US005844522A

United States Patent [ (1] Patent Number: 5,844,522
Sheffer et al. 451 Date of Patent: Dec. 1, 1998
[54] MOBILE TELEPHONE LOCATION SYSTEM 5,394,158  2/1995 Chia ..cocoveeeeerenenencieecreeencene 342/457
AND METHOD 5,434,904  7/1995 Tsuzuki et al. ....cecervereenenvennnn 379/58
5,515,419  5/1996 Sheffer ............. .. 379/58
[75] Inventors: Eliezer A. Sheffer, San Diego; Paul J. 5,602,903  2/1997 LeBlanc et al. ......ccovvuvvrinnenn. 379/60
Bouchard, Valley Center, both of Calif. FOREIGN PATENT DOCUMENTS
[73] Assignee: Trackmobile, Inc., San Diego, Calif. 0417944 3/1991 European Pat. Off. .
Primary Examiner—Theodore M. Blum
[21] Appl. No.: 543,031 Attorney, Agent, or Firm—Brown, Martin, Haller &
[22] Filed:  Oct. 13, 1995 MeClain, LLP
[57] ABSTRACT
[51] Int. CLO icveecneenceieceecerecrenins GO1S 3/02
[52] .. 342/457; 455/32.1; 455/33.1 A wireless network based location system and method uses
[58] Field of Search ... 342/457; 455/32.1, an existing wireless communication network to locate the
455/33.1, 54.1, 56.1 position of any active phone or transceiver unit in the
network. The system includes a plurality of agile vector
[56] References Cited sensor units, one each installed at each antenna site in the
network, and a remote central monitoring station to which
U.S. PATENT DOCUMENTS wireless network users can call for assistance in the event of
4,177,466 12/1979 REAZAN weovvoverrercrcercerrere, 343/112 TC ~ an emergency. The system is designed to locate a portable
4,704,734 11/1987 Menich et al. . phone transceiver unit using the reverse voice channel signal
4,726,050  2/1988 Menich et al. . transmitted by the transceiver unit. Each agile vector sensor
4,728,959 3/1988 Maloney et al. o 342/457 unit locks onto the reverse voice channel to determine
4,730,187 3/1988 Menich et al. . azimuth and signal strength in the reverse voice channel, and
4,742,357 5/1988 RaCKIEY .ovoomveoveveeveeereenrceni: 342457 4160 tracks any changes in voice channel by monitoring the
g’gg;’ggg Kl)ﬁgg(l) gﬁzgz """"""" ;gﬁg; forward voice channel. In the event of a voice channel
5903000 4 /1993 Bogusz etal . s 33.1 change, the sensor unit tunes to the new voice channel. The
5:218:367 6/1993 Sheffer et al. oo 342/457 azimuth, signal strength, and reverse voice channel infor-
5,203,642 3/1994 1O ceveeveereremeeeesseeereeseesreee 455/33.1 mation collected is used to track the location of a transceiver
5,293,645  3/1994 SO0 .oooeirvririiireeeeieeseis 455/54.1 unit in real time.
5,317,323 5/1994 Kennedy et al. ..o 342/457
5,327,144 7/1994 Stilp et al. coceecrrerreeceercenne 342/387 25 Claims, 13 Drawing Sheets

10

14 TELEPHONE
x\\\COMPANY Co

26
"LOCAT ]

|
L - |

AVST

=i

\16
2

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Dec. 1, 1998 Sheet 1 of 13 5,844,522

©
O
LL_J A el
O >
T = /[ o\
Q. <C N ™~
o .
>
EO Cq
O ™
/ %e) LL{
r s
- T
~ |<E:)|/\\
10 = |
I |
1 O
] Q|
_

\
Cig

24
o L
/

)
O >
— <C
=.<] Q
M
< &
< o o
N

10
AVS

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Dec. 1, 1998 Sheet 2 of 13 5,844,522

METRO #1 METRO #2
i p20 % o4 AN
] 7 ~ 7
AVS1 AVS?2 AVSn
MODEM] [MODEM]  [MODEM
44I\4J\ \44
PHONE ]
i CO.
e | 45
CALL MODEMY 12
SITE 46— | 47
DATABASE| [T ]~ MTSO1
12
NEKH%BORJEi MIP:::MTSOZ
DATABASE iooem] N MTso:
\49 43 12=

i coct |l cocz2 |! I cpem |l 40
| I | | |

| I [ |

I MAPT |11 MAP2 || | Mgpm@
L—__K_Z)—g—“J L.___\_3_8__J L_____ES__J

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

“TI0D"WLIB[BIaY00P 1€ SyJew.lalem JnoYylimM SJuswndop 14nNod pajedijuayine puid z N—
. 9 0uq
[ [ ¢ [43d[08V][ <% [ GS/—]5¢0l[000L000 LOOLLLL
L | ¢ GZ | O00LLLL LOOLLLL
Z | 9 | A [XXX COL [000LLLL 10OLLLY
[T Gv—| 001 0004111 LOOLLLL
[l v6—| £ [000LLLL"LOOLLLL
0¢¢ | 98— ¢ [LILOLLL LOOLLL)
0l 88—| | |OLLOLLL LOOLLLL
00S | ONA [ ZNIW| LNIW [HLNWIZY | ISSH | #°40 L dNVIS FNIL
mk R\ @m\ mn\ i\ mm\ Nmk E\
mm/ mm/ A @MJ
NIAON >< NIAON ¥3LNdWOD| | ¥ILNdWOD
SS313HIM JYN NHLI¥OOTV
/
SN Le INOHd
AEE ¥31N0Y, Ol HO1VH3dO
& Ovd 6¢—" N1Sd

<

9
0O-

Cisco v. TracBeam / CSCO-1

Qd

Page 4 o


https://www.docketalarm.com/

"Wod"Wie|el}a)d0p je syJewldalem JNoYliMm sjuswndop 14Nn0d pajedijuayine puly

s RS 122 |8
= x4
027 am |gh "
m \fm
|||||||| 7 X08 90WId,  ~  pe——————m——m—mm o
Ll _ |
v 1va / |
L Ival |
vmmam_ @m\ Lany 1¥0d Saz_/// |
& IAVN S.4935N
4 FTINNVHD 3010A
4 1Nd1N0 55~ ar s/m
4
¢S NOILYT1ND TV al osIA
u/ T NOILVYOOT # ¥OLO3S
R _ al T30 3ALOY AH
gc |
VAT SS300Nd ! |
P yLva SAY |
S ER 2T T e —— .

6¢
/w_uFDom oL -

Cisco v. TracBeam / CSCO-1

W Vv "1V
13N>0d

Page 5 o


https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




