, creating a stepwise path between an
origin and a destination because of the fixed locations of the
beacons. The navigational information thus provided forms
a generally inefiicient routing path from origin to destina-
tion. In addition, such a system does not provide the capa-
bility to query a database for information about nearby
points of interest and other geographical information.

Therefore, there is a need for a routing and information
system that contimtally provides accws to up-to-date, cor-
rect geographic information by a remote user. There is a
ftlrlllor need for a routing and information system which can
be implemented on lightweight, portable devices for easy.
convenient transportation and use. There '5 a further need for
a roulirg and information system which is iadependenl of
any particular hardware configuration and which may be
implemented on any suitably equipped data processing
apparatus, web as a desktop personal computer, a laptop
computer, a personal digital asistant or even a pager. There
is a further need tor a routing and information system which
provides communication between mobile units and a base
unit over any available channel, including wirelest, wireline,
and optical channels '[here is a still further used for a data
communication protocol llor providing aoetu-ate. reliable
contmttnication in such a system, independent of hardware
configuration and in a compact form.
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SUMMARY or THE lNVEN'T[0N

An object of the invention is to provide a method and
system for transmitting route guidance and other informa-
tion from a base unit to a remote unit in a compact form.

Another object of the invention is to provide a method and
system for transmitting route guidance and other informa-
tion from a base unit to a remote unit in a language
independent form such that the remote unit can provide the
information to a user in any language or form desired by the
user at the remote unit.

Another object of the invention is to provide a method and
system for transmitting route guidance and other informa-
tion from a base unit to a remote t.Irr.it in which the amount

of information available at a remote unit can be expanded by
providing the remote unit with irforrnation Er-om the base
unit which is not adequately covered by any databases
on-board the remote unit.

The invention provides a method and system for provid-
ing route guidance and other information from a base unit to
a remote unit in response to a request from the remote unit.
Aquery is formatted at the remote unit, the query including
the request. and is transmitted from the remote urtit to the
base unit. Requested route guidance information is calcu-
lated at the hm unit in response to the query, using a large
up-to-date database located at the base unit. A response to
the query is formatted at the base unit. the response includ-
ing route guidance information. The response is then trans-
mitted from the base unit to the remote unit for display.

The transmission is made in a compact form through the
use of rnaneuver arms a.nd combined maneuver arms and

through the use of tokenizted forms These tolrenized forms
represent a large amount of textual information by one or
several alphanumeric characters.

A maneuver arm represents a road at an intersection, for
depiction on a display, by one or two endpoint coordinates.
if two intersectiom are sttfliciently close together, a first set
of maneuver arms for one intersection and a second set of
maneuver amp; for the other intersection are combined to

produce a combined set of endpoints in: transmimion in a
compactlinrm todepictthefirstsetofmaneuverarmsand
the second set of maneuver arms on a common display.

The tokenized forms areexpatfled at the remote unit into
textual driving instructions for each of one or more lan-
guages. In addition, the amount of information available at
a remote unit can be increased by providing the remote unit
with information from the base unit which is not adequately
covered by any databases on-board the remote unit.

Other objecas, features. and advantages of the invention
will be apparent from the detailed description set forth
below.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention are set forth with particu-
larity in the appended claims The invention. together with
further objects and advantages thereof, may be further
understood by making reference to the following description
taken in conjunction with the accompanying drawings.
wherein:

FIG. 1 is a functional block diagram illustrating a system
of the invention;

FIG. 2 is a how diagram illustrating a method of the
invention:

FIG. 3 is a diagram illusrating a data communication
protocol for communicating data from a mobile. or remote.

It]
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unit to a base unit in accordance with the invention and

which is used in conjt.I.rtction with the system of FIG. 1 and
the method of FIG. 2;

FIG. 4 is a diagram illustrating a data communication
protocol for communicating data from a base unit to a
mobih unit in accordance with the invention and which is

used in conjunction with the system of FIG. 1 and the
method of FIG. 2;

FIG. 5 is a diagram illustrating a suitable sign convention
for maneuver arm endpoint coordinates;

FIGS. 6 to 10 show examples of maneuver arms displays
in a remote unit;

FIGS. I1 to 1-! illustrate data that is transferred between
a remote unit and a base unit in the example of FIGS. 6 to
10;

FIGS. 15 to 38 illustrate additional examples of data
transferred between a remote unit and a base unit;

FIG. 39 illustrates a combined maneuver arms display;
FIG. 40 illustrates sortie examples of tokens and corre-

sponding expanded English, Spanish. and German text; and
I-16. 41 is a flowchart used for explaining operation of a

stripmap request feature of the invention.

DETAILED DESCRIFITON OF PREFERRED
EMBODIMENTS

Overview

The invention provides a method of providing route
guidance information andother information from abase unit
to a mobile unit in resporse to a request from the mobile
unit. The method comprises the steps of fonnatting a query
at the mobile unit, the query irtcludirtg the request, commu-
nicating the query from the mobile unit to the base unit, and
calculating route guidance information at the hue unit in
response to the query. The method further comprises the
steps of formatting a response to the query at the base unit.
the response including route guidance information, and
communicating the response from the base unit to the
mobile unit. The guidance information may include naviga-
tion irastructicns from an origin to a destination. info:-mation
about one or more points of interest within a pnrtiratlar
region, or other geographically referenced information.

The invention further provides a system for communicat-
ing routing information between a base unit and a mobile
unit. The system comprisesarr input means at the mobile unit
for providing an origin and a destination. The system further
comprises a calculating means at the base unit for calculat-
ing a route between the origin and the destination. The
system still further comprises communication meats for
communicating the origin and the domination from the
mobile unit to the base unit and for cornmunicatirrg the route
from the base unit to the mobile unit. The routing informa-
tion may include navigation instructions from an origin to a
destination. information about one or more points of interut
within a particular region. or other geographically refer-
enced information

The inverlion still further provides a method of providing
routing information to a mobile unit. The method comprises
thestepsofproviding anorigin and adestination fnomthe
mobileunittn abasetInit.lht=baseunitbcatedremotely
from the mobile unit. The method further comprises the
steps of calculating at the base unit a route between the
origin and the destination. and providing the route to the
mobile unit.

The invention still further provides a system for providing
route guidance information to a remote location from a
central location. The system comprises a mobile unit includ-
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ing an input means for providing at leasl a route destination
and an output means for providing an indication of the route
guidance information. The system further comprises a first
transmission means at the mobile unit for transmitting
destination data and origin data from the mobile unit, the
destination data being indicative of a route destination and
the origin data being indicative of a route origin. The system
still further comprises a base unit at the central location. The
base unit includes a first receiving means for receiving the
destination data and the origin data from the firs! transmis-
sion means, a calculating means coupled with the receiving
means for calculating a route to the route destination from a
route origin responsive to the destination data and the origin
data, and a second transmission means for transmitting
routing data. the routing data being indicative of the route.
The system still further comprises a second receiving means
at the mobile unit for receiving the routing data from the
second transrnision means. the second receiving means
being coupled with the output means for providing the route
guidance information to the input means responsive to the
routing data. -

The invention also provides a system and method for
providing geographically referenced information from a
base uni or server to a mobile unit. The mobile tlnil may he
a transportable device such as a laptop computer or personal
digital assistant (PDA), or may be a desktop personal
computer or any other device permitting data entry and
display, printing, or sounding of the provided information.

The mobile unit communicates with the base unit using
any available communication system, such as land Line
telephone link, cellular telephone or radio frequency trans-
mission. Queries are corumunicated from the mobile unit to

the base unit. The query requests route guidance
information, information about a point of interest or other
geographical information. The query is formatted in a speci-
fied protocol. The base unit communicates responses to
queries. the responses also being formatted in a specified
protocol. The responses may include, for example, textual
navigational directions andlor maneuver arms
graphical representations of street intersections and the
calculated route through the inaerseetion. Transmitting only
a representation of the intersection, rather than all geo-
graphical features around the intersection, allows the
rsponse, including the maneuver amas. to be transmitted
over a low bandwidth channel The invention operates
independently of the communication system and is adapt-
able to any system. The invention allows support for many
dilferent mobile unit platforms, taking advantage of each
platform's capabilities while retaining as much system-level
look and feel consistency as possible.

The base unit includes a geographical database, such as
the Navigation Technologies Corp. navigable map database.
The geographical database stores a variety of geographical
and position-oriented attributes, sud) as street rddremes,
turn restrictions and points of interest. The points of interest
are preferably organized according to diflerent parameters,
including point of interest type, stnh as “restaurant” or
“museum;" point of interest name; city, driving distance;
atlillor driving time. The base unit further includes a server
fa receiving queries from one or more mobile units, resolv-
ing ambiguities in the queries. determining a response to a
query. and accessing the geographical database as needed.
The server formats a response to the query and communi-
cates the response to the mobile unit.

In afirsl mode ofcperation, an origin anda destination are
entered at the mobile unit. The origin andfor the destination
maybe intbe formofasueetaddreesmintersectionofwm
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streets, or a point of interest previously identified in the
geographical database. The origin and destination are com-
municated from the mobile unit to the base unit. The base

unit calculates a route between the specified origin and
destination. ‘lhe routing information is communicated from
the base unit to the mobile unit where it is displayed by the
mobile unit. The display can be a graphical display. showing
map portions and providing travel directions along with a
display ofhighway signs and other inforrnation. The display
can include textual information providing have] directions.
The mobile unit may supply a digitally synthesized voice
which audibly presents the travel directions to the user. in
some applications, the display is stylized to display addi-
tional informalion to the user or to display information in a
more realistic or more informative form.

For example, the display can indicate in graphical form
whether an on or oil‘ ramp is a tight or gentle turn by
displaying stylized ramps. Shapepoints, that is, points which
more accurately depict the physical shape of a road. can be
generated either by the base unit or by a remote unit.

In aseoond rnode cfoperation. the mobile unit formulates
a query requesting information about points of interest
within a specified distance of an origin. The origin may be
specified by street address, intersecting streets, by geo-
graphic position or by reference to a point of interest. The
query is communicated from the mobile unit to the base unit.
The base urtit uses the geographical database to formulate a
response. The response is communicated from the base unit
to the mobile unit for display to the user.

In a third mode of operation, a mobile unit provides
inforrnation specifying its location to the base unit. A control
unit requests tracking information about the mobile unit
from the base unit. The control unit may be. for example,
another personal computer. coupled to the base unit through
an external interface, either directly or through a comma-
nicatiom network. The base unit provides to the control unit
tracking information including the current location of the
mobile unit with respect to the street network and the route
covered by the mobile unit.

The invention further provides a protocol fin: communi-
cating a query from the mobile unit to the base unit and for
communicating a response from the base unit to the mobile
unit. The protocol allows trausmhsion of variable length
messages, as required by the individual mobih unit or
corrununicatiort link. The protocol includes error checking,
time stamping and subscriber information.

The protocol further includes information specifying ori-
gin and destination, for a query. and rnemage type and
message contents, such as route information, for a response.

The invention thus provides geographically referenced
information from a base unit to a mobile unit, the mobile unit
needing only data entry and display devices and a commu-
nications link An advantage of the invention ‘a that the
invention provides this capability in a mobile unit which
does not require on-board database storage or position
finding equipment at the mobile unit.

A further advantage of the invention is that the invention
provides a mobile unit with access to a larger. more com-
prehensive database. Forexample, prior art CD-ROM-based
databases are limited to 600 MB of storage which may be
suficienl to store map information for only a single metro-
politan region. In contrast, the invention allows the mobile
unit to access map information for many rnettopolitan
regions or an entire nation. as well as other information, such
as on-line yellow page information or news, weather andlor
traflic advisory information. which may be provided by
third-party information providers. Such information can be
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provided on a geographic specific basis. A still further
advantage of the invention is that the invention permits
automatic. real time database updates by maintaining the
database only at the base unit, avoiding the need to distribute
datdaase updates to the mobile units.

Afurther advantage of the invention is that the invention
provides a method for communicating requests for routing
information and responses including routing information in
which the method is independent of specific hardware. A
further advantage of the invention is providing a systeln
which can be implemented using any commonly available
hardware devices, including laptop computers, personal
digital assistanm and other transportable units communicat-
ing via wireless, wireline, andlor optical systems.

A still further advantage of the invention is eficiently
conveying complex information, including graphical
information, over communication channels having a limited
bandwidth using data compression and a novel protocol, to
be described in detail below. This allows a system in
accordance with the invention to dynamically trarrsrnit
selected map portiocs for display on a capable mobile unit.
The geographical information may be saved at the mobile
unit for later retrieval and display, without having to again
access the base unit.

System Description
FIG. I is a functional block diagram of a ayatern 10

embodying the invention. The system It includes a base unit
12 and a plurality 14 of remote units arranged to.commu-
nicate with the base unit 12. The base unit 12 includes a

central processing unit (CPU) and a program memory which
stores programs for performirrg the functions described
below. IBM RSIGCIJO series computers are suitable for such
a purpose; however, many other computer systems can be
used. The plurality 14 of remote units may include, for
example, a desktop personal computer (PC) 16 such as IBM
compatible PCB and the Apple Newton. a laptop personal
computer (PC) 18. or a pager 20. Suitable program [an-
guages include ANSI c and MS-Visual Basic.

The plurality 14 of remote traits may include any number
of mobile units. The base unit 12 is preferably located at a
single, central location. One remote unit may he perma-
nently located at a single site, such as desktop personal
computer 16. Another remote unit may be mobile or
transportable, such as laptop personal computer 18 or pager
20. As used herein, the term “mobile unit“ includes both
remote units which may be permanently located at a single
site and remote units whidi are mobile or transponahle.

Communications between the base urtit and the remote

units are packetized. A packet contains one or more mes-
sages.

The ckstrtop personal computer 16 is an example of one
type of mobile unit which may be included in the system 10.
The desktop personal computer 16 preferably includes a
modem 22, a memory 26, a keyboard 28, a display 30 and
a microprocessor 32. The modem 22 is adapted to be
coupled to a telephone line 24. The telephone line 24 is in
turn coupled to the commercial telephone system 25. The
modem 22 may be. for example, a serial (dial-up line)
modem such as a modem compatible with an ATcommand
set which is built into the desktop personal computer 16, a
stand-alone modem. or a PCMCIA modem. Alternatively.
the modem may be for use with a specialty wireless trans-
mission network such as ARDI5, CDPD (cellular digital
packet data) or RAM. Still further. the modem may be of a
type custom designed [or the desktop personal computer 15.
The modem 22 forms a., transrnimion means at the mobile
unit for transmitting the origin and the destination and a
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receiving means at lhc mobile unit for receiving
response; including the route, from the base unit [2,

The microprocessor 32 responds to program iustntctions
and data stored in the memory 26. To activate the system 10.
a user manipulates the keyboard 28 to formulate a request.
The request may, for example, seek the route between an
origin and a destination. The keyboard 28 thus provides an
input means at the mobile unit for providing an origin and
a destination. The desktop PC 16. under control ofa program
of instrucli stored in the memory 26, conveys the request
over the telephone the 24 to the hm unit 12. The base unit
I2 formulates a response to the request and conveys the
response over the telephone line 24 to the desktop PC 16.
The response to the request is displayed on the display 30.
The display 30 thus forms an output means at the mobile unit
for prrrvidirrg an indication of the route provided in the
response. In addition, the we may be stored in the
memory 26 [or later retrieval and display. The-memory 26
thus provides a storage means at the mobile unit for storing
the route communicated from the base unit.

The laptop personal computer 18 is another example of a
mobile unit which can be used in the system it]. The laptop
PC 18 includes a modem 34, a memory 40. a position locator
42. a keyboard 44. a display 46 and a microprocessor 48.
The modem 34 is coupled to an antenna 36 for sending and
receiving cellular telephone calls in conjunction with the
cellular telephone system 38, which is a portion of the
commercial telephone system 25. The modem 34 may be,
for example. any of the modem types described in conjunc-
tion with the modem 22 of the desktop personal computer
16.

The microprocessor 48 operates in response to program
instructions and data stored in the memory 40. The position
locator 42 provides the geographical position of the laptop
PC 18. For example. the position indicator 42 may perform
radio frequency (RF) triangulation or may be responsive to
GPS (Global Positioning System), LORAN C signals or
other satellite positioning systems for providing latitude and
longitude positioning information. The position locator 42
thus provides a position determining means for determining
the geographical position of the mobile unit. The laptop PC
Is, in response to the program instructions stored in the
memory 40, provides a request over the commercial tele-
phone system to the base unit 12. The request may be, for
example, for the route between an origin and a destination.
The origin may be specified either by manipulating the
keyboard -I4 or by providing the latitude and longitude
information produced by the position locator 42. The base
unit 12 provides a response to the request to the laptop PC
18. The response is displayed on the display 46.

The pager 20 provides another example of a remote unit
which can be used in the system Ill. The pager 20 includes
an RF interface 50 coupled to an antenna 52 for receiving RF
signab from an antenna 54 coupled to the base unit 12. The
pager 20 further includes a microprocessor 56 responsive to
program instructiorrs and data stored in a memory 58. in
response to information transmitted from the base unit 1.2
and received at the antenna 52, the micrcprccmor 56
displays information. such as geograpltical directions. on a
dbplay 60.

In another mode ofcperation, one mobile unit. such as the
desktop personal computer 16. may track another mobile
unit. such as the laptop personal computer 18. using the
system 10. A user of the desktop personal computer 16 may
manipulate the keyboard 28 to request route guidance infor-
mation such as tracking information.

The request is transmitted over the telephone line 24 to the
base unit 1.2. The base unit 12 formulates a response bmed

the
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on the geographic position information provided by the
position locator 42 of the laptop PC 18. The response is
tratusrnitled over the telephone line 24 to the desktop per-
sonal computer 16 for display on the display 30.

Thus. the system 10 provides geo-referenced information
over, for example, wireless and wireline devices to mobile
and remote users. It is understood that the communications

technologies and the mobile units illustrated in FIG. I may
be combined in ways other than those illustrated in FIG. 1.
For example, the desktop personal computer 16 may include
an RF interface such as the RF interface 50 of the pager 20.
Similarly. the modem 34 of the laptop PC 18 may be adapted
for coupling directly to a tehphone line such as telephone
Line 24. In addition. other types of mobile units, such as
personal digital assistants (PDAs), may be included in the
system 10. Moreover. mobile units may access the base unit
indirectly by communicatirtg directly with a third-party
information provider, such as Prodigy", which in turn
conveys queries to and responses from the base unit 1.2. In
accordance with the invention, the invention operates inde-
pendently of particular hardware configurations of the plu-
rality I4 of remote units and ofthe communications system.

The base unit 12 includes an [(0 interface 62, a query
resolver 64, a route calculator 66, a distance and time travel
estimator 68, a surroundings explorer 70, a map database 1'2,
an on-line trafic and map updater 12U. and a third-party
data integrator 80. The U0 interface 62 includes a telephone
interface 74 for coupling the base unit 12 to the commercial
telephone system 25 including the telephone line 24. The U0
interface 62 further includes an RF interface 1'6 for coupling
the base unit 12 with RF communication devices such as an
antenna 5‘. The U0 interface 62 and the modem 22 thus

provide a communication means for communicating an
origin and a destination from the desktop personal computer
16 to the base unit 12 and for cornntunicating a route from
the base unit 12 to the desktop personal computer Id. The
I/O interface 62, the modem 34 and the antenna 36 provide
a communication means for communicating the origin and
the destination from the laptop personal computer 18 to the
hue unit 12 and for cornrnunicating the route from the base
unit 12 to the laptop personal compiler 18.

The U0 interface 62 may further include a network
interface 75 for coupling the base unit 12 to one or more
wireless or wireline communication networks such as CDPD
(cellular digital packet data), TCP/lP (transmission control
ptotocolflntcrnet protocol), ARDIS or RAM. The [I0 inter-
face 62 may further include an external interface 77 for
coupling the base unit 12 to a control unit 84. The control
unit 84 provides an external link to the base unit 12 and may
be, for example, a personal computer coupled over a wire-
less or wireline network or a directly connected terminal.
The control unit 84 may include, fior example, a keyboard 86
and a display 88. The control unit 84 may request tracking
information about the location of one or more mobile units.
For example. a mobile unit may be located in an armored
vehicle trarsporting valuables along a specified route. The
control unit may receive tracking information from the base
unit and. if the mobile unit in the armored vehicle varies
from the specified route by a predetermined amount, sound
an alarm or trigger some other action.

The [)0 interface 62. including the telephone interface 74
and the RF interface 16, provide a meats for coupling the
base unit 12 with communications media such as the com-
mercial telephone system and other wireline and wireless
devices. The [#0 interface G2 thus receives queries from the
plurality 14 ofremote units and transmits the front
the base unit 12 to the plurality 14 of remote units. The IEO
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interface 62 therefore proviclesa receiving means at the base
unit for receiving the origin and destination and a transmit-
ting means at the base unit for transmitting the route to a
mobile unit.

The query resolver 64 receives the request front the U0
interface 62. When a request isentered at one of the plurality
14 of remote units, a mbtalre may be made.

For example, in manipulating the keyboard 44 of the
laptop personal computer 18, the user may have entered.
“O’HAlR," intending to enter “O'HARE,” indicating
O'Hare Airport. Other ambiguities may be in the format of
the address provided, in the latitude and longitude of the
position provided, or in the definition of cross streets

The function of the query resolver 64 is to resolve such
ambiguities in the query at the base unit 12 and convey the
query for further processing.

After the query resolver, the query is routed to the route
calculator 66. In a manner well known in the art. the route
calculator 66 determines a route between a specified origin
and destination tlsirtg the map database 72. The map data-
base T2 may be, for example, the navigable map database
maintained by Navigation Technologies Corp. The map
database 72 preferably includes an accurate, complete, and
up-todate representation of geographic information such as
addresses. street names, navigation attributes (including rttrn
restrictioI'rs, one-way streets, physical dividers, relative
heights, freeway sign text, and so forth), as well as point of
interest categories, such as parks, schools. hospitals.
restaurants, and golf courses associated with the geographic
information. The on-line trafic and map updater 12U
receives updating information from map database vendor(s)
81 and traffic information providers 83 and mairuaim map
database 12 current.

In determining the route. the route calculator 66 prefer-
ably tallies into account routing restrictions such as toll road
avoidance, tum restrictions at a specified time of day, and
other restrictions Such routing restrictions may be specified
by an operator at the base unit [.2 in response to a temporary
condition or may be arkled m the map database 12 when the
restrictions become nationally available. The route cala.tla-
tor 66 thus forms a calculating means at the base unit for
calculating a route between the origin and the
The map database may be divided into geographic areas
such as metropolitan areas. Providing the route calculation
function in the base unit 1.2 reduces the data storage and data
processing requirements for the remote units. In certain
applications, however, it may be desirable to provide the
remote units with a limited route calculation function.

After a route has been calculated, the route is conveyed
Enorn the route calculator 66 to the U0 interface 62. The 1:0

interface 62 formats a response to the query. 111:: response
includes the route guidanr: information determined by the
route calculator 56. The U0 interface 52 then communicates

the response from the base unit 1.2 to the mobile unit which
originally requested the information.

If the query requests a distance or a time of travel, the
query is forwarded to the distance and time travel estimator
68. Thedistanoe and time travel estimator 68. in response to
the query and using the map database 72, formulates a
response In thequery. The reqaonse isconvuyed from the
distance and time travel estimator 68 to the U0 interface 62.
The response is forrnatted at the III) interface 62 and
communicated from the base unit 12 to the mobile unit
which originally requested the information

If the query requests infiarrnatinn about points of interest
in the area surrounding an origin, the query is conveyed to
the surroundings explorer 70. The sturoundinp explorer 70
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provides an optimized method for searching for points of
interest satisfying specified criteria or parameters such as
time or distance. For example, the surroundings explorer 70
may locate all Mt:Dortald's'“‘ restaurants within a specified
driving distance or driving time of a specified origin, or it
may locate the McDonald's“ restaurant nearest the speci-
fied origirt. The origin and search parameters are specified in
the query received from the mobile unit. In response to the
query, the surroundings explorer 70 accesses the map data-
base ‘T2 and searcizs outward from the specified origin. The
sin-rounding: explorer 70 analyzes paths in the map database
72 over which a mobile unit, in a car for example, could
legitimately travel. The surroundings explorer T0 examines
the associated point of interest information for entries stu-
isfying the specified search parameters. The surroundings
explorer 70 thus determines which points of interest satisfy
the query. The information is then conveyed from the
surrourtdings explorer '10 to the U0 interface 62 and a
response is formatted. The response is then communicated
from the base unit 12 to the remote unit which requested the
information.

The tltird-party data integrator 00 provides additional data
such as on-line yellow pages information or news, weather,
andior traflic advisory infiormation for responding to queries
from a mobile unit. The additional data are preferably
received from other information providers, illustrated in
FIG. I as functional block 82.

The additional data may and be added directly to and
located within the map database 72. The additional data may
be supplied external to the base unit 1.2 via any known data
communications network.

The functions performed by the base unit 12, as described
above and illustrated in the functional block diagram of FIG.
1, are performed in a data processing system. The data
processing system may be in one or more units and include
a prooemor fior executing program irtstructiorn, a memory
for storage of the program l.l'Bll1lCIl0l:l.S and data such as the
map database 72. The data procming system further
includes other equipment such as digital logic for imple-
menting the U0 interface 62 for receiving queries and
sending responses. The data processing system may include
a display and a keyboard as an operator interface.

FIG. 2 is a flow diagram illustrating a method of the
invention. The method begirs at step 100 where communi-
cation is established between the mobile unit and the base

unit 12. Performance of this step is largely dependent on the
specific implementation of both the base unit 12 and the
mobile unit. For example, with reference to FIG. I, the
desktop personal computer 16 would establish communica-
tions using the modem 22 to place a telephone call over the
telephone line 24 to the base unit 12. The telephone interface
'74 of the base unit 1.2 and the modem 22 would establkh
communication in a manner well known in the art. Similarly,
the laptop personal computer 18 would establish communi-
cations with the base unit 12 by completing a telephone call
through the cellular telephone system 38. However, the basic
operation of the invention is independent of the particular
hardware and communication channels employed

The method continues at step lln. in which a query is
formatted at the remote unit. The query is formatted in
accordance with the protocol of the invention, to be
dmcribed in further detail below in conjunction with FIG. 3.
The query comprises a serial stream of data and control bits.
The control bits. for example, identify the remote user
originating the query. The data bits specify the precise
request being made of the base unit. For example, the data
bits may specify an origin point and a destination point. from

 

12
which the route calculator 66 (FIG. 1) of the base lIl'IiI 12 is
to calculate the route. Certain communications transport
protocols. specific to the particular hardware implementa-
tion of the system 10. may prepend or append characters or
other control bits to the control and data bits which form the
query. For example. the modem 22 of the desktop PC 16
may include handshaking bits or signals to be used by the
telephone interface 14 of the base unit 1.2 for procesing the
query. At step 104, the query is transmitted from the mobile
unit to the base unit I2.

The method continues at step 106, where ambiguities in
the query are resolved by the query resolver 64 (FIG. 1).
Ambiguities may be in the form of spelling errors in the
identification of an origin or a destination, an inconsistent
latitude or longitude specification. and the l.ike.At step I08.
if the query resolver 64 cannot resolve the ambiguity. an
error message may be comrrtunicnted from the base unit to
the remote unit at step 110, and the query must be repeated.

The method continues at step 11.2, where the query type
is identified. The query may be one of several diflczrent
types, including a route query, a point of interest query. a
language query. or a metro area query.

A route query asks the base unit 1.2 to identify a route
between a specified origin point and a specified destination
point. A route query includes the origin at'td the destination.
A point of interest query requests a list of points of interest
which satisfy specified criteria. For example, a point of
interest query might request a list of all restaurants of a
specific type, such as McDonald's“, within a specified
distance or a specified driving time of a specified origin. A
language query requests a list of available languages for
display of information at the mobile unit or specifies the
language (such as English or Dutch) in which the routing
information is to be displayed at the remote unit. Such
language queries are not needed if the language independent
mode (to be described below) is being used. A metro ma
query requests a list of available metropolitan areas or
spccilia the metropolitan area within the map databue ‘I2
(FIG. 1) to be used for responding to the query. For example.
a query which has as its origin “T7 W. Chsmnt Street” in
Chicago must specify the Chicago metropol.itan area rather
than, for example, the Cincinnati metropolitan area, in order
to prevent confusion. If a query camol be identified. an error
message is generated at step 1.10 and the query must be
repeated. After the query type has been determined at step
112, the query is routed to, for example, the route calculator
66, the distance and travel estimator 68, andfor the sunound-
ings explorer 70 (FIG. 1) Eur processing.

The method continues at step 114, where the query is
fulfilled. For example, if the query requested routing infor-
mation between an origin and a destination. the route
calculator 66, operating in conjunction with the map data-
base T2, calculates a route between the origin and the
destination. Similarly. if the query was a point of interest
query, the surroundings explorer 10 will determine poins of
interest which satisfy the query.

The method continues at step 116. where the response to
the query is formatted The response is formatted in accor-
dance with a data communications protocol to be described
in detail in conjunction with FIG. 4. The fiortnalted respome
includes control and data bits. The control bits specify
information such as the mobile unit which initiated the

request. The data bits specify the information, arch as route
guidance information, which fulfills the query. At step 118.
the method concludes when the response is electromagneti-
cally transmitted from the base unit 12 to the mobile unit.

Referring now to FIG. 3. it is a diagram illustrating a data
communication protocol lot communicating data from a
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mobile unit to a base unit in accordance with the invention

and which can be used in conjunction with the system of
FIG. 1 and the method of FIG. 2. The protocol illustrated in
FIG. 3 is defined by a communications syntax including
variable message lengths, allowing as little or as much data
transfer as necessary for the specific application require-
ment. In this implementation example, the protocol can be
used across all communications systems, as long as the
printable, seven-bit ASCII character set. plus the “newline”
character (0x0A) can be transmitted by the communications
system.

The transmitted character set consists of the principal
ASCII character set plus the newline diameter.

To transmit bytes ofdata which do not [it in this character
set. or for communication protocols which do not allow
Iransrnissiort of the newline character, an escape mechanism
is provided to allow transmission of these characters. For
communication in binary format, numeric fields or numeric
values are trammittecl using two's complement notation. in
network byte order (most significant byte first, followed by
bytes of decreasing significance). Floating point numbers
are transmitted using the IEEE 64-bit double precision
format, with the most significant byte tratsrnitted first.

Only a single query message 1.20 is needed to transmit a
query from a mobile unit to the base unit 12 This query
memage [20 provides for both current location traelcing
information as well as route calculation requests The query
message 120 includes a plurality of fields 122. Each field of
the plurality 122 of fields is separated by a delimiter.
preferably the vertical bar “|" (ASCII code 0x?C). The start
of the query message 120 begins with a delimiter character.
The end of each message is marked by a delimiter character
immediately followed by a newline character (ASCII oade
0x0A). represented in FIGS. 3 and 4 as“\.n”. Any characters
between the ending newline character and the starting delim-
iter are preferably ignored by the base unit 12 and the mobile
unit.

As noted, the query message 1% includes a plurality of
fielcb 122. Some communications transpon protocols may
ptepend or append characters for controlling communication
of the memage in accordance with the specific hardware
implementation of the system 10.

The query memage 120 includes a message length field
124. This field specifies the length of the query message 120.
The message length field 124 may also include a compres-
sion marlrer 125 indicating the compression status of the
message. For example, the compresion marker 125 may
take on a first value if the query message 120 iscompressed
using a current phrase compression table. The compression
marker I25 may take on a second value if the query message
120 is compressed using the current dictionary (bit
compression) table. The compression market 125 may talre
on a third value if the query message 120 is compressed
tta'ng the L-Z (Lev-Zempel) compression algorithm. And
the compression market 125 may take on a fourth value or
simply not be present if the query memage 120 is not
compressed in any way.

The query message 120 fitrther includm a cyclical redun-
dancy check (CRC) field 126. This field is preferably the
computed CRC-16 of the query message 120, starting with
the delimiter following the CRC field 126 up to and includ-
ing the ending newline. as actually transmitted (ie, as
oompremed). The query message 120 further includes a time
stamp field 128 which gives the number olseoonds since the
epoch GMI Ian. I, 1913) when this message was
sent. Preferably, messages older than 20 minutes will be
ignored when received by the base unit 12.
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The query message 120 further includes a subscriber
identifier field 130. The information provided in this field
may be used for billing and audit information. The query
message 129 further includes a message identifier field 132.
The characters in this field are used to tag response rnenages
transmitted from the base unit I2 to the requesting mobile
unit. The base unit 12 will place the characters in the
rnesage [D field 132 in any return message so that the
mobile unit may determine what original message the base
unit 12 is responding to. The query message 130 further
includes an identifier field 134, which provides identification
information uniquely identifying the mobile unit which
transmitted the query message 120. The identification field
134 is used for tracking and communications addreming.

The query me.-cage 120 further includes a latitude field
I36 and a longitude field 138. These fields specify the
current position ofthe mobile unit by latitude andlongitude,
respectively. By default. the current latitude and longitude
provide the origin for all routing requests. and also provide
the position used for default tracking address translation.

The query memage 120 further includes an origin field
H0. The origin field 140 specifies the origin address for a
routing information request. If this field is empty, the ratment
position specified by the latitude field 136 and the longitude
field 138 is used as the origin addnes. The query message
120 further includes an origin type field 142. which may be
either an address or a point of interest category (such as
“restaurant". “museum" or “airporI") which is recognizable
by the base unit 12.

The query memage 120 further includes a destination field
l-I-I, which specifies the destination addrem if touting infor-
mation is requested by the mobile tltil from the base unit 12.
If the destination held 144 is empty, then no route is
calculated by the base unit 12. Instead. the message 120 is
considered to be a tracking message only, merely providing
the location of the mobile unit.

The query message 120 further includesadestination type
field 146 which specifies the type of dstination. For
example, the destination may be an adties or a point of
interest category recognizable by the base unit 12. For
example, the point of interest categories may include
“restaurant", “airport”, or “museum.” As one example. the
destination type field 146 may be “restaurant”, and the
destination field 144 may be “McDonald’s""‘.

The query memage 120 further includes a destination
limit field I48. This field specifies a limit for point of interest
searches. Such a search will be limited to the range specified
by the value in the destination limit field 148 about the
origin. For example. if the destination limit field 148 is
empty or has a value 0, the base unit 12 preferably intetprets
this to indicate that the nearest point of interest satofying the
requirements specified by the destination fiehl 144 and the
destination type field 1.46 should be located. If the destina-
tion limit field 148 is non-zero, then the limit specified sets
the maximum range searched fior a matching point of
interest. If no matching point of interest is it the range
specified. a “no match“ route error is renirned.

The value of the destination limit specified in the desti-
nation limit field 148 depenm on the limit type field 190.
The limit type field 150 determines what unit of measure-
ment is in the datination limit field. For example. the limit
type field may take on a firs! value (for example “M") when
the destination limit specifies a straight line distance. The
limit type field 11! may take on a second value when the
destination limit is driving distance. Or, the limit type field
150 may talc: on a third value when the destination limit is
driving time. in minutes.
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The query message 120 concludes with an ending field
152. The ending field 152 preferably includes the newline
character, represented in FIG. 3 as "to".

Before the ending field 152. the query message 120 may
also include additional optional fielfi which specify addi-
tional information or service requests from the mobile unit
to the base unit l2. For example, the query message 120 may
additionally specify a text message to an operator of the base
unit 12, or specify whether the base unit 12 should provide
maneuver arms information or combined maneuver arms

information along with route guidance tern. The query
memage 120 can also specify. forexample, whether the base
unit 12 should send mute stripmap infnrrnation for a sped»
fied strip width with the returned route tern, whether the base
unit 12 should send responses in a language independent
manner. andfor whether map information should be sent by
the base unit 12 in bitmap or vector form.

Maneuver arms information is used to represent intersec-
tions along the more determined by the lame unit 12.
Combined maneuver arms information can be provided
when two intersections are etlficienlly close together.
Further, the query message 120 can additionally specify
routing options such as route calculations which avoid tolls.
avoid left ttu'ns or avoid limited access roads, or specify a
time of day for the start of the route. Still further, the
message 120 cottld optionally request additional information
from the base unit 12, such as a list of point of interest types.
a list of points of interest matching search criteria or a list of
files which may be communicated from the base unit 12 to
the mobile unit to provide descriptive information;

Referring now to FIG. 4. FIG. 4 illustrates a data com-
municaticrs protocol for communicating data from a base
unit to a mobile unit in accordance tvillt the invention and
which can be used in conjunction with the system of FIG. 1
andthe method ofFlG. 2. In FlG.4,a response message I50
is illustrated as including a plurality of fields 162.

In accordance with the invention, the response message
160 may be transmitted in a continuous stream of data,
called the burst mode, or in a plurality of discrete uses
to queries for data, called the normal mode. The mode of
data transmbsion can be specified by the mobile unit. for
example. in an additional field included in the query mes-
sage 120. In the burst mode. the base unit 12 transmits data
as fast as possible, without waiting for requests from the
mobile unit. In the normal mode. the base unit 12 sends a
packet, then waits for the mobile unit to request the next
packet before sending the next packet.

As mentioned above. the response transmitted from the
base unit 12 to a mobile unit may include maneuver arms
information. Maneuver arms are graphical vectors used by
the mobile unit for displaying a graphical representation of
an intersection to be traversed. Al least three types of visual
information can be transmitted by the base unit. These
include a geometric representation of the intersection,
including arms representing the streets approaching an inter-
section and the angles at which the streets approach the
intersection. 11:: traitted information can further include
which of the streets is included in the route to be travelled

so that. for example, that street may be highlighted in the
graphical display. The transmitted information can further
include information about street signs located at the inter-
section.

In one embodiment. the maneuver arms information

includes only suficient data to create a display showing only
what the driver of a vehicle containing the mobile unit will
see as the driver traverses the displayed intersection. other.
extraneous information, such as a map of the region around
the intersection or of the entire metropolitan region. is not
transmitted.
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Transmitting only a representation of intersections to be

traversed, rather than extraneous information. greatly
reduces data transmission and storage requirements. Thus. a
relatively low bandwidth channel may he used for transmit-
ting queries and responses between the base unit 12 and the
mobile unit. For example. a channel having a bandwidth as
low as 1,200 hits per second may be used. In contrast,
transmitting extraneous information may require a band-
width as high as 1 megabit per second. Since, with the
invention. the amount ofdata transmitted is relatively small,
the entire nmponse. including maneuver arms information,
may be transmitted in a reasonable time. even at a low
bandwidth. in addition. since only pertinent information
about intersections is transmitted, only a small amount of
memory, such as memory 26 of the desktop personal com-
puter 16 (FIG. 1) is required at the mobile tutit.

After an intersection has been traversed, the display is, in
general, updated to show the next intersection to be
traversed. using maneuver arms information received front
the base unit and stored in memory. The display can be
updated in response to operator control, for example. by
operating a switch or by voice controL or automatically in
response to a position sensor such as the position locator 42
of the laptop personal computer 18 (FIG. 1).

The response message I60 preferably includes a message
length field 164 which specifies the length of the response
message 160. In addition. the message length field 164 may
include a compression madrer character 165. The compres-
sion marker character 165 may take on one of a number of
values. For example, the compression marl-oer character 165
may take on a first value if the response memage ltil} is
compressed using the current phrase compresion table. The
compression marker character I65 may take on a second
value if the response message 160 is compressed using the
current dictionary {bit compression) table. The compression
marker character 165 may take on a third value if the
response message 160 is compressed according to the L2’.
(Lev-Zempel) compression algorithm. ‘the compression
marker character 165 may take on a fourth value or simply
not be present if the response message 160 is notcompreaed
in any way.

The response message 160 further includs a CRC field
166 which is preferably the computed CRC-16 of the
memage [60, starting with the delimiter following the CRC
field I66 up to and including the ending character of the
memage 160. The response message 160 further includes a
time stamp field 168 which specifies the number ofseconds
since the epoch (00!O3:0J GMT Jan. 1, 1970) when this
message was sent. Preferably, messages older than 20 min-
utes will be ignored by the mobile unit which receives the
rnesage.

The resporoe message 160 further includes a subscriber
identifier held 170. This field preferably specifies informs»
tinn mod for auditing, billing and authorition.

‘the reqtonse message 160 further includes a message
identification field 172. In accordance with the invention, the
contents of the rnesmge identification held 170 of the
response message 160 match the contentsofthemeasage [D
field 132 of the query mesage 120.

111:. use message 160 fttrtlter inciudes an identifier
held 174. Preferably. the contents of the identifier field 174
of the response mmage 160 match the contents of the
identifier field 134 of the query message 120.

The response mmage 160 also includes a type held 176
and a message field 178. The type field 176 specifiesthe type
of the memagc contained in the rnemage lleid 118. For
example. the type field 176 may have a lira value (for
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example type “R") specifying that the message field 178
contains route tracking address translation inforrnation.
Such a message would result: from the base unit 12 having
received a route tracking query. The message in the message
field 173 is then the address corresponding to the current
position (latitude, longitude).'1'l1e type field 176 may have a
second value specifying that the message field 173 includes
route guidance information. This message would result front
the base unit 12 having received a route calculation request.

The message is the set of driving instructions. The instruc-
tiots will contain several lines of text, each separated by
carriage return/newline characters. Th-ere may be several
messages of this type communicated for a sinfle route. Each
message will correspond to a single maneuver if arms are
requested, or be the complete text if arms are not requested.

The message type field [76 may take on a third value to
indicate that the message field 178 contains a download of
information. This message would result from a query
requesting particular information from the base unit 12. The
type field [16 may take on a fourth value to indicate that the
message field 118 contains an error message. For example,
the latitude and longitude specified by the latitude held 136
and the longitude field 138 in the query message may be
outside the specified metropolitan region, or the specified
address may be invalid or not found for a route calculation.
The message field 178 contains the error lerd defining theerror.

The type held 116 may take on a fifih value to specify that
the message field 178 contains a query response. Such a
message would be the result of a query made of the database.
for example requesting a list of point of interest types. Tlie
meaage field 178 includes the query data.

The response message 1600::-ncludes with an ending field
180. Preferably, the ending field 180 includes the newline
character, illustrated in FIG. 4 as “\n".

The use of maneuver arms will now be described in

greater detail. Maneuver anns are used to depict roads at
intersections If maneuver arms information is requested by
a remote unit, the base unit 12 generates the maneuver arms
information in a maneuver arm generation module and
provides this arms information for a current maneuver to the
remote unit. The remote unit, for example computer 13,
processes this information and displays the infiarmation on a
display, for example display 46. The base unit 12 proviies
the information to the remote unit in the following form:

l-'-‘rotnName;ToNan1e; x,, y,: Ia. y, [. . . ; x_.,, y,,]
"FnotnName” is the road being driven on at the beginning

of the maneuver. "ToName" is the road being driven on at
the end of the maneuver (except for the first maneuver). The
x, y values specify the endpoints of the arms from an origin,
which is set at the intersection. Each arm starts at the origin
and radiates outward to an endpoint x, y. In one prefierrcd
embodiment, it and y are integer values between —lC0 and
+ 100. The base unit 12 scales and rotates the arms so that the

from road is vertical on the display and approaches the
intersection from the bottom. If there are any arms, in
general there will be at least two: a first arm to represent the
“lfrom” road using at, and 35. and a second arm to represent
the “to” road using it, and y;. Other arms specified by x, and
y,, are used to reprmenl any additional roach at the inter-
section. The signs of the x and y coordinates are shown in
FIG. 5.

In one embodiment. the endpoint coordinates of the first,
orfrom.a.rmare l.99soIhalthefirstarmappearstobc
going straight up from the bottom of the display to the
origin. The other arms are mapped relative to the position of
this first arm. In this embodiment, endpoint coordinates of

45
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99, -1 correspond to an approximately ‘ll’ right turn from
the first arm. Endpoint coordinates of -99, 0 correspond to
an approximately 90° left turn from the first amt. Endpoint
coordinates of I. -100 correspond to proceeding straight:
ahead through the intersection.

For the First maneuver, the ToNa.rne can represent a cross
street near the beginning ota route to orient the driver even
though this cross street '5 not to be tumed onto.

FIGS. 6 to [0 illustrate examples of displays in a remote
unit in the course of a trip from 1550 Itockwood St., L06
Angeles, to 280 Emerald 51., Los Angeles. In this example,
afler the driver enters the from information “L550 ROCK-
WOOD 81', L06 ANGELES" and the to information “I280
EMERALD 81', [D5 ANGELES” the display in the remote
unit informs the driver of the approximate driving distance
and driving time by displaying “ABOUT 0.4 MILES, 3
M'IN'UTES” (not shown in FIGS. 6 to 10). Then, as the
driver proceeds, the display displays the textual and graphic
information shown in FIGS. 6 to 10. The directions in
textual form are displayed on the left, and corresponding
maneuver arms are graphically displayed on the right based
on the x, y endpoint coordinates received from the base unit
12. ‘Die exact appearance of the display, for example, road
width and road edge color. can be customiziedby the remoteuser.

FIGS. 11 to 14 illustrate the data transferred between the

remote unit and the base unit in the example of FIGS. 6 to
10. More specifically, FIG. 11 illustrates the packet trans-
mitted from the remote unit to the base unit. FIG. 12

illustrates the packet issued from the base unit in response.
FIG. 13 illustrates a second communication from the remote

unit to the base unit. And. FIG. 14 illustrates a corresponding
response from the base unit. In the example of FIGS. 11 to
14, not all of the fielcb shown in FIGS. 3 and II are needed
and are thus omitted.

As shown by the “ARMS-Y" designation in an optional
routing alternatives field, the request in FIG. 11 includes a
request for maneuver arms information. In the second mes-
sage in FIG. 12, the base unit begins to send maneuver arms
information, in the formatdwcribcd above, via the “ARM-
ROCKWO-0D,GI.ENDAl.E;l.99;-91.-‘ll:90.—42" instntc-
tion. The optional “MORE-Y" irstrlction in the fifth mes-
sage of FIG. 12 indicates that there are more packets of
messages to follow. The “MANEUVER-N'EXT"’ and
“ARMS-Y” instructions of FIG. 13 direct tln base unit 12
to send the additional information. including maneuver arms
information. This additional inliormation is sent via the

packet shown in FIG. 14.
FIGS. 15 to 38 illustrate additional examples of data

transferred between a remote unit and a base unit. FIG. 15

illustratesa packet sent by a remote unit in a base unit which
constitutes the initial log-in communication that sets a
non-burst mode and a IK maximum pacltet size. FIG. 16
illustrates the respnrme to the reqiest of FIG. 15. FIG. 1.6 is
a response which merely acknowledges the request of FIG.
15 because there is insuflicient information for a route
request or a query.

FIG. 17 illustrates a request to use a LosAngeles. Calif.
database for future requests and FIG. 18 illustrates the
corresponding aclnaowledgement.

FIG. 19 illustrates a request for a route from 950 S. Flint
Ridge Way to 2043 N. Sarxamento along with maneuver
arms. FIG. 20 illustrates a fiist packet in response to the
request of FIG. 19. FIG. 21 illustrates a request from the
remote unit to the base unit to send the next packet of
instructions along with maneuver Inns.

FIG. 12 illustrates a response providing the next packet.
as requested. FIG. 23 illustrates a request for the next block
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of instructions and FIG. 24 illustrates the next block of

instructions. Finally, FIG. 25 illustrates a request for the last
block of instructions and FIG. 26 illustrates the correspond-
ing response.

This. FIGS. 19 to 26 together illustrate the communica-
tiorn to provide the route from 950 5. Flint Ridge Way to2043 N. Sacramento.

FIG. 27 illustrates a request for a route from 1750 Queens
Road to 7530 Orangethorpe, along with maneuver arrrm.
FIG. 28 illustrates the packet giving the first block of
instructions in response to the FIG. 2'! request.

FIG. 29 requests the next block of maneuvers. And. FIG.
30 illtrstrates the final block of maneuvers

FIG. 31. illustrates a request for a list of all points of
interest (POlS] of the restaurant type with “HAPPY” in their
name within 10.0 miles (encoded as“l.tI.'l" and “M") of 1855
W. Katella Avenue. FIG. 32 illustrates the resporae indicat-
irtg that there are no such points of interest found which
satisfy the given criteria. FIG. 33 illustrates another request
for a list of points of interest of the restaurant type with
“HUNGRY" in their name within 10.0 miles of 1855 W.
Katella Avenue. FIG. 34 illustrates the corresponding
response providing the information for two points of interest
satisfying the criteria set forth in the message of FIG. 33. In
FIG. 34, “HUNGRY TIGER SEAFOOD RB5'I'AURAN'I"
at “E231 MANCHESTER BLVD, BUENA PARK" is the

Etta! point of interest. The “36” is the type ofpoint of interest,
i.e.. restaurant.

'lhe ‘‘23606’‘ is a unique identification number for the
point of interest. The “O-0-223-137,-l,l" specifies the res-
taurant location relative to a known node in the metropolitan
region The ‘‘46646’' is the distance to the restaurant in feet
and the “N” indicates that no additional information regard-
ing the restaurant is available.

FIG. 35 is a packet sent from a remote unit to a base unit
which requests a list of points of interest of the restaurant
type with “BURGER” in their name within 10.0 miles of
1355 W. Katella Avenue. FIG. 36 illustrates the firs! packet
in response to the request of FIG. 35. FIG. 31’ requests
additional points of interest in rwonse to the request of
FIG. 35. FIG. 38 provides additional points of interest
satisfying the criteria in the request in FIG. 35.

‘Die invention generates combined maneuver arms in
sihratiotn where turns are required at two diflerertt intersec-
tions which are close together. FIG. 39 illustrates an
example of a combined maneuver arm. In the example of
FIG. 39, a slight right turn is required at the corner of Broad
Street and Elm Street and a left turn is required at the
intersection of Elm Street and Main Street. Instead of
generating maneuver arms for the Broad-to-Elm turn and
another set of maneuver arms for the Elm-to-Main turn, the
invention generates a single combined maneuver arms
display, as shown in FIG. 39, by the following process.

For each set of maneuver arms generated at an
intersection, the base unit 12 determines whether there is a
sttficiently close intersection at which the driver must turn.
If suficiently close intersections requiring turns court, then
the maneuver arms information for both of these intersec-

tions are merged for a single combined maneuver arms
display such as that shown in FIG. 39. For the combined
maneuver arms, the roads are designated by sets of
endpoints, similar to that described above in connection with
FIG. 5. One acceptable form for combined maneuver arms
is as follows:

Fromllame. Toflame. ox..o5'... X... Li: 3.2- L23 K...: 3.:

'IbN3lI|3- 01¢» 09'» ‘etc Yeti Xena 353:5 3-no You
The ox, and oy, coordinates specify the coordinatesof the

firsl, or a“, intersection. or origin, and the ox, and oy.

‘IEI
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coordinates specify the coordinates of the second. or b",
intersection, or “origin." The arms are specified with respect

to these origires. For example. an and ymare the endpointonordinatesof the 1’ road at the first,or a , intersection. To

conserve space, coordinates for “origins” otherthan the first
can be omitted because they can be reoonstruded from the
fromftn arrn data.

Combined textual information is also displayed along
with combined maneuver arms. Thus, along with the graphic
display shown in FIG. 39. the followirtg textual instructions
are also displayed: “rum slight right on ELM S‘I'. followed
shortly by a Ieli turn onto MAIN ST. Drive 5.6 miles.” Three
or more intersections can be combined.

An additional feature of the invention is the transmission

of message information. that is, the information in message
field 178 in FIG. 4, in a further compressed form. The use
ofsuch a form has at least two advantages. First. use ofstrch
a form allows message information to be transmitted elec-
trnmagnetically in a more eficient way. Second. use of such
a form allow transmission of information from the time unit
12 to a remote unit in a language independent manner. Upon
receipt of the information in this form, the remote unit then
converts the information for display into expanded textual
instructions in any desired language such as English,
Spanish, Japanese. andlor German. ‘this form will generally
be ttefierred to herein as the language independent form or
language independent mode.

In the language independent mode, the textual description
of maneuvers are generated by a token generation I:nod1.r.le in
base unit 12 and are transmitted to the remote unit in a
tolrenized form. For example, imtructiors to:

"him left on W. MAIN ST. and drive 4.3 rrtiles.
Would be transmitted as:
3,W. MAIN ST.,4.3.
In this example, the "3” represents the English instruction

to:

Turn left on [blank 1] and drive [blank 2] miles.
The“W. MAINS'I'.”fieldistheinformationtobeimerted

in the [blank 1] position (corrmponding to a street sign) and
the “4.3" field isthe lnliormation to be inserted in the [blank
2} position. If German language instntctions are desired,
then the remote unit displays the following text for a type
“3” instruction:

Attf [blank 1] links ahhiegen und [blank 2] Meilenweiterfahrea.

Thus, using the 5th nremage of FIG. 12 as another
example, instead of transmitting “Turn LEFT onto EMER-
ALD DR. tr Drive 0.1. miles.” the following tnkcnized
information is transmitted to convey the same inforrnation in
a much more compact form:

3,EMERALD DR.,0.l

FIG. 40 provides additional examples of tokem and
corresponding expanded text in English. Spanish. and Ger-man.

Upon receiving the toltaenized route information, the
remote unit applies a set oftranslatiag instruction contained
in a lookup table implemented, example, in computer 18,
one table per language. or sounding, rksired. For example.
the English token translation instructions for a type 3 taken
indicate that “Turn left on” is diqrlayed. then tie signage or
street name, then “and drive,” then the distance. and than
“miles.” The remote unit can be equipped with a set of
buttons for the user to specify the desired la.ngttage(s).

Translation imtructizrn can be more or less complicated
and can include conditions for added flexibility. For
example. the English token tramlatiou instructions for a type
S instruction indicate that “Follow the sign” is displayed
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fitst, then if the number of signs in the message is greater
than one an “s“ should be added to ‘‘sign.’' then the sign(s)
should be displayed then "on the ramp." should be dis-
played. Thus, in one irnstance a type 51oken might produce.
expanded English maneuver text of:

Follow the signs TU O’!-IARE, TO INDIANA on the
ramp.

In another instance. a type S token might prochlce the
expanded English maneuver text of:

Follow the sign 10 CHICAGO on the ramp.
The remote unit can also convert the miles, irtfcrmation

into lcilorneters, if desired.
Thus, in the language independent mode. information is

traitted front the base unit without regard to any par-
ticular language. Accordingly, the trammimion bandwidth
does not depend on the language of the instructions to be
displayed on the display in the remote unit. Because the
remote unit produces the actual text portion, routes can be
presented in more than one language or way either concur-
rently or serially. as desired by the remote user. without the
need for additional information from the base unit.

Use of tokens allows remote system users to create their
own language formats, if desired. to best lit particular needs
and capabilities. Alternatively, a remote unit can download
language fiormats [that is. expanded text corresponding to
various tokens) that have already been created from the baseI.IIIll..

The base unit can also provide the remote units with other
information in addition to the textual directions and maneu-
ver arms information dismissed above. In some applicatiorns,
a remote user desires more information than just the textual
directions and maneuver arms information and more infor-
mation than is stored and maintained in the remote unit. For

various practical reasons. such as cost. remote units gener-
ally have at best only a limited database on-board. Such a
limited database may, for example. include information
andlor maps for a limited metropolitan area.

Even though a remote user may have no or a limited
on-board database, the invention allows the remote user to
obtain a large amount of infiormation front the base unit.
Thus, the invention allows a remote unit to access a large
amount of information without burdening the remote unit
with storage and maintenance of a large database. Such
information can include. for example. maps for a complete
route (not just information about intersections which require
turns) or maps for an area which is simply not covered by
any on-board database.

FIG. 41 is a flowchart which illustrates the operations in
a remote unit, such as computer 18, for determining whether
the remote unit needs additional information from the base
unit and for obtaining such additional information when it is
needed. In the operations illustrated in FIG. 41. the remote
unit has at small on-board database.

In step 81, the remote unit requests a route between an
origin and a destination from the base unit using the protocol
shown in FIGS. 3 and II. The base unit 12 calculates the
route in route calculator 66 and this route is received in the

remote unit in step S2. in step 83. the remote unit compares
the route received front the base unit with map information
stored on-board the remote unit. in a preferred embodiment.
the comparison '3 made on a node bass. If any part of the
route '5 not adequately covered by on-hoard maps in terms
of geographic scope/bound or level of detail/content. as
determined at step 54, then the processing proceeds on to
step S5. Otherwise. the procesing proceeds on to step S7
and '3 completed.

In step S5. the remote unit requests, from the base unit 1.2,
stripmaps for those portions of the route which are not
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adequately covered by maps available on-board the rtcmole
unit. Maps are not requested for areas which are adequately
covered by on-board maps. A stripmap can be relatively
simple or it can be fairly detailed and include side roads.
intersections. points of interest, and features for map-
matching in the remote unit. In step S‘, the remote unit
receives the requested strip-map irtformation from the basellllll.

Asimilar procedure isused whena route iswithio the area
covered by the on-board database but the base unit has more
up-to-date information. The remote unit can also download
updated maps, new programs, and the like. Remote units
without any oo—board database must obtain all information
from the base unit. A remote unit specifics what information
it needs, using the above-described protocol. based on what
information the remote unit desires and can handle.

Included herewili as M iztoftche Appendix A is a copy of
computer code for implementing the packellmemage inlet-
pretation and parsing functions described above.

As can beseen from the foregoing. the invention provides
a system and method for providing graphically referenced
information from a base unit or server to a mobile unit in a

compact form. The invention allows the mobile unit to
operate with limited or no database storage or position
sensor requirements Soflware [or controlling the mobile
unit runs on generic hand-held devices or desktop computers
with wireless or wireline communications capability. A
query, communicated from the mobile unit to the base unit,
and the response. communicated from the base unit to the
mobile unit, are packaged into a standard that communica-
tions protocol that manages a broad meclrum of queries and
responses available. This approach to providing route guid-
ance information allows automatic real time database

updates and corrections at the base unit. avoiding database
d‘5t.ribution problems. in addition, the cost and technical
requirements for the on-board or mobile unit equipment are
substantially lower than for prior art route guidance infor-
mation systems.

it isto he understood that, while the detaileddrawingsand
specific examples given describe prefierred embodiments of
the invention, they are for the purpose of illustration only.
The invention is not limited to the precise details disclosed.
and various changes may be made therein For example. the
format or protocol of the query mesage and the response
rnmge, illustrated in FIGS. 3 and 4t respectively, may be
modified to request different types of information from the
map database or to specify diflerent formats or subsets of
information to be conveyed to the mobile unit. Such changes
may be made without departing from the qairit of the
invention which is defined by the following claims

What is claimed is:

1. A method of expanding the amount of information
availdale to a remote unit in a routing system having a base
unit and a remote unit, comprising the steps of:

(a) eledronugnetically lrammitting a route request from
the remote unit to the base unit;

(b) eleetromagoetically trammitting data representing a
mute from the base unit to the remote unit in response
to the route request of step (a);

(e) receiving in the remote unit the data representing a
mute transmitted in step (b);

(d) in the remote unit, using a navigation application
proyam to compare the data representing a route
received in step (c) with coverage of databases
on-board the remote unit;

(e) ifan entire route received in sre-p(c) is not covered by
said databases on-board the remote unit. electromag-
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rtetically transmitting from the remote unit In the base
unit a request for the base unit to provide information
in addition to that which is covered by said databases
on-board the remote unit; and

(0 receiving in the remote unit said information in
response to the request of step (e).

1 The method as set forth in claim L wherein step (I?)
includes receiving in the remote unit map information which
is not adequately covered by said databases on-board the
remote unit in response to the request of step (e).

3. A routing system which makes a large amount of
information available to a remote unit, the system compris-
mg:

(a) a base unit;

(13) a remote unit including a navigation application
program imtalled therein; and

(c) a t'.:CtIItll'tI1l'lit'.".atiDl5 link to electrornagnerically transmit
a route request from the remote unit to the base unit and
to eleetrornagnetically transmit data representing a
route from the base unitto the remote unit in response
to the route request’.

wherein the remote unit .

(I) receives the data representing a route transrnittedbjr
the communications link, '

(ii) compares the data representing a route received vthth
coverage of databases on-board the remote unit,

(iii) uses said navigation application program to deter-
mine what additional data is needed. and

(iv) clcctrornagnetically tramits from the remote unit to
the base unit, via the communications link, an addi-

tional request for the base unit to provide said addi-
tional information.

4. The routing system as set forth in claim 3, wherein the
remote unit receives map information which is not
adequately covered by said databases on-board the remote
unit in response to said achlitional request. :

5. A system for providing navigation features to remote
mobile navigation units comprising: :

a plurality of remote navigation units each of which is
installed it a respective one of a plurality of vehicle,
wherein each of said plurality of remote navigation
units is comprised of:
a position indicator that provides an output indicative

of a geographical position thereof;
an input device that provides for receiving a request for

a navigation function from a user;
a first processor coupled to receive outputs from said

position indicator and said input device, and further
wherein said first processor exewtes a mist naviga-
tion application program to provide the requested
navigation function to the user of the remote navi-
gation unit;

a first geographic database installed in said remote unit
and used in conjunction with the first navigation
application program executed on the that processor
of the remote navigation unit;

wherein said first navigation application program deter-
mines what additional data beyond what is included
in said first geographic database is required to pro-
vide said requested navigation function to the user;
and

a first wireless communicatiom system coupled to said
first procesor to provide for sending requests for
said additional data and receiving responses to said
requests; and
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a base unit comprised of:

a second wireless communications system that provides
for receiving said requests for said additional data from
each of said plurality of remote navigation units and
sending responses thereto;

a second geographic database; and
a second processor coupled to said second wireless com-

munications system and said second geographic
database, wherein said second processor executes a
second navigation application program that prepares
responses to said requests from the plurality of remote
navigation units using said second geographic database
and sends said resporses to said plurality of remote
navigation units using said second wireless communi-
cation system; and

wherein said first navigation application program pro-
vides said requested navigation function to the user
usingdata from said first geographiedatabase and said
additional data from said second geographic database.

6. The invention of claim 5 wherein said navigation
function requested by the user includes calculation of a route
between an origin and a destination.

7. The invention of claim 5 wherein said navigation
function requested by the user includes display of map data.

8. The invention of claim 5 wherein said navigation
function requested by the user includes dkplay of strip
maps.

9. The invention of claim 5 wherein said navigation
function requested by the user includes a request Eor more
up-to-date information.

Ill. The invention of claim 5 wherein said input device
provides for selection of a destination.

11. A method of providing navigation information to a
plurality of users of remote navigaticn units comprising the
steps of:

on each of said plurality of remote navigation units,
receiving a request for navigation information from a

IIS-Bl‘;

executing a first navigation application program that uses
a first geographic database installed in said remote
navigation unit to provide a first part of a reqtonse to
said request for navigation information and determine
whether additional data are to be requested from a base
unit;

using a wirelem communication system to communicate
a recpest to said base unit navigation system to obtain
said additional data related to said request for naviga-
tion information as determined by said navigation
application program;

receiving said additional data related to said request from
said base unit navigation system;

combiningsaid first part of a response with said additional
information to provide a combiner! response; and

providing said combined response to said user.
12. The invention of claim ll wherein said step of using

a wireles communication system to communicate a request
further comprises:

requesting a route between an origin and a destination.
13. ‘the invention of claim Ll wherein said step of using

a wireless communication system to communicate a request
fttrther comprises:

reqnsting map data for areas that are not adequately
covered by said lirst geographic database.
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14. The invention of claim 11 wherein said step of using on a base unit comprising a second navigation system that
a wireless communication system to communicate a request uses a second geographic database, receiving said
fang“ can-,p1-mg; request and providing sand art of said geographic data

Main mi rm _ lEilElg’SaiCi geograp database; _
ice‘? The irgtvcmion olisclann 11 wherein said step of using 5 from W? base unit: trausmlmngp sad part of sad sw-

a wirelem communication system to communicate a request , g"j"’1"c data '9 5"‘: ‘F",’°‘° ".'m‘ ‘M . _
Mme, comprises: in S-ltd remote u.n.tl, receiving and part ofsaad geographic. . . . . data fit-on: said base unit and using said part of said

l'¢ql.lESI1l'lg more up-to-date tnformatton than ts contauted geographic ‘ma mm-Wd from said has unit ‘long with
E“ “id 5"“ d“‘b'5" 0 data from said fitst geographic database to provide said

16. Amcthod for providing improved navigation services ' desired nafigaflon magic" to said wt
to a plurality of remote navigation units oonzprising the steps 17_ 113,, method of dag“, 15 whgmin aid *5}.-,5 moi.
°f‘ gation function cornprbes calculation of a route between an

on a remote unit comprising a first navigation system that origin and a destination, wherein said request for part of said
includes a firs! geographic database and a navigation is geographic data comprises a calculated route, and wherein
application program, receiving input from a user for a said step of using includes map dhplay.
desired navigation function to which a response 18.11:: method ofclaim 16 furtl-teroomprising the step of:
requires geographic data; on said remote unit. after receiving said part of said

from the remote unit, ming aid navigation application geographic data, comparing said part with data in said
program to transmit a request for part of said geo- 29 first database and then requesting additional data from
graphic data not in said database determined by said said base unit.
program as required to provide said desired navigation
function; at e e In at
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Mcbially et a]. Group Art Unit: 2173
an-I-"""""'—

09!400,4l 3 Examiner : Cao Nguyen

September 21, 1999

INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

Fl
ECEII/ED

smug . JUL 2 s 200
MW 1

Commissioner for Patents Chmer
Washington, D.C. 20231 3'00
Box AF ‘

Sir:

In response to the Final Rejection dated May 22, 2001, please amend the above-

identified application as follows:

 m§

ase cancel rejected claims l-I9, 31-39, 44-54, 56 and 57 without prejudice.

R 

By the present amendment, rejected claims 1-19, 31-39, 44-54, 56 and 5? have

,been cancelled. These claims will be pursued in a continuation application.

In light of this amendment, Applicants respectfully request that this application be

passed to issue.

636879 vl
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Pd .TENT ATFORNL: DOCKET NO.: 3125-4002US1
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The Commissioner is hereby authorized to charge any additional fees which may

be required for this amendment, or credit any overpayment to Deposit Account No. 1374500,

Order No. 3125-4002USl. A DUPLICATE OF THIS DOCUMENT IS ATTACHED.

In the event that an extension of time is required in addition to that requested in a

petition for an extension of time, the Commissioner is requested to grant a petition for that

extension of time which is required to make this response timely and is hereby authorized to

charge any fee for such an extension of time or credit any overpayment for an extension of time

to Deposit Account No. 13-4500, Order No. 3125-4002USl. A DUPLICATE OF THIS

DOCUMENT IS ATTACHED.

Respectfully submitted,

Morgan & Finnegan, L.L.P.

Date: July 19, 2001

 
. John W. Osborne

Registration No. 36,231

 :
MORGAN & FINNEGAN. LLP.

345 Park Avenue

New York. NY 10154-0053
TELEPHONE: 212-758-4800
TELECOPIER: 2 12-3751-6349

636879 vl
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$9;-e mm,..4*‘ Docket No. 312s.4oo2Us1

 fl
RECEIVED

App1icanI(s) : McNa|ly et al. JUL 3 3 2001

Serial No. : o9l4oo,413 Group An Unit: 2173 Technology cemerzmo
Filed : September 21, 1999 Examiner: Cao Nguyen

For : INFORMATION MANAGEMENT AND SYNC]-IRONOUS
COMMUNICATIONS SYSTEM WITH MENU GENERATION

 L&fl
Commissioner for Patents

Washington, D.C. 20231

Sir:

I hereby certify that the attached:

1. Amendment; and

2. Return Receipt Postcard

along with any papetfs) referred to as being attached or enclosed and this Certificate of Mailing are being deposited

with the United States Postal Service on date shown below with sufficient postage as first-class mail in an envelope

addressed to the: Commissioner for Patents. Washington. D.C., 20231.

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.

Dated:Julyl9,2001 % gé i : ;
Angus Gill

CORRESPONDENCE ADDRESS:
MORGAN & FINNEGAN LLP
345 Park Avenue

New York, New York 10154
(212) 158-4800
(212) 751-6849 Facsimile

FORM: CERT..NY
Rev. 05f27l'98

636880 vi
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Application No. Applicantts)

Noflce ofA,’°wab',’ty Examiner Art Unit l|._* ii! ,I ' _!l| j I I §_
III Illlni

.—Tne MAILING DA TE of this communication appears on the cover sheet iiritn the correspondence address-

All claims being allowable. PROSECUTION ON THE MERITS I5 {OR REMAINSI CLOSED in this application. If not included herewith
[or previously mailed). a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course.
1|-IIS NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This 3Pl3|ii‘~‘3"0|'| 58 5'-M951 I0 Withdrawal "OI?! I38‘-I0 31
the initiative of the Office or upon petition by the applicant. See 3? CFR 1.313 and MPEP 1308.

     
 

 

 

  
 
 

1, X This communication is responsive to 07/23/01

 
 

2. X The allowed clairnis) isiare 20-30 40-43 and 55 

3_ f_' The drawings filed on are acceptable as formal drawings.  
 4_ ;'_' Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(3)-rd}.

a} All bi Game’ 0) Ifine of the:

1. '._' Certified copies of the priority documents have been received.

2 _. Certified copies of the priority documents have been received in Application No.

3 ' Copies of the certified copies of the priority documents have been received in this national stage
application from the International Bureau {PCT Rule 17.2[a)i.

‘Certified copies not received:

 
  

  

  
 

  

 
 

5_ I: Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § ‘l19[e).

 Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT
EKTENDABLE FOR SUBMITTING NEW FORMAL DRAWINGS. OR A SUBSTITUTE OATH OR DECLARATION. This three-month period
for complying with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL is exterldable under 37 CFR ‘|.‘l36Il|.

6. Note the attached EXAM|NER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION {PTO-152} which gives
reason[s) why the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.  

 ?. X Applicant MUST submit NEW FORMAL DRAWINGS

(a) .''..C including changes required by the Notice of Draftspersons Patent Drawing Review {PTO-948} attached

1) hereto or 2) Eric Paper No.

(oi &§ including changes required by the proposed drawing correction filed Mar 2 2001 . which has been
approved by the examiner

(cl = : including changes required by the attached Examiners Amendmentlcomrnent or in the Olflce action of
Paper No.

Identifying indicia such as the application number {see 37 CFR 1.8-ttcii should be written on the drawings. The
drawings should betilecl as a separate paper with a transmittal letter addressed to the Official Drattsperson.

3.1.’ Note the attached Examiners comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

My reply to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODEJSERIAL
NUMBER}. If applicant has received a Notice of Allowance and Issue Fee Due. the ISSUE BATCH NUMBER and DATE of the
NOTICE OF ALLOWANCE should also be included.

Attachmentist

 

  
 

....._._...._.g..-..........._.......
 

 

 

    

  
  

  

  
 

I [E Notice of References Cited {PTO-392) 2 ;_3 Notice of Informal Patent Application (PTO-152)

3 C‘ Notice of Draltspersoirs Patent Drawing Review (PTO-948) 4 interview Summary (PTO-413). Paper No.
5 information Disclosure Statementisi (PTO-1449). Paper No(s). 6 S Examiners Amendrnentrcomment

7 Examiners Comment Regarding Requirement for Deposit of Biological a C] Examiners Statement of R& ceMaterial E
‘ Other ___, _

CAO "KEVIN" NGUYEN
PATENT EXAMINER

ART UNIT 2173
 
 

'_and ruaunarl: om.-e

" 37 (Rev. 01-01] Notice ot Allowability Part of Paper NO 11
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ATTACHMENT TO AND MODIFICA TION OF

NOTICE OFALLOWABILITY (PTO-3 7)
(November, 2000)

NO EXTENSIONS OF TIME ARE PERMITTED TO FILE

CORRECTED OR FORMAL DRAWINGS, OR A SUBSTITUTE

OATH OR DECLARATION, notwithstanding any indication to the

contrary in the attached Notice of Allowability (PTO-37).

If the following language appears on the attached Notice of Allowability, the

portion lined through below is of no force and effect and is to be ignored‘:

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirernents noted below 15 set to
EXPIRE THREE MONTHS FROM THE “DATE MAILED" of this Office acuoh Failure to comply will result In
ABAN'DON'MENTo|'fl1jsaw|_ication. _ :.-.-_.-=--= ;-. =;._-_.--_: ._-=-_ —.—: ‘ =---.= _'I- ._ =_

  
  

Similar language appearing in any attachments to the Notice of Allowability,
such as in an Exarniner’s Amendment/Cornment or in a Notice of

Draftpersotfs Patent Drawing Review, PTO-948, is also to be ignored.

' The language which is crossed out is contrary to amended 37 CFR I.85(c') and H36. See “Changes to
Implement the ParentBus:'ness Goals". 65 Fed. Reg. S4603. S4629, 546-1|. S46T0. 5467-1 (September 8.
2000), 1238 0}]? Gar. Pat. Oflice ‘F7, 99, H0, 135. 139 (September I9. 2000)
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‘'1' UNITED STATES DEPARTMENT OF COMMERCE

K‘ N‘ Patent and Trademark Office

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

'-.“ -5'}. -1} r‘ Ijr%_<e‘e
-.iI'.'Ilr»"l-.l Is‘, t.}.*'.:t3i.IHi‘i‘r;

.“=t=I'iI-"cl."-it-It-.1 Es: :'-'li'«il‘~li.‘I_-.'t"'tI~l_. ILF‘

.".'ic1.-S I3‘:-‘amt. ;Wi_'_t‘alI,Ji.-J
Ni-_'-‘iii "(Iii-x‘i., I-xi":-' Il',i_1_'_'-r.’]

  
 

DATE MAIL E D

H!‘

TOTAL CLAIMS EXAMINER AND GFIOUP ART UNIT

Iiii . =

H IJ:a'_J.=..

  
 

.l.II-Ii 'l."‘I'\‘i*“.:’-{I '. |§'~I I"II'tI'J«"'iI.-ii!’-'_I*iI.-.e’\I"l in-IN}? 5-"\‘i‘~Il '5 iI'-.’i,rE‘i='__!!'_I"-' E HI‘-ll‘?! ‘H I ‘.3 I" ‘.'|._=I'!‘ - ';i‘r".‘§_3 {FM 1''] H-I
?'1l".'1"-ii_I l.r¥"'I‘-|‘r".i ii-"i 1' .I. 1}I‘u'

   
 

CLASS-SUBCLASS BATCH N0. APPLN. TYPE SMALL ENTITY

 

 
 
 
 

 

 
 

 
 

 

 

 

- I-.I.H.I ‘tv:i-.- 2-‘-;'i ii. Image !-- -I-‘ ll 1: -;I__'_ 

IIEAPPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
I.I'I'I MERIT IS I. E . '  

IIEISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DA TE OF THIS NOTICE OI-‘I THIS

NPLICA TIDN SHALL BE FIEGAHDED AS ABANDONED. rats §TA IQTORYPEEIQD QAQNQT BE EXTENDED.

WW TO RESPOND TO THIS NOTICE:
llieview the SMALL ENTITY status shown above.

Ilhe SMALL ENTITY is shown as YES, verify your It the SMALL ENTITY is shown as NO:
current SMALL ENTITY status:

A. If the status is changed, pay twice the amount oi the
FEE DUE shown above and notify the Patent and 5- Pa!’ FEE DUE 3“°“'" a°°"e- °'
Trademark Office of the change in status. or

B. If the status is the same. pay the FEE DUE shown _ V V _ _
ab,m_.e_ 8. File verified statement of Small Entity Status before, or with.

payment of 1:2 the FEE DUE shown above.

Part B-Issue Fee Transmittal shoutd be completed and returned to the Patent and Trademark Office {PTO} with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account. Part B issue Fee Transmittal
should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section “4b" oi Pan
3-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

in communications regarding this application must give application number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

RTANT REMINDER: Utility patents issuing an applications flied on or after Dec. 12, 1980 may require payment of
maintenance fees. It is petenteeis responsibility to ensure timeiy payment of maintenance
fees when due.

PATENT AND TRADEMARK OFFICE COPY
'35 (Rev. 10-96) Approved lor use through oaraois-9. (U6510033)
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O l 45‘ Issue Batch No. K28

‘E1 Notice of Allowance Date: 08r'09f0l

 

 Eaten: '"“"m 3‘! DmketNo.: 

Applicant : McNally et al.

Serial No. : ..08+9§4:9%9'-" Group Art Unit : 2173

Filed : September 21, 1999 Examiner : Nguyen, C.

For : INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

Commissioner for Patents

Washington, D.C. 20231
 SDE

SIR:

S! . . [E H! .

In response to the Notice of Allowance mailed on August 9, 2001, Applicants

submit herewith six sheets of formal drawings (Figs. 1-7).

The sheets included herewith are identical to those included with a Submission of

Formai Drawings dated February 26“, 2001. Because of this February 26"‘ submission, Applicants '
believe that the Examiner unintentionally requested new formal drawings in his Notice of

Allowability. Nevertheless, with this Submission Applicants comply with the Examiner's request.

Applicants believe that no fee is due with the submission of these formal drawings.

However. in the event that any fees are found to be due, the Commissioner is authorized to

charge such fees to Deposit Account No. 1335(1), Order No.  . A DUPLICATE
COPY OF THIS PAPER IS ATTACHED HERETO.

Respectfully submitted,

MORGAN 8: FINNEGAN, L.L.P.

Dated: bI.oxcmbcLL.2Q0.1 BYI 0d J‘
John W. Osborne

Reg. No. 36,231

Mailing Address:

MORGAN & FINNEGAN, L.L.P.
345 Park Avenue

New York, New York 10154-0053 0
(212) 758-4300 Telephone /f
(212) 751-6849 Facsimile Q30 0
660982 vl
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inventor: McNally et al. Ser' 40.: 09:’-*-100,413

Date Filed: September 21. 1999

Allowance Date: August 9. 2001

Issue Batch No.: K28 Group Art Unit: 2173

Examiner: C. Nguyen
Title: INFORMATION MANAGEMENT AND

SYNCHRONOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Sheet1 oi 6 (Figs. 1-7)
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Inventor: McNa|ly et al. Ser. .~lo.: 09!400,413

Date Filed: September 21, 1999

Allowance Date: August 9. 2001

Issue Batch No.: K28 Group Art Unit: 2173

Examiner: C. Nguyen
Titlr-.: INFORMATION MANAGEMENT AND

SYNCHRONOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Sheet 2 of 6 (Figs. 1-?)
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Inventor: McNally et al. Sena: No.: O9I400.413

Date Filed: September 21, 1999

Allowance Date: August 9, 2001

Issue Batch No.: K28 Group Art Unit: 2173

Examiner: C. Nguyen
Title: INFORMATION MANAGEMENT AND

SYNCHRONOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Sheet3 of 6(Figs.1-7)
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Inventor: McNaIIy et al. Se. = No.: 09!400.413

Date Filed: September 21. 1999

Allowance Date: August 9, 2001

Issue Batch No.: K28 Group Art Unit: 21?3

Examiner: C. Nguyen
Title: INFORMATION MANAGEMENT AND

SYNC!-IRONOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Sheet 4 of 6 (Figs. 1-7)
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Inventor: McNaIIy et al. Serial No.: O9I400,-413

Date Filed: September 21. 1999

Allowance Date: August 9, 2001

Issue Batch No.: K28 Group Art Unit: 2173

Examiner: C. Nguyen
Title: INFORMATION MANAGEMENT AND

SYNCHRONOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION

Sheet 5of 6 (Figs. 1-7)
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Inventor: McNaIIy et a1. Seual No.: O9!400.413

Date Filed: September 21. 1999

Allowance Date: August 9, 2001

Issue Batch No.: K28 Group Art Unit: 2173

Exanfinen C.Nguyen
Title: INFORMATION MANAGEMENT AND

SYNCHRONOUS COMMUNICATIONS SYSTEM

WITH MENU GENERATION
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lNFORM.A'l'lON MANAGEMENT AND
SYNC!-IIRONOUS COMMUNICATIONS
SYSTEM WITI-I MENU GENERATION

HELD OF THE INVENTION

This invention relates to an infonnation management and
syncluonous communications system and method for gen-
eration of computerized menus for restaurants and other
applications with specialized display and synchronous com-
munications requirements related to, for example. the use of
equipment or software with non-PC-standard graphical
formats. display sizes andlor applications for use in remote
data entry. infcrrnarion management and synchronous com-
munication between host computer. digital input device or
remote pager via standard hardwired connection. the
irtternet. a wireless link. smart phone or the like.

BACKGROUND OF "l"l-{E INVENTION

While cornputets have dramatically altered many aspects
of modern life. pen and paper have prevailed in the hospi-
tality industry. e.g.. for restaurant ordering, reservations and
wait-list manage-rnent. because of their simplicity. ease of
training and operational speed. For example. ordering pre-
pared foods has historically been done verbally. either
directly to a waiter or over the telephone. whereupon the
placed order is recorded on paper by the recipient or
instantly filled.

Although not previously adapted for wide-scale use in the
hospitality industry. various forms of digital wireless com-
munication devices are in common use. e.g.. digital wireless
messengersandpagers.Alsoincomrrionuseareportable
laptop and handheld devices. However, user-friendly infor-
mation management and ccmnitttnication capability not
requiring extensive computer expertise has not heretofore
been available for use in everyday life such as for restaurant
ordering. reservations and wait-list management. Hundreds
of millions of dollars have been spent on personal digital
assistant (“PD ") development seeking to produce a small.
lightweight and inexpensive device that could be adapted to
such mes: yet none have yielded a satisfactory solution.

One of the inherent shortcomings of PDA type devices is
that. as they strive for small size, low weight art-d low cost,
they must compromise the size and clarity of the operator
display medium interface itself. which in most cases is one
of a variety of LCD (liquid crystal display) type devices. As
the size of the display shrinks. the amount of information
that may be displayed at any one point or time is commen-
surately decreased. typically requiring multiple screens and
displays to display information to the operator. This reduces
the overall utility of the device. Additionally. the smaller
display and keyboard results in a non-optimal operator
interface. which slows down operation and is thus unaccept-
able for the time criticaliry of ordering. reservation and
wait-list management and other similar applications. This
necessitates many design conpromises which iii the aggre-
gate have resulted in li.m.ited acceptance of PDA type
devices in the restaurant and hospiulity fields.

Many of the negatives prevalent in earlier devices have
been eliminated but. to date. there is still no integrated
solution to the orderingiwaitlistlreservation problem dis-
cussed above. With. the advent of the Pal.m® and other
handheld wireless devices. however. the elforts to make such

devices ubiquitous have begun to bear fruit at least in some
areas. e.g.. personal calendars. However. substantial use of
such devices in the restaurant and hospitality context has not
occtmed to date. As discussed above, at least one of the
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reasons PDAs have not been quickly assimilated into the
restaurant and hospitality industries is that their small dis-
play sizes are not readily amenable to display of menus as
they are cornmonly printed on paper or displayed on. e.g..
large. color desktop computer screens. Another reason is that
software for fully realizing t.he potential for wireless hand-
held computing devices has not previously been available.
Such features would include fast and automatic synchroni-
zation between a central database and multiple handheld
devices. synchronization and communication between a
World Vfide Web (“Web") server and multiple handheld
devices. a well-defined application program interface
(‘‘API‘‘) that enables third parties such as point of sale
("P08") companies. aliirtiry program companies and inter-
net content providers to fully integrate with computerized
hospitality applications. real-time communication over the
internet with direct connections or regular modern dialup
connections and support for batch processing that can be
done periodically throughout the day to keep multiple sites
in synch with the central database. A single point ofentry for
all hospitality applications to communicate with one another
wirelessly has also previously been unavailable. Such a
single point of entry would work to keep all wireless
handheld devices and linked Web sites in synch with the
bacltofflce server (central database) so that the difierent
components are in equilibrium at any given time and an
overall consistency is achieved. For example. a reservation
made online would be automatically communicated to the
backofiice server and then synchronized with all the wireless
handheld devices wirelessly. Similarly. changes made on
any of the wireless handheld devices would be reflected
instantaneously on the backoflice server. Web pages and the
other handheld devices.

For the foregoingtreasons. paper-based ordering. waitlist
and reservations management have persisted in the face of
widespread computerization in practically all areas of corn-
merce. At most. computerization of these functions has been
largely limited to fixed computer solutions, i.e.. desktop or
mainframe. because of the problems heretofore faced in
configuring wireless handheld devices and maintaining data-
base synchronization for such applications. Specifically. the
unavailability of any simple technique for creating restau-
rant menus and the like for use iii a limited display area
wireless handheld device or that is compatible with ordering
over the internet has prevented widespread adoption of
computerization in the hospitality industry. without a viable
solution for this problem. organizations have not made the
elforts or invesmtents to establish automated interfaces to

handheld and Web site menus and ordering options.
A principal object of the present invention is to provide an

improved information management and synchronous com-
munications system and method which facilitates user-
friendly and eficient generation of computerized menus for
restaurants and other applications that utilize equipment
with non-PC-standard graphical formats. display sizes and!
or applications.

A further object of the present invention is to provide an
improved information management and synchronous com-
rnunications system and method which provides for entry.
management and communication of inforination from the
operator as well as to and from another computer. Web page
menu, remote digital device using a standard hardwired
connection. the internet or a wireless link.

A further object of the present invention is to provide an
improved information management and synchronous corn-
rnunications system which is small. alfordable and light-
weight yet incorporates a user-friendly operator interface
and displays menus in a readily comprehensible fonnat.
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A further object of the present invention is to provide a
synchronous information management and communications
system which enables automatic updating of both wireless
and internet menu systems when a new menu item is added.
modified or deleted from any element of the system.

SUMMARY OF THE INVENTION

The foregoing and other objects of the present invention
are provided by a synchronous information management and
communications system and method optimized for simplic-
ity of operation which incorporates menu generation for
creation of menus to be used with wireless remote handheld

computer and PDA devices. the internet or any application
where simple and eflicient generation of menus is appropri-
ate. The menu generation approach of the present invention
includes a desktop software application that enables the
rapid creation and building of a menu and provides a means
to instantly download the menu conliguration onto. eg. a
handheld device or Web page and to seamlessly interface
with standard point of sale (“POS“) systerns to enable
automatic database updates and oornmunication exchanges
when a change or input oo_curs in any of the other system
elements. To solve the above and other related problems. an
information management and communications system is
provided which results in a dramatic reduction in the amount
of time. and hence cost. to generate and maintain cornput-
erized menus for. e.g.. restaurants and other related appli-
cations that utilize non-PC-standard graphical formats. dis-
play sizes or applications.

The menu generation approach of the present invention
has many advantages over previous approaches in solving
the problem of converting paper-based menus or Windows®
PC-based menu screens to small PDA-sized displays and
Web pages. In one embodiment. the present invention is a
software tool for building a menu. optimizing the process of
how the menu can be downloaded to either a handheld

device or Web page. and making manual or automatic
modifications to the menu after creation.

'I'he use of wireless handheld devices in the restatuant and

hospitality industry is becoming increasingly pervasive as
restaurant owners and managers become more aware of the
benefits. With the proper wireless handheld system in place.
restaurants can experience increased table turrts front
improved server productivity and shorter order taking and
check paying times. Restaurants and POS companies seek-
ing to provide a wireless handheld interface to their desktop-
based P08 systems or a Web page equivalent face several
challenges. These challenges include building a menu using
tlteirexisring database and transferring the menu onto hand-
held devices or Web pages that will interface with servers
wirelessly or to restaurantslcustomers ovcrthe internet. The
menu generation approach of the present invention is the
first coherent solution available to accomplish these objec-
tives easily and allows one development efiort to produce
both the handheld and Web page formats. link them with the
existing POS systems. and thus provides a way to turn a
complicated. time-consuming task into a simple process.

The information management and synchronous commu-
nications system of the present invention features include
fast synchronization between a central database and multiple
handheld devices. synchronization and communication
between a Web server and multiple handheld devices. a
well-defined API that enables third parties such as I-‘OS
companies. aflirtity program companies and internet content
providers to fully integrate with computerized hospitality
applications. real-time commturication over the internet with
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direct connections or regular modem dialup connections and
support for batch processing that can be done periodically
throughout the day to keep multiple sites in synch with the
central database.

The communication module also provides a single point
of entry for all hospitality applications. e.g.. reservations.
frequent customer ticketing. wait lists. etc. to communicate
with one another wirelessly and over the Web. This com-
Irutnicarion module is a layer that sits on top of any com-
munication protocol and acts as an interface between hos-
pitality applications and the communication protocol and
can be easily updated to work with a new communication
protocol without modifying the core hospitality applications.
A single point of entry works to keep all wireless handheld
devices and linked web sites in synch with the backoflice
server applications so that the different components are in
equilibrium at any given time and an overall consistency is
achieved. For eitarnple. a reservation made online can be
automatically communicated to the backofice server and
then synchronized with all the wireless handheld devices
wirelessly. Similarly. changes made on any of the wireless
handheld devices are reflected instantaneously on the back-
ofice server Web pages and the other handheld devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features and advantam of the present
invention can be appreciated more fully from the following
description. with references to the accompanying drawings
in which:

FIG. 1 is a schematic representation of a window dis-
played on a computer display screen which shows a hierar-
chical tree tnenn( modifier window and sub-modifier win-
dow in conformity with a preferred embodiment of the
present invention.

FIG. 2 is a schematic representation of a modifier dialog
box in conformity with a preferred embodiment of the
present invention.

FIG. 3 is a schematic representation of a menu category
dialog box in conformity with a preferred embodiment oftbe
present invention.

FIG. 4 is a schematic representation of a menu item dialog
box in conformity with a preferred embodiment of the
present invention.

FIG. 5 is a schematic representation of a display customi-
zation dialog bo:t iI't conformity with a preferred embodi-
ment of the present invention.

FIG. 6 is a schematic representation of acommunications
control window in conformity with a preferred emboclirnent
of the present invention.

FIG. 7 is a schematic representation of a point of sale
interface on a wireless handheld device for use in displaying
page tnenus created in conformity with a preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
lN'V'EN"l'lON

Most personal computers today run under an operating
system that provides a graphical user interface (“GUI”) for
accessing user applications. A GUI is used in the preferred
embodiment of the present invention. Through an interface
of windows. pull-down menus. and toolbars. GUI operating
systems have simplified PCs and have rendered computer
technology more user friendly by eliminating the need to
memorize keyboard entry sequences. in addition. GUI:
allow users to manipulate their data as they would physical
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entities. For example. a window can represent a file and the
contents of the window can represent the records of the file.
The window can be opened. closed. or set aside on a desktop
as if it were an actual object. The records ofthe file can be
created. deleted. modified and arranged in a drag-and-drop
fashion as if they also were physical objects. The most
common GU] operating systems that provide this “object-
oriented" environment for personal computers are Microsoft
W1ndows® systems. including Windows CE® for handheld
wireless devices and the like. Generally. a particular appli-
cation program presents information to a user tlirouglr a
window of a GUI by drawing images. graphics or text within
the window region. The user. in turn. communicates with the
application by “poi.nting“ at graphical objects in the window
with a pointer that is controlled by a hand-operated pointing
device. such as a mouse. or by pressing keys on a keyboard.

The use of menus is conventional in GU[s for software

applications. Menus are typically utilized to provide end
users of applications with available choices or processing
options while using the applications. For example, in a
typical desktop or interactive application. selection of a
“file” from a menu bar may cause display of a context menu
which provides “file” options. File options can have addi-
tional subordinate or child options associated with them. If
a tile option having subordinate options is selected. the child
options are displayed in context in a child menu or subrnenu
proximate to the selected parent option. One or more of the
child options provided in the child menu may have further
subordinate options. Thus. such a menu system comprises
cascading sets of menus which are displayable in context to
show the parentlcbild relationships between options of the
context menu. A menu system of this type is incorporated
into the preferred embodiment of the invention.

The preferred entbodiinent of the present invention uses
typical hardware elements in the form of a computer
workstation. operating system and application software ele-
ments which configure the hardware elements for operation
in accordance with the present invention. A typical work-
station platform includes hardware such as a central pro-
cessing unit (“CPU”). e.g.. a Pentium® microprocessor.
RAM. ROM. hand drive storage in which are stored various
system and application programs and data used within the
workstation. modem. display screen. keyboard mouse and
optional removable storage devices such as drive or
a CD ROM drive. The workstation hardware is configured
by software including an operating system. e.g.. Windows®
95. 98, NT or CE. networking software (including internet
browsing software) and application software components.
The preferred embodiment also encompasses a typical file
server platform including hardware such as a CPU. e.g.,
Pentium® microprocessor. RAM. ROM. hard drive.
modem. and optional removable storage devices. e.g.. floppy
or CD ROM drive. The server hardware is configured by
software including an operating system. e.g.. W'tndows® 95.
98, NT or CE. networking software (inclttding Web server
software) a.nd database software.

A computer workstation for use in the preferred embodi-
ment also includes a GUI. As is cottventiottttl. the GUI is
configured to present a graphical display on the display
screen arranged to resemble a single desktop. Exectnion of
an application program involves one or more user interface
objects represented by windows and icons. Typically. there
may be several windows and icons simultaneously present
on the desktop and displaying irtformation that is generated
by difierent

The window envirortlneut is gerlcrally pan of the operat-
ing system software that includes a collection of utility

programs for controlling the operanon of the coniputer
system. The computer system. in turn. interacts with appli-
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cation programs to provide higher level functionality.
including a direct interface with the user. Specifically. the

applicauon programs trtalce use of operating system func-
tions by issuing task commands to the operating system
which then performs the requested task. For example. an

application program may request that the operating system
display certain tnforrttatton on a window for presentation to
the user.

An aspect of the preferred embodiment of the information
management and communications system of the invention is
shown in FIG. 1. FIG. 1 shows an example of the GUI
provided by the operating system of the preferred embodi-
ment or the present invention. with reference to FIG. I. the
preferred embodiment includes an intuitive GUI 1 from
which to build a menu on a desktop or other computer. A
hierarchical tree structure 2 is used to show the diiferent

relationships between the menu categories 3 (e.g.. soups.
salads. appetizers, entrees. deserts. etc.). menu items 4 (e.g..
green salad. chicken caesar salad. etc.l. menu modifiers 5
[e.g.. dressing. meat temperartire. condiments. etc.) and
menu sub-modifiers 6 (e.g.. Italian. French. ranch. bleu
cheese, etc.).

The procedtne followed in configuring a menu on the
desktop PC and then downloading the menu configuration
onto the P05 interface on the handheld device in conform-

ance with me preferred embodiment is as follows.
The menu configuration application is launched by click-

ing on the appropriate icon on the desktop display screen.
FIG. 1 will then be displayed. There are three windows on
thescreenshowriinFIG.l.'I‘heleftwutdowistltemenuuee

7.alsocalledthetreeview.'I'hetopt-ightwindowistlte
Modifiers window 8 and the bottom right window is the
Sub-Modifiers window 9. The Sub-Modifiers window lists

the sub-modifiers that correspond to die modifier that is
selected. The views on the right are referred to as list views.
‘there are several ways of invoking a command. including
using the menu options: using the context menu (right
mouseclickkusingtheke boardorusingtlietoolbaricons.
For example. if it is desired to add a category to the menu.
the following four options are available: (I) clicking on Edit,
Add Category; (2) right mouse clicking on Menu. then
clicking on Add Category; (3) highlighting Menu. then
typing Ctrl-I-'l" or (4) clicking on the Add Category icon on
the toolbar. ‘lb add an item to a category. the following
options are available: (1) highlighting the category to which
it is desired to add an item and then choking on Edit>Add
Item: (2) right mouse clicking on the desired category and
then clicking on Add Item; (3) higltiiglitlng the desired
category. then typing Ctrl+N or (4) clicking on the Add icon
on the toolbar.

When building a menu. it should be kept in mind that the
menuitemsarestoredusingatreernetapborsimilartohow
files are stored on a PC with folders artd subfolders. The

menu structure is similar to the Wmdowsfi File Explorer in
the way the items are organized hierarchically. Below is an
example of how an item may be configured:

 
Menu
2-: Entrees

vs» Red Hat
>> N"r'Strip

» Vegetables
)3» Rtrtllto
>> lettuce
Meet Teutpertuure
>9 Herlitlu Rare 

In the above example. Menu is the root. Entrees is a menu
category. Red Meat is an Entree category. NY Strip is a
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modifier. Vegetable is a modifier. Meat Temperature is a
modifier. Medium Rare is a sub-modifier of Meat Tempera-rure.

T'he steps taken in building a menu are as follows:
1. Add Modifiers:

2. Add Sub-Modifiers and link them to the Modifiers;
3. Create Menu categories:
4. Add menu items to the categories;
5. Assign Modifiers to the menu items;
6. Preview the menu on the POS emulator on the desktop

PC:
7. Download the menu database to the handheld device.
To add modifiers. a user clicks on the inside of the

Modifiers window. then t 1) clicks on EdiL'>Add Modifier. (2)
Presses Ci'.rI+-N: (3) right mouse clicks in the Modifiers
window. then clicks on Add Modifiers or (4) clicks on the
Add icon from the toolbar. If a menu is being built from
scratch. the procedure is to enter the Long Name. Short
Narnc. Code and Price in the Modifier dialog box 10 shown
in FIG. 2.'l11e Long Name is the hill descriptive name of the
item. The Short Name is the abbreviated name that will be

displayed on the handheld device. The Code is the numeric
or alphanumeric code fortbe item. If there is an existing
database, the existing database can be browsed and menu
items retrieved from the database. Clicking on the Browse
button will bring up the existing database of menu items.
The item to be added is then selected and "OK" is clicked.
The fields will then be filled with the information from the

database. Clicking on OK. again will add the item as a
modifier. To delete a modifier. the modifier is selected and

the Delete key pressed on the keyboard. To edit a modifier.
either the modifier is double clicked or the Enter key is
pressed.

Sub-modifiers represent the last level of modifiers that can
be assigned to a menu tree. To add sub-modifiers. the
modifier to which sub-modifiers are to be assigned is
selected. Then. the focus is set on the sub-modifier window
by clicking inside the Sub-Modifier window as follows: (1)
clicking on Edit>Add Sub-Modifier: (2) pressing Cu-l+N; (3)
right mouse clicking in the Sub-Modifiers window. then
clicking on Add Sub-Modifiers or (4) clicking on the Add
icon from the toolbar. If a Inenu is being built from scratch.
the procedure is to enterthe Long Name. Short Name. Code
and Price in a Sub-Modifier dialog box similar to the
Modifier dialog box shown in FIG. 2. As with modifiers. the
LongNarrieisthefiiIldescriptivenaineoftlieitem.1'he
Short Name is the abbreviated name that will be displayed
on the handheld device. The Code is the numeric or alpha-
numeric code for the item. As before. if there is an existing
database. the existing database can be browsed and menu
items retrieved from the database. Clicking on the Browse
button will bring up the existing database of menu items.
The item to be added is then selected and OK clicked. The
fields will then be filled with the iriformation from the

database. Clicking on OK again will add the item as a
sub-modifier. To delete a sub-modifier. the sub-modifier is
selected and the Delete key depressed on the keyboard. To
edit asub-modifier. either the sub-modifier is double clicked

or the Enter key is pressed.
Menu categories are created from the root. Some

examples of categories are Appetizers. Soups. Salads.
Entrees. Desserts. etc. The first step is to click on Menu in
the menu tree window. Categories are added by (I) clicking
on the Add Category icon from the toolbar: (2) clicking on
Edit>Add Category or (3) pressing Ctrl-t-T. As shown in FIG.
3. Menu Category dialog box 11 then appears in which to
enter the Long and Short names for the menu category.

8

To add menu items to categories. the menu category
which is being built is clicked. For example. if items are
being added to Appetizers. the Appetizers branch is clicked
on. Then the Edit>Add Item is clicked on or Ctrl-I-N pressed.
As before. if a menu is being built from scratch. the
procedure is to enter the Long Name. Short Name. Code.
Prep Time. Recipe and Price into the Menu Item dialog box
12 shown i.n FIG. 4. The Long Name is the hill descriptive
name of the item. The Short Name is the abbreviated name

that will be displayed on the handheld device. The Code is
the numeric or alphanumeric code for the item. Prep Time is
the time it takes to prepare the meal and Recipe would
include preparation methods and ingredients that are used in
the preparation of the item. If there is an existing database.
the existing database can be browsed and menu items
retrieved from the database. Clicking on the Browse bitten
will bring up the existing database of menu items. ‘Hie item
tobeaddedistlienselectedand0l(isclicked.The fields
will then be filled with the irifomtation front the database.

Clicking on OK again will add the item to the category.
Once the menu items have been entered. it may be desired

to assign sortie modifiers to the menu items. For example. it
may be desired to assign meat temperature to a steak order.
To accomplish this. first the modifier to be assigned is

. selected. then the menu item on the tree view that is to be

assigned the modifier is clicked on and then Edit>Assign
Modifier is clicked on. Or. the modifier can simply be
dragged and dropped onto the menu item to link them. A
dialog box is then displayed asking if this modifier is a
required modifier. If it is a required modifier, the display
icon will be red but if it is a non-required modifier the
display icon will be green. As many modifiers as are
applicable can btfassigned. If any changes are made to the
modifiers. those changes will be automatically reflected
throughout the menu tree.

Once the modifiers have been entered. it may be desired
to assign sub-modifiers to the modifiers items. For example.
it may be desired to add Honey Mustard as a sub-modifier
lo Dressing. To accomplish this. first the modifier to be
assigned a sub-modifier is selected. then the sub-modifier
window is clicked on. then Edit:>Add Sub Modifier is
clicked on. CtrI+N entered or the Add icon from the toolbar
is clicked on. Or. the sub-modifier can simply be dragged
and dropped onto the modifier to link them.

When the menu has been completely configured. it can be
previewed on a POS emulator on the desktop to verify that
the menu is correctly configured before downloading it to
the handheld device. To preview. FiIe>Preview Database is
clicked on or the Preview Database icon from the toolbar is

clicked on. The handheld POS emulator on the desktop can
then he run. If the configuration is deemed acceptable. the
handheld device is connected to the desktop PC to ensure
that a connection has been established: the P05 application
on the handheld device is exited and File>DownIoad Data-
base is clicked on or the Download Database icon from the

toolbar is clicked on. If there is an existing menu database
on the handheld device. the system will ask if the existing
database should be replaced. Yes is clicked if existing
database replacement is desired.

A database function enables the creation of. e.g.. a break-
fast menu. Iunch rrienu and dinner menu and downloading
them to a handheld device. Functions available are (I)

creating a new database; (2) opening an existing database;
(3) saving a database under a difierent name. To access these
functions. File is clicked on die menu bar.

The preferred embodiment encompasses customized
layout. views and fonts. To set the focus on the view it is
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desired to change. cliclt inside the desired window. The main
customizing dialog box is accessed by clicking on
Vtew>-Customize View. A dialog box 13. as shown in FIG.
5. will be displayed including tabs that allow the following
options: selection of Columns to display in the list view by
choosing and arranging the fields to display in the Modifiers
and Sub-Modifiers windows; forntatting Columns by speci-
fying the column widms and justification; selecting Filter
allows restricting the list to display only the items that meet
certain criteria For example. display of modifiers with codes
between 500 and 550. Selecting Sort allows sorting the
modifiers or sub-niodiliers according to any ofthe available
fields such as Name. Code or Price. Selecting Style facili-
tates choice of font type. style. size. etc. To change the font
in a particular window. click on View:-Fonts or right mouse
click in the desired window and then click on Facts. To

change the size of die windows. drag the borders of the
windows to expand or contract the size of the windows. To
change the column widths. simply drag the edge of the
column headers toincreaseordecreasethecolumn widths.

A communications control program monitors and routes
all cornrnunications to the appropriate devices. It continu-
ously monitors the wireless network access point and all
other devices connected to the network such as pagers.
remote devices. iuternet Web links a.nd P05 software. Any
message received is decoded by the software. and then
routed to the appropriate device. No user action is needed
duringoperationoftltesoftwarecncetlteapplication has
been launched. To launch the communications control

ruodule.a\VtrelocsTraficicon isclicltedoutbedeshopPC.
When the program loads. the screen shown in FIG. 6
appearsflessagesreceivedareloggedinniewntdowld
showninFlG.6witl'tatimestarup.11iemessagesarealso
loggedtoafileontheharddrive. This provides antechanisru
to monitor all trafic across the network (possibly useful for
troubleshooting. or maintenance. but not necessary for nor-
maloperation).Theptograrrirnaybemirtimizedsothe
screenisnotdisplaycdon tl1edeslttop.butitmustberunn.ing
for proper communications to exist between all devices on
the network.

As stated. the preferred embodiment of the present inven-
tionincludestheuseofandcompatibi|ityvvithGUItech-
no1ogy.Adrag-and-dIDP iIPPl'oach is used for organizing the
treesu'uctt.I'e2indtegenerared menu. Drag—and-dropisalso
used for assigning modifiers (modifiers can be dragged from
the modifiers wi.ndow5anddroppedcntothemenu itemd
for assignment). ln-cell editing results in fast editing of
items in bt.tilcli.ng the menus. Customizable fonts enable
users to change font types. style and size. Customizable
layouts enable users to tesize windows. change icons and
display preferences. The inventive approach provides for
fully persistent storage between sessions. even if a session is
irnproperlyorabruptlyterrninated.Fontanddtenee state
(i.e., which nodes are expandedlcollapsedl are stored
between sessions. Layout for modifiers and std:-modifiers
list views (filter. coltmtns. formatting. font. etc.) are stored
between sessions. The last database used is likewise stored

between sessions. Splitter views allow the user to see
diflerent views at the sante time. Each view is displayed on
its own section of the screen. Views can be tesiaed via the

keyboard or a mouse by simply dragging the splitter in the
middle.

An automated function is provided to import existing POS
databases into the inventive menu generation system and. as
discussed above with respect to the detailed example cfhow
to use the preferred embodiment. an automated download
procedure is provided to transfer the desktop database onto
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a handheld device artdlor Web page. Also as discussed. the
preferred embodiment facilitates preview of the handheld
device orweb page version of the P08 menu on the desktop
before downloading and configuration. Customizable desk-
top menu generation is contemplated. as discussed above. in
the form of customizable fonts. columns. layouts. etc. The
inventive approach also includes templates for common
modifiers that can be assigned to similar menu items. The
preferred embodiment also supports multiple databases. thus
providing for the creation and storing of difierent menu
databases on handheld devices such as brealcfast. lunch or
dinner menus. The user can then select the appropriate
database to reflect the time of day.

FIG. 7 is a schematic representation of a point of sale
interface 15 for use in displaying a page-type menu 16
created using the inventive menu generation approach. As
canbeseen fromFlG.1.diepagemenuisdi.splayedina
catalogue-like point-and=click format whereas the master
menu. FIG. 1. is displayed as a hierarchical tree structure.
Thus. a person with little expertise can “page through" to
complete a transaction with the POS interface and avoid
having to review die entire menu of FIG. 1 to place an order.
A PDA or Web page format could appear like FIG. 1 or the
display could be configured for particularrequirements since
fully customizable menu generation and display are con-
ternplated.

‘Die POS interface on the handheld device supports pric-
ing in the database or qt.I¢l'Yi-1'|§ Prices front the P08 server.
ThePOSdevicealsocanbecustoniizedwithrespectto
“look and feel” for the particular version. As can be seen in
FIG. 7. the POS interface provides for billing. status and

payment withi-espe}cttoorders.Arny-riadofoptionscanbe
provided depending on the application.

Advanced database functions are provided in the pre-
ferred etnbodirnent of the invention. including an automated
download process onto handheld devices andlor Web sites.
In the preferred embodiment. the menu generation system of
the present invention uses an API called Activcx Data
Objects (“ADO”) fordatabase access.ADO is useful ina
vat-ieryofsettings.Itisbui.ltcntopofOLEDBandcanbe
usedtotallttodatabasesand.inthefuture.anydatasource
with any OLE DB driver. Advanced querying is supported.
The database can be queried on virtually all fields. Queries
can be built using SQL syntax for experienced users or can
be created using a query builder which guides users through
the creating process. Advanced error ha.nd.li.ng is supported.
Fxrcrsoccmi-ingalntntirnecanben-apped.Adescriptive
messageisdisplayedtoalerttheuserandptovide error
in.fot1'nat:ion. However. the application does not terminate
whentheerrorshappen.'Ihesottrcecodeiseasytomaintain
and modify. thus allowing for on time delivery of custom-
iaed versions of the software. The advanced database func-

tions produce well-designed databases that accommodate
growth and scalability.

The inventive menu generation approach provides a solu-
tion for the pervasive connectivity and computerization
needs of the restaurant and related markets. The inventive

solution includes automatic database management and
synchronization. PDA and handheld wireless operating sys-

and internet connectivity. user interface design. and graphics
design.

In the preferred embodiment. the menu generation
approach ofthe present invention uses Windows CEG as the
operating system for the handheld devices. Wuidows CEG
provides the benefits of a familiar Windows 95l9‘8fN'1'l®
look and feel. built-in synchronimon between handheld
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devices. internet and deslctop infrastructure. compatibility
with Microsoft Excl1ange®. Microsoft Ofice 9® and TCPI
[P quick access to infomtation with instant-on feature.

Windows CE® provides a basic set of database and
communication tools for developer use. However. interfac-
ing with these tools to provide application specific results
can be a complex task. In addition to the menu generation
described above. a set of software libraries described herein
in conformance with the present invention not only enhances
tlte basic Windows CE® functionality by adding new fea-
tures but also maxiinizes the full potential of wireless
handheld computing devices. Such features include fast
synchronization between a central database and multiple
handheld devices. synchronization and communication
between a Web server and multiple handheld devices. a
well-defined API that enables third parties such as POS
companies. aflinity program companies and internet content
providers to fully integrate with computerized hospitality
applications. real-time communication over the internet with
direct connections or regular modem dialup connections and
support for batch processing that can be done periodically
throughout the day to keep multiple sites in synch with the
central database. '

The synchronous cotnrnuriications control module dis-
cussed above provides a single point of entry for all hospi-
tality applications to communicate with one another wire-
lessly or over the Web. This comrntuiications module is a
layer that sits on top ofany comrnunication protocol and acts
as an interface between hospitality applications and the
communication protocol. This layer can be easily updated to
work with a new comrnunication protocol without having to
modify the core hospitality applications. The single point of
entry works to keep all wireless handheld devices and linked
Web sites in syrich with the backofice server (central
database) so that the di.ll'ererit components are in equilibrium
at any given time and an overall consistency is achieved. For
eitample. a reservation made online is automatically com-
municated to the backoflice server which then syncbroniaes
with all the wireless handheld devices wirelessly. Similarly.
changes made on any of the wireless handheld devices will
be reflected instantarieously on the backoflice server and the
other handheld devices.

The software applications for perforrriing the functions
falling within the described invention can be written in any
commonly used computer language. The discrete program-
ming steps are commonly known and thus progranuning
details are not necessary to a hill description of the inven-non.

A sitrtple point-to-point wireless capability is contem-
plated which permits simple digital messages to be sent from
the wireless handheld devices to a receiver in a beeper
andlor valet parking base-station. The P08 interface of FIG.
7 is representative of the display on a typical wireless device
used in conformity with the invention. A simple protocol is
used to acknowledge receipt of the message and thus simul-
taneous communication is not necessary. which reduces the
costofthewire|esslink.TherangeoftltewirelessIinkis
determined by the characteristics of the radio transceiver.
Adding a wireless link allows paging of beeper equipped
customers directly from the operator interface on the wire-
less handheld devices and cotrtrotuiication to and from

various inputloutput transmitters and receivers to update the
status ofthe order. reservation orother information and thus
Further reduce the workload on the operator and enable
operations to proceed much faster. This linl: could also be
hardwired or otherwise implemented using any two-way
messaging transport
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A further aspect of the invention is the use of the menus
generated in accordance with the described technique to
place orders from wireless remote handheld devices or from
remote locations through the internet. The World Wide Web
is a distiibuted hypennedia computer system that uses the
intemet to facilitate global hypermedia communication
using specified protocols. One such protocol is the Hyper-
text Transfer Protocol (“I-['l'l'P"). which facilitates commu-

nication of hypertext. Hypertext is the combination of infor-
mation and links to other information. In the context of the

Web. hypertext is defined by the Hypertext Mark-up Lan-
guage (“l-lTML"l. The links or hyperlinks in a HTML
document reference the locations of resources on the Web.

such as other HTML documents. Another language used in
creating documents for use on the Worldwide Web. to
display on computer screens. or to create speech style sheets
for use in, e.g., telephones. is the Extensible Mark-Up
Language (“XM].."). XML is a "meta.language“. i.e.. a
language for describing languages which was developed to
eliminate the restrictions of I-ITML.

The Web is aclient-server system. The HTM1.doctIments
are stored on Web server computers. typically in a hierar-
chical fashion with the root document being referred to as
the home page. The client specifies a l-lTMLdocument or
other source on the server by Iransmittirig a Uniform
Resotuoe Locator (“UR.L“) which specifies the protocol to
use. e.g.. HTTP. the path to the server directory in which the
resource is located. and filenarne of the resource. Users

retrieve the documents via client computers. The software
running on the user's client computer that enables the user
to View HTM1. documents on the computer's video monitor
and enter selections using the computer's keyboard and
mouse is lrnowll as a browser. The browser typically
includesawindowiriwliichtheusermaytypeaU'Rl...Auset
maycauseaURLtaobeuansmittedhytypingitinthe
designated window on the browser or by maneuvering the
cursor to a position on the displayed document that corre-
spondstoahyperlinktoaresourcearidactuatitigtliemouse
button. The latter method is coriunottly referred to simply as
“cl.icki.ng on the liot-spot" or “clicking on the hyperlink“.
The hyperlinlt methodology is contemplated for use in
accordance with the preferred embodiment to transmit
orders via the internet. Web server application software
eitists that enables a user to shop for and order merchandise.
Such systems are sometirnes referred to as electronic mer-
chandising systems or virtual storefronts. Systems that
enable a user to choose among several retailers‘ goods are
sometirries refened to as elecuonic malls. An electronic

retailer's or electronic mail operator's Web server provides
HTML forms that include irnages and descriptions of ther-
chandise. The user may conventiorially search for an item by
enleringakeywordsearchqueryinaboxonaform. When
a user selects an item, the server may provide a linked form
that describes that item in further detail. The user may also
conventionally enter ordering information into boxes on the
form. such as the type and quantity of the item desired. The
information entered by the user is Irarisrnirted to the server.
The user may select multiple items in this manner and then
enter a credit card nturiber to pay for the purchases. The
retailer processesthe iransactionandsliipstheordertotlte
customer. As can be appreciated. ordering merchandise can
also be done from menus. The generation of menus of items
or merchandise for sale over the internet is readily accom-
plished by the menu generation approach of the present
invention.

Searching for items that the user is interested in purchas-
ing is insuficient in prior merchandising systems. Database
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management programs use index searching to facilitate rapid
searching of large amounts of data. The creator of the
database may inst:I'I.tct the program to use specified fields in
the database as indexed or key fields. The program locates
alllenrtsinthedatabaselltarappearintlleindeitedfieldsand
stores them in an index table. Each entry in the index table
includes a term and corresponding pointer to the location in
the database where the term is found. If a user initiates a

search for a term that is present in the index table. the
program can locate the instances of that term in the database
with exceptional speed. Users who are familiar with the
particular database they are searching will generally know
which fields are indexed and will know the format of the

datainIhosel'1elds.Forexan1ple.auserofadatabase
containing the inventory of a bookstore may know that users
can search fcrthenamesofauthors ofbooksanddtarauscr
whowishes todo soshouldentertheauthor'slastname first.

A user having such knowledge will therefore be able to
search eficierttly. Users of electronic merchandising
systems. however. are generally end-consumers who have
no knowledge of a merchant's database. If. as is very likely.
such auserinitiatesasearch foraterm tltatisnotpresentin
the index table. the program must sequentially search
du'oughallrecordsinthedatabase.SeqI.Ientialrecordsare
typically linked by pointers. Using pointers in this rnanner is
very demanding on server resources. resulting not only in an
exceptionally slow search. but also creating a bottleneck for
omerptooessesthattheservermaybeexecunnglliemenu
generationapproachofthepresentinventioncanbeusedto
create customized menus from a database that includes
every item of merchandise the vendor has for sale. In this
manner. customerscanscanthegeneratednlenutnuchrnore
readilydlandteyoouldviewtlieentiredatalaaseartdthe
necessity of having familiarity with the database is elimi-
nated as well. reducing the need for resource intensive
pointers.

While the preferred embodiment of the invention is for
thegerterationofrestatn-antmenusandthelikeuhebroad
scope of the invention is far greater. For example. menus
generatedinaccordancewithtlteinventioncanbettsedin
the desktop computing environment in association with the
operat:ingsystemorapplicationprogra.ms.Ones1tcb useis
tofacilitatethecreationotuserpersonalizedfilesnucnues
forgeneraldeskt0puse.Anotheruseistofacilitatethe
locationotcustomizaedmenusfrommastermenus forusein

association with application software to malt: the execution
of the application software more eficient by. e.g.. eliminat-
ing the necessity of querying or checking every tree branch
inthemastermenu filestructureinresponsetouserinputor
other criteria and to create handheldl'PDA compatible ver-
sions of the software.

While the preferred bodiment of the invention includes
the-selectionofitems fromarnastermenuwhereinthe

master menu is displayed using a graphical user interface. it
is tobeappt-eciatedtl-tatany'n1eansfordisplay-ingtbe master
mertutctheuserandgeneratinganotherntenuinresponse
Iioandcornprisedoftheselectionsmadeisencompassedby
the contemplated invention. The invention encompasses the
selection of nontextual symbols. characters. icons and the
lilte. in addition to text. from a hierarchical tree menu or the

likefor generation ofartotber rnenucomprisedofsuch items.
ltisalsowirhinthescopeoftheinventiontcgenerate

menus automatically in response to predetermined criteria
For example. in the restaurant menu generation
embodiment. a modified menu can be generated to comply
with a particular specification or group of criteria such as.
e.g.. "dinne-r“, “low cholesterol”. “low fat". "fish".
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"chicken". or “vegetarian“. In this embodiment. only items
from the master menu that satisfy specified parameters will
be included in the generated menu. The selection process
could involve selection of master menu items based on tags
or identifiers associated with the items or by checking every
master menu item against a dictionary of items acceptable
for inclusion in the modified menu. It should also be

appreciated that the invention encornpasses any combination
of automatic and manual user selection of the items com-

prising the generated rnenu. For example. a user might
specify criteria which would further control automatic selec-
tion or the user could manually select some items widt
automatic selection of others. The menu generation aspect of
the invention is equally applicable to table-based. drive-thru.
internet. telephone. wireless or other modes of customer
order entry. as is the synchronous cornrnunications aspect of
the invention.

The inventive concept encompasses the generation of a
rnenuinanycontextknowntodtoseskilledintheartwhere
an objective is to facilitate display of the menu so as to
enable selection of items from that menu. The restaurant

menu generation embodiment is but one example of a use for
the inventive concept. Likewise. displaying menus gener-
ated in accordance with the invention on PDAs and Web

pages to facilitate remote ordering are but a few examples of
ways in which such a menu might be used in practice. Any
displayandtransmissionmearlslmown tolhosesltilledin
the art is equally usable with respect to menus generated in
accordance with the claimed invention.

Intliemoregenet-a1sinration,menuscanbegeneratedin
accordance with the present invention in a variety of situ-
ations. Forexarrtpleuhe usable ftle slructllre for a particular
dataprocessingappficationcanbedictatedbytheusercran
application program priortoorduring Iheexecution ofthe
application program. Eficiencies with respect to computa-
tional speed and equipment. e.g.. storage and processor.
usagecantltusbeachievedalongwithtltefaciliwon of
display of the generated menu.

Whilethebestmodeforcarryingoutdieprefen-ed
embodiment of the invention has been illustrated and
describedindetail.thosefarniliarwitl1tltearttowhichthe

invention relates will recognize various alternative designs
and embodiments which fall within the spirit of practicing
the invention. The appended clairrts are intencbd to cover all
those changes and modifications falling within the true spirit
and scope of the present invention.

That which is claimed is:

I. An information management and sy-ncluonous commu-
nications system for generating and transmitting menus
comprising:

a. a central processing unit.
b. a data storage device connected to said central pro-

cessing unit.
c. an operating system including a graphical user

interface.

:1. a first menu consisting of menu categories. said menu
categories consisting of menu items. said first menu
storedonsaiddatastoragedevice anddisplayable ina
window of said graphical user interface in a hiera'chi-
cal tree format.

e. a modifier menu stored on said data storage device and
displayable in a window of said graphical user
interface.

f. asub-modifier menu stotedonsaiddatastoragedevice
and displayable in a window of said graphical user
interface, and
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