
O 

Ulllt?d States Patent [19] [11] Patent Number: 4,903,212 
Yokouchi et a1. [45] Date of Patent: Feb. 20, 1990 

[54] GPS/SELF-CONTAINED COMBINATION 4,335,433 6/1982 Bauer et a1. ....................... .. 364/450 
TYPE NAVIGATION SYSTEM 4,459,667 7/1984 Takeuchi . 

4,713,767 12/1987 Sato et a1. .. 
[75] Inventors: Kazuhiro Yokouchi; Tatsumi 4,731,613 3/1988 Endo et a1. ........................ .. 364/450 

Kl ama, both f H ; Ch 0 sogia, Tokyo; Hui‘? FOREIGN PATENT DOCUMENTS 
Tokyo; Koji Yamada, Tokyo; 0111143 5/1986 Japan ................................. .. 340/988 
Makoto Mikuriya; Seiichiro Hirata, 0138113 6/1986 Japan .... .. .. 340/988 
both of Hyogo, all of Japan 0138114 6/1986 Japan .... .. 340/988 

_ 0167813 7/1986 Japan ................................. .. 340/988 
[73] Ass1gnees: Mitsubishi Denki Kabushiki Kaisha; . _ 

Japan Radio Co" Ltd" both of Primary Exammer-Parshotam S. Lall 
Tokyo, Japan Assistant Examiner—V. Trans 

Attorney, Agent, or Firm—Lowe, Price, Leblanc, Becker 
[21] App]. No.: 167,093 & Shur ' 

[22] Filed: Mar. 11, 1988 [57] ABSTRACI 

[30] Foreign Application Priority Data In a global positioning system (GPS)/self-contained 
M . 13, 1987 JP .1 ................................ .. 62-56683 c°mbina?°n type navigatim‘ System I“ a vehicle’ the 

M: 22, 1987 lJPl 1:52: .............................. .. 62-125139 GPS “"1849”! data are recei‘fed by the?” antenna 
of the nav1gat1on system whlch are slmultaneously 

[51] Int. Cl.4 G06F 15/50; G01C 21/00 transmitted from more than 3 pieces of satellites inclu 
[52] U.S. Cl. .................................. .. 364/449; 364/443; sively, From the GPS navigation data, GPS type veloc 

364/460; 364/ 571-01; 342/ 357; 342/451; ity data is calculated, whereas self-contained type, ve 
342/461 locity data is calculated from self-contained type navi 

[58] Field of Search ............. .. 364/449, 450, 452, 454, gation data such as azimuth data and drive-distance data 
364/457, 424.01, 424.02, 459, 571.01; 340/988, 

989, 990, 995; 342/450, 451, 457, 357, 461 
of the vehicle. Only when a difference between the 
self-contained type velocity data and the GPS type 
velocity data exceeds a threshold velocity, the GPS 

[56] References Cited . . . a . 
type veloc1ty data 15 voided so as to determine the pres 

U-S~ PATENT DOCUMENTS ent position of the vehicle. 

3,940,597 2/ 1976 DiMatteo .......................... .. 364/454 _ 

4,024,382 5/1977 Fowler .............................. .. 364/449 16 Claims, 8 Drawing Sheets 

\IO 
24 25 

/ 
// AZIMUTH DRIVE-DISTANCE 
\21 SENSOR SENSOR 

l 

22 IT I 
/ SELF-CONTAINED /26 

G p 5 TYPE POSITIONING 

RECEIVER UNIT ‘ 

l 23 I 27 29 
GPS PRESENT-POSITION DISPLAY 

-» Y POSITIONING DETERMINING CONTROLLER DISPLA 
CALCULATOR UN IT \ 

31 3O 
‘CORRECTING MAP DATA / 
UNIT \ MEMORY 

28 

Apple Inc.     Exhibit 1010     Page 1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Feb. 20, 1990 Sheet 1 0f8 \ 4,903,212 

FIG. 1 
PRIOR ART 

\IO 

// 
“11 

I2 
GRS 

RECEIVER 

13 
G PS / 

POSITIONING 15 
CALCULATOR ' / 

DATA 
MEMORY 

(DISPLA? 
14 

FIG. 7 
POSITIONAL. 
SHIFTS 

DRIVE TRAIL 

DRIVE DISTANCE BI 
TIME ELAPSE 

NO JUMP PHENOMENON 

Apple Inc.     Exhibit 1010     Page 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Apple Inc.     Exhibit 1010     Page 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Apple Inc.     Exhibit 1010     Page 4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent -Feb.20, 1990 _ vSheet 4 of8 4,903,212 

FIG. 4A 

@81 
START GPS POSITIONING 

AND AcOuIRE DRIVE 
DISTANCE DATA "L" 

J52 

S3 

s STATUS IN FORMATION 

/s4 
START SELF-CONTAINED 

TYPE NAVIGATION DATA 
ACQUISITION (Xs,Ys) 
AND INITIALIZE (XS,YS) 
AS GPS POSITIONIG DATA 

(X0,Yo) 
S5 

CONVERT PRESENT POSITION 

(X,Y) INTO GPS DATA (X0,Yo) 

86 
READ MAP DATA FROM 
MEMORY 31 

I 

Apple Inc.     Exhibit 1010     Page 5f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


