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THE TRAFFIC PATENTS

U.S. Patent Oct. 15,2002 Sheet 1 of 14 US 6,466,862 B1
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of , each said comprising at least a detector and a transmitter, said
detector providing a signhal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said sighals transmitted by said
;and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said ;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.

Traffic's Markman Presentation - 9/8/10



The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of , each said comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said ;

Cc. | acomputer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said ;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.

Traffic's Markman Presentation - 9/8/10 5



TRAFFIC MONITORS/TRAFFIC INFORMATION

Traffic's Markman Presentation - 9/8/10 6



DATA FROM MOBILE USER STATION

Traffic's Markman Presentation - 9/8/10 7



DATA FROM MOBILE USER STATION
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by the various traffic monilons.

Traffic information may be provided o users in any « &

suitable masmsr, such as the u.m,.h- e A et
station 52 s coanecied 10 1he petwork S0 m:mm\ the:
user station 82 includes 1 graphic display uml S (e FIG,
3. For cxample, the user station e 3 stasdar
porsonal eompater with 4 display meosi ,su The setwork
50 i preferably the Tnsernct. Fowever, the network S0 cosli
also be & bocal arca network of sy other type of chosed or
open petwork, of could b be the tclephone network, The
user station 52 sordds 3 signal over the network 50 w0 the
compatcr syssem M requesting trafc information, In
responis o Freeiving a request from the user station 52, e
computer sysicm 4 transmiss iraffic information represen-
tative of the traffic information collected by 1he various
traffic monitoes 20 to the roquesting wser station 82 The
computer sysiem 40 may irassemit average specds detected
by each of the traffic momitors 20 at each of their respective
locations. The traffic infomation may be presented 80 the
user s 3 weh page. The compuier system may sead trafic
informative coeresponding 1o oely some of the tralfic moni-
tors. The wser may select which portions of the road 12 are
of interest, and the comyuier system 40 may b e
informative correspoading 10 that portion of the mad 12.
HIG. 3 shows sn exemplary display &4 diaplaying the
traflic fnformation provided hy he compater sysaerm 48, The
‘computer sysicm 40 peowides data from s memoey which is .,
ive of the mad 13, sech o dats from 3 map
dstabuase, which is displayed as » road 112 on the display 84
The compuler systerm 40 also provides walfic infommation
u selected set, of the sespective eaflic
da-114d

wser statioms having & globul positioning sysiem |ocator as
dencobi Gkl Bk I e o n.umpl:l\ display shown in
FIG, 3, the portioes 1de-114d display different oolors or
patierns representative of avery \..h..L speeds (for
example, in miles per hour) along different postions of the
roud 112 OF course, the display may display other types of
Information, such ws tralfic flow (vebicles per scoond) o
vehiche frequency. The display 84 nchade info
in exther graphical or text format o fedscate the por
the road displayed, such s kestion of milepost matkers o
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wxample, mils post locations for cach of the trallic
monisor 2 and prescnling exiual traffc information for
cach location B

Thus, the system may operaic s follows. The wallic
monisar 20 detest or oherwise scnse traflic 10 provids
traffic information. The traflic monilors 20 may detect or
wtherwine calculate vehicle speed, o
iraffic flow, vehicle frequency

wallic memitors 20 may sample cither
continuousdy, or may sampile at iniervals to conserve powor
The trammitior 26 irsnsmiss. th signals. provided by ihe
traffic mositors 20 10 the receiver M cither continuossly or
at iniervals. Such sigaals may be elther mansmiticd direcily &
40 the receiver M, oe may be transnitsed through other traffic
monsors 0. The receiver M receives the signibs seceived

traffic information derived from individual

mobile user station
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imates sabjective descripiions of tradl

In pee combediment, the computer system 40 1l receives
the signals generated by the video camerss 29 a1 the respec-
tive tralllc mositors 0. FIG. 3 shows an excaplary display
&4 in which » video image 129 b provided. s this

Rater view the image tramsmissed by
29, preferably st amother traffic monitor 20, st a different
Rocation,

The system 10 preferably further includes the sbility %
send messages ahout road conditions. FIG. 3 shows such an
exemplary message LM in text format. The computer sysiem
440 i capable of storing dats messages aed (ramsmisting the
dats messages with the traffic informatioe. The dala mes-
sages would indicate items of parsicalas inlerest W the
comemuter, Fos example, the lext message 1M could dicale
that there was an sceides 3t o panticular location o
e, that sinuction was csuriag 3 anothet bogation
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ol thas aliermative rostes should be sclected. The
10 could peovide multiphe messages theough which
the user could srall so a5 10

52 imchides & voie syshesisir capable ol reading the
mesnages bo (he weer,

In yes aooiber coibodiment, the sysem 10 may ko
provide aikfitional graphical information relating % trallic
condigtions. For example, the somputer sysiem 40 coakd
transmit 1 kcation of an sccident o construction sile
alveg the nud 12. The informsation woskd be displayed on
display $4 a5 an joon or other symbol at the location
indicating the prescoce of an sccident o highway costnsc-
tion. Such an kon is shawn af 190 in FIG. 3. Acralively,
the coempuler systom could abo display an kon representa-
tive of 3 restuwrant, gas sution, bospitl, rest ares, oe
rodside: atiraction. In suich a sysiem, the compater syscm
woald coutain o¢ be linked to 8 datshase containing such
informativa. The inform I be displayed
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

Claim 21 Does Not Recite “Traffic Monitors”

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comprising:

a. | aplurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

c. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | atleast one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.

Traffic's Markman Presentation - 9/8/10 9



The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 25 - ‘862 PATENT

25

The system of claim 21 wherein said computer system
updates said traffic information database based on data
received from said mobile user stations.

Traffic's Markman Presentation - 9/8/10

10



MOBILE USER STATIONS/TRAFFIC INFORMATION

Traffic's Markman Presentation - 9/8/10 11



LIST OF CLAIM TERMS FOR CONSTRUCTION

Traffic's Markman Presentation - 9/8/10 12



TRAFFIC INFORMATION




TRAFFIC INFORMATION

Traffic’s Claim Construction

Traffic's Markman Presentation - 9/8/10 14



TRAFFIC INFORMATION

US 6,466,862 Bl

5

maintains a map database and a traffic information database.
The traffic information database contains information rep-
resentative of traffic data at a plurality of locations. At least
one of the mobile user stations provides a request 10 the
computer system for information together with the respec-
tive geographic location of the mobile user station. In
response 10 the request, the computer system provides to the
mobile user station information representative of selected
ns of the map database and selected portions of the
traffic information database based on the respective geo-
graphic location of the requesting mobile user siation. The
mobile user station then displays graphically on the display
information represemtative of selected portions of the map
database and selected portions of the traffic information
database.

The traffic information database may be derived from
information obtained from stationary traffic monitors,
mobile user stations, or a combination thereof. The mobile
user station allows traffic information to be displayed in a
variety of manners, The display can also show graphically
the location of the car on the display. The user may select
among different modes for displaying traffic information on
the display.

The various aspects of the present invention have one or
more of the following advantages. The present invention
allows a commuter to obtain traffic information al amy time
without waiting for a report to be broadeast. The present
invention also allows detailed information relating 1o traffic
conditions based on measurements of the traffie, such as the
average vehicular speed or traffic density, to be supplied for
a plurality of locations along a road. The invention also
allows the convenient display of information in a readily
understood form to the user, such as a graphical display.

The foregoing and other features and advantages of the
invention will be more readily understood upon consider-
ation of the following detailed description of the invention,
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 shows a schematic of an exemplary embodiment of
a system for providing traffic information.

FIG. 2 shows a front clevational view of an exemplary
traffic monitor.

FIG. 3 shows an exemplary display for a user station.

FIG. 4 shows a schematic view of an exemplary embodi-
ment of a mobile user unit of the present invention.

FIG. 5 is a partial clectrical schematic for a traflic monitor
of FIG. 2,

FIG. 6 is an alternative exemplary display.

FIG. 7 shows a schematic view of another is exemplary
embodiment of a serics of traffic monitors along a road.

FIG. 8 shows another exemplary display for a user station,

FIG. 9 is a flow chart for a method of processing video
data to yield traffic information.

FIG. 10 is a flow chart for an aliernative method of
processing video data to yield traffic information.

FIG. 11 is & schematic representation of 4 road system
having traffic sensors and wvehicles at different locations
along the road.

FIG, 12 is a combined map and traffic information data-
base representative of the road system depicted in FIG. 11.

FIG. 13 is an exemplary embodiment of a cemtered
display.
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FIG. 14 is an exemplary embodiment of an offset display.
FIG. 15 is an exemplary embodiment of a look shead
display.
FIG. 16 is a schematic diagram of a mobile user station
having alternative mechanisms for inputting commands 1o
the user station.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now io the figures, wherein like numerals refer
1o like elements, FIG. 1 shows a schematic diagram of the
system 10 for providing traffic information to a plurality of
user stations 52 connected 1o a network S0, A plurality of
traffic monitors 20 are arranged al spaced apart locations
along a road 12. The traffic monitors 20 measure traffic
information by delecting the speed (velocity) or frequency
of vehicles traveling along the road (freeway or highway)
12. For example, in one embodiment, the traffic monitors 20
may deiect. the speed of individual vehicles 14 traveling
along the road 12, Aliernatively, the traffic monitors 20 may
measure the frequency with which the individual vehicles 14
pass specified points along the road 12.

FIG. 2 shows a front elevational view of an exemplary
embodiment of a traffic monitor 20. The traffic monitor 20
has a detector 22 for measuring or otherwise sensing traffic.
FIG. 2 shows two different embodiments 22A and 22B of a
detector 22. The detector 22 may be any type of muwring
device which is capable of measuring or otherwise sensin
traffic and gencrating a signal representative of or capable of
being used to detes the traffic conditions. For example,
the detector 22 could measure the average speed of the
wvehicles (ears or trucks) 14 at locations along the road 12, or
it could measure the individual speed (velocities) of each
vehicle 14. The detector 22 may detect vehicle frequen
that is, the frequency at which vehicles pass a certain point,
or may measure traflic flow, consisting of the number of
wvehicles passing a eertain point for a unit of time (e.g.
wvehicles per second). The detector 22 may use any suitable
technique to measure traffic conditions (data). For example,
in one embodiment, the detector 22A could employ radio
waves, light waves (optical or infrared), microwaves, sound
waves, analog signals, digital signals, doppler shifts, or any
other type of system to measure traffic conditions (data). In
one embodiment, the detector 22A uses a transmitted beam
1o measure the velocity of the vehicles 14 passing along the
road 12, such o5 with a commercial radar gun or specd
detector ly used by police. Al ively, the detec-
tor 22A may detect when cars having magnetic tags or
markers pass. The detector 22A may either detect signals
reflected from the vehicle or signals transmitted by the
wvehicles.

The traffic monitor 20 is shown with an aliernative
embodiment 22B consisting of one or more pressure sensi-
tive detectors which extends across the road 12. Preferably
two spaced apart detectors arc positioned at a predetermined
spacing 1o make the velocity determination readily avail-
able. The pressure sensitive detector 22B detects when a
vehicle passes over the defector 22B. Such a pressure
sensitive detector may be used alone or in combination with
detector 22A to measure the frequency or speed (velocity) of
the traffic passing along the road 12. Likewise, the detector
22A may be used alone or in combination with the detector
22B 1o measure the frequency or speed (velocity) of the
traflic passing along the road 12. Alternatively, detector 221
could be a wire loop buried in the road 1o measure changing
magnetic fields as vehicles pass over the loop.

Various Types of Traffic Conditions

Traffic's Markman Presentation - 9/8/10
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9
diagnose problems, and otherwise provide input to traffic
monitor 20 to facilitate collection of traffic data. For
example, the vidco camera 20 could be remotely positioned
to view a traffic lane of interest.

Teaflic information may be provided to users in any
suitable manner, such as the examples that follow. A user
station 52 is connected 1o the network 50. Preferably, the
user station 52 includes a graphic display unit 54 (see FIG.
3). For example, the user station 52 may be a standard

ersonal computer with a display monitor 54. The network
50 is preferably the Internet. However, the network 50 could
also be a local area network or any other type of closed or
open network, or could als be the telephone network. The
user station 52 sends a signal over the network 50 10 the
computer system 40 requesting traffic information. In
response Lo receiving a request from the user station 52, the
computer system 40 transmits traffic information represen-
tative of the traffic information collected by the various
traffic monitors 20 to the requesting user station 52. The
computer system 40 may transmit average speeds detected
by each of the traffic monitors 20 at each of their respective
locations. The traffic information may be presented to the
user as a web page. The computer system may send traffic
information corresponding to only some of the traffic moni-
tors. The user may select which portions of ihe road 12 are
of interest, and the computer system 40 may transmit traffic
information corresponding to that portion of the road 12.

FIG. 3 shows an exemplary display 54 displaying the
traffic information provided by the computer system 40. The
compuier system 40 provides data from its memory which is
representative of the road 12, such as dala from a map
databasc, which is displayed as a road 112 on the display 54
The computer system 40 also provides traffic information
collected by each, or a selected set, of the respective iraffic
monilors 20 which is displayed in portions 114a—114d
and/or the traffic information derived from individual mobile
ng a global positioning system locator as
below. In the exemplary display shown in
FIG. 3, the portions 114e-114d display different colors or
pAuems representative of average wehicle speeds (for
example, in miles per hour) along different portions of the
road 112. Of course, the display may display other types of
information, such as traffic flow (vehicles per second) or
vehicle frequency. The display 54 may include information
in either graphical or text format to indicate the portion of
the road displayed, such as location of milepost markers or
place names 116.

While the display 54 shows one format for displaying the
information, other formats for presenting the information
may likewise be used, as desired. It is not necessary fo
provide a graphical representation of the road 12. Insicad,
information could be provided in a textual manner, such as,
for example, mile post locations for each of the traffic
monitors 20 and presenting textual traffic information for
each location.

Thus, the system may operate as follows. The traffic
monitors 20 detect or otherwise sense traffic to provide
traffic information. The traffic monitors 20 may detect or
otherwise caleulate vehicle speed, average vehicle speed,
traffic flow, vehicle frequency, or other data representative of
the traffic. The traffic monitors 20 may sample either
continuously, or may sample at intervals to conserve power.
The transmitter 26 transmits the signals provided by the
traffic monitors 20 to the receiver 30 either continuously or
al intervals. Such signals may be either transmitted directly
1o the receiver 30, or may be transmitted through other traffic
monitors 20, The receiver 30 receives the signals received

30

20

a5

63

10

by the various traffic monitors 20 and passes these signals to
the computer system 40). The computer system 40 receives
the data from the traffic monitars 20. The computer system
may calculate or process the traffic information for the users,
as necessary. Tt is not necessary for the traffic monitors 20 to
calculate traffic data, if desired. In response to a request from
a user station 52, the computer system 40 provides the traffic
information over the network 50 {o the user station 52.

The system 10 has many advantages. It allows a user o
receive contemporancous iraflic information from a plura
of locations. It allows the user to obtain immediate infor-
mation rather than waiting for the broadcast of information
at specified times. Further, the amount of information pro-
vided by the system is far superior 1o that provided by any
other traffic reporting system. A user can obtain immediate
and contemporancous traffic conditions, such as average
vehicular speed, traffic flow, or vehicle frequency, for a
plurality of lacations alang a road. Where traffic monitors
are provided along several dilferent roads, a commuter may
then select among the various aliernative routes, depending
on the traffic conditions for each road. The system also does
not rely on the manual input of information, and thus
provides minnmllon more nr.'cural:lv and more qulckEy It
also eliminates p of traffic i
by providing measured data represeniative of iraffic condi-
tions.

In one embodiment, the computer system 40 also re
the signals generated by the video cameras 29 at the r
tive traffic monitors 20. FIG. 3 shows an exemplary display
54 in which a video image 129 is provided. In this
embodiment, the user may select from which traffic moni-
toring unit 20 the video image 129 is to be received from.
For example, a user could initially select to view the image
generated by the video camera al a first location, and then
later view the image transmitied by another video camera
29, preferably at another traffic monitor 20, at a different
location.

The system 10 preferably further includes the ability 1o
send messages about road conditions. FIG. 3 shows such an
exemplary message 130 in text format. The computer system
40 is capable of storing data messages and transmitting the
data messages with the traffic information. The data mes-
sages would indicate items of particular interest to the
commuter. For example, the lext message 130 could indicate
that there was an accident at a particular location or
milepost, that construction was occurring at another location
or milepost, or that highway conditions were particularly
severe and that aliernative routes should be selected. The
system 10 could provide multiple messages through which
the user could scroll so as to receive different messages in
addition to the traffic information received from the various
traffic monitors 20. In another embodiment, the user station
52 includes a voice synthesizer capable of reading the
messages 1o the user,

In yet another embodiment, the system 10 may also

vide additional graphical information relating to traffic

¢ mlormation wou isplayed on
display 54 as an icon or other symbol at the location
indicating the presence of an accident or highway construc-
tion. Such an icon is shown at 140 in FIG. 3. Alternative!
the computer system could also display an icon representa-
tive of a restaurani, gas siation, hospital, rest area, or
roadside attraction. In such a system, the computer system
would contain or be linked to a database containing such
information. The information could be displayed

Examples of traffic conditions
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Thus, the computer system 40 develops a database con-
sisting of the location of a plurality of uscrs logether with the
respective velocities of cach of the users. The computer
system 40 thus has traffic information consisting at least of
the velocity of the traffic for a plurality of locations corre-
sponding 1o the locations for each of the reporting users. Tt
is preferred in such a sysiem that each user station 52 would
coniribule {0 the dalabase, but the computer system could
use data from fewer than all of the user stations 52
requesting information or operatin
use the information received from the user stations
1o calibrate the traffic information provided by monitors 20,
or 1o supplement the traffic information provided by the
traffic monitors 20. Alternatively, where the number of users
is sufficiently large, the traffic monitors 20 may no longer be
necessary, because the users themselves through mobile user
stations 52 and GPS receivers 62 provide enough traffic
information to generate useful displays of traffic informa-
tion. Thus, the system may provide traffic information
without the use of monitors 20 at all, relying solely on
mformation derived from the mabile user stations 52. With
a large number of users at a plurality of different locations,
the computer system 40 would develop a database having a
large number of velocities associated with a large number of
geographic locations, Ideally, if every commuter on 4 road
had a user station 52 with a GPS receiver 62, the computer
system 40 would provide not only velocity data bui also
traffic density or traffic frequency data. Even without every
vehicle having a user station 52 providing data to the
compuier system 40, iraffic density or traffic frequency could
be calculated using statistical techniques that correlate the
reporting user stations 52 with known traffic patterns.

Thus, the combination of the mobile user station 52, G
receiver and transmilting and receiving units 64 provides an
especially advantageous method for collecting trafiic infor-
mation. Surprisingly, this system is capable of providing
traffic information that is superior 10 that collected by
stationary sensors. This is because traffic information may
be potentially collected al more locations based on the
number of mobile user stations 52, and because individual
vehicle speed can be monitored rather than average vehicle
speed. In addition, the system has a significant cost advan-
tage in that it is not necessary to install traffic monitors 20,
or at least the number of traffic monitors 20 that are
necessary can be substantially reduced. The system also
provides automatic traffic reporting, and thus does not rely
on the manual input of data. Furthermore, the system is low
maintenance, since there are no traffic monitors 20 to
maintain. The system is also particularly robust, in that if a
particular mobile user station 52 malfunctions, traffic infor-
mation can still be collected for all locations based on data
reported by other mobile users. In contrast, if a stationary
sensor 20 fails, no data can be collected from that location.
Thus, the collection of traffic data from a plurality of mobile
user stations 52 to create a traffic information database
provides surprising advantages and a superior sysiem for
providing iraffic information,

In the system described above using mobile user stations
52 in vehicles, the user station may iniliate contact with the
compuler system 40 by initiating a telephone call 1o the
computer system 40, Aliernatively, the computer system 40
could initiate a call to the user station 52, such as over the
Internet using a web browser. The station 52 would
respond with an appropriate signal if information was
requested. The user station 52 could alsa, even if no infor-
mation was desired, provide its current location (preferably
with current time), and optionally its velocity as well, o

5
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allow the computer system 40 to gather additional traffic
information. This would be useful in the casc of vehicle
based Internet browsing for other purposes so that the traffic
information would be updated for that user and others. In yet
another alternative, the user station 52 would initiate the
request to the computer system 440, indicating that traffic
information was desired. The computer system 40 would
then respond at a series of timed intervals for a set length of
time, for example, providing updates every two minutes for
thirty minutes.

In yet another aliernative embodiment of the system 10,
the mobile user station 52 is a cellular telephone. The
compuler system 40 includes a voice synthesizer. A user may
telephone the computer system 40 over a cellular clephone
network, In response to a request for highway conditions,
the computer system 40 generales a Iraffic report and trans-
mits the information using the voice synthesizer so that the
traffic information may be heard and understood over the
commuter’s cellular telephone. The location of the user may
be determined by an associated GPS receiver, or alters
tively by triangulating the location of the user by measuring
the distance between the user and several different trans-
mission receiving towers in different cells.

In yet another embodiment of the present invention the
computer system 40 or user station 52 may calculate the best
route, such as the fastest, between a starting point and a
destination based on the current traffic conditions. This
fugetionality may further be provided in the mobile user

beMnfamiliar with anticipated traflic paterns. The function-
ality of providing current traffic conditions and/or best route
calculations may be overlaid on maps available for GPS
systems, houschold computers, and mobile user stations.
In addition, an carly warning system may be incorporated
into the computer system, user station, or mobile user station
to provide warning of impending traffic jams, such as the
result of a traffic accident. For ¢xample, if the average
vehicle speed on a portion of a road ahead of a driver is less
than a preselected velocity, such as 25 mph, the computer
system 40 may send a warning signal to the mobile user
station 52. Alternatively, a velocity less than a preselected
percentage or other measure of the anticipated velocity for
the particular road may be used as the warning basis. It is
also envisioned within the scope of the invention that data
ications may be P using radio
broadeasts, preferably encoded in some manner.
Preferably, the computer system 40 and/or the mobile user
station 52 in a vehicle 60 has stored in its associated memory
a map database representative of the road or highway
network that contains longitude and latitude information
associated with various geographic locations on the map.
“This allows casy integration of traffic data that has associ-
sied longitude and latitude information. For example, along
icular section of a highway, the map database conlains
the latitude and longitude of selected locations of the high-
way. The latitude and longitude of the various traffic s
20 may be p i When data ive of the
traffic at a particular sensor 20 is received, the computer
system 40 can easily display the traffic information for that
particular location on the map by associating the geographic
location of the sensor 20 with the longitude and latitude
information contained in the map database. Similarly, where
traffic information is derived from individual mobile user
stations 52 in vehicles 60 which report latitude and longitude
derived from the maobile GPS receivers 62, the computer

ensors
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

TRAFFIC INFORMATION

Various Traffic Conditions May Be Included

= |ndividual vehicle speed/velocity................... [6:18-20; 6:32-35]

=  Average vehicle speed/velocity..........ccceeunnneee [9:56-60; 10:15-21]

B Traffic density....cccccceeeiiiiiiie e [13:28-32]

B Traffic flOW... e, [6:35-39; 9:56-60; 10:15-21]
B Vehicle frequency.......cccoccrerrirccccmeeeeneeccccnneeas [6:35-39; 9:56-60; 10:15-21]
= “Other data representative of the traffic”... [9:56-60]

* Neither the claims nor the specification limits “traffic
information” to any particular type of traffic condition
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TRAFFIC INFORMATION/TRAFFIC INFORMATION
REPRESENTATIVE OF SAID SIGNALS

Traffic’s Construction Google’s Construction
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TRAFFIC INFORMATION

Google’s Construction
“Current” Should Be Rejected

Specification makes clear that traffic
information may be based on data
collected/averaged over a period of
time.
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maintains a map databasc and a traffic informal
The traffic information database contains information rep-
resentative of traflic data at a plurality of locations. Al least
one of the mobile user stations provides a request to the
computer system for information together with the respec-
geographic location of the mobile user station. In
response (o the request, the computer system provides 1o the
mobile user station information representative of selected
s of the map database and selected portions of the
traffic information database b on the respective geo-
graphic location of the requesting mobile user station. The
mobile user station then displays graphically on the display
information representative of selected portions of the map
database and cted portions of the traffic information
database

The traffic information database may be derived from
information obtained from stationary traffic monitors,
mobile user stations, or a combination thereof. The mobile
user station allows traffic information 1o be displayed in a
varicty of manners. The display can also show grapl
the location of the car on the display. The user may select
ent modes for displaying traffic information on

n databasc,

The various aspects of the present m\-mlwn have one or
more of the following advantages. The present invention
allows a commuter o obtain iraffic mlormalmn at any time,

i iting for a report 1o be broadeast. The present
invention also allﬂw; detailed information relating to traffic
conditions based on measurements of the traffic, such as the
average vehicular speed or traffic density, to be supplied for
a plurality of locations along a road. The invention alse
allows the convenient display of information in a readily
undetstood form to the user, such as a graphical display.

The foregoing and other features and advantages of the

be more readily undersiood upon consider-
ation of the following detailed dq,smplmn of the invention,
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE
VIEWS OF
FIG. 1 shows a ic of an exemplary iment of
a system for providing traffic information.
FIG. 2 shows a front clevational view of an exemplary
traffic monitor.
FIG. 3 shows an exemplary display for a user station.
FIG. 4 shows a schematic view of an exemplary embodi-
ment of a mobile user unit of the present invention.
FIG. 5 is a partial electrical schematic for a traffic monitor
of FIG. 2,
FIG. 6 is an aliemative exemplary display.
FIG. 7 shows a schematic view of another
embodiment of a

SEVERAL
THE DRAWING:

exemplary
of traffic monitors along a road

FIG. 8 shows another exemplary display for a user station.

FIG. 9 is a flow chari for a method of processing video
data to yield traffic informatio

FIG. 10 is a flow chart for an alternative method of
processing video data to yield traffic information

FIG. 11 is & schemalic representation of & road system
having traffic sensors and vehicles at different locations
along the road.

3 12 is a combined map and traffic information d
base representative of the road system depicted in FIG. 11

FIG. 13 is an exemplary embodiment of a centered
display.

=

&

50

6

FIG. 14 is an exemplary embodiment of an offset

play.
FIG. 15 is an exemplary embodiment of a look ahead
display.
FIG. 16 is a schematic diagram of a mobile user station
having alternative mechanisms for inputting commands to
the user station

D DESCRIPTION OF THE
RRED EMBODIMENTS

Referring now to the figures, wherein like numerals refer
1o lik IG. 1 shows a schematic diagram of lhe
system 10 for providing traffic information 1o a plura
user stations 52 connected to a network 50. A plurality of

“Current” Should Be Rejected

. iraffic monitors 20 are arranged at spaced apart locations

along a road 12. The traffic monitors 20 measure traffic
information by detecting the speed (velocity) or frequency
of vehicles traveling along the road (freeway or highway)
12. For example, in one embodiment, the traffic monitors 20
may deteel. the speed of individual vehicles 14 traveling
along the road 12. Alternatively, the traffic monitors 20 may
measure the frequency with which the individual vehicles 14
ed points along the road 12

FIG. 2 shows a front clevational view of an exemplary
embodiment of a traffic monitor 20. The traffic mcmmr 20
has a detector 22 for measuring or otherwise sensing traffic.

1 shows two different embodiments 22A and 22B of a

clor 22. The detector 22 may be any (ype of measuring
device which is capable of measuring or otherwise sensing
traffic and generating a signal representative of or capable of
being used 1o determine the iraffic conditions. For example,
the detector 22 could measure the average speed of the
vehicles (cars or trucks) 14 at locations along the road 12, or,
it could measure the individual speed (veloeities) of cacl
vehicle 14. The detector 22 may detect vehicle frequency,
that is, the frequency at which vehicles pass a certain point,
or may measure traffic flow, copsisting of the number of
vehicles passing a certain point for a unit of lime (e.g..
wvehicles per second). The detector 22 may use any suitable
technique io measure traffic conditions (data). For example,
in one embodiment, the deiector 22A could employ radio
waves, light waves (optical or infrared), microwaves, sound
waves, analog signals, digital signals, doppler shifts, or any
other type of system lo measure traffic conditions (data). In
one embodiment, the detector 22A uses a transmitted beam
to measure the velocity of the vehi
road 12, such as with a commere
detector commonly used by police. Alternatively, the detec-
tor 22A may detect when cars having magnetic tags or
markers pass. The delecior 22A may cither delect signals
reflected from the vehicle or signals transmitted by the
vehicles.

The traffic monitor 20 is shown with an alternative
embodiment 22B consisting of one or more pressure sensi-
tive detectors which extends across the road 12. Preferably
twa spaced apart detectors are positioned at a predetermined
ing to make the velocity determination readily avail-
dh]L The pressure seasitive detector 22B detects when a
vehicle passes over lhe defteclor 22B. Such a pressure
sensitive detector may be used alone or in combination with
detector 22A to measure the frequency or speed (velocity) of
the traffic passing along the road 12. Likewise, the detector
22A may be used alone or in combination with the detector
22B to measure the frequency or speed (velocity) of the
traflic passing along the road 12, Aliernatively, deiccior 22B
could be a wire loop buried in the road to measure changing
magnetic fields as vehicles pass over the loop.
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The detector 22 may measure rallic coaditions in 8 single
laww of & freoway or fowd, of may measure average wallic
information scross several Lancs. The desector 22 could abso.
be embedded |||n.h Iin. ol a road or frocway, sach as with
ot 220, Alscenstively, individus|
a madway which wosld
d by passing vehicles
lude & magnet of coul)
ng device which would be detected by the

lkf.rrmr. w0 FIG. 8, the waffic moaitons 28 may abo
voessor sad 8 memaony for colkectis
1:\-! storing traffic informati

the detector 12
dewice eapable of trassmitsing
either digital or amalog form,
through a conductor. For example, the transmitier it m
tal or analog cellulas wramsmitics, & rad
microwave irammitter, of & iramsmitter connecied 10 8 wire,
such as a coaxial cable oo # lelephone ling. The tramsmitser
26 is sbown as tramsmitting the signals through the air o 2
receiver M. Allernatively, the transmitier 26 coukd transasil
the data fo an intermexdiats receiver befiare being transmiticd
x cxample, several tralfic monbors 20

i

et o of 1he e be
Tio facilitate this 1ype of trammmak

20 wouk! require & receiver. Ahermtively, one or
traffic moninoes 30 could transenit dats 10 other trafllc my
tors 20, which in urm rammit the data 10 the peceiver M.

In arder o comerve power, ibe iransmiticr 26 and the

22 s peelerably sveraged,
of otherwise satistically .....l.ux-t. e  perknd
t the smount of data tht peeds o be ransamiited

ter 26, s ihal the lnsm
26 may transmit signabs comesponding 10 the image sensed
Iy the video camera 29, Aliernatively, the tralfic moniioes 20
may b replaced by video camerss 29. Multiple images muy
e chuained by 3 video camera and the speed of the vehicles
14 determined based om image analysis of multiple frames
from 1o video camera(s)
One prefermed type of m
I

o 20 wtilizes signabs from o

the viden soquences from the manituing video cameras 2
The infocriation may inclde how fas the tralfic moves and
aw congested the mad is. The speed of the traffic m

ol by measuring the spocd af vehiclos in i vides
il comnling the
oales 1w
ool mad pusd crnpgest

optical fiow and s llow
diagram in sberwn i FIG. 9. First, the algonshm performs
s calibration bascd oo the input video of the rasd s

arkings o the o
(1) takes & musmber of Frames frons i

The fine agorithen s

8
input videos, {2) computes aptical Sow; () estimales camera
muotion which may be caused by wind, ., (4) eximabes
independent vehick motion alker compemating the camera
muosion; (5) estimates walfic spoad hased on the averaged

+ wehick muotion and 1he ¢amees parametes obtyios the
eabibalican sbep; extimates road congesti

o the smenber of indipender
oulputs the ctimated speed
The second slgorithm is mml an mastion blob irscking
and s hock dagam b shown i F s, the
algorithm perfomes. camera calibration based o the input
od the road and the physical moasurements of conain
markings ow the road. The
frames. from the inpunt videa:
3 detoc 6 bk afber cx

camera motion; (4] tracks motion Blots: (5
spoed busedd on the veraged blob e and Ihe came
! alibea

P
Mmates s ooy the mumber of jebepes-
dea motion blobs; and w .m,-m. e estimated specd and
congestion fesults.

Traffic monitor 20 furiber includes & power sspply 2
The power supply 24 is proferably « hatsery, or may alier-
natively be a power line, sach ana 12 o 120 volt power ke,

' The trallic monisor 20 is shown with sn optional solar povwes

supply 28 The powss supply 34 or 28 provides the power

necessary fof the desectons Z2A andor 220, the i

s, Such as & compuler sysiem

prefersbly includes 3 processor (such s & general parposs
processor, ASIC, DSE et ), & chick, 3 power ssgply, and 3

memory. The computer system 40 prcferably has 3 po

,\ e
sysiem #0 with the network 80, Preferably, the computer
systemn 40 includes Sl rpresctude of . i 12
abong which the traffic mositos 20 a
map datahase. The compulor system 40 receives.the traffic

s information trammiticd by the rspective tralfic monitoes
20 The sforotion it by i el monikes 28

inchudes. the location or identification of cach particular
traflic encai w:m..p—».mnlnl‘ dats repreesttive
tealic dats provided by i delexton 22 andior video camers

pulsic tbe waflic wlovmalion in some masscr,

may pn-\xv\lln traffic iformation
In ooe embodiment, both the recciver 26 of the traflic
musstor and the transmiticr Mol compater system s cach
capatile of rocs d Vransasilling data. This allows for

s two way communication betwesn the monitoe 30 and the
computcr sysien 40, Ths, the ¢
remoncly operase he traflic mo

“Current” Should Be Rejected
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system 40 can easily associate the traffic information
received from the mobile user station 52 with the map
database based on the user’s reported latitude and longitude
Thus, by utilizing a map database that contains latitude and
longitude information for various locations, the system can
easily overlay traffic information on top of the
map data by associating the geographic data (I
longitude ing to the traffic i ion with the
geographic data corresponding to the map.

FIGS. 11 1o 12 illustrate such a system.
schematically a section of a road ing various locations
201-218. Along the road are pos us sensors
200-20d whose geographic lacations have been determined
Traveling along the road are a variety of users 401-404
having respective user stations and GPS receivers. FIG. 12
illustrates one embodiment of a map and traffic information
database that may be developed fo provide traffic informa-
tion over the network 1o individual users. Each of the various
locations. (or road segments) 201-218 has an associated
longitude and latitude. In addition, the database may option-
ally contain the associated road, as well as optionally the
direction that traffic moves at that location (for example,
using a 360 degree compass, 0 degrees would represent
straight north while 90 degrees would represent straight
cast). The database also includes traffic information, such as
the average vehicle velacity caleulated for tha location
Thus, for example, referring to FIG. 11, the traffic monitor
20a may be used to provide the vehicle velocity for location
202. Uscr 401 may be used to provide the vehicle velocity
at location 210.

OFf course, while a database has been illustrated that
combines both map and traffic information, the system could
use two or more databases containing portions of the
formation, such as a scparate map database and a scparate
traffic information database. An example of a map database
useful with such  system is Eizk Map® from SONY®, The
map database could reside on either or both the computer
sysiem 40 or the mobile user station 52.

When a user requests traffic information from the com-
puter system 40, the computer systiem 40 transmits the
requested dala based on cither the geographie location of the
user, or for the geographic location requested by the user.
The computer system 40 either sends the raw traffic data
requested by the user, or sends a signal representative of the
map andior traffic database which may be used by the user
station 52 1o represent the map and traffic information on the
display 54

The advantage of using a map database that contains
longitude and latitude information associated with various
locations on a map is that the system allows casy and
automatic integration of traflic information, cither to a
database or for display. Thus, traffic information may be
collected from an individual user who provides the longitude
and latitude for that user based on information derived from
the user’s GPS receiver 62, The computer system then
matches the location of the user to the map database based
on the received longitude and laiitude information. The
computer system 40 can then overlay the traffic information
data received from the user onto the map database based
upon the provided longitude and latitude information. Thus,
the system allows Iraffic information 1o be updated for a map
database, even though the routes of the individual users are
not predetermined. In other words, it is not necessary to
know the particular route of an individual user in order to
colleet useful traffic information and to update a traffic
information database

The traffic information database may be configured (©
provide traffic information to aptimize the analysis of iraffic

1G. 11 shows
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information hoth by location and time. The spacing of the
locations for which traffic information is associated may be
cither every half-mile, mile, elc. The spacing depends on the
locations of ground based traffic monitors and the number of
cars traveling through a particular spacing, If, for example,
there are traffic monitors spaced every half-mile, then the
traffic information database may report traffic information
for each of those locations. However, for a section of road
that does not have traffic monitors, the spacing of the
ations associating traffic information depends on the
frequency of vehicles passing along the highway and which
are reporting traffic conditions. For example, where the
traffic density is high, there will be a large number of
vehicles from which to gather data, and accordingly the
spacing between locations may be small, such as 14 mile.
However, where the traffic density is low, there may be few
vehicles from which to gather data, and thus the spacing may
be large, such as 3 miles. The traffic information database
may be configured so that the spacing is optimized based on
the ability to collect data for different areas. Thus, for a
section of freeway in a congested area, the spacing of
locations for traffic information may be short, such as %
mile, while in outlying areas the spacing may be large, such
as every three miles.

Similarly, the amount of time over which data is collected
and averaged may be varied. Ideally, the traffic information
presented represenis iraffic conditions ai that moment i
time. However, it may be necessary to collect data for a
length of time in order to gather enough data to either report
any traffic information at all, or to insure that the traffic
i ion is truly ive of at that
location. Where teaffic density is high, the length of time
over which data is collected and vsed to determine traffic
conditions may be short, for example three minutes. In
contrast, where traffic levels are light, data may be collected
for a long period of time, such as fificen minutes. When used
to determine traffic information, the data may be averaged
over the period for which data has been collected:
Alternatively, the traffic information could be weighted, so
that older traffic information, though used, is given
weight when determining traffic information for a particular
location.

By varying the spacing between locations for which data
is associated in the database and the length of time over
which information is collected, the database may be con-
figured to optimize the collection and presentation of traffic
information. For areas with high traffic density, the data may
be gathered over a short period of time, and the spacing
between locations may be small. For areas with low traffic
density, the daia may be gathered over long periods of lime
and the spacing may be large. The database may be config-
ured s raflic conditions change, so that during periods of
congestion the information is gathered only over a short time
for a particular arca, while during periods of frecly flowing
traffic, the information is gathered over a longer time for the
same area,

The present invention provides several alternative meth-
ods for displaying iraffic information 10 a commuler using a
mobile user station 52, These various altematives allow the
user 1o customize the display 54 10 provide the desired
information, and o minimize the amount of operation
needed while driving, In onc display embodiment, the
display 54 centers the location of the user on the displayed
map, and is referred (o herein as the “Centered Display.” In

s the Centered Display, the mobile user station 52 determines

the longitude and latitude of the commuter based on infor-
mation obtained from the GPS receiver 62. The mobile user

“Current” Should Be Rejected
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e problems, and oiherwise provide input o traf
monitor 20 to facilitste collection of traffic data. Fe
amera 29 could be remotcly positiooed
%o view a traffic lane of inlerest.

Traffic information may be provided 1o wsers in any
suitshle manser, such as 1he examples that follow. A wer
station 82 is conected 1o the petwork S0, Prefesably, the
wser station 82 includes a graphic display unit &4 (sce FI
3). For example, the user station 82 may be 3 ‘standad
personal computer with a display moaitor $4. The network
Sis preferably ibe laternei. e, the netwark 30 could
ko be & Jocal area network of sny other type of closed or
open Betwork, of e
wser station 52 sends a signal over the network 38 1o the
computer system 40 requesting traflle informa
respanse 10 receiving a request from the user station 52, the
computer sysicm $ ransmits traffic information represen-
wtive of the traffic information collected by the various
trallic monitors 20 10 1he requesting user siation 52. The
computer system $0 may transmit sverage speeds detected
0 31 cach of their respective
may be presensed to the
wser a5 3 web page. The compuler system may seod traffic
oemation cosresponding y o of the tralllc mosi-
tors. The user may seket which postioes of the road 12 are
of imieresi, and the compuicr sysicm 40 may tragsmit iraff
inforemation correspondiag 1 thal portion of the euad 12.

shows an exemplary display 54 displaying the
nformation provided by the compulce system 40. The
compuier sysicm 40 provides mary which is
representalive of the rad 12, such as data from a map
databasc, which i displayed a5 a road 112 oa the display $4.
des traffic information
I the respestive tralfic
vhich is displayed in portioes 114a-114d
and/or the wraflic mformation derived from individual mobile
mser statices having a ghobal positioning system localor as
described in detail below. In the exemglary display shown in
FIG. 3, the portioes 14a-1144 display different colors or
patterns represestative of average vehick speeds (for
example, in miles per hour) along different portions of the
roadl 112, ©F course, e display may display other 1ypes of
information, such as traflic Bow (vehicks por scooed) or
wehicle Frequency. The display 54 may include information
in either graphical of text format 10 indicate the podtion
the rosd displayed, ssch as kocation of mileposs markers or
place sames 116,

While the display 54 shows one format fo
infoemation, other formats for prescating the mformation
may likewise be used, as desired. It is not necessary 1o
provide » graphical representation of ihe mad 12, Instea
information could be provided in a fextual manner, sech as,
xample, mile post locations for each of the iralfic
tors 20 snd presenting textual traff foemation for
wach location.

Thus, the sysiem may operste as fallows. The trafic

monitors M detect of olberwise sense tallic o provide
wraffic imformation. The traffic monitors 20 may detoct
olberwise calculale vebicle specd, average vehicle speed,
wraffic flow, vehicle froquency, of other data represcatative
the traflic. The traflic monitors 20 may sample cither
continuously, or may sample a1 inlervals 1o conserve power,
The teansmitice 26 transmits e signals provided by the
traflic monitoes 20 10 the recciver 30 eilber continuously of
at inlervals. Such signals may be cither transmitted direct!
10 the peceiver 30, of may be trasmsmiticd tsough other e
monitors 20. The receiver M receives the signals reccived

10
by the various traffic monitors 20 and passes these signals to
the computer system 40, The comgater system 40 receives
the data from the traffic monisors 20, The computer system
may caleulate of process the traffic information for 1be users,

s s necessary. It is not pecessary for the traffic monitors 20 o
calculate traffic data, if desired, In respomse 1o a request from
a mscr station 52, the compulcr sysicm S provides the traffic
informal over the ner S0 10 the user sastion $
The system 10 has many sdvastsges. It allows 3 uses w0
o rective conlemporancous iralfic information from a phurality
of kocations. 1 allows ibe user 1o oblain immediaie infor-
mation rather than waiting for the broadcast of information
at specificd times, Furiber, (he amount of fnformation pro
vided by the system is far superior 1o that provided by am
other traffic reporting syt
and conlemporancous tral
vehicular spe.
pharality of ocations sloog & rosd. Where traffic m
are provided along several differcal roads, a commater may
.y hen sebect amsong lhe various allemative routes, depending

o the traflic conditions for cach road. The -r\lcnl alsor docs.
on the manual
s information more sccurately and more quickly. It

1 subjective i of vraffic
providing measured data representative of traflic condi-
tions,

I cine embodimen, the compater system 80 also receives
the signals gencrated by thbe video cameras 29 a1 the respec-
tive traffic moaitors 20, F1G. 3 shows an exemplary display
which a video image 129 s provided. In this

(mh-dmn.m the wsor may seloct from which traffic moni-
toging unit 20 the video image 129 is w be received from.
For example, a user could initially sclect i view the image
gencrated by the video camers 1 3 first location, and then
35 laler view the image tramsmitied by another video camera
29, preferably a1 amotber trallic monilor 20, a1 a dillrent
location.
The system 10 preferably further is lndn the ability
send messages about road conditions. FIG. 3
“ mm.-l-r, messagc 130 in st format, The compu
s capable of storing dats messages and tra
data messages with 1he trallic imformation
sages would indicate stems of particul
e

ar mileposi, or ihat
severe and that alicmati
systcm 10 coukd provigRitiple messages through which
5o the user could scm o receive diffcrent mess

55 apolber cmbodiment, the sysiem 10 may alsa
dditional graphical information relating 1o traffic
e \'uan'k. the computes system 40 could
Jent or construction site
alog the road 12. 'Iu. information would bo <||>|-|.md on
1 display 54 35 a0 icon of other symbol
indl
. Aliernatively,
the computer systcm could also display 30 icon represcala-
tive of a restauranl, gas statiom, hospital, rest arca, o
rosdside atiraction. In such a system, the computer system
would contal
information. The information could be displayed

“Current” Should Be Rejected
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REPRESENTATIVE OF SAID SIGNALS

Google’s Construction “Multiple” Should Be Rejected

Specification makes clear that “traffic
information” may include the speed of an
individual vehicle:

“For example, the detector 22 could
measure the average speed of the vehicles
(cars or trucks) 14 at locations along the
road 12, or it could measure the individual
speed (velocity) of each vehicle 14.” [6:31-
35]

Traffic's Markman Presentation - 9/8/10 26



TRAFFIC INFORMATION/TRAFFIC INFORMATION
REPRESENTATIVE OF SAID SIGNALS

Google’s Construction “Speed, Frequency or Flow”

= Unduly restricted to three data types

= Rather “traffic information” can include variety
of traffic conditions:

* Individual vehicle speed/velocity

“ Average vehicle speed/velocity

Traffic density

Traffic flow

Vehicle frequency

“other data representative of the traffic”
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TRAFFIC INFORMATION

Detected By One or More
Google’s Construction Traffic Monitors

= “Traffic Information” should be construed
consistently across all claims.

= True, in claim 1 of the ‘862 patent, traffic
information is representative of signals from
traffic monitors.

= But not true for claim 21 of the ‘862 patent.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of , each said comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said sighals transmitted by said
;and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said 8

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

Does Not Recite “Traffic Monitors”

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

C. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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CLAIM 25 - ‘862 PATENT

As Detected By One or More
Traffic Monitors

25. The system of claim 21
wherein said computer
system updates said traffic
information database based
on data received from said
mobile user stations.
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Traffic’s Claim Construction
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TRAFFIC INFORMATION

Google’s Construction Not indefinite

= The claims provide guidance as to meaning of
“traffic information”

E.g.., claim 1 of ‘862 patent: “traffic information
representative of sighals transmitted by said traffic
monitors”

= The specification provides guidance as to
meaning of “traffic information”

See above passages (velocity, frequency, flow, etc.)

= Google was able to construe the claim
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

TRAFFIC INFORMATION

Not indefinite - screening

= Google says the patent teaches that certain data
“should” be screened out as not “useful”, citing
20:1-42

= That section actually says it “may” be desireable
to screen out: “When using data from individual
mobile user stations 52 to determine traffic
information, it may be desireable to screen the
data to determine whether it will be included in
the traffic information database.” [20:1-4]

= Stop sign example: if desired, the computer can
determine based on geographic location whether
mobile user station is at a stop signh and screen
that data out. [20:4-16]
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TRAFFIC INFORMATION

Not indefinite - “single fixed value”

= Google says the
patent “teaches away”
from representations
of inform_ation that _ not optimal
merely display “traffic
flow relative to a
single, fixed value”

In another embodiment

Not so. This is just
another embodiment.
Improper attempt to
limit claim to this
alternative
embodiment.
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Traffic’s Claim Construction
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TRAFFIC MONITOR

U.S. Patent Oct. 15,2002 Sheet 1 of 14 US 6,466,862 B1
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of , each said comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said sighals transmitted by said
;and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said ;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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mainlains a map database and a traffic information database.
The traffic information database contains information rep-
resentative of traffic data at a plurality of locations. At least
one of the mobile user stations provides a request 1o the
computer sysiem for information logether with the respec-
tive geographic location of the mobile user station. In
response to the request, the computer system provides (o the
maobile user station information representative of selected
poriions of the map daiabase and selecied portions of the
traffic information database based on the respective geo-
graphic location of the requesting mobile user station. The
mobile user siation then displays graphically on ihe display
information representative of selected portions of the map
database and sclected portions of the traffic information
database.

‘The traffic information database may be derived from
information obtained from stationary traffic monitors,
mobile user stations, or a combination thereof. The mobile
user station allows traffic information to be displayed in a
variety of manners, The display can also show graphically
the location of the car on the display. The user may select
among different modes for displaying traffic information on
the display.

“The various aspects of the present invention have one or
more of the following advantages. The present invention
allows a commuter (o oblain traflic information at any time,
without waiting for a report to be broadcast. The present
invention also allows detailed information relating to traffic
conditions based on measurements of the traffic, such as the

average vehicular speed or traffic density, to be supplied for

a plurality of locations along a road. The invention also
allows the convenient display of information in a readily
understood form 1o the user, such as 4 graphical display.
The foregoing and other features and advantages of the
invention will be more readily understood upon consider-
ation of the following detailed description of the invention,
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 shows a schematic of an exemplary embodiment of
a system for providing traffic information.

FIG. 2 shows a front elevational view of an exemplar
traffic monitor.

FIG. 3 shows an exemplary display for a user station,

FIG. 4 shows a schematic view of an exemplary embodi-
ment of a mobile user unit of the present invention.

FIG. 5 s a partial electrical schematic for a traffic monitor
of FIG. 2.

FIG. 6 is an ahernative exemplary display.

FIG. 7 shows a schematic view of another is exemplary
embodiment of a series of traffic monitors along & road.

FIG. 8 shows another exemplary display for a user station.

FIG. 9 is a flow chart for a method of processing videa
data to yicld traffic information.

FIG. 10 is a flow chant for an alternative method of
processing video data o yield traffic information.

FIG. 11 is a schematic representation of a road system
having traffic sensors and vehicles at different locations
along the road

FIG. 12 is a combined map and traffic information data-
base representative of the road system depicted in FIG, 11.

FIG. 13 is an excmplary cmbodiment of a centered
display.

£
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FIG. 14 is an exemplary embodiment of an offsel display.
FIG. 15 is an exemplary embodiment of a look ahead
display.
FIG. 16 is a schematic diagram of a mobile user station
utive mechanisms for inputting commands to

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the figures, wherein like numerals refer
to like elements, FIG. 1 shows a schem: diagram of the
system 10 for providing traffic information to a plurality of
user stations 52 connecied 1o a network 50, A plurality of
iraffic monitors 20 are arranged at spaced apart locations
along a road 12. The traffic monitors 20 measure traffic
information by detecting ihe speed (velocity) or frequency
of vehicles traveling along the road (freeway or highway)
12. For example, in one embodiment, the traffic monitors 20
may deteet. the speed of individual vehicles 14 traveling
along the road 12. Aliernatively, the traffic monitors 20 may
measure the frequency with which the individual vehicles 14
pass specified points along the road 12
FIG. 2 shows a front elevational view of an exemplaj
embodiment of a traffic monitor 20. The traffic monitor 20
has a deteetor 22 for measuring or otherwise sensing traflic.
FIG. 2 shows two different embodiments 22A and 228 of a
detector 22. The detector 22 may be any type of measuring
device which is capable of measuring or otherwise sensin,
traflic and generating a signal representative of or capable o
being used to determine the traffic conditions. For cxample,
the detector 22 could measure the average speed of the
wvehicles (cars or trucks) 14 at locations along the road 12, or
it could measure the individual speed (velocities) of cach
wvehicle 14. The detector 22 may detect vehicle frequency,
that is, the frequency at which vehicles pass a certain point,
or may measure traffic flow, consisting of the number of
wvehicles passing a certain point for a unit of time
vehicles per second). The detector 22 may use any s
technique to measure traffic conditions (data). For example,
in one embodiment, the detecior 22A could employ radi
waves, light waves (optical or infrared), microwaves, sound
waves, analog signals, digital signals, doppler shifts, or any
other type of system to measure traffic conditions (data). In

s one embodiment, the detector 22A uses a transmitted beam

10 measure the velocity of the vehicles 14 passing along the
uch as with a commercial radar gun or speed
detector commanly used by police. Aliematively, the defec-
tor 22A may detect when cars having magnetic tags or
markers pass. The deteetor 22A may cither detect signals
reflected from the vehicle or signals transmitied by the
wvehicles.

The wallic monitor 20 is shown with an allernative
embodiment 22B cansisting of ane or more pressure se
tive detectors which extends across the road 12. Preferably
two spaced apart detectors are positioned ai a predetermined
spacing 1o make the velocity determination readily avail-
able. The pressure sensitive detector 22B detects when a
vehicle passes over the detector 22B. Such a pressure
sensitive detector may be used alone or in combination with
detector 22A to measure the frequency or speed (velocity) of
the traffic passing along the road 12, Tikewise, the detector
22A may be used alone or in combination with the detector
228 to measure the frequency or speed (velocity) of the

5 traflic passing along the road 12. Alternatively, detector 22B

could be a wire loop buried in the road to measurc changing
magnetic fields as vehicles pass aver the loop.

40
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maintains a map database and a traffic information database.
The traffic information database contains information rep-
resentative of traffic data at a plurality of locations. At least
one of the mobile user stations provides a request 1o the
computer sysiem for information iogether with the respec-
tive geographic location of the mobile user station. In
response 1o the request, the computer system provides o the
mobile user station information representative of selected
portions of the map databasc and sclected portions of the
traffic information database based on the respective geo-
graphic location of the requesting mobile user station. The
mobile uscr station then displays graphically on the display
information representative of selected portions of the map
database and selected portions of the traffic information
database.

The traffic information database may be derived from
information obtained from stationary traffic monitars,
mobile user stations, or a combination thereof. The mobile
user station allows traffic information to be displayed in a

variety of manners. The display can also show graphically 2

the location of the car on the display. The user may sclect
among different modes for displaying traffic information on
the display

The various aspects of the present invention have one or
more of the following advantages. The present invention
allows a commuier fo oblain iraffic information at any time,
‘without waiting for a report 1o be broadcast. The present
invention also allows detailed information relating 1o traffic
conditions based on measurements of the traffic, such as the
average vehicular speed or traffic density, to be supplied for
a plurality of locations along a road. The invention also
allows the convenient display of information in a readily
understood form 1o the user, such as a graphical display.

The foregoing and other features and advantages of the
invention will be more readily understood upon consider-
ation of the following detailed description of the invention,
taken in conjunction with ihe accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1shows a schematic of an exemplary embodiment of
a system for providing traffic information,

FIG. 2 shows a front elevational view of an exemplary
traffic manitor.

FIG. 3 shows an cxemplary display for a user station.

FIG. 4 shows 4 schematic view of an exemplary embodi-
ment of a mobile user unit of the present invention.

monitor

‘1G. 5 is a partial clectrical schematic for a traf
of FI

FIG.

FIG. 7 shows a schematic view of another is exemplary
embodiment of a series of traffic monitors along a road.

FIG. 8 shows another exemplary display for a user station.

FIG. 9 is a flow chart for a method of processing video
data to yield traffic information

FIG. 10 is a flow chart for an alternative method of
processing video data to yield traffic information.

FIG. 11 is a schematic representation of a road system
having traffic sensors and wehicles at different locations
along the road.

FIG. 12 is a combined map and traffic inform.
base representative of the road system depicted i

FIG. 13 is an exemplary embodiment of a centered
display.

6 is an alicrnative

cmplary display.
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s traffic passing along the road 12. Aliernatively, deteetor 228

6
FIG. 14 is an exemplary embodiment of an offset display.
FIG. 15 is an exemplary embodiment of a look ahead
display.
FIG. 16 is a schematic diagram of a mobile user station
having alternative mechanisms for inputting commands to
the user station.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now 1o the figures, wherein like numerals refer
1o like elements, FIG. 1 shows a schematic diagram of the
system 10 for providing traffic information to a plurality of
user stations 52 connected to a network 50. A plurality of
traffic monitors 20 are arranged at spaced apart locations
along a road 12, The traffic monitors 20 measure traffic
information by detecting the speed (velocity) or frequency
of vehicles traveling alang the road (freeway or highway)
12. For example, in one embodiment, the traffic monitors 20
may deteel. the speed of individual vehicles 14 traveling
along the road 12. Alicrnatively, the &
measure the frequency with which the individual vehicles 14
pass specified points along the road 12

FIG. 2 shows a frant elevational view of an exemplary
embodiment of a traffic monitor 20. The traffic monitor 20
has a detector 22 for measuring or otherwise sensing traffic
FIG. 2 shows two different embodiments 22A and 22B of a
detector 22. The detector 22 may be any type of measuring
levice which is capable of measuring or olherwise sensing
traffic and generating a signal representative of or capable of
heing used ta determine the traffic conditions. For example,
the detector 22 could measure the average speed of the
vehicles (cars or trucks) 14 at locations along the road 12, or
it could measure the individual speed (velocities) of each
vehicle 14, The detector 22 may detect vehicle frequenc:
that is, the frequency at which vehicles pass a certain
or may measure traffic flow, consisting of the number of
vehicles passing a cerfain point for a unit of time (c.g.,
vehicles per sceond). The detector 22 may use any suitable

chnique to measure traffic conditions (data). For example,
in onc embodiment, the detector 22A could employ radio
waves, light waves (optical or infrared), microwaves, sound

oad 12, such as with a commercial radar gun or speed
detector used by police. A ively, the detec-
tor 22A may detect when cars having magnetic tags or
markers pass. The detector 22A may cither detect signals
reflecied from the vehicle or signals transmitted by the
vehicles.

The iraffic monitor 20 is shown with an
embodiment 22B consisting of one or more pressure sensi-
tive detectors which extends across the road 12, Preferably
twao spaced apari detectors are positioned al a predetermined
spacing 1o make the velocity determination readily ava
able. The pressure sensitive detector 22B detects when a
vehicle passes over the deiector 22B. Such a pressure
sens| detector may be used alone or in combination with
detector 22A to measure the frequency or speed (veloeity) of
the traffic passing along the road 12. Likewise, the detector
22A may be used alone or in combinati
22B 1o measure the frequency or speed (velocity) of the

&

<€

could be a wire loap buried in the road to measure changing
magnetic fields as vehicles pass over the loop.

41
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The detector 22 may measure traffic conditions in a single
lane of a freeway or road, or may measure average traffic
information across several lanes. The detector 22 could also
be embedded in cach lane of a road or freeway, such as with
a pressure sensitive deteetor 22B. Alternatively, individual s
detectors could be embedded in a roadway which woul
sense signals or conditions generated by passing vehicles. umber of independent motion components; and (6)
For example, each vehicle could include a magnet or could ted speed and congestion results
include a »igr\a]ing device which would be L!:Ie:lcd by the The second algol sed on motion hlob tracking
detector, which could be an electromagnctic sensor or 4 10 gnd its bock disgram is S| i F1G. 10. First, the
signal receiver. algorithm performs camera cal
Referring to FIG. 5, the traffic monitors 20 may also video of the road and the physical measurements
include a processor and a memory for collecting, processing,  markings on the road. The algorithm (1) takes a number of
and storing traffic information provided by the detector 22. frames from the input videc; (2) estimates camera motion;
The traffic monitor 20 preferably further includes a trans- ¥ (3) detects independent motion blobs after compensating the
mitter 26 for transmitting the traffic information collected by ~_camera motion; (4) tracks motion blobs; (5) estimates traffic

may be caused by wind 4) estimates
independent vehicle motion atter compensating the camera
motion; (5) estimates traffic speed based on the averaged
vehicle motion and the camera parameters obtained from the
tion step; estimates road congestion by count-

the deiector 22. The transmitier 26 may be any type of ed based on the averaged blob motion and the camera
device capable of transmitting or otherwisc providing data in obtained from the camera calibration step; esti-
cither digital or analog form, cither through the air or n by counting the number of indepen-

through a conductor, For example, the transmitier could be
a digital or analog cellular transmilter, a radio lransmitter,
i il 0 a wire,
such as a coaxial cable or a telephone line. The transmitter
26 is shown as transmilting the signals through the air to a
receiver 30. Alternatively, the transmitter 26 could transmit =
the data to an intermediate receiver before being transmitted
to the receiver 30. For example, several traffic monitors 20 necessary for the de
could trapsmit iraffic information in a daisy chain manner 26, and any other eleet
from one end of a road 12 to the last traffic monitor 20 at the and/or video camera.
other end of the road before being transmitted to receiver 30~
To facilitate this type of transmission most traffic monitors
20 would require a receiver. Aliernatively, one or more
traffic monitors 20 could transmit data to other traffic moni-
tors 20, which in turn transmit the data 1o the receiver 30.
In order to conserve power, the transmitter 26 and the

22A and/or 228, the transmitter
s, such as a compuler system

ver, an antenna, or a data pd

detectors 22 preferably transmit and sense information peri-  capable of receiving analog or digital information, such as
odically rather than continuously. Further, the traffic infor- that transmitted pursuant to a data protocol.
mation generated by the detector 22 is preferably averaged, The receiver 30 receives the information from the traffic

or ulhcrwjm: statistically modified, over a period of tme sa . monitors 20 and/or video cameras 29 and passes that infor-
as to limit the amount of data that needs to be transmitted ™ mation to 2 computer system 40, The computer system 40
and increase its aceuracy. preferably includes a processor (such as a general purpose

In one embodiment, the traffic monitoring unit 20 may processor, ASIC, DSP, efe.), a clock, a power supply, and a
further include a video camera 29. The video camera 29 is  memory. The computer system 40 preferably has a port 42,
also connected (o the transmitter 26, so that the transmiller 4< or any type of interconnection, Lo interconnect the computer
26 may transmit signals corresponding o the image sensed system 40 with the network 50. Preferably, the computer
by the video camera 29. Alternatively, the traffic monitors 20 system 40 includes information representative of the road 12
may be replaced by video cameras 29. Multiple images may along which the traffic monitors 20 are located, such as a
be obtained by a video camera and the speed of the vehicles map database. The computer system 40 reccives the traflic

14 determined based on image analysis of multiple frames 5, by the respective traflic monitors
from the video camera(s). 20. The information transmitted by the traffic monitors 20
One preferred type of monitor 20 utilizes signals from a includes the location or identification of each particular

digital video camera o provide the traffic inform: traffic monitor 20 together with the data representative of the

Traflic-related information may be obtained by analyz traffic data provided by the detector 22 and/or video camera
ihe video sequences from the monitoring video cameras 29. 55 29 al each raffic monitor 20. The computer system 40 may
The information may include how fast the traffic moves and manipulate the traffic information in some manner, as
how congested the road is. The speed of the iraffic may be necessary, so as 1o provide average speeds or other statistical
derived by measuring the speed of vehicles in the video. The data. In the event of video, the computer system 40 may

degree of congestion may be estimated by counting the  process the images to determine the speed of vehicles. Also,
number of vehicles in the video. This invention provides twa g the video may be provided. Alternatively, the user stations
algorithms for estimating traffic speed and road congestion may process the traffic information.
based on video input, In one embodiment, both the receiver 26 of the traffic
The first algorithm is based on optical flow and iis low monitors and the transmitier 30 of computer sysiem are each
diagram is shown in FIG. 9. First, the algorithm performs capable of receiving and transmitting data. This allows for
camera calibration based on the input video of the road and 65 two way communication between the monitor 20 and the
the physical measurements of certain markings on the road. computer system 440, Thus, the computer system 40 could
Then the algorithm (1) takes a number of frames from the remotely operate the traffic monitor 20 1o change seflings,
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sysiem 40 can casily associaie the traffic information
received from the mobile user station 52 with the map
database based on the user’s reported latitude and longitude.,
Thus, by utilizing a map database that contains latitude and
longitude information for various locations, the system can
easily overlay traffic information on fop of the displayed
map data by associating the geographic data (latitude and
longitude) corresponding to the traffic infc with the
geographic data corresponding to the map.

FIGS. 11 to 12 illustrate such a system. FIG. 11 shows
schematically 4 section of a road having various locations
201-218. Along the road are positioned various sensors
20a-20d whose geographic locations have been determined.
Traveling along the road are a variety of users 401-404
having respeetive user stations and GPS receivers, FIG. 12
illustrates one embodiment of a map and traffic information
database thal may be developed Lo provide traffic informa-
tion over the network to individual users. Each of the various
locations (or road segments) 201-218 has an associated
longitude and latitude. In addition, the database may option-
ally contain the associated road, as well as optionally the
direction that traffic moves at that location (for example,
using a 360 degree compass, 0 degrees would represent
straight north while 90 degrees would represent straight
cast). The database also includes traffic information, such as
the average vehicle welocity calculated for that location.
Thus, for example, referring to FIG. 11, the traffic monitor
20 may be used 1o provide the vehicle velocily for loeation
202. User 401 may be used to provide the vehicle velocity
at location 210.

Of course, while a database has been illustrated that
combines both map and traffic information, the system could
use two or more databases containing portions of the
information, such as a separaie map database and a separaie
traffic information database. An example of a map database
useful with such a system is Etak Map® from SONY®. The
map database could reside on either or both the computer
system 40 or the mobile user station 52.

When a user requests traffic information from the com-
puter system 40, the computer system 40 transmits the
requested data based on either the geographic location of the
user, or for the geographic location requesied by the user.
The computer system 40 either sends the raw traffic data
requested by the user, or sends a signal representative of the
map and/or traffic database which may be used by the user
station 52 to represent the map and traffic information on the
display 54.

The advantage of using a map database that contains
longitude and latitude information associated various
locations on a map is that the system allows easy and
automatic integration of traffic information, cither 10 a
database or for display. Thus, traffic information may be
collected from an individual user who provides the longitude
and latitude for that user based on information derived from
the user’s GPS recciver 62. The compuler system then
matches the location of the user to the map database based
on the reccived longitude and latitude information. The
m 40 can then overlay the traffic information
ser onlo the map database hased
upon the provided longitude and latitude information, Thus,
the system allows traffic information to be updated for a map
database, even though the routes of the individual users are
not predetermined. In other words, it is not necessary to
know the particular route of an individual user in order to
collect useful traffic information and to update a traffic
information database.

The traffic information database may be configured to
provide traffic information to optimize the analysis of traffic
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information both by lacation and time. The spacing of the
locations for which traffic information is associated may be
cither every half-mile, mi The spacing depends on the
locations of ground based traffic monitors and the number of
cars traveling through a particular spacing. If, for example,
there are traffic monitors spaced every half-mile, then the
traffic information database may report traffic information
for each of those locations, However, for a section of road
that does not have traffic monitors, the spacing of the
locations associating traffic information depends on the
frequency of vehicles passing along the highway and which
are reporting traffic conditions. For example, where the
traffic density is high, there will be a large number of
vehicles from which 1o gather data, and accordingly the
spacing between locations may be small, such as % mile.
However, where the traffic density is low, there may be few
‘vehicles from which to gather data, and thus the spacing may
be large, such as 3 miles. The traflic information database
may be configured so that the spacing is optimized based on
the ability to collect data for different areas. Thus, for a
section of freeway in a congested area, the spacing of
locations for traffic information may be short, such as Y
mile, while in outlying areas the spacing may be large, such
as every three miles.

Similarly, the amount of time over which data is collected
and averaged may be varied. Ideally, the traflic information
presented represents traffic conditions at that moment in
time. However, it may be necessary to collect data for a
length of time in order to gather enough data to either report
any traffic information at all, or to insure that the traffic
information is truly representative of conditions at that
location. Where traffic density is high, the length of time
aver which data is collected and used 1o determine traffic
condifions may be short, for example three minutes. In
contrast, where traffic levels are light, data may be collected
for a long period of time, such as fifteen minutes. When used
to determine traffic information, the data may be averaged
over the period for which a has been collected
Alternatively, the traffic information could be weighted, so
that older traffic information, though wsed, is given less
weight when deiermining iraffic information for a particular
location.

By varying ihe spacing beiween locations for which data
s associated in the database and the length of time over
‘which information is collected, the database may be con-
figured 10 optimize the collection and presentation of iraffic
information. For arcas with high traffic density, the data may
be gathered over a short period of time, and the spacing
between locations may be small. For areas with low traffic
density, the data may be gathered over long periods of time
and the spacing may be large. The database may be config-
ured as traffic conditions change, so that during periods of
«congestion the information is gathered only over a short time
for  particular area, while during periods of freely flowing
traffic, the information is gathered over a longer time for the
samc arca.

The present invention provides several allernative meth-
ods for displaying traffic information o a using
mabile user station 52. These various alternatives allow the
user (o customize the display 54 1o provide the desired
information, and to minimize the amount of operation
needed while driving. In one display embodiment, the
display 54 centers the location of the user on the displayed
map, and is referred 1o herein as the “Centered Display.” In

s the Centered Display, the mobile user station 52 determines

the longitude and latitude of the commuter based on infor-
mation oblained from the GPS receiver 62. The mobile user
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= Improperly imports limitation into claims.
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CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signhals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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= Improperly excludes disclosed embodiments.
= Specification does not require this limitation.

= Instead, specification says TM can be “any type
of measuring device”.
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maintains a map database and a traffic information database.
The traffic information database contains information rep-
resentative of traffic data at a plurality of locations. At least
one of the mobile user stations i

mobile user station information representative of selected
portioas of the map database and selected portions of the
traffic information database bascd on the respective geo-
graphic location of the requesting mobile user station. The
mobile user station then displays graphically on the display

database and selected portions of the traffic information
database.

The traffic information database may be derived from
information obtained from stationary traffic monitors,
mobile user stations, or a combination thereof. The mobile
user station allows traffic information to be displayed in a
variety of manners. The display can also show graphically
the location of the car on the display. The user may select
among different modes for displaying traic information on
the display.

The various aspects of the present invention have one or
more of the following advaniages. The present invention
allows a commuter to obtain traffic information at any time
without wailing for a report 1o be broadeast. The present
invention also allows detailed information relating to traffic
conditions based on measurements of the traffic, such as the
average vehicular speed or traffic density, 1o be supplied for
a plurality of locations along a road. The invention also
allaws the convenient display of information in a readily
understood form to the user, such as a graphical display.

The foregoing and other features and advantages of the

0

invention will be more readily understoad upon consider-

ation of the fallowing detailed description of the inve
taken in conjunction with the aceompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 shows a schematic of an exemplary embodiment of
a system for providing traffic information.

FIG. 2 shows a front clevational view of an exemplary
traffic monitor.

FIG. 3 shows an exemplary display for a user station.

FIG. 4 shows a schematic view of an exemplary embodi-
ment of a mobile user unit of the present invention.

FIG. § is a partial elecirical schematic for a traffic monitor
of FIG. 2.

FIG. 6 is an aliernative exemplary display.

FIG. 7 shows a schematic view of another is exemplary
embodiment of a series of traffic monitors along a road,

FIG. 8 shows another exemplary display for a user siation

FIG. 9 is a flow chart for a method of processing video
data to yield traffic information.

FIG. 10 is a flow chart for an aliernative method of
ng video data 1o yield traffic information.

FIG. 11 is a schematic representation of a rad system
having traffic sensors and vehicles at different locations
along the road.

FIG. 12 is a combined map and traffic information data-
base representative of the road system depicted in FIG. 11.

FIG. 13 is an exemplary embodiment of a centered
display.

&
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s traffic passing along the road 12. Alternatively, detector 22B

6
FIG. 14 is an exemplary embodiment of an offset display.
FIG. 15 is an exemplary embodiment of a look ahead
display.
FIG. 16 is a schematic diagram of a mebile user station
havin, for inputting o
the user station.

“Stationary” Should Be Rejected

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS
Referring now to the figurcs, wherein like numerals refer
to like ¢lements, FIG. 1 shows a schematic diagram of the
system 14 for providing traffic information ta a plurality of
user stations 52 connceted 1o a network 50. A plurality of
traffic monitors 20 are arranged at spaced apart locations
along a road 12. The traffic monitors 20 measure traffic
information by detecting the speed (velacity) or frequency
of vehicles traveling along the road (freeway or highway)
12. For example, in one embodiment, the traffic monitors 20
may detect. the speed of individual vehicles 14 traveling
along the road 12. Alternatively, the traffic monitors 20 may
measure the frequency with which the individual vehicles 14
pass specified points along the road 12.
FIG. 2 shows a front elevational view of an exemplary
embodiment of a traffic monitor 20. The traffic monitor 20
has a detector 22 for measuring or otherwise sensing traffic.
FIG. 2 shows two different embodiments 22A and 22B of a
delector 22. The detector 22 may be any type of measuri
device which is capable of measuring or otherwise sensing
traffic and generating a signal representative of or capable of
being used to determine the traffic conditions. For example,
the detector 22 could measure the average speed of the
vehieles (cars or trucks) 14 at locations along the road 12, or
it could measure the individual speed (velocities) of each
vehicle 14. The detector 22 may detect vehicle frequency,
that is, the frequency at which veh pass a certain point,
flow, consisting of the number of
n point for a unit of time (e.g

1 signals, doppler shifts, or any
other type of system to measure traffic conditions (data). Tn
one embodiment, the detector 22A uses a transmitted beam
1o measure the velocity of the vehicles 14 passing along the
road 12, such as with a commel
detector Iy used by police, Al
tor 22A may deiect when cars having magnelic tags or
markers pass. The detector 22A may cither detect signals
reflecied from the vehicle or signals transmitied by the
vehicles.

The trafic monitor 20 is shown with an alternative
embodiment 22B consisting of one or more pressure sensi-
tive detectors which extends across the road 12, Preferably
two spaced apart detectors are positioned at a predetermined
spacing to make the velocity determination readily avail-
able. The pressure sensitive detector 228 detects when a
vehicle passes over the detector 22B. Such a pressure
sensitive detector may be used alone or in combination with
detector 22A to measure the frequency or speed (velocity) of
the traffic passing along the road 12. Likewise, the detector
22A may be used alone or in combination with the detector
22B 1o measure the frequency or speed (velocity) of the

Police radar guns are not “stationary” devices.
* Google’s construction improperly excludes this embodiment.

could be a wire loop buricd in the road (o measure changing
magnetic fields as vehicles pass over the loop.
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‘The detector 22 may measure traffic conditions in a single  input video; (2) computes optical flow; (3) estimates camera 1] H ” m
L Tty 5 P o i s S TG e AL o Sl By T, #0 ) Sit tationary hould Be Rejected
information across several lanes. The detector 22 could also independent vehicle mation after compensating the camera
be embedded in cach lane of a road or freeway, such as with  motion; (5) estimates traffic speed based on the averaged
a pressure sensitive detector 22B. Aliernatively, individual 5 vehicle motion and the camera parameters oblained from the
deteet could be embedded in a roadway which would camera calibration step; estimates road congestion by count-
se nals or conditions generated by passing vehi ing the number of independent motion components; and (6)
For example, each vehicle could inchide a magnet or could  outputs the estimated speed and congestion resulis,
include a signaling device which would be detected by the The second algorithm is based on motion blob tracking.
detector, which could be an electromagnelic sensor of a 10 and its bock diagram is shown in FIG. 10. First, the
signal receiver. algorithm performs camera calibration hased on the input
Referring to FIG. §, the traffic moniters 20 may also video of the road and the physical measurements of certain
include a processor and a memory for collecting, processing,  markings on the road. The algorithm (1) takes a number of
and storing traffic information provided by the detector 22, frames from the input video; (2) estimates camera motion;
‘The traflic monitor 20 preferably further includes a trans- 1% (3) deteets independent motion blobs after compensating the
mitter 26 for transmitting the traffic information collected by nera motion; (4) iracks motion blobs; (5) estimates traflic
the detector 22. The transmitter 26 may be any type of . . AL e
device capable of transmitting or otherwise providing data in 2 A = =P,
cither digital or analog form, either through the air or s road congestion by counting the number of indepen-
through a conductor. For example, the transmitter could be and (6) outputs the estimated speed and
a digital or analog cellular transmitter, a radio transmitter, a
i ora i 1o a wire, 0 furiher includes a power supply 24
such as a coaxial cable or a telephong line. The transmitter The power supply i a battery, or may alter-
26 is shown as transmitiing the signals through the airto a __ natively be a power line, such as
receiver 30. Alternatively, the transmitter 26 could transmit = The traffic monitor 20 is shown with an optional
the data to an intermediate receiver before being transmitted  supply 28. The pawer supply 24 or 28 provides the power

8

(o the receiver 30. For example, several traffic monitors 20 necessary for the detectors 22A and/or 22B, the transmitter
could transmit traffic information in a daisy chain manner 26, and any other electronics, such as a computer system
from onc end of & road 12 1o the last traffic monitor 20 at the and/or video camera,
other end of the road before being transmitied to receiver 30, The receiver 30 receives the signals from the traffic
lo facilitate this type of transmission most traffic monitors monitors 20 and/or video cameras 29. The receiver 30 may
20 would require a receiver. Alternatively, one or more  he any device capable of receiving information (data) such
traffic monitors 20 could transmit data to other traflic moni- g in cither an analog or a digital form. For example, the
tors 20, which in turn transmit the data to the receiver 30. 15 Teceiver 30 may be a digial or analog cellular receiver, a
In order to conserve power, the transmilter 26 and the — standard phone, a radio receiver, an antenna, or a data port
detectors 22 preferably transmit and sense information peri- capable of receiving analog or digital information, such as

odically rather than continuously. Further, the teaffic infor- that transmitied pursuant to a data protocol.
mation generaied by the detector 22 is preferably averaged, The receiver 30 reccives the information from the traffic
or otherwise statistically modified, over a period of time 0 monitors 20 and/or video cameras 29 and passes that infor-

as 10 limit the amount of data that needs to be transmitted maion 1o a compuler system 40. The computer system 40
and increase its accuracy. preferably includes a processor (such as a gencral purpose

In one embodiment, the traffic monitoring unit 20 may  processor, ASIC, DSP, efc.), a clock, a power supply, and a
further include a video camera 29. The video camera 29is  memory. The computer system 40 preferably has a port 42,

also d to the 26, so that the 45 orany type of interconnection, to interconnect the computer
26 may transmil signals corresponding 1o the image sensed system 40 with the network 50. Preferably, the computer
by the video camera 29. Alternatively, the traffic monitors 20 system 40 includes information representative of the road 12
may be replaced by video cameras 29, Multiple images may  along which the traffic monitors 20 arc located, such as a
be obtained by a video camera and the speed of the vehicles map database. The computer system 40 receives the traflic
14 determined based on image analysis of multiple frames ¢ information transmitted by the respective traffic monitors
from the video camera(s). 20. The information transmitted by the traffic monitors 20 * . .
One preferred type of monitor 20 utilizes signals from a  includes the location or identification af each particular c " | t tt t stat ry d

digital '\‘(iduu s:ams:ra 0 provide the traffic ginfunnalmn. traffic monitor 20 together with the data representative of the e u a r ra nsml ers a re no S a Iona eVIces-
Traffic-related information may be obtained by analyzing traffic data provided by the detector 22 and/or video camera

the video sequences from the monitoring video cameras 29. 55 29 at cach traffic monitor 20. The computer system 40 may

T'he information may include how fast the traflic moves and ipulate the traffic information in some manner,
how congested the road is. The speed of the traffic may be necessary, so 8s 1o provide average speeds or other st al
derived by measuring the speed of vehicles in the video. The  data. Tn the event of video, the computer system 40 may

degree of congestion may be estimated by counting the process the images 1o determine the speed of vehicles. Also,
number of vehicles in the video. This invention provides two 4o the video may be provided. Alternatively, the user stations
algorithms for estimating traffic speed and road congestion  may process the traffic information.
based on video input Tn one embodiment, both the receiver 26 of the traffic
The first algorithm is based on optical flow and its flow monitors and the transmitter 30 of computer system are each
diagram is shown in FIG. 9. First, the algorithm performs  capable of receiving and transmitting data. This allows for
camera calibration based on the input video of the road and 65 1wo way communication between the monitor 20 and the
the physical measurements of certain markings on the road.  computer system 40 Thus, the computer system 40 could
Then the algorithm (1) takes a number of frames from the remotely operate the traffic monitor 20 to change settings,
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Specification explains that “traffic monitors”
can detect traffic conditions over time (e.g.,
average velocities) and transmit periodically.

Improper to limit claim scope to detection of
“current” conditions
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maintains a map databasc and a traffic informal
The traffic information database contains information rep-
resentative of traflic data at a plurality of locations. Al least
one of the mobile user stations provides a request to the
computer system for information together with the respec-
geographic location of the mobile user station. In
response (o the request, the computer system provides 1o the
mobile user station information representative of selected
s of the map database and selected portions of the
traffic information database b on the respective geo-
graphic location of the requesting mobile user station. The
mobile user station then displays graphically on the display
information representative of selected portions of the map
database and cted portions of the traffic information
database

The traffic information database may be derived from
information obtained from stationary traffic monitors,
mobile user stations, or a combination thereof. The mobile
user station allows traffic information 1o be displayed in a
varicty of manners. The display can also show grapl
the location of the car on the display. The user may select
ent modes for displaying traffic information on

n databasc,

The various aspects of the present m\-mlwn have one or
more of the following advantages. The present invention
allows a commuter o obtain iraffic mlormalmn at any time,

i iting for a report 1o be broadeast. The present
invention also allﬂw; detailed information relating to traffic
conditions based on measurements of the traffic, such as the
average vehicular speed or traffic density, to be supplied for
a plurality of locations along a road. The invention alse
allows the convenient display of information in a readily
undetstood form to the user, such as a graphical display.

The foregoing and other features and advantages of the

be more readily undersiood upon consider-
ation of the following detailed dq,smplmn of the invention,
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE
VIEWS OF
FIG. 1 shows a ic of an exemplary iment of
a system for providing traffic information.
FIG. 2 shows a front clevational view of an exemplary
traffic monitor.
FIG. 3 shows an exemplary display for a user station.
FIG. 4 shows a schematic view of an exemplary embodi-
ment of a mobile user unit of the present invention.
FIG. 5 is a partial electrical schematic for a traffic monitor
of FIG. 2,
FIG. 6 is an aliemative exemplary display.
FIG. 7 shows a schematic view of another
embodiment of a

SEVERAL
THE DRAWING:

exemplary
of traffic monitors along a road

FIG. 8 shows another exemplary display for a user station.

FIG. 9 is a flow chari for a method of processing video
data to yield traffic informatio

FIG. 10 is a flow chart for an alternative method of
processing video data to yield traffic information

FIG. 11 is & schemalic representation of & road system
having traffic sensors and vehicles at different locations
along the road.

3 12 is a combined map and traffic information d
base representative of the road system depicted in FIG. 11

FIG. 13 is an exemplary embodiment of a centered
display.

=

&
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FIG. 14 is an exemplary embodiment of an offset

play.
FIG. 15 is an exemplary embodiment of a look ahead
display.
FIG. 16 is a schematic diagram of a mobile user station
having alternative mechanisms for inputting commands to
the user station

D DESCRIPTION OF THE
RRED EMBODIMENTS

Referring now to the figures, wherein like numerals refer
1o lik IG. 1 shows a schematic diagram of lhe
system 10 for providing traffic information 1o a plura
user stations 52 connected to a network 50. A plurality of

“Current” Should Be Rejected

. iraffic monitors 20 are arranged at spaced apart locations

along a road 12. The traffic monitors 20 measure traffic
information by detecting the speed (velocity) or frequency
of vehicles traveling along the road (freeway or highway)
12. For example, in one embodiment, the traffic monitors 20
may deteel. the speed of individual vehicles 14 traveling
along the road 12. Alternatively, the traffic monitors 20 may
measure the frequency with which the individual vehicles 14
ed points along the road 12

FIG. 2 shows a front clevational view of an exemplary
embodiment of a traffic monitor 20. The traffic mcmmr 20
has a detector 22 for measuring or otherwise sensing traffic.

1 shows two different embodiments 22A and 22B of a

clor 22. The detector 22 may be any (ype of measuring
device which is capable of measuring or otherwise sensing
traffic and generating a signal representative of or capable of
being used 1o determine the iraffic conditions. For example,
the detector 22 could measure the average speed of the
vehicles (cars or trucks) 14 at locations along the road 12, or,
it could measure the individual speed (veloeities) of cacl
vehicle 14. The detector 22 may detect vehicle frequency,
that is, the frequency at which vehicles pass a certain point,
or may measure traffic flow, copsisting of the number of
vehicles passing a certain point for a unit of lime (e.g..
wvehicles per second). The detector 22 may use any suitable
technique io measure traffic conditions (data). For example,
in one embodiment, the deiector 22A could employ radio
waves, light waves (optical or infrared), microwaves, sound
waves, analog signals, digital signals, doppler shifts, or any
other type of system lo measure traffic conditions (data). In
one embodiment, the detector 22A uses a transmitted beam
to measure the velocity of the vehi
road 12, such as with a commere
detector commonly used by police. Alternatively, the detec-
tor 22A may detect when cars having magnetic tags or
markers pass. The delecior 22A may cither delect signals
reflected from the vehicle or signals transmitted by the
vehicles.

The traffic monitor 20 is shown with an alternative
embodiment 22B consisting of one or more pressure sensi-
tive detectors which extends across the road 12. Preferably
twa spaced apart detectors are positioned at a predetermined
ing to make the velocity determination readily avail-
dh]L The pressure seasitive detector 22B detects when a
vehicle passes over lhe defteclor 22B. Such a pressure
sensitive detector may be used alone or in combination with
detector 22A to measure the frequency or speed (velocity) of
the traffic passing along the road 12. Likewise, the detector
22A may be used alone or in combination with the detector
22B to measure the frequency or speed (velocity) of the
traflic passing along the road 12, Aliernatively, deiccior 22B
could be a wire loop buried in the road to measure changing
magnetic fields as vehicles pass over the loop.
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The detector 22 may measure rallic coaditions in 8 single
laww of & freoway or fowd, of may measure average wallic
information scross several Lancs. The desector 22 could abso.
be embedded |||n.h Iin. ol a road or frocway, sach as with
ot 220, Alscenstively, individus|
a madway which wosld
d by passing vehicles
lude & magnet of coul)
ng device which would be detected by the

lkf.rrmr. w0 FIG. 8, the waffic moaitons 28 may abo
voessor sad 8 memaony for colkectis
1:\-! storing traffic informati

the detector 12
dewice eapable of trassmitsing
either digital or amalog form,
through a conductor. For example, the transmitier it m
tal or analog cellulas wramsmitics, & rad
microwave irammitter, of & iramsmitter connecied 10 8 wire,
such as a coaxial cable oo # lelephone ling. The tramsmitser
26 is sbown as tramsmitting the signals through the air o 2
receiver M. Allernatively, the transmitier 26 coukd transasil
the data fo an intermexdiats receiver befiare being transmiticd
x cxample, several tralfic monbors 20

i

et o of 1he e be
Tio facilitate this 1ype of trammmak

20 wouk! require & receiver. Ahermtively, one or
traffic moninoes 30 could transenit dats 10 other trafllc my
tors 20, which in urm rammit the data 10 the peceiver M.

In arder o comerve power, ibe iransmiticr 26 and the

22 s peelerably sveraged,
of otherwise satistically .....l.ux-t. e  perknd
t the smount of data tht peeds o be ransamiited

ter 26, s ihal the lnsm
26 may transmit signabs comesponding 10 the image sensed
Iy the video camera 29, Aliernatively, the tralfic moniioes 20
may b replaced by video camerss 29. Multiple images muy
e chuained by 3 video camera and the speed of the vehicles
14 determined based om image analysis of multiple frames
from 1o video camera(s)
One prefermed type of m
I

o 20 wtilizes signabs from o

the viden soquences from the manituing video cameras 2
The infocriation may inclde how fas the tralfic moves and
aw congested the mad is. The speed of the traffic m

ol by measuring the spocd af vehiclos in i vides
il comnling the
oales 1w
ool mad pusd crnpgest

optical fiow and s llow
diagram in sberwn i FIG. 9. First, the algonshm performs
s calibration bascd oo the input video of the rasd s

arkings o the o
(1) takes & musmber of Frames frons i

The fine agorithen s

8
input videos, {2) computes aptical Sow; () estimales camera
muotion which may be caused by wind, ., (4) eximabes
independent vehick motion alker compemating the camera
muosion; (5) estimates walfic spoad hased on the averaged

+ wehick muotion and 1he ¢amees parametes obtyios the
eabibalican sbep; extimates road congesti

o the smenber of indipender
oulputs the ctimated speed
The second slgorithm is mml an mastion blob irscking
and s hock dagam b shown i F s, the
algorithm perfomes. camera calibration based o the input
od the road and the physical moasurements of conain
markings ow the road. The
frames. from the inpunt videa:
3 detoc 6 bk afber cx

camera motion; (4] tracks motion Blots: (5
spoed busedd on the veraged blob e and Ihe came
! alibea

P
Mmates s ooy the mumber of jebepes-
dea motion blobs; and w .m,-m. e estimated specd and
congestion fesults.

Traffic monitor 20 furiber includes & power sspply 2
The power supply 24 is proferably « hatsery, or may alier-
natively be a power line, sach ana 12 o 120 volt power ke,

' The trallic monisor 20 is shown with sn optional solar povwes

supply 28 The powss supply 34 or 28 provides the power

necessary fof the desectons Z2A andor 220, the i

s, Such as & compuler sysiem

prefersbly includes 3 processor (such s & general parposs
processor, ASIC, DSE et ), & chick, 3 power ssgply, and 3

memory. The computer system 40 prcferably has 3 po

,\ e
sysiem #0 with the network 80, Preferably, the computer
systemn 40 includes Sl rpresctude of . i 12
abong which the traffic mositos 20 a
map datahase. The compulor system 40 receives.the traffic

s information trammiticd by the rspective tralfic monitoes
20 The sforotion it by i el monikes 28

inchudes. the location or identification of cach particular
traflic encai w:m..p—».mnlnl‘ dats repreesttive
tealic dats provided by i delexton 22 andior video camers

pulsic tbe waflic wlovmalion in some masscr,

may pn-\xv\lln traffic iformation
In ooe embodiment, both the recciver 26 of the traflic
musstor and the transmiticr Mol compater system s cach
capatile of rocs d Vransasilling data. This allows for

s two way communication betwesn the monitoe 30 and the
computcr sysien 40, Ths, the ¢
remoncly operase he traflic mo

“Current” Should Be Rejected
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system 40 can easily associate the traffic information
received from the mobile user station 52 with the map
database based on the user’s reported latitude and longitude
Thus, by utilizing a map database that contains latitude and
longitude information for various locations, the s
easily overlay Iraffic information on top of the displayed
map data by associating the geographic data (latitude and
longitude ing 1o the traffic i ion with the
geographic data corresponding to the map.

FIGS. 11 1o 12 illustrate such a system. FIG. 11 shows
schematically a section of a road i i
201-218. Along the road are pos
200-20d whose geographic lacations have been determined
Traveling along the road are a variety of users 401-404
having respective user stations and GPS receivers. FIG. 12
illustrates one embodiment of a map and traffic information
database thal may be developed 10 provide traffic informa-
tion over the network 1o individual users. Each of the various
locations (or road segments) 201-218 has an associated
ude and latitude. Tn addition, the database may option-
ally contain the associated road, as well as optionally the
direction that traffic moves at that location (for example,
using a 360 degree compass, 0 degrees would represent
straight north while 90 degrees would represent straight
cast). The database also includes traffic information, such as
the average vehicle velacity caleulated for tha location
Thus, for example, referring to FIG. 11, the traffic monitor
20a may be used to provide the vehicle velocity for location
202. User 401 may be used to provide the vehicle velocity
at location 210.

OF course, while a database has been illustrated that
combines both map and traffic information, the system could
use two or more dalabases containing portions of the
information, such as a separate map database and a separate
traffic information database. An example of a map database
useful with such  system is Eizk Map® from SONY®, The
map database could reside on cither or both the computer
sysiem 40 or the mobile user station 52.

When a user requests traffic information from the com-
puter system 40, the computer sysiem 40 transmits the
requested dala based on cither the geographie location of the
user, or for the geographic location requested by the user.
The computer system 40 cither sends the raw fraffic data
requested by the user, or sends a signal representative of the
map andior traffic database which may be used by the user
ation 52 1o represent the map and raffic information on the
display 54

The advantage of using a map database that contains
longitude and latitude information associated with various
locations on a map is that the system allows casy and
automatic integration of traflic information, cither to a
database or for display. Thus, traffic information may be
collected from an individual user who provides the longitude
and latitude for that user based on information derived from
the user’s GPS receiver 62, The computer system then
matches the location of the user to the map database based
on the received longitude and laiitude information. The
computer system 40 can then overlay the traffic information
data received from the user onto the map database based
upon the provided longitude and latitude information. Thus,
the system allows Iraffic information 1o be updated for a map
database, even though the routes of the individual users are
not predetermined. In other words, it is not necessary 1o
know the particular route of an individual user in order to
colleet useful traffic information and to update a traffic
information database

The iraffie information database may be configured to
provide traffic information to aptimize the analysis of iraffic
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information hoth by location and time. The spacing of the
locations for which traffic information is associated may be
cither every half-mile, mile, clc. The spacing depends on the
locations of ground based traffic monitors and the number of
cars traveling through a particular spacing, If, for example,
there are traffic monitors spaced every half-mile, then the
traffic information database may report traffic information
for each of those I ons. However, for a section of road
that does not have traffic monitors, the spacing of the
locations associating traffic information depends on the
frequency of vehicles passing along the highway and which
are reporting traffic conditions. For example, where the
traffic density is high, there will be a large number of
vehicles from which to gather data, and accordingly the
spacing between locations may be small, such as 14 mile
However, where the traffic density is low, there may be few
vehicles from which to gather data, and thus the spacing may
be large, such as 3 miles. The traffic information database
may be configured so that the spacing is optimized based on
the ability to collect data for different areas. Thus, for a
section of freeway in a congested area, the spacing of
locations for traffic information may be short, such as %
mile, while in outlying areas the spacing may be large, such
as every three miles.

milarly, the amount of time over which data is collected
and averaged may be varied. Ideally, the traffic information
presenied represents iraffic conditions ai thai moment i
time. However, it may be necessary to collect data for a
length of time in order to gather enough data to either report
any traffic information at all, or to insure that the traffic

is truly of al that

location. Where teaffic density is high, the length of time
over which data is collected and vsed to determine traffic
conditions may be short, for example three minutes. In
contrast, where traffic levels are light, data may be collected
for a long period of time, such as fiftecen minutes, When used
to determine traffic information, the data may be averaged
over the period for which data has been collected.
Alternatively, the traffic information could be weighted, so
that older traffic information, though used, is given
weight when determining traffic information for a part
location.

By varying the spacing between locations for which data
is associated in the database and the length of time over
which information is collecled, the database may be con-
figured to optimize the collection and presentation of traffic
information. For areas with high traffic density, the data may
be gathered over a short period of time, and the spacing
between locations may be small. For areas with low traffic
density, the data may be gathered over long periods of time
and the spacing may be large. The database may be config-
ured as traffic conditions change, so that during periods of
congestion the information is gathered only over a short time
for a particular arca, while during periods of frecly flowing
traffic, the information is gathered over a longer time for the
same area

The present invention provides several alternative meth-
ods for displaying iraffic information 10 a commuler using a
mobile user station 52, ] ¢ various allernatives allow the
user 1o customize the display 54 10 provide the desired
information, and o minimize the amount of operation
needed while driving, In onc display embodiment, the
display 54 centers the location of the user on the displayed
map, and is referred (0 herein as the “Centered Display.”
the mobile user station 52 determin
de of the commuter based on infor-
mation obtained from the GPS receiver 62. The mobile user

ular
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e problems, and oiherwise provide input o traf
monitor 20 to facilitste collection of traffic data. Fe
amera 29 could be remotcly positiooed
%o view a traffic lane of inlerest.

Traffic information may be provided 1o wsers in any
suitshle manser, such as 1he examples that follow. A wer
station 82 is conected 1o the petwork S0, Prefesably, the
wser station 82 includes a graphic display unit &4 (sce FI
3). For example, the user station 82 may be 3 ‘standad
personal computer with a display moaitor $4. The network
Sis preferably ibe laternei. e, the netwark 30 could
ko be & Jocal area network of sny other type of closed or
open Betwork, of e
wser station 52 sends a signal over the network 38 1o the
computer system 40 requesting traflle informa
respanse 10 receiving a request from the user station 52, the
computer sysicm $ ransmits traffic information represen-
wtive of the traffic information collected by the various
trallic monitors 20 10 1he requesting user siation 52. The
computer system $0 may transmit sverage speeds detected
0 31 cach of their respective
may be presensed to the
wser a5 3 web page. The compuler system may seod traffic
oemation cosresponding y o of the tralllc mosi-
tors. The user may seket which postioes of the road 12 are
of imieresi, and the compuicr sysicm 40 may tragsmit iraff
inforemation correspondiag 1 thal portion of the euad 12.

shows an exemplary display 54 displaying the
nformation provided by the compulce system 40. The
compuier sysicm 40 provides mary which is
representalive of the rad 12, such as data from a map
databasc, which i displayed a5 a road 112 oa the display $4.
des traffic information
I the respestive tralfic
vhich is displayed in portioes 114a-114d
and/or the wraflic mformation derived from individual mobile
mser statices having a ghobal positioning system localor as
described in detail below. In the exemglary display shown in
FIG. 3, the portioes 14a-1144 display different colors or
patterns represestative of average vehick speeds (for
example, in miles per hour) along different portions of the
roadl 112, ©F course, e display may display other 1ypes of
information, such as traflic Bow (vehicks por scooed) or
wehicle Frequency. The display 54 may include information
in either graphical of text format 10 indicate the podtion
the rosd displayed, ssch as kocation of mileposs markers or
place sames 116,

While the display 54 shows one format fo
infoemation, other formats for prescating the mformation
may likewise be used, as desired. It is not necessary 1o
provide » graphical representation of ihe mad 12, Instea
information could be provided in a fextual manner, sech as,
xample, mile post locations for each of the iralfic
tors 20 snd presenting textual traff foemation for
wach location.

Thus, the sysiem may operste as fallows. The trafic

monitors M detect of olberwise sense tallic o provide
wraffic imformation. The traffic monitors 20 may detoct
olberwise calculale vebicle specd, average vehicle speed,
wraffic flow, vehicle froquency, of other data represcatative
the traflic. The traflic monitors 20 may sample cither
continuously, or may sample a1 inlervals 1o conserve power,
The teansmitice 26 transmits e signals provided by the
traflic monitoes 20 10 the recciver 30 eilber continuously of
at inlervals. Such signals may be cither transmitted direct!
10 the peceiver 30, of may be trasmsmiticd tsough other e
monitors 20. The receiver M receives the signals reccived

10
by the various traffic monitors 20 and passes these signals to
the computer system 40, The comgater system 40 receives
the data from the traffic monisors 20, The computer system
may caleulate of process the traffic information for 1be users,

s s necessary. It is not pecessary for the traffic monitors 20 o
calculate traffic data, if desired, In respomse 1o a request from
a mscr station 52, the compulcr sysicm S provides the traffic
informal over the ner S0 10 the user sastion $
The system 10 has many sdvastsges. It allows 3 uses w0
o rective conlemporancous iralfic information from a phurality
of kocations. 1 allows ibe user 1o oblain immediaie infor-
mation rather than waiting for the broadcast of information
at specificd times, Furiber, (he amount of fnformation pro
vided by the system is far superior 1o that provided by am
other traffic reporting syt
and conlemporancous tral
vehicular spe.
pharality of ocations sloog & rosd. Where traffic m
are provided along several differcal roads, a commater may
.y hen sebect amsong lhe various allemative routes, depending

o the traflic conditions for cach road. The -r\lcnl alsor docs.
on the manual
s information more sccurately and more quickly. It

1 subjective i of vraffic
providing measured data representative of traflic condi-
tions,

I cine embodimen, the compater system 80 also receives
the signals gencrated by thbe video cameras 29 a1 the respec-
tive traffic moaitors 20, F1G. 3 shows an exemplary display
which a video image 129 s provided. In this

(mh-dmn.m the wsor may seloct from which traffic moni-
toging unit 20 the video image 129 is w be received from.
For example, a user could initially sclect i view the image
gencrated by the video camers 1 3 first location, and then
35 laler view the image tramsmitied by another video camera
29, preferably a1 amotber trallic monilor 20, a1 a dillrent
location.
The system 10 preferably further is lndn the ability
send messages about road conditions. FIG. 3
“ mm.-l-r, messagc 130 in st format, The compu
s capable of storing dats messages and tra
data messages with 1he trallic imformation
sages would indicate stems of particul
e

ar mileposi, or ihat
severe and that alicmati
systcm 10 coukd provigRitiple messages through which
5o the user could scm o receive diffcrent mess

55 apolber cmbodiment, the sysiem 10 may alsa
dditional graphical information relating 1o traffic
e \'uan'k. the computes system 40 could
Jent or construction site
alog the road 12. 'Iu. information would bo <||>|-|.md on
1 display 54 35 a0 icon of other symbol
indl
. Aliernatively,
the computer systcm could also display 30 icon represcala-
tive of a restauranl, gas statiom, hospital, rest arca, o
rosdside atiraction. In such a system, the computer system
would contal
information. The information could be displayed
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i “Multiple” Should Be Rejected
Google’s Construction

* Specification makes clear that “traffic
monitors” may detect speed of individual
vehicle:

“For example, the detector 22 could
measure the average speed of the vehicles
(cars or trucks) 14 at locations along the
road 12, or it could measure the individual
speed (velocity) of each vehicle 14.” [6:31-
35]

* Google’s construction improperly excludes
this embodiment
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

C. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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automatically, or in response o a request for such informa-
tion from a user.

In another exemplary embodiment, the compuier system
40 automatically generates traffic reports to be sent to the
user station 52 at pmlcl:fmm.,:l times. For example, a user
may indicate that it wishes to receive a traffic report cver
morning ai 7:30 a.m. The computer system 40 auiomatically
sends 1o the user station 52 at the predetermined time (7:30
fm A,xamplu) the traffic information collected from the
20. The information could be sent 1o
lw. d:aplaycd.su\.h as in FIG. 3, or could be sent alternatively
in a text or graphical format via c-mail. The traffic report
may also be provided in a format specific o the user's
geographic region and/or user’s drivi i

system 40 may also automatically send the traffic informa-
tion 1o a display in the user’s vehicle in response (o some
cvent, such as turning on the vehicle, time, key pre:

In another embodiment, the computer system 40 allnm a
user 1o caleulate the amount of time necessary 1o travel from
one location to another location along the road 12. The user
sends a request o the computer system 40 indicating the two
locations along the road along which travel is desired. The
user may, for example, indicate on the display by highlight-

ing the two locations on the road 112 using a computer =

mouse. Alternatively, the two locations may include the
user’s current location, as determined by a vehicle based
‘GPS system, so that only the destination needs to be entered.
The computer system 40 then calculates the anticipated
amount of time it will take to travel from one paint ta the
other point based upon the traffic data collected by the
various (raffic monitors 20 between the two locations. In
addition, the system may calculate alternative routes in order
to determine the fastest route in view of the traffic informa-
tion. The computer sysiem 40 then sends a signal back to the
user station 52 to indicate the amount of time that the travel
from the first to the second location will take. The route
determined as the best may be averlaid on a map to assis! the
user in travel.

In yet another embodiment of the invention, FIG T:hnws
a divided freeway with vehicle traffic lowing in oppe
direy s in cach of th ided s. Each section of L'h:
freeway 12 has multiple lanes IZAfI.Z(.'. The traffic moni-
tors 20 measure (raffic in each of the lanes 12A-12C of cach
section 12 of the divided freeway. The monitors 20 may
measure traffic on only one portion of the divided freeway,
or may measure traffic conditions ineach of the lanes of cach
of the sections of the divided freeway. The monitor used 1o
measure iraffic in multiple lanes may be a digital video
camera.

FIG. 8 shows yet another embodiment of a display 54,
which displays traffic information for each individual lane of
the divided freeway shown in FIG. 7. For example, in
display 54, the traffic conditions in each individual lane
112A-T12C is displayed for the road section 112. By dis-
playing conditions for each particular lane, the system has
the advantage of allowing the user to anticipate particular
lane problems which may oceur ahead, such s a wreck 140
in lane 112C. In addition, in an alternative embo ent, the
display 54 is capable of displaying the individual location of
each individual vehicle on the road 112

FIG. 4 shows an alternative embadiment of a user station
52, User station 52 is a mobile unit in a car 60. User station
52 has transmitting and/or receiving units 64 for communi-
g with the network 50, Such transmitting and receiving
units 64 may be any devices capable of transmitting digital

10
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or analog data, such as, for example, a di
eellular phone.

The user station 52 may also be contained within a car 60
that further includes an associated global positioning system
(GPS) receiver 62. The GPS receiver 62 receives signals
from GPS satellites 70 which enable the GPS receiver 1o
determine its location. When a commuter requests traffic
information using the mobile user station 52, the request for
traffic information may include the location of the user as
determined by the GPS receiver 62. When the computer
system 40 receives this request, il provides traffic informa-
tion back to the mobile user station 52 based on the location
of the car 60 as provided by the GPS receiver 62.
Alternatively, the eomputer system 40 may provide traffic
information to the user station 52 which in combination with
the position determined by the GBS receiver 62 displays
suitable data to the user on a display or audibly. The user
station may also be a cellular phone with an integrated o

3PS

1 or analog

FIG. 6 shaws a representative display of the traflic infor-
mation provided by the computer system 4. T forma-
tion provided is essentially the same as that shown in FIG.
3, except that the display 54 contains at 161 the position of
the car 60. The mabile user station 52 provides a significant
advantage in that it allows the commuter to immediately
determine traffic information in the commuter’s immediate
vicinity based on the commuter’s present location. The
commuter does not have 1o wait for a periodic traffic report
Furiher, iraffic conditions are provided al a plurality of
Iocations, and the information is contemporaneous. Based
on the receipt of such information, the commuter may decide
10 use an alternate route rather than continue on the current
freeway.

Thus, in the embodiment shown in FIG. 4, the sysiem
provides the relevant traffic information to the commuter or
user on a timely basis. The display may be tailored (o
provide the information for the cumrent location of the
commuier, logether with the upcoming traffic that lies ahead.

In a preferred embodiment, the system oblains traffic
information from users that have a GPS receiver 62. In this
system, whenever a user station 52 requests traffic informa-
tion from the computer system 40, the computer system 40
(:pcul) of that particular user with its
current location. The velocity may be delermined through a
variety of methods. In one system, when the user requests
traffic information, the user station 52 supplies not only its
Tocation but alsa its current velocity. The user station 52 may
obtain its current velocity in any fashion. For example, the
user station 52 may track its location over time using the
GPS receiver 62, and also keep track of the time associated
with cach location by using an internal clock. The velocity
could then be caleulated by simply dividing the difference
belween respective locations by respective limes.
Alternatively, the user station 52 may be connected (o the
vehicle’s speedometer or odometer, and measure veloeity
using information provided by the vehicle 60 itself.
Alternatively, the computer system 40 could calculate
the velocity “of cach user. In such a svstem each user station
52 would provide the computer system 40 with a unique
identification code together with its location, The computer
system 40 then associales a lime using an internal clock with
¢ach location reported by each user. Preferably, the GPS
Iocation is sent fogether with the eurrent time at the user
station so that delays incurred in transmission do not change
the result. The velocity of cach user could then be calculated
by caleulating the difference in location for a particular user
(identified by its unique identification code) by the respec-
tive times associated with each of these locations.

64
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Thus, the computer system 40 develops a database con-
sisting of the location of a plurality of users together with the
spective velocities of each of the users. The computer
system 40 thus has traffic information consisting at least of
the velocity of the traffic for a plurality of locations corre-
sponding 1o the locations for cach of the reporting users. It
is preferred in such a sysiem ihai cach user slation 52 would
coniribule fo the database, bul the compuer system could
use data from fewer than all of the user stations 52 either
requesting information or operating. The system may thus
use the information received from the user stations 52 either
to calibrate the traffic information provided by monitors 20,
or to supplement ihe traffic information provided by ihe
traffic monitors 20. Alternatively, where the number of users
is sufliciently large, the traffic monitors 20 may no longer be
necessary, because the users themselves through mobile user
stations 52 and GPS receivers 62 provide cnough traflic
information 1o generate useful displays of traffic informa-
tion. Thus, the system may provide traffic information
without the use o
information derived from the mobile user stations 52. With
a large number of users at a plurality of different locations,
the computer system 40 would develop a database having a
large number of veloeities associated with a large number of
locations. Ideally, if every commuler on a road
had a user station 52 with a GPS receiver 62, the computer
system 40 would provide not only velocity data but also
traffic density or traffic frequency data. Even without every
vehicle having a wser station 52 providing data to the
computer system 40, traffic density or traffic frequency could
be calculated u: istical techniques that correlate the
reporting user stations 52 with known traffic patterns.

Thus, the combination of the mobile user station 52, GPS
receiver and transmitting and receiving units 64 provides an
especially advantageous method for collecting traffic infor-
mation. Surprisingly, this system is capable of providing
iraffic information that is superior o that collected by
stationary sensors. This is because iraffic information may
be potentially collected at more locations based on the
number of mobile user stations 52, and because individual
vehicle speed can be monitored rather than average vehicle
speed. In addition, the system has a significant cost advan-
tage in that it is not necessary to install traffic monitors 20,
or at least the number of traffic monitors 20 that are
necessary can be substantially reduced. The system also
provides automatic traffic reporting, and thus does not rely
on the manual input of data. Furthermore, the system is low
maintenance, since there are no traffic monitors 20 1o
n. The system is also particularly robust, in that if a
particular mobile user station 52 malfunctions, traffic infor-
mation can still be collected for all locations based on data
reporied by other mobile users. In conirast, if a stationary
sensor 20 fails, no data can be collected from that location.
Thus, the collection of ralfic data from a plurality of mobile

user stations 52 to create a traffic information database s

provides surprising advantages and a superior system for
providing traffic information.

e 4 uall to the user station 52, such as over the
Internet using a web hmwwr The user station 52 would

respond with an approp signal if i was.

monitors 20 at all, relying solely on 5
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allow the computer system 40 to gather additional traffic
information. This would be useful in the case of vehicle
based Internet browsing for other purposes so that the traffic
information weuld be updated for that user and others. In yet
another alternative, the user station 52 would initiate the
request o the computer system 40, indicating that traffic
information was desired. The computer sysiem 40 would
then respond at a series of timed intervals for a sel lengih of
time, for example, providing updates every two minutes for
1y minules.

In yet another alternative embodiment of the system 10
the mobile user station 52 is a cellular telephone. The
computer system 40 includes a voice synthesizer. A user may
telephone the compuier sysiem 40 over a cellular ielephone
network. In response Lo a request for highway conditions,
the computer system 40 generates a traffic report and trans-
mits the information using the voice synthesizer so that the
traffic information may be heard and understood over the
commuter's cellular telephone. The location of the user may
be determined by an associated GPS receiver, or alierna-
tively by triangulating the location of the user by measuring
the distance between the user and several different trans-
mission receiving towers in different cells.

In yet another embodiment of the present invention the
compulter system 40 or user station 52 may calculate the best
route, such as the fastest, between a starting point and a
destination based on the current traffic conditions. This
functionality may further be provided in the mobile user
station 52 in the car 60 so that the driver may calculate the
best route to accommodate for changing traffic conditions.
This also assists the driver in unfamiliar cities where he may
be unfamiliar with anticipated traffic patterns. The function-
ality of providing current traffic conditions and/or best route
calculations may be overlaid on maps available for GPS
systems, household computers, and mobile user stations,

In addition, an early warning system may be incorporated
into the uvmpulu:vlem user station, or mobile user station
to provide warning of impending iraffic jams, such as the
result of a traffic accident. For example, if the average
wvehicle speed on a portion of a road ahead of a driver is less
than a preseleeted velocity, such as 25 mph, the computer
system 40 may send a warning signal to the mobile user
station 52. Alternatively, a velocity less than a preselected
percentage or other measure of the anticipated velocity for
the particular road may be used as the mrning basis. It is
also anmum.d within the scope of the invention that data
o may be using radio
broadeasts, preferably encoded in some manner.

Preferably, the computer system 40 and/or the mobile user
station 52 in a vehicle 60 has stored in its associated memory
a map database representative of the road or highway
network that contains longitude and latitude information
ociated with various geographic locations on the map.
This allows easy integration of traffic data that has associ
ated longitude and latitude information. For example, along,
a particular section of a highway, the map database contains
the latitude and longitude of seleeted locations of the high-
way. The Ianmde and k\[lyludn of the various mﬂ\ SENSOrS
20 may be ‘When data of the
traffic ai a particular sensor 20 is re , the compuicr
m 40 can casily display the traffic information for that
particular location on the map by assaciating the geographic
]nu:lmn m the scnsor 20 with the longitude and latitude
contained in the map database. Similarly, where

requested. The user station 52 could also, even if no infor-
mation was desired, provide its current location (preferably
with current time), and optionally its velocity as well, to

6

traffic information is derived from individual mobile user
stations 52 in vehicles 60 which report latitude and longitude
derived from the mobile GPS receivers 62, the computer
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mixer. 438

indiscriminate; assorted. 3, (Maformol)
mentally. confused. —mized melnphor,
the incongruous combination of two or
more metaphors in the same sentence.
‘numher, 0 number consisting of
an integer el 0 fraction.
mix’er (-ar) . 1, one who or that wh
mies, 2, 1 sociable pe
mix'ture (miks'char) . the act, stale, ot
result -of mixing, a i

hich

mimic. 2, defy; deceive, —

—adj. being an imitation, &5 o mec)
—muck orange, a shrub, the comm;
ringa. —mock furile soup, o sou
FSeiT oF othof et and seasimen Ty
tate turtle soup. LA
mock’ery (mok'a-ré) n 1, ridicul

Ject of ridicule. 2, an imitation; a travesiy
‘mock-"he-ro'ic adj. & . {n work)

medley. . P =
mix'up” (miks'up") m @ confused situa-
tion; n tangle.

miz'zenmast” (miz'on-mist”) mo the
after or third mast of a vessel. Also,
miz'zem, o

mnemon'ie (ni-mon'ik) adj. pert.
nssisting the memory. —n. an aid
‘memb —mnemon'Featly, - adv.
—mne-mon'ics, iLsing. a technique for im-
peoving the memory. ;
a:_nt'n {m0'5) i n lorge extinct bird ol

foor
in re-

moan (mon) v.i 3, utter o low inortics-
Inte sound expressive of suffering. 2,
make n similor sound, as the wind: —.
such a sound.

mont (mét) n. o deep, water-flled trench
around o fortified place. .

mob s 1, an incoherent, disorderly
crowd of people: 2 any assemblage af
prsons or things (used disparagingly). 3,
the common mass_ of people. —v.f
[mobbed, mob’hing] crowd around or
attack.

lesquing the:

mock'ingbird” (mok'ing-b:
imitative sangbird of.the So. US.
mock-"up” {mok'vp”) o 1, 0 model, b
1o seale, as of a machine. 2, a’layoul
printed or other matter. 2
mad odj. {Infornal) 1, @ style Gf dr
Iushionable n the 1960s. 2, up-to-d
mode (mod) a. 1, a manner of acting
doing: method. 2, the manner of existe;
or setian of anything. 3, the cust
usage; the prevailing foshion. d, (M
farm of scale, 5, (Gram.) moad. —ma
{md'dal} adj. 3
mod'el (mod'al) «. 1, u standard for
tation or camparison. 2, a copy, usuali
mininture. 3, an image for 1aler réprods
tion. 4, o subject for on artist. 5, one'er
ployed to wear and display clathies; por
for pictures, elc, —ad rving
model. 2, exemplary.

nccording to, or ma
a model.

mo'dem (mo‘dem) 1. o device for
verting signals from one mode of
mission. 1o another; esp. 8 it

mob, mobile -
¢ From the Latin phrase mobile vil-
gus, fickle crowd, from snobilis, mav-
able, fickle:

mo'bile (ma'bal) adj. 1, ensily moving ot
maovable. 2, :hnngimn‘& ensily; focile; re-

i jpture whose gnns
may be m ity

{mo-bil'a-16) 1. —mabile bome, 2 Fouse
trafler. O mob

o (mo'bolir) v & i organize
d = —mgfnlﬁrti-

the mob, &
mob’ster (mob'star) . (S/ang) one of o
criminal mab; gangster. p

‘moc’casin (mok'a-san) a. 1, a shoe of
soft leather. Z, a venomous water snake.
mo'cha (md'ka) n. 1, o choice coffee. 2,
n flavor of chocolnte nnd coffee. 3, o fine
glove leather.

Inock (mok) va. 1, sidicule; deride;

datn over telephane [in
mod'erate . {mod'ar-ity  adj. 1,
stpained; (empernte; kept -or ki

hin reasonable limits. 2, medj

preside over a
. lempernnce, —mod'era’
n. o presiding officer. 3
mod"ema'to {mdd"a-ri'1e) adj. &
(Ir, Music) moderate i tempo. 5
e char-

mod ern (mod'am) adj. pert. ta o
acieristic of present or recent thmes,

n person of the present era, or of modem
tastes. O contemporary
mod’ ernvism (-iz-3m) n. practice
vocacy of radically new customs, deslg
ete. —mod'ervist, 1. & adj, —modemis"
e, al]; i
mod'ermize” (1) vt & i moke
come medern; renovate, —modenizd’

tiom, 7.
‘mod'est (mod'ist) adj, 1, monifesting It
=

“fal, fate, Mr, fire, fll, dsk; met, be, hér, maybé; pin, pine; nol, note, Brof
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missing 276

moccasin

hn{:liding and launching guided missiles 2 such mis-

Sprasd 5 eigian, esp. in u forein Tondl B) its heud-
Guarlers 3 o diplomatic delegation 8 o group of
tchnicians, specialists, ete. sent Lo a forelgn country
§ the special duty for which ane is sent. § o special
Lask to which one devotes one’s life; calling
mis‘sion-arly (-er2) adj. of religious missins ar mis-
Sionaries —1., pl. -les o person sent on a religious

ission
misssive (mis’ivy A, | < L mittere, send| a letter or
writlen messoge
misspell’ v, vi. -spelled’ of -spelt’, -spelling to

:le\ ineorrectly

mis-spend’ vi. -spent’, -spend’ing to spend improp-
erly or wastefully

mis-state’ vt. -statled, -stat'ing to state incorrectly
or fnlsﬂ¥ —mis-state’'ment n.

mis'step’ m. 1 a wrong or awhward siep 2 mistake

in conduct
mist (mist) m [OE[ 1 a lorge mass of waler vapar,
nse than o fog 2 anything that dims or
obseures —pt., Wi, to make or become misty
mistake (mi stak’) vi. -took’, -tak’en, -taking | <
ON mistaka, take wrongly | 1o understand oc pe
ceive wrongly —vi. to make a mistake —n. on idea,
wic, that is wrang; error of blunder —

e adj.
"len adj. 1 wrong having an incorrect under-
standing 2 incorreet: suid of ideas,
mis-der (mis'tar) n. < sasteErd 1 [M-]  title used
befure the name of o man or his affice and vevally
written Mr. 2 [Collog.] si
misdime (mis'tim’,
ar suy at the wrong time
misitietoe (mis‘al ti) . § < O mistel, mistletoc +
tan, a Lwig | n parositic evergreen plant with yellow-
jsh Nuwers and shiny, white, poisonaus berries
100k (mis logk’) VE, vi. pl. of MISTAKE
mistral (mi stril, mis'tral) n. [Fre Prov, master-
win d, dry northwind that blows wver the
Mediierranenn coast of France
mis-ireal’ v. to treat wrongly or badly —mis-treat’-

r
<) vt -timed', -tim‘ing to do

ent .
mis tress (mis'tris) . | < OFF, fem. af maistre, mas-
ter! 18 woman who is head of n household or inti-
tution 2 o woman, etc. thet hes control,
power, el¢. 3 awomen with whom a man is having o
prolunged affalr 4 {Chielly Brit] 4 femole schaol-
fencher § [M-] [Obs.] a title used name of
« woman: now replaced by Mrs., Miss, or Ms.
misirital n. Luse a trinl made void, as beenuse of an
error in the proceedings or the innbility of the jury to
reach o verdic
mis'trust’ . Inek of trusi or confidenc
have no Lrust in; doubt —mistust'ful adf.
rmistly (mis'ie) ad). er, G-est 1 of, like, ar covercd
wil 2 blurred, os by mist; vogue —mistTly
adv, —mistness n.
mig'un-der-stand’ vi. -stood", -stand‘ing tn fail to
understand cocrectly; misinierprel
mistun-der-stand’ing n. 1 o fuifure to understand;
nistake of menning, ele. 20 quorrel o disagreemen
mis-use (mis'y®z’; for n., -yos’) vi. -used’, -us‘ing
1o use improperly 2 to treat haclly or barshly —.
inenrrect of improper use
e (mit) . | 1 n tiny arachnid, often paresitie
\upon animols. o plants. 2 6 very seail sum of money
3 very small creature ar ohjeet
mi (mit" < Gr mitra, headbond [| 1 a tall,
d top worn by bishops and pbbots 2 Car:
er winip‘xacu

Fl

— i, vi. to

entry o joint formed by fitting Logeths

seveled to form o corner: now usually miter joint
miti-gate (mit's got’) vt vi. -gatied, -gating [ < L
mits, soft ] 1 to male or become less severe, less

MOBILE USER STATION

painful, ete. 2 | < confusion with MuiTATE [ to oper-
ate or work (aguinst): a lonse wsnge —mitFga‘tion n.

mito-sis (mi to'sis) m [< Gr milos, thread | the
‘proecss by which a cell divides fnto two so that the
hucleus of each new cell has the full number of chro-
mosomes —miolfc (-1t'ik) ad).

mitt {mit) . [ < fol.] 10 glave covering the hand and
forenrm, but only part of the fingers 2 (Slang} &
hund 3 o) Basebail a padded glove, worn for protee-

tion b} a buxing glove

mitten (mit"n) . | < OFr mitaine[ o glove with a
thumb but no sepntately divided fngers

mix {miks) vE. mixed ar mixt, mixing [ < L miseere |

1 to blend together in a single mass 2 to make by
blending Ingredients fto mix o cake] 3 to combine
fto mir work ond play] 4 to blend electronienlly
(recorded sounds, elc) an (i tape, ete.) —vi. 1 te be
mixed or blended 2 1o get along together —a. 1 2
misture 2 o beverage for mixing with slcoholic
liguor 3 the blend of sounds in a recording, ete. —
mix up 1 to mix thoroughly 2 o confuse 3 ta
involve ur implicate (in); usunlly used in the passive
mix'able adf. —mix’ier n.
xed (mikst) acj. 1 blended 2 made up of different
‘purts, closses, mees, etc., or of both sexes 3 confused
mixed number a number consisting of & whole num-
ber and n fraction, as 53
ks'char) a. 10 mixing or being mized 2
mixer
mix’-up’ m. a confusion; tangle
miz-zen-mast (mizan mosts nout., -mast) m f< L
i dle] the mast third from the bow in a

medius, mi
i

ol

mi milliliter{s)

Mile Mudemaiselle

mm millimoter(s)

MM Messieurs

Mme Madame

Mmes or Mmes. mesdomes

M Chem. symbul for nese

mne-monic {né minik} adf. { < Gr mntmiin, mind-
ful | of vr helping the memory

ma. month
o Chem. symbol for molybdenum

MO {1, modus operandi ] mode of vperation Also

m.o.
moan {mon) A. [prob. < OE maznan, complain] a
Iow, mournful sound, as of sorrow or pain —Vi,, vt 1
tter or say with o monn 2 tu complain (about)
n. [ < OFr maie, mound | o deep, brond
itc il , around a fortress or

cosili
mob (mib) n (< L mobile {oulgus), movable
lerl)? 1 n disorderly, lawloss crowd 2 any erowd
3 Lhe masses: a contemptuous term & [Slang] a gung
of eriminuls —vt. mobbed, mob'bing 1 Lo crowd
around and uttack, annoy, ofe. 2 tw thmwog
mobile (mérbal: aiso, -bil & for n. usually, et &
viofly Hrit & Cidn, -01F) adt. { < L movere, tn mave
§ maving or movable 2 movable by means of o
otor vehicle fa mobile X-roy unif/ 3 that can
change npidly or easily; aduptable 4 characterized
hg puse in change of social stalus —n. o piece ol
hatract, seuipture which nims (v depict movement,
oy an arrangement of thin forms, rings, olc. s
Teaded and st n mation by aie eurrénts —mo biFiy

-hil'a te)

-mobile (md bal') 1< (Arra)yanie | combining form
‘motorized vehicle fbaokmobile]

mabile home & mevable dwelfing sel more or leas
permanently at u loeation: cf. MOTOR HOME
ma’bidize’ (-ba 1tz) vk, vi liz
become organized and ready, ns for war —mobHll

za'tion .

ME-bius strip (mi'be Tafer AF, Mibius,
18il-c. Ger mathemal geomel ric
surface with only pne cantinusus ormed by

wiving n 180° twist to n narrow strip of paper ani
conecting the Lwo ends.
mob-ster (mib‘star) m. [Slang] o ganpster >
moc-ca-sin (mik'a ssn) M. | < Amind] 1 u heelless

p—
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MOBILE USER STATION

Traffic’s Claim Construction
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MOBILE USER STATION

Traffic’s Construction Google’s Construction
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MOBILE USER STATION

: i “Distinct From a Traffic Monitor”
Google’s Construction Should Be Rejected

= Unnecessary
= Why not say:
“distinct from a computer system”?

“distinct from a receiver?

= Apparent attempt to read limitations into
claims that are not there to confuse
infringement issues.
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MOBILE USER STATION

Google’s Construction “Determining” Should Be
Rejected

= Capable of displaying is supported by
claims

= “Determining” is not supported
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signhals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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MOBILE USER STATION

_ “Determining” Should Be
Google’s Construction Rejected

= Specification states:

“Alternatively, the user stations may
process the traffic information.” [8:60-
61]

= Not required by the specification

= Improperly importing optional limitation
into claims

= |nvites further claim construction

Traffic's Markman Presentation - 9/8/10 73



MOBILE USER STATION

Traffic’s Claim Construction

Traffic's Markman Presentation - 9/8/10 74



DATA REPRESENTATIVE

OF TRAFFIC




DATA REPRESENTATIVE OF TRAFFIC

Traffic’s Claim Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

“Data representative of traffic” not in claim 1 of 862 or 22 of 606

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

C. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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DATA REPRESENTATIVE OF TRAFFIC

Traffic’s Constructions

Traffic Information Data Representative of Traffic

"traffic information" means data regarding traffic No construction necessary; alternatively, traffic
conditions, which data can include, but is not limited information.

to, the speed, velocity, motion, density, flow, frequency

of vehicles on a road, and/or other data representative

of the movement of vehicles on a road.

Google’s Constructions

Traffic Information Data Representative of Traffic

“Traffic information" should be construed in the context Indefinite; alternatively,
of "traffic information representative of said signals

transmitted by said traffic monitors;" if considered

separately, the term is indefinite, alternatively it is

the current speed, frequency or flow of multiple the current speed, frequency, or flow of multiple
vehicles traveling along a road as detected by one or vehicles traveling along a road.
more traffic monitors.
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DATA REPRESENTATIVE OF TRAFFIC

Google’s Construction Same issues as above

e Current

*Speed, frequency or flow

* Multiple
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TRAFFIC INFORMATION DATABASE

Traffic’s Claim Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

C. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | atleast one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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TRAFFIC INFORMATION DATABASE

Lo ge device \xuhzlng addressing (0 let
1::: Teirieve dota without reference 1o theic physical
a8 For example, a 5
—Term used in m;lm«:legmphy, k consists of
ted signal followed by
jt during which no signal xs lmmml .
ghyolr—l A device using a gas or liquid to absorb
e movement of the moving parts
o cicul Sreaker o other elecirical or mechanical
e 2. A cylinder and piston device using gos or o
uid t© ,zetard the movement of o relay or circuit breaker.
“IDAT — See digital audio tape.
da[g.—l A general term used to denote any or all
. letters, symbols, or facts that refer ta or describe
nbjﬂ,;, idea, condition, situation, or other faclors.
connotes basic elements of information that can
ssed or produced by a computer, Sometimes data is
ered 1o be expressible oniy in numerical form, but
riation i8 not sa limiled. 2 A general term for any
e of information. 3. Inputs in the form of a character
‘ot may have s\gmﬁcam:: ‘beyond their numerical
. 4. Any representations, such os characters or
quantities, lo which meaning might be :lsslgncd
tecti

ata.
rangement that serves as an interfoce hetween a
‘cistomer-provided modem and the switched netwaork, See

a acquisition — 1. The process by which events
the: real world are translated 1o machine-readable
The tenn usually refers to automated systems

zmal sensors, usually in analog form. 3. The function
obtaining doln from sources external to a compuler
m, converting it 10 binary form, and processing it.
‘data acquisition and control systems — Assem-
} of clectronic and mechanical components used to
saiitor ond control complex processes. These systems
fuge the following:

ess sensors that mensure such parameters os
ermture, pressure, volinge, and current
mitters that convert measurement data 10 elec-
ar preumatic signals and contrals
ital computers (hat test set points, program
sequential events, and perform l:ulLu!auuns
are that provides the computer with instructions
Toulines
Process actuators, such as solenoids, relays, valves,
il motors, that modify the process in response to
ampuler-generated commands
Process interfnce deviees, such as analog-to-digital
erters, that link transmitters and actuators with
gl computers

A

processing or analysis by

i term — 1. A sysiem in which o

puler at a centril computing facility gathers data from

l| le remote locations. 2. System [or recording dota,
form, from several sources; can inclu

ata bank — A comprehensive collection of libraries
data, For cxample, one line of an invoice may form an
M, 4 camplele invoice may form a record, o complete

DASD — data code

set of such records may farm a file, the collection of
inventory control files may form a Tbrary, and the librarics
used by an organization are known as its data bank
Synonymous with database,

database — Also data base. 1. The entire body of
data that has to do with one or more related subjects.
Typically, it consists of a collection of data files (such
as a company’s complete personnel records concemning
payroll, job history, accrued vacation time, ete.) stored in
a compilter system so that they are readily available. 2. A
block of computer memory containing information about
one given thing. 3. The collection of current variable
data elements defined and maintained by the user. 4. A
collection of datn, :nnslshng of at least one file, that
is sufficicnt for a given purpose o for & given dala-
processing sysiem. 5. A large and cnmple[e Collection of
information that covers a variety of subject areas. For
instance, & medical diagnostic database might contain
symptoms for all common disenses or injuries. 6. A
collection of dots fundamenial to o system or 1o an
enterprise. Made up of comprehensive files of information
having predetermined structure and organization and able
to be communicated, interpreted, or processed by humans
or by automaic means. 7. A collection of related duta tha
can be retrieved from memory at will, such os o mailing
list or a list of accounts.

database management—1. A systematic opp-
ronch ta the storage, upduting, and retrieval of information
stored as data items, usually in the form of records in a
file, where many users, or even many remole installations,
will use common data banks. 2. A program that enables a
computer to store large amounts of information and then
sort it in almost ony manner. For example, a company's
dutabose could give o list of customers by ZIP code,
by credit line, alphabetically by name, or by telephione
number. The program takes care of managing the slorage
and retrieval of the data. ) )
DBMS. A group of programs that allow users {o store,
alter, and retreive information from a database.

database relations— Linkages within a datobase
that logically bind twa or more elements in the database.
For example, a nodal line (interconnect) is related o its
terminal connection nodes {pins) because they all belong
to the same clectrical net

block— Typ]l:ully all the data for one item that

is entered into a computer for processing, or the computer
output that results from processing. An example of an
input data block is an individual shipping list; an example
of an output data block is a check o be sent.

data break—A focility that permils input/output
transfers to take place on a cycle-stealing basis without
disturbing execution of the program by n computer,

data bus— 1. A wire or group of wires used to carry
datn to or from o number of different locations. 2. The
oulpul pins of the MPU chip ond associated circuitry
used for the transmission of dota from ane point in the
system Lo another, 3. In fiber opti optical waveguide
used as a common trunk line to which o number of
terminals can be Inl!rcanna:led through aptical couplers.
4. A system o fiber-optic
characlerized by several spmsuuy distribuied terminals
that are served with the same multiplexed sigral.

data catalog — A software tool used ta list all of the
daty elements in a database.

Abbreviated DCE. Equipment that inlerfaces a transmis-
sion facility to o transmitting/receiving device. A modem
isa

data code—A stucired set of characters used 1o
stand for the data items of a datn element, for example,

Source: The Modern Dictionary of Electronics (7t" Ed. 1999)
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

C. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | atleast one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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TRAFFIC INFORMATION DATABASE

Traffic’s Claim Construction
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TRAFFIC INFORMATION DATABASE

Google’s Construction

representative of traffic."

Traffic's Markman Presentation - 9/8/10 89



DATA REPRESENTATIVE OF TRAFFIC

Google’s Construction Same issues as above

e Current

*Speed, frequency or flow

* Multiple
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

b. | a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

C. | said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

d. | at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

e. | said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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CLAIM 22 - ‘606 PATENT

Does not recite “in response to”
Does not recite request from mobile user station

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comprising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

Cc. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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IN RESPONSE TO / PROVIDING

Google’s Construction Minimize manipulation

= Claims say nothing about a commuter or
minimizing manipulation by the commuter while
driving

= “The commuter” is not recited in the claim;
improperly adding a new human element to the
claim

= Minimizing manipulation is not required by the
specification

= Actually contrary to claim language and
specification - both refer to a request being made
(i.e., manipulation)
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Google’s Construction Simultaneously

= Claims say nothing about the request and the
response occurring simultaneously

= Impossible for request and response to occur
at the same time

= The must first be a request before a response
can be made to it
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INFORMATION REPRESENTATIVE OF SELECTED PORTIONS OF SAID
TRAFFIC INFORMATION DATABASE

Traffic’s Claim Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21

A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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Traffic’s Construction Google’s Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

INFORMATION REPRESENTATIVE OF SELECTED PORTIONS OF SAID
TRAFFIC INFORMATION DATABASE

Google’s Construction Not indefinite

= Clear from the claim language how
information is selected (i.e., mobile user
station sends its geographic location to the
computer system, and traffic information is
selected based on the geographic location
received from the mobile user station)

= Clear from claim language what information is
selected (i.e., traffic information based on
geographic location of mobile user station)

= Google was able to construe it
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INFORMATION REPRESENTATIVE OF SELECTED PORTIONS OF SAID
TRAFFIC INFORMATION DATABASE

Google’s Construction Same issues as before

= Should not be limited to “current” data

= Should not be restricted to only “speed,
speed, frequency, or flow frequency or flow”

= Should not be restricted to “multiple” vehicles
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LESS THAN ALL AVAILABLE TRAFFIC INFORMATION

Traffic’s Claim Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21

A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

LESS THAN ALL AVAILABLE TRAFFIC INFORMATION

Google’s Construction Not Indefinite

= Term of degree is clear: less than all (i.e., less
than 100%)

= Google’s cases
Seattle Box - held “substantially equal to” not indefinite
Enzo - “not interfering substantially” not like “less than all”

" Not indefinite in kind of information

It is a subset of traffic information, i.e.,, traffic information
from only some of the traffic monitors (as recited in the
specification)
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Traffic’s Claim Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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5

s & pequest 1o e
coenputer sysiem for infonmation |..unxr with the eespec-
tive geographsc location of the mobile wser station. In
respume b the request, the compstes syslem provides 1 e
mobik usct sation nfoemation represcatali of skicd
portioas of the map databasc and sckcted portions of e
traffic: information database based oo the respodive geo- 10
graphic location of the roquesting mohile wr station. The
mobile user siation then displays graphically on the display
informativs representative of selected portions. of the ma)
datsbase and sclected portions of the waffic information
The traffic information datshase may be \|l||\u. rom
beained from stat

1o tereol. The mchile
tion 1o be displayed in a
5. The display can also show graphically
the disglay. The user may scheet
displayiag traflic

willst walting for & repodt 1 be
invention abo allows detailed mformation relating s raffic

sverage vehicular spoed or iraffic domsity, ko be s
a planality of kocations. along 3 mad. The imvestion alw
allows the convenicn! display of information in a readily
undersinod fom i the wer, ssch & a graphical display
The fregning and other feanures snd sdvantiges of the
invention will he moee readily undendood upos comsider-
ation of the following detailed descrigtion of the vention,
takes in conjunction wiih ihe sccomp, awangs

BRIEF DESCRIFTION OF THE SEVERAL
VIEWS OF THE DRAWINGS ©

FIG. 1 shows & schematic of sn excmplary eebediment of
informaten.

FIG. 2 shows & froat chevational view of an exemplary
traffic monaikor

FIG. 3 shows an exomplary display for 3 wser station.

160, 4 shows a schematic view of an exemplary cebodi-
meal of a mobilc user wnit of the proso inventioa.
FIG. 5 is a partial ehectrical schematic: for a traffic monilos 5,
G, 2

o
FIG. 6 ia a0 abernative exemplary display,
FIG. 7 shows a schematic view of another i exemplary
embodimest of & series af traffic mositors akng 3 mad
FIG. 8 atows asethcr exermplary disg
FIG. ¥ is a flow chast for a method of procesing vide:
data o yied traflic information.
10 s & Bow churt for sn sliersative method of
viden data to yichd raflic informatio
is & schematic representation of a mad sysiem
having traffic scosons and vebicks ai different Jocations

along the road
HG 12 iss
b represcatative of the + 2 "

AG. 13 s an exemplary embodiment of 2 comtered

display

VEHICULAR MOVEMENT

862 B1
[

FIG. 14 is an exemplary embodiment of an offsct display
FIG. 18 is an exemplary embediment of & kok ahead
display
FIG. 16 is 3 schematic disgram of a mobile user station
Bavieg aliemative mechsnisms foc isputting commands o
the uscr sation

DETAILED DESCRIFTION €

PREFERRED EMBOIMENTS

Referring now ko the figures, wherein like numerals refer

walbe armanged a1 spaced apan focstives
alosg & moad 12, The traffic m s 20 measurc 1
infeamation by descetiog the specd {vebosity) oe fr
of wehicles traveling shng the road (fresway of highway)
12. Foe cxampic, in on coshodimsen, the traftic o

may detest. (b speed of individual vehicles 14 traveling
akosg the road 12 Alscmatively, the traffic monitors 20 may
measure the frequency with which the individual vehickes 14
pass specificd poists akang the mad 12

FIG, 2 shows 8 froo! elevat

wal view of an exemplary
embodiment of 3 traflic mo o 20 The traflic o
Bas 3 delcctor 22 For meassring of olbrwise scising traffic
FIG. 2 sbows Imnlll[(r:nlm-\anulKnI-. 2A and 228 of 2
dotoctor 22. The detector 22 may be any type of messuring
evice which mmhh of meassring or ofbcrwise scnsing
tralfic anxl gencrating s signal mproscatative of or capable of
being used 1o determine the traffic conditions. For examgle,
the detector 22 could meassre the average speed of the
wehiches {cars or trecks) 14 a1 locations akoag the road 12, ar
it could measre the individeal speed (velocities) of esch
wehicle 14, The descctor 33 may detooy velnck: frogeency,
hat is, the lroquency af which vehickes paw 3 certaim poi
of may e -
wehicles passing 3 certain poing for 3 sail of time {c.g.
wehicles per second). The detector 22 may e amy siitshlc
techniges & measars trafic coodition (data). For exampls,
¢ delector 22A coald omploy radic
waves, light waves {optical or infrarcd), micnwaves, sousd
waves, analog signals, digital signals, doppler shifis, or amy
cther type of sysiom
embodiment, the detector 22A uses & transenitved beam
0 messure the velocity of the vehicles 14 passing alo
voud 12, such a5 with 3 commsercial rader gus or .1“.5
sily used by police, Al
of X2A may deicct wh
markers pass. The detoctor 224 may chler |k|nk\|gm|\

e traflie [ the mumber

rellested [ ihe vehick: of signals transmitied by the
wihicles.
The traf N is shown with an aliemative

00 0 MOTe PrEsvEe s

{ive deioriom whish exients aceag e oad 12 Prefersbly

i spaced apart desecton ane positioned & predesermined
.

sinstion resdily svail-
tive detector 220 detcets whea &
wehicle passcs over the detecior 22H. Such & peessure

1 sensdlive detoctor may be used aloos or in combination with

the traffic passing along the mad 12, Likewise, the delossor
A alone of @ combimation with the deloctor

the Erequency or spoed (vekosity) of the
tralFic passing sbang the mad 12. Alternatively, desector 2218
could be a wire Joop buried i the road 1o measure changisg
magpetic fickds as vehicles pass over the loop

Speed/Velocity
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11
heally, o In respose 1o & pequest for such
1 froen 3 sce.

In antber ¢ vy Il|\ embuxhiment, the compuler sysiem

sming a1 7-30 a.m. The computer sysicm 40 au
o 10 the wser station 52 at ibe predetcrmin

oenil of timne @ will 1ake 1o
otber poini base upon the tral
bet:

10 determine the fastest rowte i of the traffic informa-
.‘uu.mmmuhwumrmunn:
nd 1

ick: traffic nm.m, in oppomite
dod sections. Each section of the
2A-12C. The iraf
the lies 12A-120
of the divided Erecway. The manisars
measire raffic on only cne portion ¢

VEHICULAR MOVEMENT

Position/Location

tal or amalog

Ih( w(rm n 52 may abso be contained within a car 60
ther inchades aa 380 |,|..m|nnu i SySERE

) receiver 62
iPS sl

integrated or

o dis In.-[ |h< ralfic info
for

isplay m:
provide the infoemation for the currest location

sgether with the upcoming traflic that lies shead

T & preferrcd enstodiment, the .mm. obtains traffic

user stution "l:quuu eatic infomse-
o feoen the computer sysicm 1, ihe computer sysice 0
¥ {speed) of thay particulas user with its
curren lecation, The \rh."w may be deicrmised through a
em, when the user reque
tnaffic information, ibe user tation 142 sy
fescation but also i
s its cur

S receiver 62, and also keep track of the time associased
with each location by using an internal clock. The veloc
could then be calculaied by simply dividing |h= dilference
between respective call

\k!mllulv. the wser =

IPx ity of cach wer I|| such a sy
52 would provide (e
ification code togetber with its location. The comspuler
xciates 3 lisne using an insersl clock with

by calculating the dilfercnics in bocation for & particular user
by it wnipoc ideotific )by the respec-
asseciated with cach
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11
swtomatically, o in response to & request for such informa-
ticn from a user

In another exemplary eoshodiment, the computer sysicm

sulomutically generates traffic reports 1o be sent 10 the

user station 82 at predetermined times. For exsmple, a wser

may indicate that it wishes. 4o eceive 3 traffic report every

oemiesg 3t 7:30 am, The compuser syssem 0 aun

sends b the wser station £2 o1 the predesenmine
fo i "

o could be sent alernatively
in a text of graphical format via e-mail. The wraffic seport
may also be provided in a format specific 1o the wser’s
g0 region andior wser’s driving habiits, such as
anticipated (potential) rouse 10 be traveled. The compater
sysiem 40 may akso automatically sced the iraffic informa-
tiom to 3 display in the user's vehicle in response to somse
event, such s tuming on the vebscle, time, key press, elc.

In snather embodiment, the computer sysien 40 allows a
user ta calculate the amosnt of time necessary o travel from
ane location ko snother location along the
scadds & pequest 10 the compulcr system 40

b, Acrnaively, 1he T kecations 6 ¥
d by a ve

The computer sysicm 40 then calculates. the anticipated
amount of time # will lake to travel from one point i te
other point based wpon the traffic data collected by the
various traffic moailors 20 betwoen the fwo ocations. In
ackition, the syssem may caloulase allermative routes in ordes
0 determine the fastesd route in view of the tnl

route
descrmined as the best may b overlasd on a map b assist s
uset i travel.

In yet apother cenhodiencet of ihe imveatson, FIG. 7 shows.
a divided frsway with vebiick: traffic flowing in opposils
dirctions in sach of the divided sections. Each scction of b
frecway 12 has multiple lanes 12A-12C. The traffic moni-
tors 20 me asure trallic i cach of the lanes 12A-12C of cach
section 12 of the divided frecway. The monitors 28 may
messure traffic oo only one portion of the divided frecway,
or may measure iraffic conditions in each of the lanes of cach
of the sections of the divided freeway. The moni
measure traffic in maliple Lines may be o digi

disglay $4, the traific conds
M2A-112C s displayed for the moad sec
playing conditions For cacts particular L,
the schvastage of sllowing ihe user bo aaticipale pastiulas
lane problems which may occur abead, such s & wreck 140
in lans 112C. In scdition, in an alicrnative combodiment, the
disglay 4 is capable of displaying the individual keation of
cach individual vehicle on the road 112

FIG. 4 shows an ahicrnative canbodioct of 3 sscr station
52, User station 52 is 3 mobsile unit in & car 68 User station
82 bus irammmitting andor receiving units 64 for communi-
cating with the petwork 0. Ssch transmitting asd receiving
units 4 may be any devices capsble of transmitting digital

12

or amalog data, sech s, for example, 3 digits or amilog

cellular phone
The user station 52 may also be contained within & car 60
nm inclodes sm assoxialed global positioaing sysem
(GPS) pos 62 The GPS receiver 62 receives sigals
from GPS satcllites 70 which cnabie the GPS recciver In
determing its location. Whea a comenuler requests traffic
information using the mobile wser station 82, the request for
traffic information may include the Jocation of the uscr as

by

dele the receiver 62, Wi tbe compulcr
system 0 receives this requesd, it provi infoema-
"I n hack 1o the ||-\h|k usct Mation 81 Nm&l n the bocation

the wided by the GPS mecciver 82
;\.'rmul.\\l\ e o.lmpuo(r system 40 may provide traffic
information 10 the wer station 52 which in combination with

wition determined by the GPS receiver 62 displays
suitable data 8o the user oa a display or audibl
¥ also be 3 cellular phosc with an

7

ated or

FIG. 6 shows a sepresontative display nflh( Illﬂh infor-
mation provided by the computer sysicm
o is cssentially the same as that >I\-Iu| in FIG
pl that he display 4 contains at 161 the posstion of
the car 0. The mobile user sation $2 provides 1 significant
.uv.mm i that it allows the commuter ¥ immcdiately
[ be comsnuler's immediste
inity based on the commuter’s present kocation. The
commmuler docs ol havs 1o wail for a poriodic traffic report
Further, waffic coaditions are peovided at a plurality of
Rocations, and e Elomation bs cossemporancous. Hased
o the receipt of such information, the commuter may decide
1 use: a0 alienate roule pathes thas o
frecway,

Thos, i e ensbodin
provides the rebevant traffic
wscr o0 a timely basis. The displsy may be tailored o

ovide the information for the current location of the
comemuter, logether with the spcoming traffic that lics shead

In & preferred embodiment, the syssem obiains traffic
infoemation from wsces that have » GPS receiver 62 1n this.
system, whenever a user station &2 requests traffic informa-
tion from the comgutes sysicms 40, the compuicr sysem 40
assoxiates 3 vebocity {speed) of that particular ser with ils
curreat location. The veloeity may be detesmined th
warkely of methods. In onc sysiem, whea the iscr fequests
wallic in 52 wpplics st caly its
Tocation bt al ils crrent vekocity, The wser station
obasin jis currest velocity in any fashion, For exampl
wser station 52 may track it location over time wsinyg the
GPS roceiver 82, and abwo keop track of the time associased

£ 8

nation, the user sl

0 with cach location by using an istermal clock. The welocity

could then be calculated by simply dividing the difference
between respective tions by respective fimes.
Abcrnatively, the user station £2 may he connected o the
wehicle's. specdomeler or dometer, and measure vekocity
usiag information provided by the vehicl 0 jsself
Aberuatively, e computer syssem 40 self could calcalste
the velocity of each wer. |n such 1 sysicm, each user sialios
52 would provide the computc system S0 with » usique
idcasificulion ek togaiber wih i ha.lnm!\ The commputer

uning ¥ wills
cach location reporicd by cach wsr Prelerably, the P
Socation is sct tongether with the current time al the user
statian o thiat dlays ieurred in tramsnission do ot change
the result. The velocity of each wser comld then be caloslasoed
by calculating the differeoce in location for s particulsr user
{identificd by its unigse identification coade) by the respece
tive times associased with each of these locations.

Position/Location

Traffic's Markman Presentation - 9/8/10

124



VEHICULAR MOVEMENT

Traffic’s Claim Construction

Traffic's Markman Presentation - 9/8/10 125



VEHICULAR MOVEMENT

US 6,466,862 B1

natically, of in respodise 1o & pequest for such in
1 froen 3 use

I anatber euemplary embodisen, the compulse system
40 ausamatically genorates traffic reports 1o be sent 1o the
user station 82 af predescrmined times. For cxample,  user
may indicate that it wishes 1o receive & traffic repoet every
morming at 7:3)am. The computer sysicm 40 ai
scnds 10 the user tation 52 at b predelermincd lime
am., for examgle} the traffic information collected from the

traffic monioring wnits 0. The information could be senl to &

3, lernatively
it via c-mail. The walfic report
y abo be provided in a format spesific 1o the wser's
aphic region andior wser's driving habits, such as

anticipated (potential) route 1o be travekd. The compuiet 1

system 40 may also swomatically send the traflic ink
t5on 1o 3 display i the wscr's vehicle in response 1o some
event, such as turning on the vebicle, time, key press, eic.

In ancther embodiment, the computer sysiem 40 allows &
user o calculate the amount of time necessary to travel from
oec bocation o spolber kocation aloag the road 12 The uscr
scnds a regreest 10 b compster sysicm 40 indicating the two
locations along the road along which travel is desired. The
user may, for example. indicale oa the display by highlight-
g the two locatioes o the rosd 112 using 3 compuler
mouse, Allcrnatively, e two locations may include the
user’s currenl bocation, as detcrmined by a vehicle hascd
GPS sysiem, so that only the destination needs 1o be cnlered.
The compuier sysiem 40 then calculates the anticipated
amomnt of time @ will ke 10 travel from one point 1 the
other point hased upon the trallic data collected by the
various traffic monitors 20 betwoen the two locations. |||
addition, the system may caboulte aliemative routes i
1o determine the fastest route in view of the traffic mb.:rm -
tson. The computer sysscen H b scids a signal hack b the
uscr station 82 1o indicalc tbe amount of lime that the travel
from the first 10 the secoad location will take. The mete
determised as the best may be 3110 assisd the
user in travel,

taid on &

I yet anothes cmbodiment of the srvestion,
a divided freeway with vehick traffic Bowing in oppositc
directioen in cach of the divided sections. Each section of the
frecway 12 has mubtiphe lancs 124-12C. The inffic moai-
toes 20 me asure sch of the lanes 124-12C of esch
section 12 of the divided frecway. The maniton 20 may
measire traffic o only coe portion of the divided freeway,
or may measure traffic conditions in each of the lancsof each
sections of the divided freeway. The mositor wsed 10
iraflic in multiple lanes may be o digiial video

e
camnera.

FIG, 8 shows yot anotber embodiment of 2 display 54,
which displays iraffic imformation for cach individual ke of
e divided Freewsy shown in FIG. 7. For example, in
display 84, the wrallic conditions in cach sdividaal lane
H2A-112C is displaved for the roud section 113, By das-
playing conditions for cach particular lane, the sysiem has
the advantage of allowing the user 1o anticipste particular
lane peobdeens which may ocoer ahea
i lane 11207 In ackdi i an aliernative embodsm
dinplay 54 is capable of displaying the individual locali
cach individusl vehicle on the road 112,

136, 4 showes an abiermative embodiment of a wser station
2. User station &2 is a mobile u
52 has transmilliog s
ing with the nctwork S0 Such brammilting snd foce
usits 64 may be any devices capable of tramsmitting digital

fecEiving

7 shows

12

of amalog das, such s, for example, 3 digital or aalog

cellular phose
The wser station 52 may alm I-( unlaimd v«llhma car 68
that fusthe elobal pe 2 syslem
ece: cceives sigaals
from GPS satellites 70 which (mhk the 1-I'h rocoiver o
determin i location. When 3 commuler roquests raffic
.=.| forenation wsing the mobile uscr station 52, the regeest for
e of the user 15

systom 40
ton back 1

cly. he comgutcr sysiem 40 may provide traffic
ioe i the wver station 82 which with
e GIS receiver 62 displays

& shows & represcntative diplay of e e
provided by the compaer sysle i
tion provided is essentially the same xs that mw..a o F
J.(\u.pl that the display i the pasition of
o 60 Th mobi s station 52 provides 3 significant
o mcideale |
mmuter’s imemediste
inity based on the commulcr's prosent location
comenuter dues oot have i wail for a periodis traflic report.
Further, traffic conditions provided s & plurality of
locations, and the information is conscmporancows. Based
oa the receipt of such information, the commester may decide
1o use an alicrnate roule rather than contisse on the curnent

|ﬁ.||.rmm( traffic information i the o

Thus, in the 4 shown in FIG, 4, the system
provides the information 1o the commmier or
user om 2 Ixm(l\ basis. The disply may be iloced
peovide the tion for the currest location of the
comenuter, I..\xllkr\\lm the upcoming traffic that lies shead

I & prefersed embodimest, the sysicm obtsing traffic
imformation from wscrs that bave a GPS roceiver 62. In this
sywiem, whenever a user sistion 52 roquests traffic informa-
tion from the computer system 4, the computer sysiem 40
associates & vebocity (speed) of that particulas user with its
currend lecation, The velocity may be determised theough 2
wariety of methods. In one syssem, when the user roquests
tralfic imfoammation, the user sation $2 wupplics nos valy iis
foscation but al weloeiny, The wser
wbexin its curtent vekosity in asy fashion, For example,
user station 52 may track its bocation over time using the
GPS receiver 62, and also koep track af the time associsted
with each location by using an internal clock. The velocity
could then be calculated by simply dividing the diference
between respective locations by respective times.
Abscrnatively, the uscr station 52 may be connecied i the
wehicle’s spocdometer o odomcter, and measire velos
usieg information provided by the vebicle 60 itself
Abeematively, the coenpuler systcm 40 fsclf could ealeulste
the vebocity of cach wr. I sich a systcm, cach user station
52 would peovide the computer sysiom 40 with & unique
iddestification code fogether with its location. The conspuler
sysicim 40 thes aswociates 3 lise using o
reposted by cach uscr. Profers
kocalion is sent logether with the current time it the uscr
station sa that delays incwrred in iransmission do ool change
the pesuls. e weloity of cach wser could then be cale

¢ the dillcsenwe in kocation for & particular user
ifcation code) by the respec-
tive times associated with each of these locations.

Change in position/location
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‘motion picture Fum (n. 4)
m:llnn ‘;vckness noused, vomiting, ete. coused by
the mution of 1 car, boat, et
tivate (mot'a vit') vi. -vatied, -vating ta provide
“with, or affect os, a mative; incite -—~ma'tivation o,
mit'ivt n. | < L mouvere, move! 1 an
ulse, ete. thot causes one o act;
ncentive 2 Momw (sense 1) —adf. of or cansing

- mation o ) ;
-moltive (mdt'iv} combining [orm moving, of mntion
fautomutive,
motley (mit'le) adf. [ < 7§ 1 of many colors 2 of
many different or clashing elements [a motley group)
mojto-cress (mi'ta keos’) n. {Fr] a cross-country
ice for lightweight moloreycles
mo-or (mot'art A, (L < movere, 1o movel 1 any-
thing thal produces mution 2 an enging; esps, an
internal-combustion engine 3 a machine fur con-
verling electric energy intn mechanical energy —adj.
1 peoducing motion 2 of or puwered by o motor 3
af, by, ur for motor vehicles 4 of or invalvimg muscu-
Iar 1s —vi, v travel by bl
mo‘ftar-bike’ a. [Colloq.] 1 0 motor-driven hicycle 2
8 light motoreyele
mo'forboat’ o, o mator-driven haat, esp. a small nne
motor-cade’ (-kad') o [socon + -cane ! autn-
ile procession
mo’ftor-car a. an automohile
mo‘forcyiele (.sikoal) . o two-wheeled vehiele pro-
pell gllil by an internl-combustion engine --moftor-
cyflist .
mg;[;r home n motor vehicle with a truck chassis,
tfitied os o traveling home
mo-tor-dist (mat‘ar ist) n. ane who drives an automo-
ile ur Leavels by autamobile
mo’torize’ '} vt -ized', -izing to equip with o
“mutor or with motor-driven vehicles —mo‘tori-za’-

i .
moftorman (-man) n., pl. -men one wha drives nn
ectric streetear or el loeomotive
motor vehicle an automotive vehicle, esp. an aut-
mubile, truck, ar bus
matle (miit"l) vt. -tled, -tiing | < morey | tn mark
awith blotches, ete. of different colors —mot'lled adj.
molio (miit’s} m., ol -toes or -tos Elt, n word | a
ord o suying that expresses the goals, ideuls, cie.,
a5 uf 0 nation
mould (mald) a., vi., vi. chiefly Brit., ete. sp. of morn!,
011 MOLDY
~ mould‘ing n. ehiefly Brit., vte. sp. of moLoiwe
mouldy (mol'de) adj. chiefly Brit., elc. sp. of motny
moult (mali) vl chiefly Brit. sp. of Moty
mound (mmund) 2. < ? MDu mond, protection | o
heap ue bank of carth, sand, ete. — v 10 heap up
mount? {mmint) A. | < L mons § a mountain
mount? (mount) v, {< L mons, mountainf 1 to
climl; ascend 2 1o elimb up un something, s a borse
3 tu incrense in amount —vA 1 to o up; aseend fto
maunt stairs] 2 to get up on (a horse, Eztrmm, elc.)
3 10 provide with horses fmounted police/ 4 (o place
ur fix (a jewel, picture, elc.) on or in the proper sup-
nort, bocking, efc. 5 to arrange (0 dead onimal, ete.)
for exhibitivn 6 to pluce (n gun) into proper position
T use 7 tu prepore for and undertake (an expe
tion, ete) —n. 1 a mounting 2 o home, ete. for
riding 3 the support, setting, ete. on or in which o
thing is mounted
ountain (mount™n) o [ult. < L mons| 1o notural
~ ralsed part of the earth, larger than o hill 2 & large
le, amount, elc. —ad). uf ur in mountains
oun'tain-eer’ (-ir') a. 1 ane who lives in a moun-
- tainous region 2 n mountain elimber
mountain goat o long-hoired, goatlike antelope of the
‘Rocky Mountains
. mountain lion con
loun'tain-ous adj.
mountuin; esp., huge
ountain sickness weukness, nausen, ete. caused by
Lhin nir at high altitudes
moun-tebank (mount’s bagk’} m. { < It mantare, to
muunt + in, on + bancn, bench | o charlatan or quack

t
1 full of mountaing 2 like o

281 motion picture
mow
mount’ing n. something serving as o backing, sup-

part, setling, etc.

mourn (morn) vi., vt 10E murnanl 1 to feel or
express sorrow for (samething regrettsble) 2 to
grieve for (someone who has died) —mourn’ier a.
moum’ful adj. 1 feeling or expressing griel or sorrow
2 euusing sorcow

Mourn‘ing . 1 Lhe expression of griel, esp. ot some-
one's denth 2 binck clathes, ete.. worn as such an
expression 3 the perind during which one mourns
mouse (mous; for v, also mmiz) ., pt mice {0R
mius | 1 any of many smoll rodents, esp, u species
that cormonly infests buildings 2 o timid person 3
[Slang] o black eve 4 a hand-held device for control-
ling the video displny of o computer —vi, moused,
mous‘ing to hunt mice

mousse {mi®s) m. §Fr, foam | 1 o light, chilled des-
sert made with egg white, whipped cream, ete. 2 an
aerosol fonm uscd (o keen hair in ploce, etc.

mous-tache {mus'tasl’, mas tash’) n. var. of ans-
TACHF.

Mously (maiuss, mouz’-) adj. fer, -i-est of ar like o
mouse; specif., quist, L b, ele. Also mous’ey
—mousfiness n.

mouth {muuth; for v. meath) n., pl. mouths {mouthz)
[OE muth§ 1 the opening in the head through
which fuod is token in nnd sounds ore made 2 any
opening regarded as like this jthe muuth of o jar,
river, ele.] —vt. 1 Lo sny, esp. insincerely 2 to form
(a word) with the mouth silently —dawn in {or aty
the mouth |Collog.] unhappy —mouth off [Slang] tu
talk Joudly, impudently, ete.

mauth’ful’ ., pl. -fuls’ 1 as much s the mouth ean
hold 2 as much us is usunlly tnken into the mouth 3
asmall umount 4 [Slang] o pertinent remarlke: fly

in say a mouthful

mouth organ HanMoNIcA

mouth’piece’ n. 1o part, os of o musical instrument,
held in or ta the mouth 2 a person, periodieal, ete.
which expresses the views ns of a graup

h'wash’ n. n flavared, often antiseptic liquid for

ing the mouth

hwa'ering (-wol’ar in) adj. appetizing tasty

h'ly adj. Jier, -f-est talkative, esp. in a bombos-

ic or rude way —mouthTi-ness .

mouten (m&@'tin') A §Fr, sheep! lambskin or
sheepskin made to resemble beaver, senl, ete,

mov-alble {mdv'a bal) adf. that ean be moved from
une place Lo another —a. 1 something movable 2
Latw personal property, esp. fus re: wsunlly used in
pl.Alsu move’shle

move (miv) vi. moved, moving ! < Lmovere[ 110
chunge the place or position of 2 to set or ke,
motion 3 {o couse {to do, say, ete.) 4 1o arous

i ally, os in o meet-
ing —vi. 1 to change place or position 2 to ehange
one's residence 3 to be active 4 to make progress 5
to tnke action 8 to be, or be set, in motion 7
make a formal application (for) 8 ta avaewnte: said
of the bowels 9 to be sold: said of goods —n. 1 act
of moving 2 an action toward some gonl 3 o change
of residence 4 Chess, Checkers, eic. the aet of mov-
ing a piece, or one’s turn W move —move u[: 1
promole or be prumoted —on the mave [Culloy
maving aboul fram place to ploce

move'ment n. 1 u moving or manner of muving
an evacuation (af the bowels) 3 a change in the loca-

tion of troops, ele. 4 organized aclion by people
working toward n gonl 5 the moving parts of o
mechnnism, as of o elock & Music o) n principal divi-
sion of o symphony, ete. b) rhythm

mov'ler a. ane thal moves: specif,, one whase work is
moving furniture, ete. for those changing residence

moviie (maov'e) A. | < moving pieture | n.
HE movles 1 the film industry 2 a showing of a
ilm

mow! {(ma)} wi., vi. mowed, mawed or mown (min),
mowTng { OF mawan | 1o cut down (grass, ete.) from
{a lnwn, ele.) —mow down 1 ta cause Lo fall like cut
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Source: Webster's New World Compact School and Office Dictionary (3d Ed. 1995)
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Traffic’s Claim Construction
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VEHICULAR MOVEMENT

Google’s Construction Same issues as before

= Should not be limited to “current” data

= Should not be restricted to only “speed,
frequency or flow”

= Should not be restricted to “multiple” vehicles
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Traffic’s Claim Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 1 - ‘862 PATENT

A system for providing traffic information to a plurality of mobile users connected to a network, comprising:

a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter, said
detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

a receiver, remotely located from said transmitter, that receives said signals transmitted by said traffic
monitors; and

a computer system interconnected with said receiver and said network;

a mobile user station connected to a global positioning system receiver, a display, and a communicating
device; and

said computer system, in response to a request for traffic information from one of said mobile user stations,
providing in response thereto to said one of said mobile user stations traffic information representative of said
signals transmitted by said traffic monitors;

wherein said traffic information transmitted by said computer system is displayed graphically on said display;
and

wherein said computer system has a map database, and said computer system, in response to said request for
information, transmits map information representative of a portion of said map database, and said map
information representative of said database is displayed graphically together with said traffic information.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 21 - ‘862 PATENT

21

A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a plurality of mobile user stations, each mobile user station being associated with a display, a global
positioning system receiver and a communicating device to allow each of said mobile user stations to
send and receive signals;

a computer system interconnected with another communicating device and a network, said computer
system being capable of sending and receiving signals to and from said mobile user stations;

said computer system including a map database and a traffic information database, said traffic
information database containing data representative of traffic at a plurality of locations;

at least one of said mobile user stations providing a request to said computer system for information
together with a respective geographic location of said one of said mobile user stations, and in response
thereto, said computer system providing to said one of said mobile user stations information
representative of selected portions of said map database and selected portions of said traffic information
database based on said respective geographic location of said one of said mobile user stations; and

said one of said mobile user stations displaying graphically on said display information representative of
said selected portions of said map database and said selected portions of said traffic information
database.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 31 - ‘862 PATENT

31

The system of claim 21 wherein said location of said one of said mobile user stations is
displayed graphically.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 22 - ‘606 PATENT

22 | A system for providing traffic information to a plurality of mobile users connected to a network,
comptrising:

a. | a plurality of traffic monitors, each said traffic monitor comprising at least a detector and a transmitter,
said detector providing a signal including data representative of vehicular movement and said transmitter
transmitting said signals;

b. | areceiver that receives said signals transmitted by said traffic monitors;

C. | a computer system interconnected with said receiver and said network;

d. | a mobile user station includes a display, and a receiving device;

e. | said computer system providing to said one of said mobile user stations traffic information representative
of said signals transmitted by said traffic monitors;

f. | said traffic information transmitted by said computer system is displayed graphically on said display; and

g. | wherein less than all available traffic information is displayed by said display.
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9
diagnose problems, and otherwise provide mpul o [[a]ﬁv.
monitor 20 to facilitate collection of tralfic
example, the video camera 29 could be remotely '_DL
1o view a traffic lane of interest.

Traffic information may be provided to users in any
suitable manner, such as the examples that follow. A user
station 52 is connected to the network 50. Preferably, the
user station 52 includes & graphic display unit 54 (see FIG.
3). For example, the user siation 52 may be a standard
personal computer with a display monitor 54. The network
50 is preferably the Internet. However, the network 50 could
also be a local area network or any other type of closed or
open network, or could also be the telephone network, The
user station 52 sends a signal over the network 50 1o the
computer system 40 requesting traffic information. In
response 1o receiving a request from the user station 52, the
compuier system 400 iransmits traffic information represen-
tative of the traffic information collected by the various
trafic monilors 20 to the requesting user station 52. The
compuler system 40 may transmit average speeds detected
by cach of the traffic monitors 20 at cach of their respective
locations. The traffic information may be presented to the
user as a web page. The computer system may send traffic
information corresponding to only some of the traffic moni-
tors. The user may select which portions of the road 12 are
of interest, and the computer system 40 may transmit traffic
information corresponding to that portion of the road 12.

FIG. 3 shows an cxemplary display 54 displaying the
traffic infarmation provided by the computer sysiem 40. The
computer system 40 provides data from its memory which is
representative of the road 12, such as data from a map
database, which is displayed as a road 112 on the display 54.
The computer system 40 also provides traffic information
collected by each, or a selected set, of the respective traffic

menitors 20 which is displayed in portions 11da-114d ;

and/or the traffic information derived from individual mobile
user stations having a global positioning system locator a:
described in detail below. In the exemplary display shown i
FIG. 3, the portions 114a-114d display different colors or
paiterns representative of average vehicle speeds (for
example, in miles per hour) along different portions of the
road 112. Of course, the display may display other iypes of
information, such as traffic flow (vehicles per second) or
vehicle frequency. The display 54 may include information
in eiiher graphical or text formal fo indicate the portion of
the road displayed, such as location of milepost markers or
place names 116.

While the display 54 shows one format for displaying the
information, other formats for presenting the information
may likewise be used, as desired. It is not necessary 1o
provide a graphical representation of the road 12. Insiead,
information could be provided in a textual manner, such as,
for example, mile post locations for cach of the traffic
monitors 20 and presenting textual traflic information for
each location.

Thus, the sysiem may operate as follows. The traffic
monitors 20 detect or otherwise sense traffic to provide
traffic information. The traffic monitors 20 may detect or
otherwise calculate vehicle speed, average vehicle speed,
traffic flow, vehicle frequency, or other data representative of
the fraffic. The traffic monitors 20 may sample either
continuously, or may sample at inlervals 1o conserve power.
The transmitter 26 transmits the signals provided by the
traffic monitors 20 1o the receiver 30 either continuously or
at intervals. Such signals may be cither transmitted directly
i the receiver 30, or may be iransmitied through other traffic
monitors 20, The receiver 30 receives the signals re

10
by the various traffic monitors 20 and passes these signals to
ihe computer system 40, The computer system 40 receives.
the data from the traflic monitors 20. The computer system
may caleulaie or process the traffic information for the users,
s necessary. It is not necessary for the traffic monitors 20 to
caleulate traffic data, if de: In response 1o a request from
a user station 52, the computer systemn 40 provides the traffic
information aver the network 50 to the user station 52.
The sysiem 10 has many advantages. It allows a user o
1o Teceive contemporaneous traffic information from a plurality
of locations. It allows the user (o oblain immediale infor-
mation rather than waiting for the broadcast of information
at specified times. Further, the amount of information pro-
vided by the system is far superior to that provided by any
15 ©ther traffic reporting system. A user can obtain immediate
and contemporancous traffic conditions, such as average
vehicular speed, traffic flow, or vehicle frequency, for a
plurality of locations along a road. Where traffic monitors
are provided along several different roads, a commuter ma
1hen select among the various altemnative routes, depending
on the traffic conditions for ¢ach road. The system also docs
not rely on the manual input of information, and thus
provides information more accurately and more quickly.
also eliminates subjective descriptions of traffic infor

tions.

In one embodiment, the computer sy
the signals generated by the video ¢
tive traffic monitors 20. FIG.

3 54 in which a

» image 129 is to be received from.
T could initially select to view the image
«camera at a first location, and then
the image transmitted by another video camera
cferably at another traffic monitor 20, at a different
jon.
e system 10 preferably further includes the ability 1©
send messages about road conditions. FIG. 3 shows such an
exemplary message 130 in text format. The computer system
40 is capable of storing data messages and (ransmitting the
data messages with the traffic information. The data mes-
sages would indicate items of particular interest to the
commuter. For example, the text message 130 could indicate
25 that there was an accident al a particular location or
‘milepost, that construction was occurring at another location
or milepost, or that highway conditions were particularly
severe and that alternative routes should be selected. The
system 10 could provide multiple messages through which

so the user could scroll so as to receive different messages in
addition to the traffic information received from the various
traffic monitors 20. In another embodiment, the user station
52 includes a voice synthesizer capable of reading the
messages to the user.

5 In yet another embodiment, the system 10 may also
provide additional graphical information relating to traffic
conditions, For example, the computer system 40 could
transmit the location of an accident or comsiruction site
along the road 12, The information would be displayed on

o0 display 54 as an icon or other symbol at the location

indicaling the presence of an accident or highway construc-

. Such an icon is shown at 140 in FIG. 3. Altcrnatively,
he eomputer system could also display an icon representa-
tive of a restauranl, gas station, hospital, rest area, or

65 roadside attraction, In such a system, the computer system
would contain or be linked 10 a database containing such

information. The information could be displayed

45-50 mph

| 20-25 mph

130

TEXT MESSAGE

VIDEOQ

e

1144
Milepost 5
— 116
Capitol Highway
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9
diagnose problems, and otherwise provide input o traffic
monitor 20 to facilitate collection of trafic da
example, the video camera 29 could be remotely posi
1o view a traffic lane of interest.

Tralfic information may be provided 1o users in any
suitable manner, such as the examples that follow. A user
station 52 is connecled to the network 50. Preferably, the
user station 52 includes a graphic display unit 54 (see FIG.
3). For example, the user station 52 may be a standard
personal computer with a display monitor 54. The network
50 is preferably the Internet. However, the network 50 could
ulso be a local area network or any other type of closed or
open netwark, or could also be the telephone network. The
user station 52 sends a signal over the network 50 10 the
computer system 40 requesting traffic information. In
response 1o receiving a request from the user station 52, the
computer system 40 transmits traffic information represen-
tative of the traffic information collected by the various
traffic monitors 20 to the requesting user station 52. The
computer system 40 may transmit average speeds detected
by each of the traflic monitors 20 at cach of their respective
locations. The traffic information may be presented to the
user as a web page. The computer system may send {raffic
information corresponding to only some of the traffic moni-
tors. The uscr may seleet which portions. of the road 12 are
of inierest, and the computer sysiem 40 may transmit traffic
information corresponding 1o that portion of the road 12
sxemplary display 54 displaying the
1 provided by the computer systcm 40, The
computer system 40 provides data from its memory which is
representative of the road 12, such as daia from a map
dutabase, which is displayed as & road 112 on the display 54.
The computer system 40 also provides traffic information
collected by each, or a selected set, of the respective traffic
monitors 20 which is displayed in portions 114a-114d
and/or the traffic information derived from individual mobile
user stations having a global positioning system localor as

. 3, the portions 114a-114d
patterns representative of average vehicle speeds (for
example, in miles per hour) alang different portions of the
road 112, OF course, the display may display other types of
information, such as traffic flow (vehicles per second) or
vehicle frequency. The display 54 may include information
in either graphical or text format to indicate the portion of
the road displayed, such as location of milepost markers or
place names 116.

While the display 54 shows one format for displaying the
information, other formats for presenting the information
may likewise be used, as desired. It is nol necessary to
provide a graphical representation of the road 12. Instead,
information could be provided in a textual manner, such as,
for example, mile post locations for cach of the traffic
monifors 20 and presenting fextual traffic information for
each location.

Thus, the system may operale as follows. The traffic
monitors 20 detect or otherwise sense traffic 1o provide
traffic information. The traffic monitors 20 may deiect or
otherwise calculate vehicle speed, average vehicle speed,
wraffic flow, vehicle frequency, or other data representative of
the iraffic. The traffic monitors 20 may sample cither
continuously, or may sample at intervals to conserve power.
The transmitter 26 transmits the signals provided by the
traffic monitors 20 to the receiver 30 either continuously or
at intervals, Such signals may be cither transmitted directly
to the receiver 30, or may be transmitted through other traffic
monitors 20. The receiver 30 receives the signals received

20
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by the variaus traffic monitors 20 and passes these signals o
ihe computer system 40. The compuier sysiem 40 receives
the data from the traffic monitors 20. The computer system
may calculale or process the traffic informatian for the users,
as necessary. It is not necessary for the traffic monitors 20 to
caleulate traffic data, if desired. In response to a request from
auser station 52, the computer system 40 provides the traffic
information aver the network 50 10 the user station 52

The system 10 has many advantages. It allows a user 1o
' contemporaneous traffic information from a plurality
of locations. It allows the user to obtain immediate infor-
mation rather than wailing [or the broadeast of information
al specified times, Further, the amount of information pro-
vided by the system is far superior 10 that provided by any
other traffic reporting system. A user can obtain immediate
and contemporancous traffic conditions, such as average
vehicular speed, traffic flow, or vehicle frequency, for a
plurality of locations along a road. Where traffic monitors
are provided along several different roads, a commuter may
then select among the various allernative routes, depent
on the traffic conditions for each road. The system also does
not rely on the manual input of information, and thus
provides information more accurately and more quickly. It
also eliminates subjective descriptions of traffic information
by providing measured data representative of traffic condi-
tions.

In one embodiment, the computer system 40 also receives
the signals generated by the video cameras 29 at the respe
tive traffic monitors 20. FIG. 3 shows an exemplary display
54 in which a video image 129 is provided. In this
embodiment, the user may select fram which traffic moni-
loring unit 20 the video image 129 is o be received from
For example, a user could initially seleet to view the image
generated by the video camera at a first location, and then
later view the image transmitted by another video camera
29, preferably at another traffic monitor 20, ai a different
Tocation.

The system 10 preferably further includes the ability 1o
send messages about road e ns. FIG. 3 shows such an
exemplary message 130 in text format. The compuier system
40 is capable of storing data messages and transmitting the
data messages with the traffic information. The data mes-
sages would indicate items of particular interesi io the
commuter, For example, the text message 130 could indicate
that there was an accident at a particular lo n or
milepost, that construction was occurring at another location
or milepost, or that highway conditions were particularly
severe and that alternative routes should be selected. The
system 10 could provide multiple messages through which
the user could scroll so as 1o receive different messages in
addition to the traffic information received from the various
traffic monitors 20. In another embodiment, the user station
52 includes a voice synthesizer capable of reading the
messages 1o the user.

In yet another embodiment, the system 10 may also
provide additional graphical information relating to traffic
conditions. For e¢xample, the computer system 40 could
transmit the location of an accident or consiruction site
along the road 12. The information would be displayed on
display 54 as an icon or other symbol at the location
indicating the presence of an accident or highway consiruc-
tion. Such an icon is shown at 140 in FIG. 3. Alternatively,
the computer system could also display an icon representa-
tive of a reslaurant, gas slation, hospital, rest area, or
roadside attraction. In such a system, the computer system
would contain or be linked to a database containing such
information, The information could be displayed
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naing raves. It is used in radar and computer applica-

ic — A symbol produced by & process such as

jariting, drawing, or printing.
graphical analysis —The use of diagrams and other
¢ metheds (o obtain operating data and answers lo

gleic, insert, replace, move, rotate, expand, coniract, and
armpolate.

raphical language—A programming language
o xpresses programs in @ graphical form rescmbling

jweharts.
graphic equalizer— 1. An equalizer that functions
Jtanzously ol a number of preset any of

DISPLAYED GRAPHICALLY

graphic — Greenwich mean time

Gratz rectifier—An amingement of twe rectifiers
per phase connected inlo a three-phase bridge circuil to
provide full-wave rectification.

gravity—The force that tends to pull bodies toward
the center of the carth, thereby giving them weight. See
aiso g.

gravity cell —A primary cell in which two elec-
trolytes are kept separaied by differences in specific grav-
ity. It is o modification of the Daniell cell and is now
obsolete.

gray body— A rodiating body whose spectral emis-
sivity remains the sume at all wavelengths. 1t is in constant
rutio of less than unity to the rdiation of a blackbody
radigtor at the same temperature.

Gray code— 1. A positional binary number notation
in which any two mumbers whose difference is 1 are

i :

hich muy be boosted or cut independently of all athers.
Ofien done at standard 1, Y, Us, or Yy octave center
vencies. Graphic equalizers are penerally peaking-
equalizers. 2. A multiband equalizer whose controls
: sliders, so that their settings can be seen os a rough
ph of their frequency response characleristics. 3. Tone
trol device that uses separate adjustments o cut or
different frequencies within the sudio band. A
amphic equalizer provides greater contral over tone than
le-knob tone controls.
raphic instrument —See recording instrument.
raphics — 1. In communications systems, an infor-
tion mode in which intelligence is reproduced by use
graphic system (a variation of facsimile). 2. Nonveice
alog information modes and devices such as facsimil
1ad television. 3. Using computer technology to create o
“imwing that is usually displayed on a terminal or plotter.
graphics board—A hardware add-on that boosts
1 computer's graphics capabilities. Common graphics
dapters include CGA, EGA, VGA, and Super VGA.
phic symbol—An electronic circuit diagram
ibol formed using one or more basic elements such as
fnes, circles, arcs, and squares. The meaning of a symbol
s not changed by its orientation, although some symbols
in one direction by convention. Line
th and symbol size do not affect a graphic symbol's
meaning.
raphic tablet— A surface through which coordi-
e points can be transmitled by identification with a

and in the construction of some carbon resistance
c{‘:ln:nls. “The most common use is in so-called lead pen-

re fuses lo open the

il, the spring shows a visible signal and closes an
ary circuit to actuate an alarm,
graticule — A calibrated screen ploced in front of o
Cuthode-ray tube for mensurement purposes.

grating—A device for spreading out light or other
ation, It consists of narrow parallel slits in a plate or
ow parallel reflecting surfaces made by ruling grooves
t polished metal. The slils or grooves hreak up the
wves as they emerge. See also ultrasonic cross grating;
lirnsonic space groting.
* grating reflector— An antenna reflector consisting
rm: openwork metal structure that resembles a grating.

¥ that are the same except in
one place or column and differ by only one unit in
that place or column. 2. A numeric code composed of
o number of bits, assigned in such a way that only one bit
changes at each increment (or decrement). 3. A modified
binary code. Sequentinl numbers are represented by binary
expressions in which only one bit changes at a time; thus,
errors are easily detected.

Gray-code test patterns—A sequence of input
pattems in which only one input pin chonges state at each
test step.
gray image—Any image composed of the full
spectrum of gray shades ranging from black to white.

gray scale— 1. A series of regularly spaced tones

\ging from white to black through intermediate shades

els.

gray-scale capability —The ability to accurately
reprodiice different light levels. At present there are
several standards for judging gray-scale display. Some
define each light “level” that mokes up the scale as the
brightness change discernible by the eye (typieally a 3-
(o 5-percent change). Another standard, less subjective,
defines gray scale as the difference in brightness required.
1a produce & specified density change on processed flm.

gray scale image — An image consisting of an aray
of pixels that can have more than two values.

great al—Also called the i
manual or lower manual. In an organ, the keyboard
normally used for playing the accompaniment to the
melody.
green-gain control — A variable resistor used in the
matrix of a three-gun color television receiver to adjust
the intensity of the green primary signal.

green gun—The electron gun whose beam, when
properly adjusted, strikes only the green phosphor dots in
the color picture tube.

green restorer—A dc restorer used in the green
channel of o three-gun color-television picture-tube cir-
cuit.
green video voltage—The signal voltage that
controls the grid of the green gun in a three-gun picture

tube.
Greenwich civil time — Sze universal me.
mean i i GMT or
Gmt. The mean solar time at the meridian of Greeawich
(zero longitude). Tt s used as n world-wide reference time.
Also called zulu time, because of the Z time zone. This
widely used standard time reference is equivalent to EDT
plus 4 hours, EST or CDT plus 5 hours, CST or MDT
plus & hours, MST or PDT plus 7 hours, and PST plus
B hours.

Source: The Modern Dictionary of Electronics (7t" Ed. 1999)
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Traffic’s Construction Google’s Construction
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

DISPLAYED GRAPHICALLY

Google’s Construction
= Says nothing about what “graphically” is

= Improperly attempts to define it by what
itis not
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

THE CLAIMS ARE NOT INDEFINITE

= Statutory presumption of validity - 35 U.S.C.§ 282
=  Heavy Burden - “clear and convincing evidence”
= Must show one of ordinary skill in the art would not understand claim scope

= Standard is only met where “an accused infringer shows by clear and convincing evidence that a skilled artisan
could not discern the boundaries of the claim based on the claim language, the specification, and the
prosecution history, as well as her knowledge of the relevant art area.” Halliburton Energy Services, Inc. v. M-I
LLC, 514 F.3d 1244, 1249-50 (Fed. Cir. 2008).

= Must meet an “exacting standard”
= Not indefinite even if “formidable task to understand a claim”
= Only claims that are or are indefinite

= Belied by Google’s ability to construe the terms
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THE CLAIMS ARE NOT INDEFINITE
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THE ASSERTED CLAIMS

®"The ‘862 Patent ®The ‘606 Patent

Claim 1 Claim 22

Claim 4

Claim 10

Claim 21

Claim 22

Claim 23

Claim 25

Claim 31

Claim 32
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CLAIM 4 - ‘862 PATENT

4 | The system of claim 1 wherein said traffic detector detects vehicular speed.
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CLAIM 10 - ‘862 PATENT

10

The system of claim 1 wherein said computer system selects said traffic information to
provide to said mobile user station based on a sighal received from said global positioning
system receiver.
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CLAIM 22 - ‘862 PATENT

22

The system of claim 21 wherein said computer system is connected to a plurality of traffic monitors, and
said traffic information database contains data derived from said traffic monitors.
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CLAIM 23 - ‘862 PATENT

23

The system of claim 22 wherein said computer system updates said traffic information database based
on data received from said mobile user stations.
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CLAIM 25 - ‘862 PATENT

25

The system of claim 21 wherein said computer system updates said traffic information database based
on data received from said mobile user stations.
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CLAIM 31 - ‘862 PATENT

31

The system of claim 21 wherein said location of said one of said mobile user stations is
displayed graphically.
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The Traffic Patents Terms for Construction Claims Not Indefinite Constructions Chart Asserted Claims

CLAIM 32 - ‘862 PATENT

32

The system of claim 31 wherein said displayed location of said one of said mobile user
stations changes based on movement of said mobile user station.

Traffic's Markman Presentation - 9/8/10

150



CHART OF THE PARTIES’ CLAIM

Claim Phrase

Computer System

Data representative of traffic

Displayed/displaying
graphically

Information representative
of...selected portions of said
traffic information database

interconnected

CONSTRUCTIONS 1-5

Traffic’s Construction

a computer or computers that receive data representative of
vehicular movement from the traffic monitors and send traffic
information representative of said signals transmitted by said
traffic monitors to the mobile user stations by way of the
network.

No construction necessary; alternatively, traffic information.

Information representative of the map database and the traffic
information are displayed in a pictorial format, such as a
drawing, on the display of the mobile user station. Other
information may be displayed, as well.

“information representative of selected portions of said map
database and selected portions of said traffic information
database” means that certain data from the map database and
certain data from the traffic information database are
transmitted to the mobile user station.

The computer system facilitates the continuous or periodic
movement of data from the receiver to the network.

Google’s Construction

No construction necessary

Indefinite; alternatively, the current speed,
frequency, or flow of multiple vehicles traveling
along a road

Represented other than in text format

Indefinite in identification of selecting entity (i.e.
user or system) and kind of information
selected; alternatively, the current speed,
frequency, or flow of multiple vehicles traveling
along a road as detected by the traffic monitors,
a subset of which is selected by the commuter

No construction necessary
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CHART OF THE PARTIES’ CLAIM

Claim Phrase

CONSTRUCTIONS 6-10

Traffic's Construction

Google’s Construction

6 Less than all available traffic
information

7 Map database

8 Mobile user station
9 Providing..in response
to/thereto

10 Said user

The computer system may send traffic information

corresponding to only some of the traffic monitors

A collection of map data representative of, but not limited to,
roads, streets, highways, latitude and longitude information

An easily moving or movable device that can transmit data to
and/or receive data from the network; it may be a cellular
phone or other handheld unit, or may be installed within a car

"in response to" means that the computer system, rather than
only arbitrarily sending traffic information representative of said
signals transmitted by said traffic monitors, is capable of
sending traffic information representative of said signals
transmitted by said traffic monitors to a mobile user station as
a result of the mobile user station sending a request for traffic
information to the computer system; "providing to said one of
said mobile user stations" does not need a construction.
However, if one is required, "providing to said one of said
mobile user stations" means that the computer system supplies
data to the mobile user

No construction necessary; alternatively, said mobile user
station of claim 1.

Indefinite in degree (i.e. amount of information)
and kind of information

No construction necessary

A mobile device, distinct from a traffic monitor,
capable of determining and displaying traffic
information

In response to a commuter’s request, providing
relevant traffic information for display by the
mobile user station to minimize manipulation
by the commuter while driving, the request and
the response must occur simultaneously

Indefinite; alternatively, a person who operates
a mobile user station
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11

12

13

14

15

CHART OF THE PARTIES’ CLAIM

Claim Phrase

Traffic information

Traffic information
representative of said signals
transmitted by said traffic
monitors

Traffic information database

Traffic monitors

Vehicular movement

CONSTRUCTIONS 11-15

Traffic’s Construction

"traffic information" means data regarding traffic conditions,
which data can include, but is not limited to, the speed,
velocity, motion, density, flow, frequency of vehicles on a
road, and/or other data representative of the movement of
vehicles on a road.

No construction necessary; alternatively, "traffic information,"
as previously defined

A collection of traffic information

Any device used to sense, measure, detect, and/or determine
vehicular movement and transmit and/or provide a signhal
representative of vehicular movement

the velocity, speed, position, and/or change in position of a
vehicle
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Google’s Construction

“Traffic information" should be construed in the
context of "traffic information representative of
said signals transmitted by said traffic monitors;" if
considered separately, the term is indefinite,
alternatively it is the current speed, frequency or
flow of multiple vehicles traveling along a road as
detected by one or more traffic monitors

Indefinite; alternatively, the current speed,
frequency, or flow of multiple vehicles traveling
along a road as detected by one or more traffic
monitors

The term should be construed as part of the larger
a collection of traffic information. phrase "traffic
information database containing data
representative of traffic" and consistent with
Google's definition of "data representative of
traffic."

A stationary device capable of determining the
current speed, frequency, or flow of multiple
vehicles traveling along a road

The current speed, frequency, or flow of multiple
vehicles traveling along a road as detected by one
or more traffic monitors
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