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xdiing said 38 balancing Tactor to all subsegusnt 8§
wessurenents nadey ky said flirst tuner;
subtracsting ths N neasursoeit of the oalibration

station wade by the first tuner frox the ¥ neasurewment of the

4

calibration station nade by thy sscoomd tuner to arrive at an ¥
balancing faotory and
adding sald ¥ balaneling factoy to all subssguent ®

measurstments made by zaid first tuner.

. Ina vaning systen for & radic, s mwthod of ﬁatermining
ig a Duality Pactor OF of a channel comprising the. staps ofz
chiaining sanplas of ¥ {naﬁaﬁ} angd AFT fantomatic £ins
runing};
taking the averagss of $aiﬁ samples;
shtaining a refevencs value of ARY;
& subtracting the APP avarage from the rslarencs vaiug
to shtain an AFT sliset; and,
conputing a QF as a facter of ¥, and AFY offset that

is vapresentative of the iistenability of the rapelived signal.

&9, In the methed for a tuning system as set forth in olaiwm
2 TR, whersin sald siep of OF conputation includes the steps of:
vaking the sguare yoobt wf N average times AFY offsety
and

sading thersts the N range divided by two.
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8. In & tuning syestew as st forth o olaim %% saig
Nethed furthsr including the steps of:
okbtaining sapplas of sigaal strmngth-{ﬁﬁ};
taking the sversge of said 8385 sanples; and

incloding S8 as a faotor in the step of computing QF.

83, A method for identifyving the llstenadility of channels

in a}n B revelver imclnding a olvy/highway driving switehl, a
display, and a3 tuner, vharein 58 {(signal strength), N {(noise) and
AP {autam&tig fing tuning) woltages ars profuced on respuative
capacitors, conprising the sheps of:

determining whether said switeh is in the oity or in
the highway positiong

sabtiing vespactive signal styrangth threﬁhmlés at highey
valves when said swited s in the highway posivion than when it
s in the oivy position;

tuning the tuner to & channel in ths bawd;

Slamping the voltagss acyross the capacitors to nsutral
walues of volhagse:

unclanping the capacitors;

obtaining & first group of saaples of the voltage on
sach capacitor and calvelsting thaiy respestive averages;

rajecting & channsl for the purpose of providing a

referents valus of ATT if the woltages averags of B8 samplay are

‘balow a predeterndned threshold valve, oy if the voltage averags

af ¥ samnples are greater tharn & given limit, or i¥ tha AFY

yvaltage average is less than s glven valus;

138
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runing in the noxd chammeld and raposting the procwdure
if the channel is reisoted;

shtaining ssound and thivd groups of samplas of 88, W,
and APe;

scvepting & cohannel oy the purpose of providing &
raferance valus of AFT, if the voltage avarages of said second
and  third sgroups of S5 sawmples avse  both grester then &
predetermined threshold value, the valtage rangss of 38 valuas
of the sanples in s3id sscond snd third groups srs within a given
parosntags of cach other, he voltage averages of the sawmples of
¥ for both groups arve less than a given limit and the SifTerencs
hetwesn the voltags averages of the AFT sanples of bhoth groups
is lsss than & given voltage. which iz less Rhan sald given valus
with which the first group of AFT sanples is comparsd;

socepting the average of the conbinsd averasges of the
saoond and thivd groups of AFD volitages ss the APT rafevrencs
wvaiue;

taning in the next chamnsl and vepeating tha procsdurs
of obtaining a first group of samples of 88, N, and AYY and
ceicuiating thely voltags avearagsas;

redfecting & ohanmel as definitely not listenable, Sor
which the sverasge voltage of the 58 samples iz less than a givan
threshold, oy ths sverage of the ¥ zamples ig graatsy than a
givan 1imit, or the averags 2f The AFT sanples. are offsebt fram
the refsranas valuve of AFYT v more then a pradeterained amventy

tuning in the next channel and repeating the progedurs

3€ the channel is rejfected;

i
P
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shtsining sevoend and third groups of sawmples of 38, N,
angd AR

caloulating the vwoltags avar&gﬁﬁ»af'eamh of ths sscond
and third gronp of sewples of 88, N, and AP, respeobivelyd

deteranining ths voltage ranges of ﬁhalgamﬁlas of 88 in
sash of sald second and thivd gyrsups; and

snalyzing the remaining channals o fdentlify those that
aye very listenmblsy

analyzing the repaining chamnels to sse iF they are at
least marginzlly llstenabls; amd

forming & Sisplay at reepectdvs lecatioms of tRe

aversge signal strength of the listenallse channsls.

83. In a tuning system £Or o reseeiver in vhich channels of

a band are jdentified as listenable or unlistenable by comparing
he strength of the veesived signal with a bthreshoeld value and
wherein a cisyshighway driving sviteh is provided, said bunling
systen oomprising:

means for determining whethery sald syiteh is in the
eity oy in the highway pusitiong

meany for ssttivng signal strength threshalds at higher
alues whan s331d switeh is in the highway position than shan it
is in the city pusitiony

nexhs for wownentarily chaeging & capapitay to a neutral
value whan the systenm operates to tune from & first channgl to
a ascond channels

means  for applying o valbage o sald  capacitoeyr

Samsung Ex. 1220 p. 1254
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corrasponding to a characteristice of signals revsived in &

channel;

an  integration or filter clrcuit  ineluding  said
capasitory gouple o sald valitage;

5 means for obtaining sanples of the voltags across Lhe
capasitor at sush times that the s¥feat of arkifscts on ths
aversge value of s33id sanplss iz reduoed;

means for devriving said svarsgs walue;
maans for 1dentifying 4F a chamnael is Aistenadklis by
10 deternining $f & chavacteristics iy asoceptable by comparing the
vaiuve of the sanple oy the avmxagé of multiple samples with the
voltage that would by across the ospacitsy at the time of the
sampies I . &  wvoltage covvesponding ke a Mmin for the
characteristic were applisd o the integration op filter cirqwit;
1% i means responsive te sadd signals for produsing displays
at respective locations of identified listensble statlions in the
andy and
meany oy tuning the radio regelvsy o & sslsvibed ons

of the displaysd stations.
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HAVIRATION INEORMATION SYSTEM

Thin fnvermion relates 10 Navigetion information systama. 8 s partoularty

sultatde for gse o providing users of road vehicles with routs guidance, hut othey
B apphostions ars possible and are distusssd below, -

Navigation of a veldols theough an unfaodiliar complex road nethwork is &
difficadt sk Largs amungs of fosd and dma e wvasted @5 & reawt of drbvars
getting ket or wusing an inaffivient route, Sooiiems can alse be osused by drbeers
Friaowting th rasd maps o complex soad aigne st aing concentrstion un the

10 rosd shesd. Sdprsover, @ drbeer sy choxosk an mficioy route 38 8 rasuly of uging
an sup-af-data mag,

A additions] probinm can ooy aven i o dhfver knows 8 routs 10 big o
her dastination. That mute may s congested o biovhed as & remidt of socidenty
< I enEnes wvirk, e ihEl et altarnstive routy watdd De raors sffiniaet

15 Saveral proposels have baen made for navigation guldancs systems.  in
sorne such propnssly o velschkeborng system has @ owvigation gommser g 8
geographical information system which Is raspotislly & dgittead map storsd on &
CH-ROM. The systam gives the driver Sdommation sad guidanes by sovsan andior
spannh dispday. These syestams wauld be wary. expensies. Eaoh wahicdy roguiras 8

20 pavigation cossguter and geographics! information aystem. The sewr of the

carapiek vehickebarne anuiprney wotvad fa satihawg @ be iyt region of
£I0040,  The systan g somplog ¢ operate, and nould wady be sefoly operated by
the dover wiiist the vabinls is stationary. The gaographical formration syatam

weorid requuire paviodic updating, wistol reguiives newe divks 1o be distdiaed w

subsoribers from ime w e, .

In yonwe proposad systems of thiv bepe coal-tme date would be broadnast

g
155

ovar & radin cetwwrk o updets fiesd information held on the  geographical
formation gystem, Bven so the gecgraphics! Inforpwtion systam sl ondy be

acourate up to Be lasy update. Moreover, 3 hwosdoam charwe! nesds to be

IO alincated for the updating servines.
i has aslsy hoen woposad that thy guidance ssevios grovider nollaots
statintivet wralin fovw date from wwhich teifie oosgeetion prafictdons owsy be made

whinh wre fagd s e seabrioos daty 1o by Brosgosst, Thy wedffin Sow dabty muy ke

SUBSTITUTE SHEET (RILE 28
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collested using romdside sensors, W they may be colfocted by moniiothg the

poeration of the moebile user pauipment. The atter appraach oan andy coliact data
rotaring 1o usery of the syatem, but haw & lower capital sost,

i oan siteroative spproseh 3 systent of shordbrangs roadsids beacons s

B oused tootransmit guidancy information oy peesbyy velitles empdpped with simple

wanscabvers, The bescunsg ansmit information o suttebly  sguipped passing

vahinlay 10 give twrn berrgctinns appropsiate o thel chogsesy destinatians, For sact

P>

Breacos thy iarrioey In be cowared ix divided B0 & m@ny Jonss 85 thaee s exits
from the hnotion the besvon refates w. The zons in which the user’s chasen

10 deatinatian falls iy deterainad, and instrustions are glven approgriate o that sone.
AT any ghean beavon aff velicks whoss destipations wve In the same zong get the
sarne nseotian. The definftinns of the zones are dependast v the keeathon of the
heacons, and gsch 2one cmprizes tha set of destisatinns which shoaold e raschig
from tha beaoan by taking the dirention assooiatad with that zons.

1% Each heavon andy glves strustions for reaching the next besowm slonyg the
ot the vahinda’s destinatinn. For twee vehivieg stacting from tha s poing 8
ditferant destinations for widch the routex sre initielly  oningident, the besvons
afong the coingidant asection of routs will exch glve both users the same
instaantinas, beosusy for thoss Beavona both aors are wravalling 1o the 2omé o

20 Cndy for the beaoon ot the poirg of divergenos arg the twn uners” destinations in
diffarant rones, arsd therefore oifferseg pvtruotions ars given.

The besoons: programming swy be msdified from tims 1o thne by cantol
signais fram o osndrsl ourdrsl swation, I @ way anslogpes 10 femotaly controtied
ajustable siguposty, g i Ry interactiony with the user sguipment the baaoon is

2R auroncrnss, ientifying sehich of Hn zones the wer's desred destination i s, sad
warmmitting the aporopdsts “turan” information o get & 1o the next heanon on the
ey, The beavon has no knowindge of the rest of the route.

Fack bescor has % dstadad map of & smell ot ares {the bousdanes of
whinh sre, it facl, the adisornt meacwns), and # the destination i i this area the

A0 beacmy gives full information of the reute 0 the destination. The system oan
thorefnre provide o weer with divecthng 1o » destination defined moars previssly
than the boaton spaning. Howesver, &t the beginning of & juesey, 8 b Sannol

s the aysteo untd be eoeounies 8 B aton
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This proposed system allows instany updating of the guidanue betructons
from a cemirs! comrol, and simpler invehicle squipment, Hut reguires vast capitst
sxganditure i roadsids bagsons.

& profders ancouwtsrsd wvithe both the proposed aystams duesoribegd ahovs

B ix that U is difficull Tor them i provide sitersative toutings in rexponze
SRuIgRetions, qither cumrsat of Tutire, withaut the fsk of craating werse problems on .
the shernative routes, Although prefictions of regularly soolrring eungestinn peaks
e radatively simple to progrssmns inte the guidanse information, and, ot fesst in
the beacon vystens, resbiime updates on road congsatinr san ajen be fad 1o the

T progrernodng of ta boscons, e control systam does not have any infoimation of
vihicle movarsats oy which o predint futurs congastion. In any saxe, § the
ARty s i use by a sigoificant fraction: of tha vebioles, the svstent will teref

pragiure congostion oo the divermnnary routes.

Aonorling te s Brst sspect of the fovweraion, therg is providad 8 navigation

>

nfororation aystam for providing ioformation 10 8 moblle user depurddant on the
ivcatiory of the mobile wsen, the syvtem oamprisiey & mobils  corarnaniostions
synte having s fixed part sod ore o mowe auwbile pant for comwmusiosting with
t%*se fixad part, the ang o mors mabile part including ey for rananstticg 1o the
[0 fHxed pavy o reguest for guikdance information sod  for oceneiving guddsnes
Indrgmnation from the B part, andd tha feed peet nchding:
means {or determining the lovstion of 3 mobils peir raguesting meuidancs
nformstion,
swany for genarsting euidaney information scoording W the looaton of s
25 muoahile part, ang
mests oo wenmoiting the guldsnoy inforoetion s geneoated o the
oohils pars,
whareby formation depandsnt on the nestion of the mobils unit can be
transmitted 1o the mobiis enit
30
Axcording W & ssownd sapect of the nvention, there i3 providad a
savigation information sveiens for providing infcemsion o ong of mors mohils user

deparddant onthe koatan of the ooy 90 s mekile vser, the syaters somprising:

BUBSTITITE SHEET (RIRE 28
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means for determindng the bostivn of » mobils udt ragqussting gidancs
innforrnation,
mng for generating guidance pdommation gooording o tha location of tha
rrbife uanit,
) and & COMMUEMICATIONS Systany for wanemitting e guidanes informetion sg
pangrated 1o the mohile unig, )
whershy information depandsnt on the losation of the moakile ualt can be

wranemitted 1o the racdde wdt

I8 Avowding 1@ a thirnnd sspeot of the Invention thare s provided a2 mobile

it for & rewigativn inforaation sysem, sompising mesns e repehving guldsnos
msfruction informaton over N oompounicstions Bok, sngd guidangs instnation
maeans  ounteaaldy by the guidssce instreotion information  rengived ovar thy

pomwaurdentions nk, whareby guidance pan be comemetoated 1o the user by

15 mans of the guidarme inspuction mesns,

According o a fourth aspact of the vvarginn, thare is providest 8 method
of providing navigaion ofwoston (¢ moabile wundts of 8 smobile sadtio syatem

dupandant o8 the Doanons of the mobile unlis oomprising the oy of Staring

20 nevigatien datg v s fixed part, wroresmditting 8 regues? foe savigation guidancs fron

£

¥ mohile wnft o the fixed part daterminiog the ogation of the mobila wnidt,
guneratingy ouidense  information on the hesls of the stored deta, locaton
information sod e reguest, and wansmining thy peidenwe information from the
fixad part o the moblle wnil, whersby lnformation mlseant to the loastion of the

5 mobile unit is wansmitieg o the mobde anit,

This invantion had adeantages oves both the prise et sestoms disguasad
above, Considerable impravements san be msde peer the price on-bourd navigation
system mroposals by putting the mteiligenee i the fixed pary of the system

G ol thers is no need to distriluae maps or updutas 1o subscribares beoguss the
gata is habl centrally. Naw rowds cas be added e systern wt the instant they
ey opansd. Tots! cospiisl sxpandiiore & mdedoksed siowr it vsery shars e same

Sutabass, Moroover, ths coOmMBuing resturess are usest more afficiently, besauss

SUBSTITUTE SHERT {RULE 28}
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st in-vahicls systom spendy most of s time neotive but 3 centealised system oan
by pive-ahared,

Maorgaver, I cootrast o the prior st roadside beaoon syatem, the
Frvanaion gan by iplereoted with Bl deploymeny of sdpeient i the fekd,
inershy offwring comsiderable soosnomies @t capitel cost el minintanence, and
aflowdyy rephl instatetion sl modifivation of the system 0 mas changing
sRQUireTnena.

?‘rsf»&fabéy the system invhesiss mesns for deteonindng the locatian of the

.

nabile pary o orpfotion I & geagméﬁicﬁi suariay comprising o plurslity of ovntlay
sesay, el owany o wunsrsRtng informadon assndistad with an uvarley anss
which inchaing the ooation of the axnbile part wharshy 8 raalile vart within that
overiey ares receives inbwrmadon ssaociated with that vearisy wrea.  This ailows
infarmation assovisted with @ partivider ovedey ares e b rearemitied o any
mobids unitys i thet osverlsy amaae The systerm may sise compisy means for
detarmining whan g mobils pary entars 8 pradeteraddnmd overlay ares. and maans
for WROWMENRYG @ MosElge. 10 2 wssr othey than the said mohile gart, I reaponse
1o the said mobils gart entecioyg the gradeterminad overly arss. For soumple, one
iy ares Y DOVRE pard of & rouad approgching & jusction, snd the massags
may be the spuropdate nstrection o the dedeer, a3 ha approsches e oo, a8
10 which wey be shodd wen Each incfivideal wverdey arsy thavefore gives
awdgation  sTeTioony specific W that oveelsy sres. The oveday arsss may
weartap, and owy be of any size down 1 the practical ruirdmum of thy resolstion of
e joostisny  determinalion  procpss. Large  ovenlgy  aress  oare suilabs for
wrarpvaitting  gersred andorsostion, whilst wrisiler aress ooy be usent W target
information 1o wigrs I very pregize ocations, soch @y lodividusl slomemts of g
compliouted rosd lavout. The owverday arens may b delimited in twin or thiree
sHimepsbtons:

An advantags of this praferred sorangement ovae the fixed Deacan systems
s that the geographival overlay pan be readily modified. &dvartageeusly, the
system inciedas meens for stofng o digital represseation of the geographics
avariay, amd means Sy omodifpiog ths stored  rapreserdation  such that the
confipurstiong  of e overlay arses ey be selestsd o et changing

reqiiremnants, Tha ovaridy aross con be raadiy combined o sushddivided, op thelr
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baundarias  otherwise  aftered fo meet cheging odrcosetonoes  wikboaut sy
moadifiostion o the hardware, shoply By recoanfiguning the geographinet gvetiay
dSefined i the cantral database. Morsover, unlibe the privr srt beagon systam
dsoimend choey, thees 8 10 maior gost i steest furafzore srud suppoting
infrastructire, bacauss exivting oalular mobdle cnnwouninations AVYIsaMs sy be
uned 1@ wanemit the netryctions from @ central datalisss, i the drives emoex an
ovariay. aree which iy not on the routs chosoery by the system, an 2ol msssagy
can he panomittad. Buch mossages may hé wassmittad (o 8 user other than ths
muolile wit, for Bstance i order W moniter the wherssbots of valosbla corgoss
or of parsennel workiong sy framn o base;

The geogaphbica! averlay may wlse b used 10 Dperale #n sqess-vonirst
system, for exgmple for site seowlry o for joveing 1olis, In this svarerowss, e
usey siers un oveday area for which ha dogs nor have peomission, an slert signat
ean He ent iy 3 system cootroller, o 1o ssouwrity st ot alte who osn intersent
the fntarioper, Means sy B provided {sither iy 8 fixed ooation or with the maohila
userd 10 stre & value acsocihied weith the mobile wnll, and maany sreoged fe
modify the storsd vaivs @ response o the swesages ansmilted i tccordanse
weith the locaton of the mobile it eithey W invrament e value ey for
submeguent billng, of W decrement thy value .. by 8 prepaid storedyvaite devige.

Tha fixad part may hwlode swang for staring saap nfermation or other
data for uss i providing infoomation, by refered W as guidenoy dats, msans
Fur updating the stored geidance data, means for identifiing ranbile sans o owhith
theoy upaiates dats are apDiicabls, and meons for transmittiygy stelk duta over the
snrpnunicstiony system o tha mabile parts so idestifiad, Thiv alloves infaroesion
ahoul ohanging waflic shiustions to be Uansmded o B weees whe wdll be
affecad, without needing o brosdosst the details o other usars oy wotid by the
save with thove priorart aystems whess epdating © possibde,

Although the informasion Transndtied to thy user is spesilic w the lecation,
information sbout e ussr San be procsssed sendrally. This allows shertiarm
raffic prediotions fo by mads. The guidanes duta transsuittad o the mobils uoits
ey tharefore he Dased on the posiion weasursmanis of 8 pluradity of tha owbile
pacts. i the muobily ports are vebicles, these positinn meesuwrerments il idersiie
the focations of reads, and an indivation of thelr traftic density, Sz paw roaddy e
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Huit or routes e diveriad, waflic will move W the new routes, Messuting the
poaition of the waffic wil horefors ceault in the data Seing updated storsativaiiy.
To redune the wolume of inforowsion transmitted, the fived pavt rowy onemprise
awmany for wsnsmiting o the mokile part @ expested range of mavemeny
nformeticey and & receiving frome thr moblle part movement massuramants
ciside the axpeoted rangs, stwd the mobile part swnprising mesns for messsing
foostion snad dme e dedvs owvement  ddormatiory msans (o compass the
sregrnaa? ndormation with the expeotad range reneived from & fixed part of the
St and ouang e saomativally report o the Hxad systomn mowvennent
FpeRsuramRens putskds the axpevted raoge 16 thin way onlye gxceptional wraffie
conditions ars feported,

The fixed part may nchade masns Tor generating and mainteindng guidancs
duta baged op veldole moeomen daty deodved Frors Ume dormation and position
megsurements of ¢ phaality of the moblles parts anddy eslimations of futurs
fovatinos of the mobis parts bagsed o the guidancs information  previoushy
trarestritindg 16 the wokile garts,. ERtmations of futwe locations of the mabile parts
hased on the guidaence formadion pravinusty tranamitied to the mobids parts can
by wued o owbe estimaray of futurs Wwatic situations.

They dats storegd i the daty siorage roeune suxy e updsted, for axaorpds
raghongs o changing walfic conditons, accidanty, of Highway maintenangss. The
Aystarn may nclude massy for dentifying the mobile ety 10 which the updated
daty  are  spobosble,  asd wansoittiyy amended insutustions . over the
sommuninations csystem o said mobily parts, With Inowiledge of the jouwrneys
being planmed By o lerge ownbee of users, 2 botter radiction of demand for
sargoular roads fand heaes of congastion on those roads) wan be el up. This oan
b mwre siable than exiviing sulinemeus rowleplomdng systems boosse e
navigation svatenm nan take sooount of the jownays plesned Tor other users.

Adheantagesusly the wnantion can e implemented using » publie celiglar
rafin date sendoe o an individual dislup basis, providing & simpls machanism for
bifling angd svaiding the need for 3 separate ruliy rensmissian systam,

The meany for determinivgy the oation of the moblle sard sy covnprise
msana 1o terragsis & bostivecidentifdng mewns forming ot of the mobille pwt

sparsting for axempls by means of dead rechoning frorg 3 krusany st pab, usiog
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an inerdiad savigatien systeny of distance grd divention measwing daviens such 8x @
sompass @l e oudmaten Altsmatively, the  meunse jor oot poesiion may
include means Yor identifyiog the ooation of the moble parg o raistien 10 oclamanis
of the fixed gt of the soremnications systanu The bostinn of the mobile pant
ey be datenvinsd by 8 oagdio Iboution systorn aasochatad with the cslhdar radio
systam. o aouthey sitermative artangement, 8 sateliits owvipate system may
gead. in ong prefersd arangement the fixed part has muans e determing the
suprogimate eatiary of U mabile part, and the locstion dentifeing measns of the
minhiln part is ervonged o respongd to 3 looation regusst from the terrogetion
mentg with 3 sonanigue  jonstion signal awhich, B sombinsdon  with e
appreximaty location deteroinbed by the fiked part, dewmrmings & unigus lseation.

i 2 proderved arrangamerny, the fhead part and tha mobile party ssch have
a sateiite navigation syaten renelver, and the pouithes of the reobile parix s
osasurad by the sataliita savigation system sre comparad with thase of the fixed
part 3¢ msasured by tha satellite oavigation systory Tha position of the fixed pant
son Benows sith great sonuraoy and provides a refarenne measurement whish
alipwex the position of the mobile pat 10 be determbhed Witly greater aopuracy than
is possibie by ditent measrsment ysing the sutellize system slone.

Prefacatiy the fixed part bas ane v mwee servers and means for altocating
g asrver o ¥ mokile pErT ondy when it reguires service, In practos only a very small
number of muokily wnits will remdre servins At any gieen time sr this asliows tha
oomputing respurcey of the fxad part 1o be usad most sfichatly, aod the system
caN SuppoTt many more mokils enity in totel then & bas servee sapasity for This is
in contrast 1o the pior @l sysian distussed sbove, in whinh sach mobile unit
ragueites x deslivated enmputer sarvied on boesd, whlolhvin ool waed for 3 frantion of
tha tinte. Morpovee, sl the servers an gsa @ summon roxduse detabass, whis
sy use the information ot seates 1 Has plasned for moklle users o buld @
pradiction of fotare road vse states, suol ax Hkely congastion polnts, and el this
into Re guldancs wmtruction process. For example the systern can be arrangesd
sich that © does sor divent moms then 3 proacinrersaired mersbes of users 1 use 3
particuiar streteh of road st 8 pardoular g, ang finds slternathve rowtes for any
uasry who would otherwiss be ditpoled plong that road 3t et Wme. In this way

Fhé aydtam can preivy ikely congastisn poings anid take praamptive setion.
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The mobife pavt may includle geidenes strocton meens comraliabls by
rstrustions sontained B the guldaous formation wansndtiad fromy te Sead part
over  the  oumrperications Bk, ochersby guidante  anstroctions can be
Semmumdnatad 1@ the wier by means of the guidencs osuuciion means,

5 For sorme appliosions the vabinle may be cwiralied divectly i ragponse 1o
the muddancs infornation reontved ovay i oormnarications nk, Howsver, for uas
ot the public highasy: i s weferable that the guiderwe nfaramtion conirods
izpiay mmang, which may he visusl or sudible or both, W indicaw o 8 driver the
dirgstion ta taka.

3¢ Tha guidancs nstruction means may be programmable from the fixed pary

sver the ocwamunications ink, sither sustgmatically or By a hunwn sperater. The

sdancy nstruction mezans oay inchude 8 speech ayrihesiser, whish masy be

{nostrd 0 the {lced pard, reosrsitog volos messsges 10 the ussr peer b

SOMMUNICItIoNE syateny, oY may bBe loosted i the meobBs unit and sorrotiag By

18 dors rnassages from the fivad part. The formed arrangemant slfows the mobils unit
88 He stonpdified, whibsd the ate sorsngament feguivey 8 smalier signeiing o,

I the descdbed smbodiment the mobile part Iy in & vabicle, but it may be

& hand-held devise for guiding a pedeatrian, I ong formn, the mobile purt seay ba 8

2 wouser withoot the nead foe soy deficsted eopdpamant
Embatimens of the Investion il now D deseribed by way of exsompte
with refarsnae (o the Soneings, I wiichs
Figarg 1 ahoves 8 motdle part and 8 Hxed pat of 3 navigation infuantion
sygtent acrerding 1o an ambodiment of the Hwarthwy
2% Figure { jlpsirstas bow the invantion may be applied m 3 shmpla road
inyouty
Figure 3 Rustrates the divigion of o teeltory inte 200es souacding @ the
msrpotons grneratedt by e systamg
Figure 4 Hheatormes o applivation of the vantion @ 8 swes somplex roed
3G leyouyg
Fipures B sod §6 Bovrwte the swdilioaton of wooveelay By response W &

changs in watfic plraamstances) and

SUBSTITUTE SHEET (RULE 28

Samsung Ex. 1220 p. 1306



WSO POTGC BRSNS

28

53
i

10

Figurs & Bosmatey 3 rosd napwok, showdmsy overtay sress defingd by the
snthord of vhe inverainn iy refation to w coliulsr radie network
Acoording to the smbodimeny of Fgure 1 the savigstion sywiens hag a8
fixad part foompeising clomente 12 o 18] aod & sumbar of mokile parts, of which
ong ooly i shunen fcomprsing slemanty 1ot 1L Interoonematsd by g s;s:iiu.%w‘
eeiephons nebaeark 1Y
) Thee mobife gart corpprises o bl telephone 1 having oo sudio supey 26
g0 awdin oy 3 snd 2 radin snteane Gcrsnsmeitfrecstvel &0 The outpuy 2 i
somnactad 10 8 desoder § o tansinte Buat Tane Mlib-Freguenny TP sigaals

received by e telephone 1 o gata which is Tad 1o an imterface sorvraber 5. Tha
interiace sonprolise § also repefves input oot o GPE {Nabad Positioning Syatem
soteilite raosdver 70 The intsrfane controlier teanormiie dota o OTRF snnoder 8
which gonerstas anes 1o be fegd 10 the suddie gt of the mobiie telaphona. Tha
aucio sutput 2 argd ingur X oslse irebade a hudspestier 8 and saicraphiona
raspaotvaly, 1o alicw he telnphone 1o B wsed for spaech,

. The fixed part comipaises an nveriace with the coliclar telephots network
11, connacted Ywough 3 RDTRF decodar 12 and anender 13 and 8 contrelisr
gerface 34 10 8 eomputer 180 The competes ¥ oompeisss o rasvher of sereers
18 ane of which is silpoated ¢ ench scthve mwbils volt. Tha servers 18 bave
auneys 1o & goographing! database 17, sond 3 dombaze of aandard mossages 18
The goographingl detsbase 17 fo opdsresbls theough spdating inpet 18 The
gatabase 17 swores the definions of a noodse of ovedey wean which ogether
form g geogrsphins! ovedday  the tanitery 1o be covered, Examples of averiays
ars Bustrated n Fgures 2, 4, §a, Sy and §, W Be desenibed in detel ey,

The mubile pat abtains sosdon infovnaton using the GRS revatver 7 ang
TransnHin t?\;é:sl infnrmatiuy, wgeiber with g request for divections 1o 8 spegified
degtination, 1o the fixed pert, whate @ sened 18 relatos the ooathem nformation ©
s guographicst datshase 17 and obiaing message formation saseciated with the
oation from the dutabass 15, angd Wanamdls the information back o the mobils
pare, '

Tha computer 15wy Uansmit massages i DTMF oode, using the
ancoder 13, or it oy gensrals voite mzasages which gre wsnumittad through 2

volos ouinut 20 1o the oalulae netwark 11
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DIV sigoalsy ore used o raosmit the position of the vebicle 13 the
ompiter 18 wehich cun then oifer Infornativnr ansd guidence eitb 1o the vehicle o
oy & thdved gty oo dasmand.

iy tha following dircussion, variationy on tha busie apparatus depioted in
Fgurs ¥ will alse e desonbed, by evbindy snrtaby elernerds sre runfifiad o roplaceds

Thay systaen v opeested ax follows:-

At the start of 8 journey the diifver renquests sarvice by actvaging & pres
diafled cantrol o the tefophone Y. Thin seoelon regusst s transmatied o the
contrad interface 14 over the telsphone nebwork 11, The sontro! interface 14 then
atkecates o frae server 18 o ampwar the oall and tervogate the veddsts OPS
reveiver ¥ o determine Be geograpiical positicr, Tha sooader 8 tokes the atituds
angd hongitcde dets and fransiates the maedbeny it OTRAF wonepairs, 8 & manmay
@ he desoribed i oure detald balowe

Tha celiviar tslephone couples this audio aigndd Ino ity sposch input pagh.
This i sasy 10 do with 3 hands-fres vehicle-mmumed seffulsr telsphong since the
wgrophons lsad is anceesibla or altarnmiively, & small tansduser can by mountad
sext e the mgrophans 100 & DYRF recedver B coupled to the budsposker 8
fagain avoustoslly or slrowicelly] decndes supervisary data {agaby iy DT format)
soming back from the seover 18 W ackoowisdge the recepties of locatinn
mmssages. M ono sckrwwledgersey iy rsceived by the TFTREE unit then the dats
FReRage B raposted,

The Hsad sngd of the aystom somprises & DTRE devodsy 12 and encodaer
13 soupled o s sucal dety Interfaee 10 of the server computer T8 Thig
cnpuiys, on the one hargd, oan ol the mobile pary whinh ol snsiwwey
autnmatinaily ared then provida ity Tngtien Gvirgg the DTME sigratling system g¢ on
the other hand osn reselvy @t unsoficited wall, which would inclody whe TTMF
snnoded iderity. of the mobile uny st wonld slse prvvise the vebick Doastion
using the DTME busrfzce &

The server I8 then captures the surreat positian of the user, e iderities
the overiay sreg wathin which et positian falls. Tha sarvar alzo capluras s
parmanent usarspecific nfornation sueh as the type of wohinle, which may be
rednvant for the routs 10 he solented 2.9, hotause of hnight of weight restrictions.

The usar may anoode those requivernants eebdel ste B0 peondosnd, < BUt arg
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spaciic w the grasan infoonation request, {in perticuiae bis destinationt by uaing
tha tolephone keypad v reaponse o volkes rompiss Moseeswesr, @ & prefeerad
grrangement the el is prassnsed 1@ 8 bumsn operator for the oxpters of this gdats
Thiy allows s user 10 obtaln axsisiancn i ideotifying his desed destination ©
tha wster, ond alen sllows the debesy 0 apeak iis roguiremianty, kesping his
hands wnd syay fres for drivdng.

The oparatyy than remotely programs the irevehiols boerfscs & with
systern datx identifying the veldnle desdnatioy for usy i sulsequest updats
progneses, ad instigetes the geeerstion of woleex given divectings and instruotdons
10 the driver by 2 spoach ganoration sui:@gswm nf tha computsy surver 18,

Pogiticn fixes may b mads & regulny tervaly, 8.8, Svsry Twd rsinuteg, or
wwnry kilomisie. Alneoatively the Hxed pact ooy roqiast e mobils it 1o seng &g
next posidon 8x after 8 spsoified wervs! or distancs.

Ay the drivar oloves the routy Bather etructions oan atometinseily s
it 38 the dilvar antery gach now overiay arag and the debvsr con be alerted & the
reste has heen of or # say new rallio probdens bave beort detected that wal
affect i individhed drivar, The sysism i armanged sueh that whien he syetam
focates @ motile wni sraering an overlay ares having 8 message dedined Yor & for
éxam{.ﬁs tha next turn nsrountion for an srror messegs # the owbile unit has gone
off :mes sefectod routsl. thal meessge i transmisied. The systaa may ase b
srrgnged 10 10ansmil messanes 1o wsers oxhar than the mobile wdt n quastion, for
exampié 13 MONRar the rogrses of vardiaide e e SN

A any ime the debepe g ol the heman oparator # seoviee rogeremants
whange of widitiohal help ia noeded,

Bexause § cemiral dutabase v oussd sil wahivle mmen‘s&:mé cun bR
monitored. Traffio mudels can b oused 10 optimise tatfic flows and raduse
irney tmwme, The svstem can slse sowurs that it dess not el oause
songastion, by fmking the number of vehintay 1 directs 1© use tha same rosd at
tvhe ssmi tms. The contrad gystony oan use the ooution Jdams o walouixte and
revord moverneat vectors from these vehicles,

Uslng e date ooflected by thiy mettmd, B8 oossibly for the onatal
systam o derier 2 digital mape of valtd rastes. The Tollowing date coudd be darbesn

A ivaiiys valld trwwed Jaresl peeaitied Siespiondsl of fown sllowabls werng:
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averagy wavel thimes) rends in ravel dimes acsording o dme of day and othw

Tha gsystem would autommticslly zs.;sd;ate. the roap 1 show' parmanant

ohanges new road inke, olenges o 0w Wy wvstens stod. Temporary ane

E  closures frooy road werks s, wadd slso be repoodadl 8Manust updating of dats
would be aecsssary Jor instance ™ glert the systam 10 8 faw Bypass opardng!
bofore the system acquirad the informstion from vebisls flow date, 1o poure
vehioles arerouted over the nesy road soitially, Any spproximations i the pras

sowred daty would sutematically be sorreciad by the system desaribed here.

2‘:';

Tha systam could be further anbanced o hwlode any other mdormation
that may e ralaveant I travetiors, By a comblostion of manes and automstad data
grry, .. oation of e stops, wlephoang boxee and other swrent furnitreg, and
proxindty 10 anterpeisns such as shang, banks or affices,

The wardstion of oenalt s trands sovording 1o thivw of day, for sach lnk,
18 ooald be used o derlve & congestiopn pradintion model, 3s the basis for rogts

guidanse, The systern may ool the pragress of the melills units sloog the
routas salectad: for them, 1o derntlfy any sraga of weffle congestion etn, by
corgranng sotual wanelt times bebwesn pradetarmined oogtiong, Thiz mwy by done
e the Hxed syntars monitteing e ocstion urdetes of dbeidusd urdts, or 8 sy

20 be dong by the mobile iy I8 on-oppration with the fixng onit, o thin oy ease,
1he fixed part ranamiis an axpectad range of ransit tmes withis which the mobils
v axpected to reach @ predetermingd voation, § the mobdle wiit reachey the
focatian sutsids thie reags, { reporis the et the Bxed gt By “repocting by
exception® the dats grovessing ovesbend an be redused considerabiy.

5 ' However, thass avsiems oan baoome uastails ¥ oo many drivers hawve
accaes 1O roidge guidanee besed on foonation abmeat corvant o pregdinved
congestion. To swnid thess oatebiites roads plans are oreated and updeted
sentrally wnd paased o indivicust veliclas, The dmpact of thase vehicles using the
siggested routes iy then wddad tothe gsa‘aéia\:icm? A mors vehisias use the pystam

30 e pradiction produned ooull baoome mure soaurats

The routes dortead oan he passed o e vebicley beby @ aoodiie datay Hnk oy

saxibdy 2 O range comymadeationy Bakowr other ImMEOcEry soceex o 8 fixed
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tefecorwnunicstions netweork - priar 1o departural. The vebisles would than aperate
autsnReusly, wWwivas the voad sonditions varing signifivantly frorn thuse pregdivied.
i othe centrat gystem detevied o problern froot vahivie data o othar
soureast, whinh had » severs Impaotl on predictions, sufficlant 1o cause a change
3 o advive abeady ghven, then the antad system could tvoadesst nows of the
rusbiem, Such Wiat thoss vahicles sffacted could automiatioailfy call in win a mobils
dats cormmuninations ik o raveive 8 new route Trom s present Jogation 1o i
dastivatinn.

H @ vehicls system sncountersd  wwxpeoted trgnslt Umes slong s

10 prograsuned roafe 8 woold sered 3 fapoit 1 the central system.

The dote fowing though the systarm will therefora sliowe 11 "lsam® wuwre
of the rgad retwork’s charanteristic owmestion behaviowr, . by use of neursl
net echoigues, and 1o ssizot routes o waffle which svald using routes 8t times
webrery they are Hkady to beoowugested. iy addition, the systom nas ganerste digitad

3% rosd snapy o mther date antomatinally, bosed on the position messwrsmentz of
wehivdes using the rosds,

A portiosisr sdvantage of this sestem i the ahllity n pragioy unusust
panterns of congeatian fram the route guidance information raguesstad by the vsers.
Bacmaae rownte guidance s geoeratedd oxatrsibs, e systpm can auwndtor the mumbey

C 3G of raguests for destinatinn dpmation 0 8 piven locostion. By dateendniig e
practinved arcieal tmes Yor sanh usar bwhich ol depand on thelr starting goints,
snd the tme the jburrmy startedl & buifd-tp of ey copvaeging on & particular
joeation at @ pectiouisr Yuture Sme g e 3 mosfor spordingy aventd ocen be
dotented. Traffie for othwer destinations, whish might have been ruuted by way of

2% yhin lonation, can thes b diverted o other routes

Ty system fdﬁsﬁribe§ abwve Wres an anslogue telsomrarmuniontions ik, ia
wehinh DTRIF codses may be gsed, Por an anadngus pelioler radio nstverek DTRME is
A0 Rieal signafling mediom whan goaly short staluy musyages are saguired 1o by
ransmitted. iU con ausvive iy the severs sigead fading and nodse of the mobils

30 envibomment weideh frequantly preciuddes the use of Tast phase or freguangy shift
daty reedubrtinn. Another sdvastage 8 1he abiiity to go-exist with spesch.  For
sxsrgrhe 3 DT daty urst containing vehicls position deta nould be sent &t the

staet of & call anyd 8t tetvads diwing the aall Other siple ondad DTWF
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Masreess oan alsp be conveved W indicss smergenciay, provide simple debear
mdivations ja.Q. Huminated arrows o o faft ar cigihnd o trigges syonibatin speeech
genaratad by snnther sub-systam i thin wehdode ’

The DTME sadivyg desoribed above i autabls for an anslogus svatem, In =
digital caliuler network digittend dats oxy be fsanemitted over ao asxosisted packet
date systam such ay the Short Messags Surviow {SMS] of GBM {abhal Byatem fur
dobile Communications!, or the Qanesad Packst Radie Beevion [EPREBE proposed fw
BB, '

7 e amdbodimant dascribed shave, the spesch generstiors sulesestem

foroes pare of the server 18, Altamnativaly, it can be carded un boerd the vehicls, in
thin afrangement e subsysiern sy various storsd spesch curnmandy which se
nonttalled from the iowvehicke erface B i responss o cormomnds rammitied
frosn the fixed parh. This sorangament vedunes the algnsing eafflr reguiesd e
the rodio 8k 11, b inneeases the compdenity of the ovvehicle sglipient,

The Isostisn-datermination systam it now by desaribed I graates detadl
GRS {Qlobal Positoning Systemd satelite suvigstion recelvars ars nowe becoming
vary oheap sl are aveilabde with o sacisl date output. Thest can provide lariwigs
aret inngitude data 1o within & tenth of » saoond of are {defining position to within
3 rmtres, which is sufficient o dentify which carrisgowsy of 3 dust ouriagswsy
road 2 wser ia

Datellive positioniag svstems wuoh uy the Globad Positdoning Systam {(3PR}
are prove 10 soall syatsngle arors, for exampls as @ teasolt of Insuabilives in the
tsrf:si?:s wf the satefiites, Vha aomuaoy of the posion mpssuwrarngry mey be
sehanced by'a procasy keown as “Riffersstial GPS” In which 8 numbsy of Hxed
afarsnce pointy ars used, whoss positdions are duisrsined with great peacision 2.4
using strveving twohrigues. GPF is s 1 obtain 3 megaure of thy position of one
o more of the fived refecenus points. This measurs & compared with ths kaawen,
prun {ooutiey 0 QEHEATS & csorrection valse wiikh osan be used 1o Ccorvest the
position of the mokile unlt as owmasured by GRS,

The position data received fram the suisiiita posiioning system may
Inchade somw redundant dote. ¥ the oysten i anly 1 operats within a Hmited sren
of tha glolw the most sigoifica digits of the pesition dots are radundand, ang

raad Aot he transoitied from the mobile onit 1o the Hxsd part. For soampds, any
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poing i Qarmany ooy he unigusly deSoed by the onits digits of ity Istitude and of
ity fusgitade, as that county Hes paticady betwean 485 sad &8 dagress North, amd
atwaan § and 15 degress Bast i aley peositde vo defing anye prirst the United
Kingdmm fo thin way, although iy that cass @ 10 degree offsat in longhuds bas
b appfing i svoln duplivstion of foogitudes Bast aad Wast of the rere mssidian,

For larger toritnries 8.@. & poan-Burppesn systam, o oo goverinyg tha USA,
thiy sirmple methoed of dats radustion Is dnmprastical. Howsavsy, it iy neverthaless
possibie to resice the date requirements by dynamically definiog the territory.
After an batialivation stey psiyg the fol oastizn, the systam selents 29 aach now
sration the slosast sandidats 19 the grevious ona. For sxample, i the mobiis unit
was et repertad st ¥ degreas W oand the units dight of the ongituds Is now Q,
the wees is taken 1o be 8t 100 degress W orather than, for exampls, 80 degreey o
1iI0 dagrass.

¥ ojocaton updetes ke gplace acifichontly i‘s'sscguénti\_; hat tha uner's
positing sawnt have changsd By more than holt o degree, the onits digit of
degress mwy alav be dispenssy with, snd the beaton given ondy iIn minutss gl
sroonns of arel The owre freguent the updstes, the mora digits osn be dispenasd
wetth, -

A slterrpabes mathed of obtwining the coarss posivion fecation &
arsngation of the celicly radiv system’s operating systam o dentfy the maltin
which the wawr & cwredly boated. Cal sires oy he up 1o about $0kn soross
{although thay are oftes such smaler, wo iderdifviog g eell car ideraify the
aer's ioocetion 1o within 40k, which Wdentifies lotfuds 19 betrer than half =
degrae. {1 degren of Itluda = T1TRmE. The sepacrtion of fney of ngiteds vactes
with the ocosine of the iathuds Mg even gt the dArmie Chele (88 degrees Norghl &
A0%kse rasphainn Wil Jdeatify fongiuds o the nagrast wihsls degras {1 degrea of
longitude = 11Ky {oos hetitudel = appraxisately $8km 8t 68 degraws Northl

Hy f-truncating the positors dats by omiiog e degress dights 8 basie
sngition message wouid thersfore cwsiat of 10 decimal dighty iminutes, seoonds,
ang wnths of ssponds. Altitude deta giving sititude I8 mstres wadd raguirs 8
further four digtn, since off points on the Beartlvs swiase e within & renge of
18,000 matras, but 18is data oun alsy b nfttrunmated, as #t s undikely that any
ulti-level road systam would exvess 100 matray in hoight {or # & dld that « GPS
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aystam would work sffectbealy for any recaiver on the lowar fevelel, Thiz givas »
ot of teealve rigits, witdeh ¢an b wanamitted Dy OTMP in leas thar 2 yeoungs.

1 the dots i ldfetrunosied as desndbed abves, the "ooarse” date is addad
by the merface controlier 14 hy reference 10 the pravidus posiisn o 10 the

& oelular radie operating svatem. '

Whers the computer 18 receives & Doauon messags, i stores the bestion
angd then sasechas s dutsbane for an overley area within whichs that gosition Kes.
Ths overldy sreds sre defitmd in the datsbase by cowwdingtns of Ltitude sl
jorgitude and hove ssaociated stieibules whith defing messages whith cun De

R passsd tn omohile subsoribaes within 1he vadey o definel  In stme storses
hedght {ahtitudda} information; alss avoilable wsing astaiiits positioning systams, may
by usad, for ocurnple to distnginsh betwssn fevals in a moitdeval highsseay
nterssotion. YWhen g DTHF lhostion message has so-ordinates swhich fail inglde an
overisy aras having w0 ssgooiated meassags, the meesﬁage in than transnatied o the

18 sobiles part 85 3 comduter synthesised sposoh meesage, 8 DTME codfed mossage
it antheate other subsystemst of a8 3 high apeed snaventional dats messags.

if ths mobie wuil fell withis the same Qverlay area g the previous fugation
updatn, arad the mesasge sssopiated with that overlay arss is unchanged, the
fransraission of the messags may he suspasiad,

20 The fraquency at whinh loocation updates ars requested by tha systeromay
b aloragd o the se srd natnws of the cwrant overlay area. For sxample, an
rarinats rogn lavol mey comprise o {orge nunber of ymall overlay sress, reguiring
freguent loostion wpdaias 1o orpure thet o user doss ot mise an losuction by

passing through s sssoniated aras hatween Do wadstes. Howaver, 8 ke stratal

35 of rosd without inotions may he covered by & singls overley ares, se ey fragues
uprdiaten are sppropriate, The apead with wideh  vahlcle s Hialy 10 ba mowing,
wivich welll diffee betwesty urhary, rurgl, and motwway enviroomenty may sive b
pendd sy 8 fuotor o doterovindng  when the next jocation update shoudd he
rgguaytad.

3G Az suggested sbove, thera may be olecurstanses  when & satalite

positioning ywaterm maey be emessbde, for example b nnaels or bulit-up sraas whare
@ Bne-obeight visw of the satelites may be mpossible to obtain, Altemnative

seranganmede fov identiiving and upsiating e mubils part’s ucaton wihichs ds ot
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raly on @ notolite recelver Mgy be used, sither on thelr awn, or 10 Dterpaiate
hateveen pointg whnre 8 vsteiite systen 0o ba uasd. I Wi Vadiant, 8 ravigathen
aysiom based oo deadecenkaning may be ussd, bt suoh systamy the wser identifiey
fis initsd lovation and the on-board Systeny mpaswres e systam’s movement a.q.
By magnatic howring mesmeaments, distancs Countars, snd bectied ssvigation
mewns sush a3 gyrocwmpsssey gnd acoalarametaex. Buch systems s aeih
nontaied, but require baowiadge of the staring polad. This may be obtained, for
ararnplie frorm g sateliite positiondng systan

I another varant, 8 method of koation may be usad which ralias on the
propagatinn charatorimiosr &f the oxlider radio sapvian weed for communioatio
with tha cantral control staton. Examples of suoh symems ary disoiosad iy Sernmian
Pagant apecifivatinny DEIRZRENT {Liventis Parers Veowsitungs! and DE 3018387
{Boschi, United States Fateny 4210813 Newhousel, Burogsan Patent specification
EFDRZORTE Mokisd, sod buerraticrsd Fetent appdications WHRZMT 384 {Somg) and
WO BSAOIOST Ddantanal. By pomparisan of sigead strangth o other charactyristing
of saversl celiuler base siations, & proition fiX can be determoied, v this
areangemmnt the focstion msgswerment sy b mnads divectly by the fixed wysteo
This aliows the moblle part of the systeoy 2 be amnbadied By 8 coneentinns
nedlidar telophong, with iopmats being provided by spsecly,. of by DTRF tones
generated by the kaywed, ared heprpctiong 1o the wser badiyy travemittod by wolos
[OTNANES.

Exarnpias of the Ko of navigation informativrs whinh may Do stoved @ thig
datobase 17 will now be discussed, Witk sefarenee 1o Figuras 2 w 8. Sriefly.
Figura 2 showse 8 hawtion J having fow approach roady 21,22,23, 34; sach having
susoointed with B an overlay ares 21a, B8, 238, 24a respmotivady, in this figurs,
angd =l orhay figures Busirsting road Iayouts, the roads are showen arrangad for lafe
sand runoing. o wsed for example in the UK, Japan, Australia ate. Fligure 3 shows
part of 3 road nebwork surraundiong the jreton J, nchading twne &, B, G, and ¢
mctorivay M. Bach of the veads 21, 22, 33, 24 ha an essacinted destiaation xone
2%z sto. Figure € shows a vomplex grade-separsted  junotion interlinking fowr
yoada N, §, B W, The uoction has supavinposad onn it an overlay having teabes
overiay srass, Na, K, Nd, 8, 5, B, Ba, 8, Sd, Wa, Wi, Wil Pligaere Sa shoaex »

sl rogiors haviag » mais road 33 and & side read 30 The main roed 33 bas s
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avscciated pvaday amas 31 IR Figuss 8B Iy stwilar Yo Figure Ba, bat ae
ahwiuciion X ia provest ot the main road 33, and the gvarlay avag 32 bay basn
subidivided e two overlay arsss 323, 32h, separatad by the ohenuction, Figure 8§
shows an overley coenmwising tso sverlay arsas S0 - 48 supedmposed on a onthgdar

8§ radie coveragy ragios comprising five oalls 50 - 84,
I ogreaver  Jdetsl, the rosd §w’;€:\£§m"s 4 Figurs 3 bax four approsch reads
21, 22, T3, 38, G0 sanh rosd, 3t the spprossd 100 the jaacton, an sveriay area

o
o

%, 238, 238, 244} is defined, Thass overlay arsas have dirsctiong! information

s,

1
avavciated with thawy, giving turn Instroctinng o other navigational information. As
3G shown s Figurs §, the antire toriney covered by the radgation system can ke
dividad e four zonss 21z, 382, 23z 2d8¢: sach pomprising the ast of af bhostions
T whioh) the correaponding mad 210 22, &3, @9 should ba taken fram the junotion
4o rvabis particar sxample, road 38 jeads divsotly Inty tant & 8ngd s andy used
for focal gestinations {sarm 34z roagd 2R isady o town B {one 233}, road 22
T8 jesds 10 town O fxong 2221 and road &Y lesds o the motwneey M. far sl other
dustingtions nohuding tteen € and paet of town & These xones ave defined
diffarently for sach fmotiore for swample Bt junmtion ) dfferemt divpotions e
appropriate Ko towss & asd O g the.'sal towns full i differsen roney with respegt
0 the overlay araas ot that function, The zones miay even e definad differnmibe for
JO different overiay arsdn U they surw haexion. For axample, § btorss ars not
gosyibls 8t the wnotion W, any wa¥ic approsching the Rmotion J by road 22 and
reguiring town D {porhape a3 thy rewult of 3 previsus arvor, @ 8 changs of plan}
rRiat e routed by way of roads 21, M, snd 38, Thus, for overbey arsa 23 there

arg oofy thres zooes: 34z, 235 and the combinad 2124332, corresponding o the

3
@

whrae posmitted exlts [N, I3, 234,

The zumms may be recdedined aosording 10 croumstanons. For exaople,
whinn tha motareeay M s congeated the best routs fraoy Boadion & womown O may
hie Dy way of tower B i such onumatanses, zones 218 and 33z ara redefined se
theat tewen € now falls within sone 232 & should be noted, howsvar, that the otat
30 nuwaber of sorms ramaing the puraber of exit routes figmm the relevent gveriay wres.

The ovarlay sress 2is. 22s, 238 and Jdg should he rge enough
ensura that sy vehicle spproaching the juncton gstw ot lagst ang hoution updsis
whitay withis the relgvant overlay e, i thus sent the rolevant sn
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norraotitet. As shiery in Flgwe 20 these overisy arpss wrg oJisorste, and sy be
considered squivalent 1o the novarsge weas of the heacons of the phar ey gystem
dissussesd above. They may, howevar, be mads contguoug, as shawn in Flguves 4,
Sy, Bb angd 8

Figuse & shows g mors compdex, grade-sapanrted juncting, i which thers

(]

arg twebes overlay weess. Each eoad N E, 8, W interssoting 8t the junetion bes 8
sarrssponding spocasch avedey stes Na, Ba, Ba, Wa, {Wa shown shaded), sad o
depart gvarigy ares N, B 8d, Wi {Bd shown shededdl. Vhere sra also four
intarmediate overbyy arsas ML B, B W 8 showst shaded], In the vininity of the

0 fhyever F height {aittuds! information obtainable foum the GFS systom oan be usad

&

o devermdne which toesl, and thergforg swwhich sverley wrea, the user iy gurraniiy in.
Thy spproarh and aermediate ovarlay arasy exch awd at » dscision pimt
£1 e PR o the dstabsse 17 sach overdsy ares bes divreotiory nformsation
associared with i, providing fostructions ay e owhdoh fork 1o Take st ths aveociatad
18 deolsion polnt. For owarpin, the dieotion infeomation assosiated ooty xone B
nstuels users for destinagions sarvad By road N 1o g0 stysipht on af point P, ang
uners for dastivations seeved by roads B, S, and W 1o tum jefu it wil by ssen that
frafiiy using tw iersestion will pasg through one approsch overley arag, ons
Sopewturs overlsy wres, and may alss pess through ong or more igermadinte
30 overlay acoas. Thers may size e informatiter assooiatad with the departure overlay
arens Mg, Sd, Ed. Wi, for oxample warsing of hezards shast, The dapeariurs
overlay argss may be oontinuous with sporoanh overiay greay for the paxt function
b pach dirsstian.
A 3 wner opproaches vhe jnation on soad B, o location updsies Wevifies
G the news spdipment 3 being withby overlsy arga S8, # e co-ondiares of the
wene'y destinstion ars within e sone zovved by road W the gser s semd @n
instruntion o ooy dt ot poing PR B the waer ohoys this staustion, he will anter
averiay stes W and on e o foostion updaty B wil be sort iformation
radpeant weothat overlay aren i snyd.
3G i vhe vo-ordinates of the uswr's dextination arg within the sone surved by
rond N, the user in overday sres Da i Ihstead sent an nstruction W cevtinue
STraight w8t pobd PRI the wser obays thdy instruction, he will aavter overlsy grag

5.
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Far & uaer in overlay ares 8L F the co-wraingtey of the user’s destinngion
g owiathin the zong sereed DY rostd N B o8 18 38 a0 Inutrootitn o go steight
oy Bt point B O obeying this bwtrustion, ke swill ariter the overkey ares Kd and
o the next laceion gpdate he will By sare information relvant 1o that ovedey
& aras i anvh
I the co-ordipves of the destinaticry of 3 wsee I overlay aras S are o the
sare served by ooaele B 8, of W the user wall be sand an strantion o foors foft 8t
point P G obaying this instruction; he will antar overley sraa WL .
Tirniar infornatint g associsted with the other owedlay sreas. By being
IO given approjriaty atrupddons s e usee negotiztes 8 stocasxinn of Rinotions
{docizingy poitsd, the wser oan be directsd 1o aoy destingtisn {t should be noged
et all osars whe are to be dirscted o the same exit from the onotion ars glven
tha aame nsieuctinn, wistever thelr slthrate destinatian,
Figuras Sa angd 8b Mosrate the rsconfigonstion of the overlay areas o
1E met changiyy ofroumstancas. mdally {Fgurs B} an svverlay sar 31 fs definad for
e approsch to & Rowiion betwadr 8 sosfor cosd 33 and @ vide road 30, and a2
savond ovariey args 32 @ defined fr that pat of thy majer rosd 38 beyorsd the
junstion. nfornwiion assoctated with the overlay seea 31 inchudas turn inforomtion
m ingtyuoy traffie for the rons served by the side road 30 1o tuey off. Infremation
28 gy sise be aasonixted with the overiay araa 33,
iy Hgore Bk the roajor road 33 has bews blocked 8t @ poive X, o order W
sonoruncdate thin, the overbyy sves 32 hae bean subdividad o tweo wwsilay arsas
BRa. 32k, The information {# any) sasetated with cveday area 336 Ix the same ay
hat pravinushy sssosiated with overday ares 32, Teaffis w cverley sres 33a s
2T given new information warning it of the havard ahead. The infermation sssovisted
with the gvariay avsa 31 fe misdifled, w0 thay s weflin v now instructed 10 wen off
gnm ths side road 30, {Effcotively this mgans that the destination zones
avaosiatad With the swverbey was 31 ara mergsd inte aned
Figure § shows how 1he overday wass may be defined for » rosd astwek.

in this exampls theve & an overlay wres 40, 3, 32, 93, 44, 38, 48, 47, 43, 49

3t
o

sarresponding to sach alde of soch sectien of rond, formation spprogriate 10 aach
dirantion of weval on aoch section is therefore svaliable o usess throughout the

solpvant seotion, Supstimposed oy this overley there v @ seluler rusfiy netwenk,
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fives pells of whick (80, §1, §2, 83, 541 ara shown. The positon of the yeer,
dererrainad far exanpis by »oaglelite positandng system, determines which ocvarlay
ares i appropiate tothe ueer, The information & raremitied o the sarvicn santrad
centre hy means of the celulsr radic network. Maondovers bstween oulhslar basne
stations ooger 1 owwantonal rermer 8t ol bourslacdes. Thase heodovers ses,
howaevas, unesdated 1o he Dovodarias hetwean the pyeriay areas AU - 48

Avhough the desorbed smibodiment reisfes o the provision of route
mddance informatinn, other lovsiivy-depandant information may be provided ae
weth, o inataad, such an informstiney sbout ivcal footfities, wasdist alicantines,
seaathe  forecavts, public trasaport  infonnatinn,  ate. The wnn “guidsnoe

dormatinn™ . e userd i this spexification, sinhraces any sush informstion.
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1. A pavigation nfoinmarian systaons for providing nformation 1o ¢ moblls weay

depondant on the fosation of the shobile user, the system comprising & mobile
cormumrdeatians systém haviag & fixad pirg aod o or mofg mobile pary for
sommuninating with the figad part, the ong o e oisbile pard iwluding means
for wansoitting to the fixad pant 8 request for gaidanne infoomation ang for
raoaiving guidanae idoomation fram the fixed part, seed the fxed pant Inchadingg

means for detarnining the boxtion of s mobile part reguesting guidansa
It orrn st

meany for gessrating guidenne informstion sorocding to the oation of the
mabile part, and

mgans for eeodtting the guiddrms bformation s generatsd o the
minhils pare,

wharehy iedorraation deperedant on the ncation of the maobile unit can he
wansmitted Yo the mabike eai,
2. A syetaen ws olfmed in Clasler 1. the fixed part hwbding nwans for
detarrnininy the oordon of the moldle part 19 relatioe W 8 geograpbiosd averlsy
comprisiog w pheeality of overlay aress, and meang for taasmmiting information
ansociatad with an cveray arsa which includes the location of the mabila patt,
wiheraky 8 mobie port within that overley e reoeives intorongiion  associated
with that owveriny sees,
3. A wystem as claimed i Clsisy R, iochaling msany Tor storbyy o oightst
representation of the goographical owerlay, and means for modifying the stored
rapresentation auch that the configurations of the wvadey areas may be selectad tn
maet ohanging ssqmararnants,

4. & wystem according to Claies 2 of 3. inchading mesns for determining

whary & mobile part anters ¢ progdetsernined  overdey  wen, and meses for
WANLORING ¥ IHeseHER 1o Uiy owbie part I rasponse 1o the monlle pent amening

the pradetermingd sverlay aras,
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&. & sysiemn scoording i Qe 2§, or 4 including megos for deiermaiung

a3

3
¥

whern & mokdle paet erdersy 8 predetermined  overlay  ares, and swans Tor
wansniting & message. 10 8 user other than the ssid moblie part, © response 0

he said mobile par gntering the pradetarmined overlay aves,

. R gystem - aocording 1o oiiny & or B, nohading mears I stve 2 wahe
associsted with the mobile part, and means seranged W oiodity the stoved value in

FESRONSR W THhe DHRessgn.

7. A systar ax olsimed i gy recsding cisioy, hawving means for locationg the

sasition of the oabdls et by radia ooation

a8 A system ws claimed io Qe 7,0 wharsin the msans for joosting position
somprises 3 suteliite navigation systent receiver andfor meany for deatitying the
fnnation  of ie mobile parg o seiation to slerments of the fived pwrt of tha

aurorneninations Systam.

8. A aystern gs clsfed in any pregsding cisie, whersin the measns for
getermining the jopstore of the muobile part nompPoses MLERs I INMRITORRE - &

fowation-denufving means fooming st of the mobile part.

16 & aystern & olsivmd o clstoy B, whoreln the fixed pany has oossns o
detsendng the approximate postion of the moblie part, and whereiy the logation
wientifying means of the mobile pary i sorangad 1 respond 10 & Inostion regussy
fromy the  intoorogation meses adh @ nonwurdges doootion signst which, Iy
sombination  with ®is  spproxiests . focatiwy  detersnsd by the fixed  part,

datsrminss A unkus losatan,

1%, A syxtern oy ofaimad in any proceding clalm, whersin the mokdle part has

swans Sor foosting By poattion by daad rackoning
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B A systorn ax olaimed I any precoding olsin, the fixed part bwiuding

rpeans for generating and owingeining guidenne deie Dased on vehicle movement
data davived frooy tme informations srel position masswements of ¢ plurality of tha
mebile pars andine sstimations of fubwre esticns of the mnbiln parts basad an

B the guidance infuromtion previously transmitted o the mabils parts,

13 A gystem according o any preceding olabn whergin the fxed past comprives
maany for frarmeitting o the mobils paet 38 pxpectad sange of gwedrooens
information siwd for reoeiving from the mobide pat oovemeant MeAsUrernens
‘§§3\ mitside the expected ssnge wd the mobils part csmpriser means Yor measuning
innatian and time o darive movemant ioformgion, means i compars the
sanvement information with the expeoted ranges revsived from o fixed part of the
Sestens, angd means o stomaticslly  report to the fixed  systam movasent

sesUramnents outvide the sapustadd rargs.

14, A aystam snoording e any preseding olsim the fixed peet incheding mnenx
for staring puidence daty, roewns for ppdsting the stored guidence data, means far
identifying mobifs party o which the updmed duta are spriicabls, and means for
rarsmitting such date ovee the compnunioetions system o tha mabile parts so

& Wenufind,
18, A systerny scvording o any prevsding olsim, wharsin the mobile pant
inchatng guidance hatructian means controliable by instruntions condained in the
guidance infarmation wanemitted fean the fixad gt over the commurdsationy Hed,
guidansg Instroction mexns.
18, A sysiam anosrding o eny preouding claim, whersin the fined part has

et ey poersbie By o BEan dpordot W ingut guidence inatrostiary reguesty

G 1o the oot part

SURSTITUTE RHEEY (RULE B8}
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28

33, A maviganon indermation systom for providing ioformation 1o ona or mors

rockie aser dependant on tha oeation of the ooe or more mobiln osey, the system
sompising

meany for detsrmindng tha onation of & mobdle unlt requasting guidanoe
inforrnation,

msang for gosersting puidance dgrmation socrding 1 the ostion of the
mobiis uy,

ard s commurdeations syelare for transmitting the guitanes bfarmtion se
ganerated TeOihe rmekile unly,

shershy indermintion depandant on thy bostion of the mobile undt can be

wranswittad 1o the oobis unit,

8, & systemoas olaimed in Cleim 17, ingluding means for  determining the
noather of 8 r};csbﬁa unit i reletion o s geogrephical overiay comyeising o plursdity
of overigy arees, and meang for ransmilding oforarsion sssosiated with an
gwariay aren which includes the loomtion of thx mobile unit, wheraby & mobiis pant

within that pverlny aree reosheey formation sesodaterd with thay overiay wres

18, & wystam e oishoed i Qe 18, including msans for storing = digitad
ragrasentatinn of the gerographiont owariey. sand swany foy modifying the storas
regrasantation sech thay the contiguratiors of the sverlyy sreas may be ssisotd to

niset ohenging rogsraments,

28, A system acnonding el 18 or 18, ochating means for determining
when o moekile ol antery » prodetermingd overday  aves. and means for
ranemting » messyge 1 the mobie UniE i respnsn 1 the mabils unlt sntering

the pradutermmed ovaiay area,

£%. & ayxrerm acoording o Cla 18, 12, or 30 inchuding meeng W
datermining whnn o oobis unit eoters g pradetermined overtay area, argd oeans
for Wansmiting 8 message, & ubsr other then the ssid roobile uniy, in respongs

1o tha sald mobils unit entedng the pradaweiningd ovarlay area.

SUBSTITUTE SHEST (RULE 26)
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I3 A system a-cs;{:am*mg o olalny 20 or 27, nvhagding sesny o stors » value
ansaniated with the mobie wundt, arsd mparey wrearged o mwodify the stored waive

FRSEIISE 16 tha mesags.

g

23, Aosyeinny ax clabmed fnoaey of slaions 17 19 223, the means fxe daterrsining
the jovaton of 2 moabils ool compising awans o erogsta g fovation-identifying

meaey of & eoeoperating mobile Wit tu detarming Ra position..

24, A system s cleirmed in any of olsims 17 o Z¥, whavsin the maeans o
fopsting position compisss mesns for demtiiving the location of the mobile undit in

ralation 1o alomanty of the Tined part of the communications syvetam

[\ & system gs oladmed in plginy 34, whersin the meany for ucating position
comprises owmans ¢ determing the approxivate hwation of the mobils usiy, mesns

T reseive & ronsunigae onstiors sigrss from the mobile wrdt, aved means I combine
the approximate postion formation with the sonsurdaue looation informagion In

sfetermine  weigu Joosing.

w3

28, A xystam su clsiowd o oaty of slaims 17 o 28, ineluding wesns fur
generating aod mainisising guidanes dats kasad on vehbicle moverent data derived

frooy vine information aad posithey measurarmots of & plerality of the mobile parts

X3, A gestem aorording ey of oafms 17 e 28, having means for
wanemnining e thy muobils part en sxpected range of mowvemesnt é’nfmma:ian, and
for rocabeirygg from the moohils part movement meRsuranmas sutside ti‘m sypeoted
FE

28, & systemn aocording o we of olabns 1V 1o 37, inchading misans for storing
midanne date, vwans for opdating the storsd guidsocs duts, rasans Tor kdemifying
saobin wnltys to which the godated dota are spplicable, sod mosns for wansmdng

sunh dats over the communications systam 1o the mobile wrdts so damified,

SUBSTITUTE SHEET (RULE 28)
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B

28, & system oy olaboad Bt any of olaims 17 o 38, having pet mesns

aparabin by 3 homan operator 1 ihput guidenoe NSTuction reguests.,

§ 3% A omobily onit for @ nevigution nfarmation systany, comprising means Ty
reneiving quidenes structiey bdormnation ovar 3 cwmmmaniseting ok, and
guidance etruetiey rmans contrpliable by ihe guidanse roinmtion nfarmation
reogived over the conwiuninations nk, whareky puidense nswyotiong gan be
sompmiseted vy the usar by means of the guidance nsruniinn mesns.

ki

31 & owbils unit for a ngvigation nformation aystsm comprising means &
measering jocavory sl e o derbvn movernent Rforostion. Meang I oamEm
the  msvement nformatcr with sn expeotsd range recodvad feom @ fined pant of

18 tha systam, and means to aytomstically raport o the fixed systam movement

maaguranants outsits the expented range

32 & me‘ti‘s‘wd of proviging nw‘sg@:%és‘s iformstion to raobiles units of 2 mobie
20 radie systans depandant on the oostions of the owbile onits compaisiyg the steps
of stosing navigstion 4318 0 8 feed pary, wEnamiing 8 reguast for navigatios
guittancn froam & mobile unit 1o the fxad part, detevodning e fseation ofthe
mobile wdt, gererating guidenes fdormation on the basis of the stored dats;
fnoation infoermation and the roguast, ard wassmdtting the mdfdanss nfarmation
I8 Froom the fxed part 1o the oobile unit, whershy nformation relevant 1o the losation

of the roobiin wnit i frahsmited v the mobile i

33, & merhod sz clslmed o Cleim 32, whersdn the iocetion of the mobils unit
30 iy derarminad in relathe o o geographicsl overlay compeising 9 plurality of overiay
areag, generating mfarmedion assosiated with an ovedlay ueas which invludes sha

fnoatian of the mobils pant, and fanemitog the nforrmasin associated with fhe

SUBSTITUTE SHEET (RULE 28)
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73

g

relsvant pverlay ores 1o the mobile parto whershy 8 mobile part withio thay averlay

Brag racstves infarmation sssochxted weith thiay sverkey wrew,

34, A wmthed ma clebbad in olsin 33, inchading the step of stoning a dightst

reprasantatien of the geographival overlay, sngd swdilving the stored rapresentation

v

sugh thay the configurativos of the overley sees may be seledted ¢ mast

nianRing reguirsmrienis.

38 & mgthod ascording e Uabn 33 or 34, comprising e further steps of
10 devermining whan 3 mobile unlit anters a8 predotarmired overlay asvaa, and
annining & roassags o the mebile unit v responss 1o the mobile unit emering

The pradetermimd overlsy sres.

38, & method sovording o Clalm 32 349 o 38 nctudig the further stops of
1% detormining when 2 oowobie weit enters & prodeoteroelned overlay sees, and
WANNIMHITHAY 8 MESSAYE 10 & user other than the said mobile unit iy rasponys o the

eooehsife walt sotering the predsteratined Sverlsy sees

7. A& masthad according o oaim 38 o 38 roloding W forthey step of

0 madfving 8 stored valog associsted oith the mokile et In responsy I Hw

MRSRBYEL.
RESN A misthod sn claimed In any of olgime 33w 37, whersin the position of

the moliie ualt g dentifisd by ¢ rals leoation mathod,

3%, & muthod ga chalmed i Sloeim 38, wheedn the position of the mobile wnit
in detensdnad by meins of & sstaliiRe navigstlon systent andior by Hentifying ths
fopativnr of the mobils part It ralation ¢ dements of the ks part of ths

CEPNUHOALINS SYsiem.

34, A method sccording o any of Uhains 32 1o 33, whersin the fixed unit

MISTORATeY e mobRe unit to ey 1By deosiias.

BURSTITUTE SHERY {RIRE G}
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18

Riv)

&%, & method as claimed in clolm &0 whersin the fixed par? deterotines tha
apptnuimate kevetion of 1he mobils part, and wharsls the pmbile part respands 1o 2
focutiony regues from the Blarogation menns wid o roourdgue cation signst
whish, it combination with the spproximate fonstion determined by the fixed paey,

daterrnines & aoigus location,

43, & methng ax olaimed vgny of olains 32w 9%, wherein the mobide anit

ffantifiay its position by desdd recbaning.

BA Y A mathod sconrding to Wy of (alms 32t 42, including the stepy of
gunareing et meintaising Jdatx based on vebicly movemenl dats derbaad from
thne nforvmdon sndd position moesswemens of 8 phosiity of the mobile pants

sndie ssthnations of funee oostiora of the mobile party hasad on the guidance

irforoation pravivudy anumittad 1o the mobile pards.

44, & roathiod apoarding to any of claims 33 to 48 wheweln the fixed pary
tracemnits Yo the mobile part an expanted range of wovement infoemation, and the
bty part messwey lovation amd e 1 darive reovement information, comaams
tha movemant iforroation with the gxpoctad range regeived from the fized pary of
the syatem, and reports e the fixed system movenmnt meavremEs vitside B

sxpaviad ranga.

48, A method ey Clalmad n ey of Slalme 32 0 99 tachading the further waps
of the updating the stored dete; Identfiing the moblle Bty ta which the updsted
dlats are applivably, wod warsoiting such duta over the cwmmunicetions systam o

said applicabis mohils parts.

45, & sathod as claimed o any of claims 33 10 45, wderain the mddenne
ndorrsation ranemsitted o the miobie unit contrads Quidasne stranyian means
formsing  part of the mobils usdit, whorsby guidants  Instructions ocan bw

oomrraaicated 1o the wver of the mobily wdt

SUBSTITUTE SREET (RULE 38}
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2
37, Apparatus sulstantaly 38 dovoribed with raference 10 the aasappamying
draweings
&8, & methadd sohstantislly as desoribed with referenve o the scoompanying

§  drawings

SURKTITUTE SHEET (RULE 28
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DRIVER CONTROL INTERFACE SYSTEM

BACKGROUND OF THE INVENTION

THis Invention relstes to 8 defver control Interface for s vehivle.

Technodogy available in ovrrent volicles hay buen rapidly novesing, As 3
resalt, the amount of infonmation suppiied o He deivey and amomns of gt
mguired from thy deiver hay aleo @mﬁé&ﬂm&img.

pEe Currend volivles typloally nclude madios with cusselie ov oumpact dige
players, advanced climste control sysiems with 2l conditioning and purifiostion
abilities, on-board pavigations! systenss which spsrgie fo conjunclion with gloksl
positiondng satelfites, collivlon weoidanve  sysiomg, actomobile selfdlagnostie
sydewms, coifidar phowes, pogers. reandes oo systems, sadwy deteesg,
I gutithelt avsiems and remnds soatvals,

Fach atdittonal systein maises sovwrsl conoerns.  Fing, 2l of the inpwt and
putpid bnterfaces for eack of these systoms wust be I{ﬁ:}t&ﬁ#&ﬁaﬁﬁ the vehicls b an
astheiioally se:c::p:a%aie; mannes, Sccond, the thee snd dislanes that the debver’s
stentins i diverted from e woad mugt be minthused, sv should the e and

B distanve that 3 driver’s honds are diverisd from the steering whee! while spomting
gach of those syslems;  Forther, ze Sweopaplasity of systems by veldoley tnvreases,

the Intarfce oust b auwe asr frienilly o that o) dvbvers can benefit from these

systenss,
SUMMARY. OV THE DyvenTION
35 The present inventisy prvvides 2 “hands-on®, “oyves-front® delver contrad

interface systom which minfmizes the time and dstancy that the driver™ attention

iy divavted from e voad and the Sme and divtane thay thy driver’y basds sve
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divertod foom by gevring whesl while pperating various syaienss In the vehicls,
The vehicle includes & plurality of feature grogps, soch as widio, chimats, ste,, sach
having & plomalily of assoviated featwes such 33 yolume, be%i&s;_{:s, g,
semporatere, fao speed, cto. Bach of these foaturey Bas an assockuied value which
iz ar;{;xs@mﬁs: by o deiver, Other foxturss bave & value which js ooly communioxied
1o thedriver for Information purpoeses, such 8 snging mpersty, Bebumeter, faed
feved, spead, e,

A high-rasclution, reconfigurable Raplay I lotated on the fostrumeat panel
direatly in fontaf the cooring wheel fn 28 "dees-Hond™ posttien, 1.8, the delvee’s
foons yood only be diverted wlightly downwerd from the voasd.

The dedver cootrol intorface systens Includey 3 plosality of festure growp
swinches Josated on the vehiele sterring whoed such st they ave within reach of e
driver’s fngortdps on sog hand while the deiver’s hand 15 foosted somfortabiy ina
nowxeal position so the deowday wheed "haraleon®). Eoach of the fondure grouy
switchey sslentively activaies one »a? the featury groupy, The display indicaies the
eurrgsiiy-aotivaied fosiurn group and indicates the curvent valus of Batures in the
antivates feafiwe growp,

A plratity of wlection wwitches we alse lovuted just inaide the periphery of
the sivering wheel aﬁja;mé a normal posttion of the drfver's opposiie hand {“hands-
o) The selsiion swhches activate featurss within the activated foatom group sad
as.ijzxs{ thy walges of the ootivaind Gatuee,  Preforably, an snluwvged graphie
repraseating the seifented foature appears xxga;m astivation of 'sh& featurs, The deiver

sengred intuclhee system Inclodes comved siroutry foe bnplementing e adjustad
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valos of the astivated foature i the vehichs and for rotdeving the information for

tha Reateves i e antivatsd foature grogp.

The deiver contred interfaos sysien san bo customized and porsonalived. The
driver sefocts & subses of the featwres R e velicle o contiol fom e wessing
whee! by assigning feature grouns o the fature group switches, Purther, the driver
cart change he oodory, beckgrovads, and nformation daplayed for the featwre
groups, The driver conteed interfare systom vontinueusty provides hedp to the driver
for oposting the vaslons fabase,

& Targe number of oty soe ppaanied By the driver of the veldels withag
ropeniiioning the drivee®s hunds oo the siwering whasl,  Fusthee, dhy driver's
attention Is not divertd significantly from the mad while adiusting the vedues of the
fewtures or resciving beformation from te dleplay,

BRIEE DESCRIDIIGN QF THE DRAWINGE

The above, ag well oy other advantages of the present Breenting, will besoms
apparent fo thosy sldlled in the art fom the following detallngd deseription of &
pesferved embodiment when considered n Hxl of the seompanving doswings in
whiche

Figare 1 Mustrates & proforsd endadiment of the present invantion;

Fipere 2o Mostrates an sherwste embodicnent of the femction group switches
shoswen i Figam |

Pigure 3 Mostrates snothee shernsts embodiment of the Smcton gronp
switches of Pigawe & V

Sipvre Jo Hhevtate o aliomate ersbodinent of e selont switchoy of Fipars
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Figure 3 Husteates the diyplay of Figors § with a0 acthated andlo fatere
graug;
Figure & Hlusrsdey the diaplay of Figure 1 with an activaled sedbyx vohsme
featue;
Figure § Hlustrates e display of Fgure 1 with oo sctivased climate foatnre
Rrougg

Figwre & Huslrates the display of Figure 1 with @ acthwied araise contng

featre;

Figure Ta fHucruiss the dhyplay of Figee 1 with o acibvaied navigationsd
Feabre;

Pigure Th Hbowwtey e dgphy of Plawe e with v salwged,
trne-divursional swigativaal Ratere;

Figere § Mostrates the Heplay of Fgure I with 8 soperlmposed wasnisg
TESAZE;

Figues Ja {Hosteates the optional conter Souch scresn of Figwe 1 in a Siw

ynedes

Pigure ¥ Hlosinates the optons! center toush soress of Pigure Ya with an
activated audic fatore group;

Figure Fo Mosrates the sptionsd conter touch sorovn of Figuns ¥ v a i
ey

Figure 9 Hhustmmies the options! center touch sorven of Figume ¥ with
activaind cellolay phone festure groag:

Figure 10 Husirtes the display of Figure 1 with an sctivated collision

avoldinre feture;
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Figurs 11 Hhustratey G dleplay of Figum 1 with av sorivated diggmoativ
featurs;
Figwe 128 is 8 schewatic of sircullry which oan b used o mploment e
driver control intorfave system of Fipee § s o oveldede;
5 Figere 125 I an Semste sohemativ fy mplementing the driver vontd
interfare systen of the proset fovention in @ veldole ‘
Figure 35 is another altematn schematie for implomanting the driver contred
s iatétfam syatem of the present fnvention in g vehichs
Figure 13b is another slternate sohematic for implamenting the driver vonin
W interface system of the preven fnvsntion iy & vehivle.
DETAILED DESCRIPTION OF THE FREFERRED EMBODIMENT
* Refening o Figure 1, & dedeny control interface syderm 2 acvording o g
yreferred smbodiment of the pregént jovention, inchudes 3 divplay 32 which &s
preferably 8 high-resohwtion, reconfigurable displyy.  Proluwably s gl oaysst

display or @ slestro-hunlsoscent Shaplay § wod. The dispday 23 iy Toonted wa thy

P
W

instrument paned 34 dlrsotly 3v front of the steeving wheal 26 in s oyesfront®

povitian, L8, thi deiver's foons need paly bedivedisd slighly dowsreanrd frors the

wad to view the display, Further, whils She driver I loking at thy display 22, the

““““ driver’s pecipheval vidhon will 9il! sorvewdat bslode thy roud in Trout of the vehicle
2 Aleraatively, the display 32 could be 3 hexdipup display, pojsciad osto the
windaldeld fn font of the defver such that the debver noed only fonus his uyen far

shead e vlow B e ne wpon the windshdeld 1o see the displuped Snfoomution,
Prafoeably a plurslity of fature gaweg switches 28 are Tocated Just Inside the

poriphery of e steoring wheel 36 such e ey are within reach of the fisgertips
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of one of the driver’s hands whils lovated comforiably in 2 noomal position on the
steoring wheel 26 Chande-on™ I iy sxamphs, e feature group switohey 38
would fnclude an sedby group switch 288, & cBmas grong switch 28k, 8 navipstion
group switch 38e, 3 ondse contrel swiich 28d & oruise costrad off switeh A8, and
a configuwre swilch 285

Proforally @ plosality of select swfiches 38 arw alss Joouted fust ingide e
prciphery of the georinp wheel 26 adincent & normd position of the driver's
epposity hand {“handsen™). The sdlect switches 30 proferahly tnelods an oy serow
switeh 3, 2 select switch 30b, sd & dows srrow awiteh 3o, Axan alternative
to the switches 28, the driver contral interfacy system 20 mey also inchude xcowtsr
turh serpen 32, which will be discussal fn woure dutall laer.

© 1 As sows Fipure Iu, the fostere group switchss 28 could sltermnatively te
foostad adiscont & prowp swiich divplay M. The group swiich display 24 B 3
seoonfigurably display which grapideally indivates the coverd forction of eadh of
e fouture provp weliches R, The functions of cuck of the fexture group switches
I8 and the praphic indicatives B the growp switeh dhplay M change v b
porsesalized for cach operstor awd change as approprists based wpon the weed’s
Frovin selections dr provids @ sedder of menes and sub-memus, For susanple, spon
aotivating the hard audio group wviteh 282 In Figere 3n hard swink 28 &
subsequestly reronfigused o aetivite the volume featurs, The group switch display

34 s dwaltanesusly reeonfigursd sccordingly o Indionts that swiich 28 would

salect the volume foaturs.

Abwrnstively, the feoture group switches 38 vould be replaced with & featurs

grougs switch tloueh scroen 36, shown fo Fipere b, The feature grovp touch soesen
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38 15 » reconfipusble, bigh-revciution, tovch-sensitive sien which graphieally
inlinsdes arsas of the soreor 38e-d which represent the fosturs group switches 38s-f.
The featnss growy swinhes I8 are activated by tovohisg the graphicsd
representations 3fad of the featwe group wefiches 28afl The fastwre groups
asstrofrind with the foshus proup switches 28 cwn be porsonaiized through the v
of an sxternwd Inpat board or theough ow-goveen wvenus which are sveessed by
astivating the configote swinh 380 Further, the functions parfiumed by the Ratere
froup awiiches 38 can changs ed upow the e’y provdous seloctions, 2.8. afler
aetivation of the sudio group switch 38z, He touch soreen 36 would be reconfigured
o fature switchey for selosting audie fs.zamms within the aundic featary groug.
The it swiches 38 oonld ;siiﬁmsﬁw.i}f He a monse 31, shown in Figure
e, The wmouse 31 Includes 20 up switeh Mz, dows swdich 3g, ot swiich 314,
right switch 31a, amd conter seliot sadted 3. The mouse 31 provides efficient
sordesd over 2 Jarge sumber of fuwtures.
Referdng to Figure 3, the disgday 22 b proforalily grspltieslly ﬁi‘xxi‘r@fsﬁ into
s Brst povting 38 and @ second portion 40, Ty thic sxample, the fest ;semsén KES +S
generally i felt Ralf of the display 22 and the sevond portion 48 15 generally the
right half of the Jisplay 22 Fgue 3 iiiaaixéim one way of maintaining the
spendomter praphie 42, fadd paphs 44, sod odomelr 45 ® al e
Altermatively, the spredometer €2, foel 44 sad odometer 33 creld e lorated In a
separate dhplay, or el be sorporarily redonad oe slimdasted so that e sucond
portion 40 cpvses the cotie di.&;zéa;g 22, Howsver, # is conently yoquired by federdd
sepulations that the speadometer 42, Sl 44, and odometer sve displaved v the

driver ab il dmes,
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The first portion 38 prefondly ingludey 2 help goplic 48 which providey

sontinpons instructons o the driver for operating the driver contral systewt Intorfane
A3 Pigore 3 iustras the display 32 fter the deiver has activated the sudio group
switeh 282, thenchy acdvating the audie grvap graphic 38, The sotive sudio g
graphic 50 fnchudes insotive audin Sutwre piaphios S each andlo festive whud
indicate the current valve of thase sudio featurss, For sxamply the active wedie
proup geaphic 30 inclades an jnactive valume graphic 3 which indivstes the cusrent
value of the volume fatare. The dnscive oy praplde 54 indicstes the corment
fraguency 36 ad e corrent presst stafion sdected 58 The inactive balanee
graphic 60 ndicates the strent value of the balance feature bebween the left and
right speakers. The foactive Hde graphie & ndiovtes He cunont valee of the fade
fzaure hotwesn the front and bank speairs. The invetha equalization praphics
fa-e Indicale the cormmt values fir pach of the Treguenoy bands of B squalizer.

Afer prossing thy sudio group switch 28 to xathate the sudio grouy graphic
50 s shown in Pigure 3, the debver they prosses the seleot switeh 30 e activals the
first sudio featire within the audiv foshurs group, fn this case, volume, T
produces in the saibve eotume graphic 86, zs shows it Flguse 4, which Iy prefendly
rapnilind within the second poation 4 of the dingloy 23, While the volume graphie
S0 1 In s aotbve ooy, S delver can adiust the vl of e vodume foators wpoor
down by prossing the up arwy switch 308 or down arveve 3e, sespactivedy, The
valon of fhy volumme featurs s contfruvealy Saplaged by the aoabe volume graphin
65,

The subteguent aothvation of the selsel switch 30b astivates the next sulin

feature within the sudio feature groug, In this cast the tuning feature.  FrofonBly,
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the subseguest seiivaiion of the up serow 3o or down aoirw 300 would ppcde the
tuner through the pre-sel stations previonsdly solected by the wser, Suloagpuent
activations of e sslss swited 30h wourld seguentially sctivaie the other audio
features such & badangs, fade, and saoh of the equalization bunds, the vilve of

which veuld each by adiusted ap or down by setvation of the up arrow switeh 3

%

and divwn arvow swieh 3,

Abany thwe, the driver tanm ativaiy any of the othor fodture growp switches
IR oy motivaly & Jifforent Sebee grovp, For cxsniple, Figuve § shows the display
3 upon tha actvation of the climate group switch 288 The active tlinats growp
I graphi 68 would praferably acoupy the s&‘:smi portion 40 of display 32, The setive
clinmate group praphic 68 waould indicste the cuvront vadues of cach of the dlimate
Festures such ay driver kmperature T, passengey ompenture 72, didver fhn spond
TS, pagsengey fay upeed TE, drtver air Sow T8, aed pascenper b o BQL
Sobsegusnt axtvation of the solegd switch 30 sequentielly autivates the clinue
1§ features. The sotivated ciimate futwe graphie sy be mepaified as demonstrated
for the aedio fesbure praphics, bul prefendly de olimste femore graphics are
hightinhted or displaped in g different color from the fssctive climate features, This
i todiosted v Pigure § by the dashed Hom suotnding the dedver lemperature
graphic 70, After activating & selscted olinusie foatere, the user san adhud e valus
Y of gt cliate faturs by presvivg the wp mrvow 303 or doewn avrew 30, The delvey
can segoentally sotivate the climate fosturey by prossing the select swieh 30 or the

driver can seloot another feature group by pressing 8 festure group switeh 38,
Figurs & shows the sotive orubse contro] graphic 83 afler solivation of e

sruise fostiee sodtoh 284, The soitiag of the onslse cuntrol fiative vt be adivstad
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by prossing the np arrow 30 or down woow 308, The orvtse contrsd festaee can
be turned off ab any Sme by sotivatiog the sy off switek 28e,

Figure 7o Westraiee the display 1 fey sclbvating the navigeton geoup
switeh 38, Figure T shoswes the sotive savigation poaphin §6 i teo-dimensivasd
mode. The active navigation graphic 36 profoeably ovcoples substantially the entivs
dispday 22, but a reduned speadomater praphic 88 and & veduced foed level graphic
S0 ary deplayed at ol Smey The aclier neelgation praphic 58 gonondle displays
the saurrent location of the vehitle relative o = map of the suorsunding avex baged
upon infurmating from s globsl positioniog satellite combined with map lnforowtion
stoved on an oovtiowd CIRROM player or other lavge slorspe dwivg, the odumeiay,
» eompass and other hformation. The reguined navigalion systenss st oureatly
ermneroially avallable, An insteectine graphic 82 fnpludes ravigationad nstrrotions
to the driver derived from B map i e eebossd compuer, Infnomstion fom the
slobal posttoning sstellite, sod the deshed destination @ Inditated by the deivers
The belp grophin 48 §v also displayed with the aotive rovigation graphio 88, The
help gaphiv 48 fndhoatey o the driver {astroctione for sccessing the diffinves
features of the navigalion feuture grsss;p. For exampls, by presding the up arew
Iz or down areow 3, the driver tan sooms in oy owl of the displayed mup, For
cysmple, the dviver own 3000% § Sl mep or @ mow local map. Punber, by
agdvating the seloet swlioh 30, the ey can weiich @ the "thres-dinmmsionad®
dispdsy, The Sleplay 32 av shows fn Figure T shows the sotbes axvigation graphie
&6 roomed in frmn Pigues Ta and shown i “thrse-dimeasional” mode, Prefenslly,
iy fresdimensions] meds, the drdver control feefice sysiem 20 pansfoms the

two-dimensional data from the maps on the navigational TD-ROM 10 2 sionlaied
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thoe-dimensiomal, poopective view,  Thiv featere w3 asist waay deivers i
wisualining shefr location on the map.

A showr dn Figars §, say urgent nfrwation regarting the opomsiion of the
vehicle Is prefuraldy digplaged I8 & warning graphic 98 which ix supssimposed over
S corrsng aclivated praphls, which, In thiv sxomple iy e aotive sudio group
graphiv 50, The seperimpossd warning praphic 98 could be displayed for a
predstormined lengfh of dme v wull the drimy soltnondadpes having seen the
warning by preccdng 8 feateve gronp swdid 38,

The center touch soron I is shows in mor detall in Figum Ba. The conter
wuch acméz:{?:? s profonbly o highwusolution, woeondigurable, touch-sengittes
soreem fouwed on the steering whesl 38, In Figure g, He comer touch woveny 33
is Shown daplaying grapdie roprssentations 1000 of the Hoalure group swikches
2WBa-f, The deiver oan activaly the feature group switches a4 by touching the
eonter fouseh soreen 33 ot the lovntion of the goapidos! featury group swiliches Wk-f
These featere group switches 10028 con potivale the asscolated fonturg gronps o
display 22 as deseribed shove, Aliornatively, sothation of & switch M-f on the
center fouch strven 32 <o infate o yeconfipurstion of the conter fouch sormen 2
into another s of praphical awiichys, For cxvample, upon sclivatiog the audin
featwre proup swileh M0 on ceoter touch soreen 33, couter touch sorewn 33 &
seconfigured as shown v Pigere O, In thiy configuration, the center touch scvess
33 would Inchude graphival sudle fsture swdiches for volome 1033, hdanoe 1B
st tondng 103 The touch soreen 33 In Figure 8 also Inchedss g plurality of

graphdeal switches 1034 for oporating 3 O playes.
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Adwrratively, aetivadon of the swdtches 100a-§ fnitiates & rconfiguntion of
the switches 28a-f. For sxample, activatinn of the aelie switeh 1008 on the contsy
touch stroon causty tRe switehsy RWaef 10 b r&anﬁgamé i attivate the aulin
fentures such 23 wlume, badanos, eto. 1 should be appovent it the senter waek
soreen 32 could alvo he lncated b the upper portinn o the wesring wheet 26 and
contd altermatively comprise a plurslity of herd swithes, or & combination of hud
switches with & reconfipurshis display, wmther tun 3 touch sowes.

The penter ouch scoren 33 san Ao e reoonfigured on shown In Figans S¢
te dnclude 3 differaat subeset of the svallable Teature groups in @ vebivle, wieh oy
navigaéim 104z, coflidon avoldanee 104b, disgnnstie 108, colludor phone 1044,
and seanview oaose Bie By prossing the colbdar phone feature group weitch
1044, the driver scibvates the coliulr phong praphic 106 s shows i Fipee $d o
center woch soreen 32, The aotbvated collular phone group graphis 106 preferably
foctudes sevenal graphival bottons 108 for praviously stord iefophone sumbers, as
el ag % graplival send Butten 11D xad 3 praphical ond haten 132,

Activation of the sollisien svoldince fonus group swih 1040 activates the
coifision avoldance graphie 119 85 shows fn Figure 3, wiich ocouples genenlly
the second portion 48 of Se Seplay W The oollvien wvoldange sysiem
tnsorporates uRrasnund, acoustic; radio froguenoy (TRE}, infrared (IR, LRD
laser gystems o provide te typdesd driver with sdditionsd Information periaining 1o
the “blind spots” mad to ssslt tugks fov baoking op wit&zéﬁi S mishap.  These
systeow wee alse conmercially avallabie,

Referring to Figuve 1], dognostie information can be displayed by acthvating

the diugnestic feuture group buttes 10800 ceater el sores 3X fom Figure $e.
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The aciivated digpacstic grephle 136 disgphys maintenante necds, incleding o
change, tre rotation and besde puds.

Figure 122 fostrstes one poasitls schematic & foplomenting the values
adjusted by e dbver and for vetrfeuing fnformation o be displayed e e drdver
on e driver contrd system fnterface 20, The foutur growp swikches 38 and selent
switchey 3 ave fopat tn 3 CPU {30 which oponies the display 22, The ONU 138
is wise vonvecled & the veblole's swin bus 1230 The main bos 122 prefersbly
carviea iﬁf&maé‘eﬁ snd commands for semsrous vehicle conmpomsads, Including
speed, englne spustiag information, oiivate scatel, audie and ot slectronic
systemg, ot Any other systems, for sxample the smdgationsd systens 134, which
oy B0 opevale oy the veliele matn bus 132, ave connected divscty t the OPY 130,

» Pizure 2% Hustrdes an allervative schemstic for implaeating the dever
contred Imterfave systemy 300 The switches 38, 20 we cormnctad vie 8 oval dax
inderihen 125 b the buy 125 which carvles the sigmals o the CPU 1200 The CRU
HeH {sg}em{é& the display 28 wod secnlves information froms the suvigational system
134 An lopul dedoy 137 such as 3 keybuasd, mouse, ¢t & e aovessibls by
both the driver and passenger 35 also vonnsoted vie & Jocal bus insefice 128 10 the
bug 136 which carvies sigasds to the OPY {30, ‘

Figore 1 Sndratss aonther sohematic for implamesting the delver congeol
ivarfice systom 200 In Gy sbodimest, e diplay 2 and switches ¥, 0 an
consested o g O 130, The OFU 138 36 somected vid a mzsaiﬁigsiﬁxe\r 134 and
degnsltiploxer 136 0 a0 suxiliary ovotrglier 138, The susiflary contoller 138
contrely non-safvly, sroriticad fonctions, sech as climats contol, sadly, oo, and

reveives infornmition from the cogite conirol valt 140 and from the savigadonsd
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systers 142, The costollny 138 sendy sad réosdves communds and informstion
rolnied 1 most of the vehich featwres from the mein vehicle bus §.$£§ wsch as audin,
shivoste, spesd, foed, fompevature, e The dedver contrad intorface apste 20 &
prefersbly 2 redundam oF seeondary interface. Them Is proforably = maln Interfece
146 that s shared with thy pussengey of the vehisle, The wmailn interfaee 14§
includes s fisplay 138 and an nput dexdos £, sovh 82 & koyboaed, mouse o touch
seevens, The male feterface 146 oporutes 3l of the vehicle foatures snd profurably
containg o meng for personaiidng the deiver contend intaefase sosteny 8k

Figare 13 ilusteaiey anothey schematic which could be used o mpleowsd

" the deiver contesd interfhoe system 20, The feature grovp switches 28 and sedoat

switthss 30 am focaind on the steering whaed 36 wnd sre covneoted via 3 ool bag
fieeface 152 o @ bus 134 which caries signals 1o ¢ controller 1580 The ﬁ(x:ai BN
inerfhos 152 Mg retrieves grophics aod et from 3 viden bosge lbwary 158 for
display on the center fouch strenn 33, Thy videe tmage Ubvmy 188 oy alwe
suntals graphioad toformation for displhay oo the Rature geoup display 3 or the
fostuee grovp touch soreen 38, if avallable. The cuntealler 136 mesivey nformation
frons the onglne controt w140 and e navigativesl sysiea 42, T conteoller
156 abu drivey the display 28 and the display 148 Ry e valn inderfeoe 146 and
reogives ctnrsands from e mas nterfses Inpot device 18

Preferably, the dover contes! interface syatom 20 can be personalized severad
ways, As disoussed shove, the feaiure groups stsvoined with Ge feare gronp
awitches 28§y prefesably 8 woer-definsble subser of the avallatde st of foatire
gvoups in the vebicle. Purther, the active and imtive graphivs S euch fostur

pronp aml foature can preferably be porsonalized m well. For exemple, soms
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drivers may profer ganges for the vebich finctions such s ol poageure, engine
jeorperaters, diovnainr, ohometer, 8i., whils wher drivers prefor shaple warndng
Bphts which only aposar when there §s o problen wdih @ vehicle fusotion,
Further, the backerounds, colors, styles, slees, fomty of the graphios can he sedested
for the wetioidar debver, Thess foatures avs prefenbly customized asing the mwin
foterfeoy 146 or o exiand Input Bosnd 153 {shown b dashed Hnes) which connests
po the CPUY 138 for the defver nontrt Intorface systemr 20, The Inpat bowrd would
be avallale o sstomoblly deslewships,  Tho featurss oould altersatively e
custoniizad a8 doscribed ahony by proviing 2 cosfigumtios Sutuve groep weltch 28§
a5 shown i Figare 1 which would bdthane 3 serfes of aters ad subonsnus fox
personalization.

* The comtrols and syetems for implomenting the vhasges direoted by the
inventive fnterfaon systens ary knows by oo of ondinery SRl i the et Tt showld
be apparant that S seeriyg wheed 28 3 shows t"m Hustrative paposs only and
it iy contemplated that vehicles wight bave sliornative directivnal foput devives, Por
sxamply, the auto iadostny i oureently hevegtipating ”érﬁvé@y»wim” systems which
sosld uiifiee jovsticke or oty slectonie Input devicts by which the driver omdd
stear the vebicle. Tn onder tv achicwr e safety aod cowvenionce denelits ag
desoribed shove, the driver showld ant be requissd o significmtly reposition Bis
hands from the directional Input device while interfieing with the dover contrad
ftarlace 3G

I accondaros with the provizions of $he puient stadiles, the prosost lvention

has boos desoribad in what Iv condidered o sppresoat Be praforred embodiment,
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Howsver, ¥ should be nited that the vsntion ca by preoticad sglieraise than 8%

speoifically ilusroaiad aad doscrthed withow departing from s splvit or scops,
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§. A driver conteod Interfos Tor vontrolling the values of's phurality of wser

wedjustable foatures dn 2 velicle, sdd drlver contrel Intorface oprisag:

& direntivad uput device;

% plurality of fosture gronp switches located on said diveotionad Input devios,
card said Sdues belng asccinied with 2 foatie grong, said feature
group yedicher selectively actvating ol festure gooups;

& pluvelity of seloction switchey located on sadd diractionad fnpwt device, said
selecton switches adfusdng the vides of sald Satwres asuviated with
said sottvated feature gronps

& dlisplny Staplaying ay sotfvated featers group, said Slsplay indicating the

- curvent valoe of @ festore b sadd sctbvated fature groag

:;;'mimi clreuitey for implomenting said adjusted vadue of suld sotbeatsd
Seatwre v i velele,

2. The driver conted Interface of Cldm 1 wherels said selection switchey

selvotively activate 3 foature froom aald activaled festire gooup, sadd seleotion

switches selectively adisting the vidue of maid activatnd Reaturs.

3. The driver costred interface of Claler 3 whersln sach seld feature group

switely setivatg dos of wid fastues grouwps,

4. The dedvey control Interfirce of Olgim 3 whershy sadd plurslity of festuss

sroup switvhes activaiy 3 user-definaile subwet of sl foature grovgs.
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5. The drdver contral interfsos of Clalm § whorsin sadd phusiity of sclection

swdtchey sequontially sctivstes saldl foatwres avsociuted with sadd activated featuse

grnig.

3 &, The driver controd fmorfins of Clatnmy § whorein sald seleotion switches

adfust he valur oof s0dd activated featwre,

T, The driver contral-Interfaen of Cladm | whersts sadd Sisplay displays &
first graphic for sach fonture dn bl sotivated feature group when sadd feature iz mot
10 wotivaied and @ seovnd goaphin R anck feature In sald avtivaeed feasire group whes

said st s activaied,

8. The driver control interface of Claim 1 whereln xid fostuce group

switches are provided noos tounksensitive sivnen,

is
S The dedvey contrd Interfeoy of Chire ¥ obersdn sald wach sonslitve
sorsen fe resenfiguradie wy display v sotivated fostire geoup, wad also o provide
sald sefontion switchen,
W 10, The deiver control Interfice of Tl § Rirthey fncloding » fesusre group

wwiich display adjacent seid pluelity of foature gropp switthes, N0 fenture grvup
swtich display Indicating the Rature group sssoclated with sach said faatore growp

il
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$1, Yhe drbver contrsd bsterface of Qe 10 wherels wdd switch display is

seconiizucedle to display seloction switches for an actbvaied Ratire gooup.,

12, The doiver control nterface of Cladm 1 whoesty sald solection switches

T3 aiow sedsction of ens featurs fn waid fstuss group for afiustment,

13 The driver control Interface of Cladm 12 whersin sald selocted one

feature 1 endargsd on said digpley afier selection.

8 34, The driver contvol intorface of Tlatm 1 whorein said display §o a0 ayan-

foont disglay.

15, The driver costrol interfive of Claim 14 whessin dissotional input

davice I 3 stonring wheed, wdd display Beated Iy Hoont of sald stonring whesd,

8, The driver control Intecface of Cladm 15 whereln s dbplay 35 lovated

o an instrment pasel oF the vehicle.

17. A& driver coutrol interfave for controlling the valees of 8 phaslity of
25 wweeadjostable festesr I8 velicls, e mid feature Deing assuoiaied with a
featurs group, sald driver conipd interfion comprising:
23 8 stencdng wheed in s vebicle;
B} 7 display positioned forvund of sedd steering whesl;

¢} sewns for selovtively activating & Swdure group ovv sabd display!
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-
&) oz for autivatiog w hatore front wid activaing feative geoup on il
displays
£} reeans for aljnsting & value of o soiivated featere; and
£) means S iplomenting sdd adiusted valun of sald antbeated fe&fs;ms in

i sadd veldele,

18, The deiver contrnd interfece of Clalm 17 whersin aaid slonents oo a

Tocsied on xald steesing wheel,

10 I8, The ddver contol inmerface of Cldme 17 whereln sald e o
comprizes 3 plurdity of switches.
20, A dviver contrad interfuce for controlling the vadues of & pluradiyy of
aser-mijosiade fanmes i 2 velicle, said dddver comrad itecfice comprisag:
8 » 2 st,emixsg wheel
& plucality of ftury yroup swhichey scpcos the pesipbary of sald steering
wheel, csch said fsture baing sssociatod with a featury groug, oach
of zaid fe;amm group swiches w‘i;‘,@ﬁvaiy astivating one of said
feature groups;
2B o pluliy of sefection switches adiscent the peviphery of sald ateeving
wheed, sadd sedection switches selectvely sotivating 3 fentre fom
sadd activated feature proup, waid selection awitches seloctively

sditsting the value of o sctivided feattns; and
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3 display locsted diveotly forvacd of nid steering whesl, i display
displaying an sofvaied fratwre group, sid display Indicating the

current value of & feature Tn wid solbvated Rature gooag.
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The Legal Translating Service

A Division of Linguistic Systems, Inc.
PO. Box 390031 » 201 Broadway * Cambridge, Massachusetts 02139 ¢ Telephone 617-528-7400

@ertification of Translation

COMMONWEALTH OF MASSACHUSETTS
COUNTY OF MIDDLESEX

" On this day of March 18, 2009

Dana Morris

of the Legal Translating Service, a division of Linguistic Systems, Inc.,130 Bishop
Richard Allen Drive, Cambridge, Massachusetts 02139, being duly sworn, declared the
attached translation to have been made faithfully of his own knowledge by himself and
that the attached transiation is a true and correct English version of the original Japanese
document, Unexam ined Patent Applications No, H11-317061, to the bost of i
knowledge and belief,

His qualifications as translator include familiarity with English as a native
language and with Japanese as an acquired language, and with said languages as
languages of instruction and use for more than 12 years, and that he received a Ph.D,
degree from the University of California and that he is employed as a freelance translator

by Linguistic Systems, Inc.

Michael Hundt
Translation Manager

&#

Translator’ s Signature

On this, March 18, 2009, before me, the undersigned notary public, personally appeared
Michael Hundt, proved to me through satisfactory evidence of identification, which was
personal knowledge of identity, to be the person whose name is signed on this document
above, and acknowledged to me that he signed it voluntarily for its stated purpose.

N Aok (el
Hugh McAden Oechler

& HUGH McADEN OECHLER Notary Public
@ NOTARY PUBLIC My commission expires March 19, 2015

SOMMONAEACTH OF MASSACHUSETTS
My Comemnssion Expires Mar. 19, 2018
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(54) TITLE OF THE INVENTION A Character Information Control System for a Digital Recording

Medium Using a Television Screen

(57) ABSTRACT

OBJECT To provide a character information control system capable of easily retrieving and
entering characters in many digital recording media in AV equipment while viewing a display screen
displayed on a television screen.

CONSTITUTION A system comprises a CD reproducing device 1 and an MD reproducing device
2, a receiver 10 connected to the reproducing devices 1 and 2 by bidirectional equipment control
communication lines 1.3 and L4 and provided with a CPU 7 for commanding and controlling CPUs8
and 9 of the reproducing devices 1 and 250 as 10 read charvacter information $1 and 82 recorded in
memory devices 3 and 4 of the reproducing devices 1 and 2 for writing in a memory device 6 by
asynchronous bidirectional communication lines L1 and 1.2 and to organize the character information Sll
and S2 for output to a video output terminal Vout, and a television 15, the video input terminal Vin of
which is connected to the video output terminal Vout of the receiver 10 by a line L5, CDorMD
character information S1 or S2 is displayed on a television screen 15W according to a predetermined

retrieval format to retrieve and select character information from a CD or MD stored in the reproducing

device 1 or 2 while viewing the television screen 15W.
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CLAIMS
1. A character information control system for a digital recording medium using a television screen,
characterized by comprising a reproducing device for a digital recording medium , a receiver connected
to said reproducing device and provided with a CPU (central processing unit) for controlling so as to
read the character information of a digital recording medium read by said reproducing device and
recorded in a memory device of said reproducing device by an asynchronous bidirectional
communication line for writing in its own memory device and to organize said character information for
output to a video output terminal, and a television receiver, the video input terminal of which is
connected to the video output terminal of said receiver, said receiver using a character array of at least
10 rows % 20 columns on the television screen of said television receiver to display the character
information of said digital recording medium stored by said reproducing device so as to retrieve and
select the character in:f‘c;nnartiﬂn of said digital recording medium while viewing the ;:haracter display on
said television screen, and displaying characters for making said television screen a screen keyboard on
said television screen for sending a command to write the character information in said reproducing
device to its own CPU (central processing unit) through an asynchronous bidirectional communication
line so as to enter the information of characters displayed on said television screen selected using the
cursor of its own remote controller to the memory device of said reproducing device, and the CPU
(central processing unit) of said repmduéing device controlling so as to write said character information
in the memory device of said reproducing device or directly in a rewritable digital recording medium.
DETAILED EXPLANATION OF THE INVENTION
{0001}
INDUSTRIAL FIELD OF APPLICATION

The present invention relates to a character information control system for a digital recording

medium in AV (audiovisual) equipment, and more particularly, to a character information control

3
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system for a digital recording medium used mainly for having the receiver of a single master device
retrieve and select character information written on the memory devices of reproducing devices (slave
devices) such as a CD player or an MD deck by asynchronous bidirectional communication lines while
displayed on a television screen.
[0002]
PRIOR ART

Digital AV equipment such as CD (compact disc) players, MD (minidisc) decks, or DVD (digital
video disc) players for reproducing today’s digital recording media typically have a small display panel
such as a liquid crystal or FL (fluorescent lamp) display element on the front of the equipment for
displaving track numbers or track sequence, play times, and fotal pééy time (TOC information).
[0003]

‘ Specifically, a TOC (Table of Contents) infonnationgarea is disposed on the innermost section of
an MD or a CD, where are recorded all of the addresses of the start positions and the addresses of the
end positions of every track, Therefore, this TDC information is read first when starting reproduction to
enable instantaneous retrieval of each track thereafter.

N

The user can use a device at hand such as a remote controller to easily select and enjoy a desired

[0004]

music track or video while viewing the TOC information displayed on the display panel screen ofa
reproducing device for digital recording media such as CDs, MDs, and DVDs.
[0005]

This display panel of a reproducing device can usually only display at most several tens of
characters in one or two rows due to considerations such as cost linﬁtaﬁoﬁs, minimizing power
consumption, and limits imposed by the size of the panel area.

[0006]
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Players mounted in series or a player combined with separate so-called changers (called a CD
changer and an MD changer) for storing many digital recording media such as CDs, from which one
may be freely selected for reproduction, have spread focusing on car audio equipment. The number of
these digital recording media stored, however, is at most about ten.

[0007]

Besides conventional TOC (Table of Contents) information, however, the information on digital
recording media has begun in the case of CDs to employ a new standard called “CD text” in the TOC
information area, where much individual information is recorded, such as titles, performers, genres,
songwriters, composers, arrangers, and messages.

[0008] | [
PROBLEMS THAT THE INVENTION IS TO SOLVE

With the rapid spread of digi{al recording media such as CDs, MDs, and DVDs, it may be /
anticipated that households will face the unavoidable task of managing all of an increasing number of
several tens to several hundreds of these digital recording media. Specifically, this will require changers
capable of storing several hundred CDs, and an improved CD search function will be indispensable.
That is, instead of just putting several digital recording media in a case and storing on a shelf as a library
like today, a system will be demanded that can quickly select a desired digital recording medium from
among many digital recording media at any time that one wishes to hear or view the medium, and can
also select a desired music track or video from this medium to enjoy on a television or a stereo.

[0009]

A conventional display panel of a reproducing device, however, takes time for search operations
because the simultaneous displayable character capacity is no several tens of characters as noted earlier.
When the individual information of a CD text is used as search data in the future, checking search

statuses (search results) one by one with little character information displayed will require a lot of time.
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{0010]
When writing character information in the TOC area (U-TOC) of a digital recording medium
such as an MD or writing the individual character information of a stored CD in the memory device of a

CD player, entering characters by means such as a jog dial or push buttons has the problems ofbeing a

nuisance and prone to errors.
[foo11]

On this point, steady progress is being made total systemization of AV equip@yi% a
household, such as a television, a video player, and a steréo, but the main current of such a system, today
and in the future, will likely be total systemization of AV equipment focusing on a television screen,
which is the most widespread of visual devices (display devices) in a household, and connecting 1o
digital AV equxpmem (reproducing devices) for media such as CDs, MDs, and DVDs as digital image
and digital sound sources. Using a television screen asa display panel for all repmc}ucmg devices of
digital recording media will allow display of a large volume of character information..

[0012]

Individually connecting CD, MD, and DVD equipment along with other equipment such as a
video cassette recorder (VCR) simultaneously to the limited video input terminals (usually one or two)
of a television, however, will be difficult.

[0013]

Reflecting on this situation, the present invention provides a character information control
system for digital recording medium using television screen that hesides a master device receiver
provided with many input and output terminals capable of connecting and controlling reproducing
devices for digital recording media as slave devices by equipment control communication lines, can
supply all video outputs through a single video input/output fine to a television, which is found in nearly

100% of households, and execute search and control using a television screen capable of simultaneously
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displaying a large volume of character information from many digital recording media such as CDs,
MDs, and DVDs stored in several reproducing devices.

[0014]

MEANS OF SOLVING THE PROBLEMS

The present invention solves these problems by providing

(1) A character information control system for a digital recording medium using a television screen,
characterized by comprising a reproducing device for a digital recording medium , a receiver connected
to the reproducing device and provided with a CPU (central processing unit) for controlling so as to read
the character information of a digital recording medium read by the reproducing device and recorded in
a memory device of the reproducing device by an asynchronous bidirectional communication line for
writing in its own memory device and to organize the character information for output to a video output
terminal, and a television receiver the video input tem;inal of which is connected to the video output
terminal of the receiver, the receiver using a character array of at least 10 rows x 20 columns on the
television screen of the television receiver to display the character information of the digital recording
medium stored by the reproducing device so as to retrieve and select the character information of the
digital recording medium while viewing the character display on the television screen, and displaying
characters for making the television screen a screen keyboard on the television screen for sending a
command to write the character information in the reproducing device to its own CPU (central
processing unit) through an asynchronous bidirectional communication line so as to enter the
information of characters displayed on the television screen selected using the cursor of its own remote
controller to the memory device of the reproducing device, and the CPU (central processing unit) of the
reproducing device controlling so as to write the character information in the memory device of the
reproducing device or directly in a rewritable digital recording medium;

[0015]
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and also solves these problems by providing

(2) A character information control system for a digital recording medium using a television screen,
characterized by comprising a multi-reproducing deviée for reproducing a plurality of compact discs, a
receiver connected to the multi-reproducing device and provided with a CPU (central processing unit)
for controlling so as to read the character information of a compact disc read by the multi-reproducing

device and recorded in a memory device of the multi-reproducing device by an asynchronous

bidirectional communication line for writing in its own memory device and to organize the character
information for output to a video output terminal, and a television receiver, the video input terminal of
which is connected to the video output terminal of the receiver, and the receiver reading the CD text
information of a compact disc written in the memory device in the multi-reproducing device to write in
its own memory device, and having retrieval means designed so as to display a retrieval screen for
selecting from among the three items of the performer, the disc title, and the genre contain@c/i in the CD
text information to retrieve and select character information on a plurality of compact discs on the
television screen of the television receiver using a character array of at least 10 rows x 20 columns.
[0016]

In short, the present invention is a system capable of easily retrieving and entering characters in
the character information of digital recording media in many reproducing devices such as a CD player,
an MD deck, and a CD/MD changer connected to a single receiver (master device) while viewing a
search screen or a sereen keyboard displayed on a television scréen.

[0017]

Besides a so-called television provided with a standard receiving circuit for receiving a TV
broadcast for display on a screen, “television” here also includes a monitor screen without a receiving
circuit.

[0018]
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BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will be discussed based on the appended drawings.
[0019] | |

Fig. 1 is a block diagram showing the configuration of a character information control system for
adigital recording medium using a television screen acéording to the present invention.
[0020]

Fig. 2 is an example of a display screen simultaneously displaying the character information
(disc information and track information) of one CD selected by a CD player displayed on a television
screen according to the present invention.
[0021]

Figs. 3 and 4 are examples of display screens when entering characters using a television screen

according to the present invention as a screen keyboard.
[0022]

Fig. 5 is an example of an initial search screen for setting a search method for searching fora
desired disc within a multi-CD changer according to the present invention.
[0023]

Fig. 6 is an example of a search screen when searching from among performers within a multi-
CD changer according to the present invention.
[0024}

Fig. 7 is an example of a search screen for searching from among disc titles wuttnn a multi-CD
changer according to the present invention.
[0025]

Fig. 8 is an example of a search screen when searching from among genres pertaining to a

desired disc within a multi-CD changer according to the present invention,é
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[0026]

Fig. 9 is an example of a display screen displaying search results when searching from among
performers.
[0027]

First, the character information control system for digital recording medium using television
screen‘ 30 of the present invention shown in Fig. 1 comprises a CD reproducing device 1 and an MD
reproducing device 2, a receiver 10 connected to the reproducing devices 1 and 2 by bidirectional
equipment control communication lines L3 and 1.4 and provided with a CPU 7 for commanding and
controlling CPUs 8 and 9 of the reproducing devices 1 and 2 5o as to read character information S1 and
82 recorded in memory devices 3 and 4 of the reproducing devices 1 and 2 for writing in a memory
device 6 by asynchronous bidirectional communication lines L1 and L2 and to organize the character
information S1 and S2 for output to a video eutp;xt. terminal Vout, and a television 135, the video input
terminal Vin of which is connected to the video output terminal Vout of the receiver 10 by a line LS.
This forms a system configuration in which the character information S1 or S2 of a digital recording
medium is displayed on the television screen 15W of the television 15 according to a predetermined
retrieval format using a character array of at least 10 rows x 20 columns (200 characters), and the
receiver is controlled to retrieve and select the character information S1 or §2 from a digital recording
medium CD or MD stored in the reproducing device 1 or 2 while viewing the character display on the
television screen 15W.
[0028]

Besides this configuration, the receiver 10 sends a command to write character information in the
reproducing devices 1 and 2 to the CPU (central processing unit) 7 through asynchronous bidirectional
communication line L1 and L2 so as to select and enter characters in memory devices 3 and 4 of the

reproducing devices 1 and 2 while viewing the television screen 15W using the cursor keys of a remote
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controller (not shown) of the receiver 10 with the television screen 15W as a screen keyboard, and the
CPUs (ventral processing units) 8 and 9 of the reproducing devices 1 and 2 exercise control 50 as to
write the character information S2 in their memory devices 3 and 4 or directly in a rewritable digital
recording medium (typically an MD).

[0029]

A RAM housed in the CPU 7 may be used for the memory device 6 in the receiver 10 in

practice.
[0030]

In short, the present system 30 is configured such that the receiver 10 functioning as a single
master device controls the reproducing device (CD plaver) 1 and the reproducing device (MD deck) 2

functioning as a plurality of slave devices to allow easily searching digital recording media and entering
characters while viewin/g character information displayed by the television screen 15W.
[0031]

Both sets of the asynchronous bidirectional communication lines L1 and L2 and the bidirectional
equipment control communication lines L3 and L4 are cables comprising a ground line and two
character information communication lines or equipment control communication lines (L1 and L3, and
L2 and L4 can also be coiled together as one cable). The communication carried out by the bidirectional
equipment control communication lines L3 and 1.4 is used to send commands, such as playback or stop,
to the reproducing devices, and to acquire equipmem statﬁs information from the reproducing devices.
Commands involving reading or writing character information are handled by the asynchronous
bidirectional communication lines L1 and 1.2, which send and receive these data in the same way as

during conventional asynchronous bidirectional communication,

[0032]

Since standard cables can be used for the communication lines between equipment in the present
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invention, these lines offer a greater cost advantage than using the display screen of a personal
computer, and greater convenience by not requiring the cumbersome operation of connecting a personal
computer and starting up a software. That means, using a television screen, which is found in nearly
every household, has much greater universal applicability than using a personal computer screen.

[0033]

Next, an example of display of character information on a television screen will be discussed
based on Fig. 2.

[0034]

In Fig. 2, the disc information and track information of a selected CD from the CD player of the
reproducing device | are displayed on the television screen 13W by a character display of 12 rows x 24
columns (maximum of 288 characters). |
[0035]

Line 1: Indicates that the audio source (SOURCE) isa CD,

[0036]

Line 2: The icon A (selecting this row inverts A). Pressing SET skips back one disc.
[0037]

Line 3: Displays the disc number and the performer (PERFORMER). For example, the drawing
displays that the CD number is 196 and the first 13 characters of the singer’s name are Michael Jacks.
[0038]

Selecting this row inverts the entire row and displays «»: MODE in line 10. (CD-TEXT disc
only)

Line 11 displays SET: PLAY, and reproduces this disc if pressed. (Normally, line 11 displays
SET: OPERATE.)

If the characters are longer than 13 characters, scrolling left one character at a time to the end
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will display the first 13 characters.
{0039]

Pressing the MODE key toggles line 3 between DISK TITLE — PERFORMER — GENRE —
SONGWRITER — COMPOSER — ARRANGER — MESSAGE, and displays the information in line

4. If the disc has no information, “NO DATA” is displayed.

[0040]
Line 4: Displays the icon v and, in initial state, the disc title.
[0041]
Selecting this row inverts v. Pressing SET skips to the last disc.
[0042]
Line 5: The icon A (selecting this row inverts A).
This icon is not displayed when starting from TRACK 1.
[0043]
Pressing SET skips back one track.
[0044]
Line 6: Displays the current track number and the track title in yellow.
[0045]
Selecting this line inverts the entire row and displays «»: MODE in line 10, (CD-TEXT disc
only) |
Line 11 displays SET: PLAY, and reproduces this track if _pressed.
[0046]
If the characters are longer than 13 characters, scrolling left one character at a time to the end

will display the first 13 characters.
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[0047]
Pressing the MODE key toggles just this row between SONG TITLE — PERFORMER.

[0048]

If the disc has no information, “NO DATA” is displayed.
[0049]

Lines 7 and 8: Displays the track number and the track title of the next track after the current
track.
[0050]

If there are three tracks remaining, the arrow symbol in line 9 is extinguished,
[0051]

If there are one or two tracks remaining, the next line displays just “TRACK >,
[0052)

Line 9: The icon v (selecting this row inverts v).

During track feeding, scrolls one track,
[0053]

Line 10: Selecting this section inverts SEARCH, and pressing the SET key goes to the SEARCH
screen.
[0054]

Line 11: Selecting this section inverts USERFILE, and pressing the SET key goes to the
USERFILE screen.
[0055]

Line 12: Selecting this section inverts TITLE INPUT, and pressing the SET key goes to the
TITLE INPUT screen.
[0056]
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Pressing EXIT goes to the MAIN MENU of the receiver.
[0057]

Thus, by displaying disc information and track information on the same screen using a television
screen with a character display of 12 rows x 24 columns in the present system, the user can easily and
quickly retrieve a desired track without error and without repeating a cumbersome operation. The
character display of 12 rows x 24 columns is one example. In trials by the inventors, ease of searching
was realized provided that the character array was at least 10 rows x 20 columns. Needless to say,
increasing the performance of the CPU 7 may realize a character array larger than the example.

[0058]

Nesit, as the means for entering characters, the most common method previousty has been to
send and select Roman alphabet upper-case letters (27 characters), lower-case letters (27 characters),
numerals (10 characters), and symbols (about 20 characters). The present invention, however, uses a
television screen to comprise a screen keyboard such as shown in Figs. 3 and 4, allowing characters to
be selected while viewing the television screen simply by operating the cursor keys (butions indicating
left, right, up, and down) of the remote controller of the receiver 10. It should be clear that characters
can be entered simply and securely in this way.

[0059]

Next, in a particular mode of the present system 30, the rgproducing device 1 is a reproducing
device for a plurality of compact discs as digital recording media (a so~called CD changer), and the
receiver 10 has search means for reading the CD text information of all of the compact discs written in
the memory device 3 of the reproducing device 1 to write in its own memory device 6, and selecting and
retrieving one of the three items of the performer, the disc title, and the genre contained in this CD text
information.

[0060]
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For example, as is clear from the search method selection screen shown in Fig. 5, one of the

performer, the disc title, or the genre is selected as a method for retrieving a desired one CD from a CD

changer (storing two-hundred CDs).
[0061]

If the method of searching by performer is selected as indicated by =>=> in Fig. 5, the first
character of the performer’s name is entered by a cursor from the screen keyboard as shown in Fig. 6.
[0062]

If the method of searching by disc title is selected, the first character of the disc title is entered in
the same way as shown in Fig. 7.

{0063]

If the method of searching by genre is selected, one from among five genres displayed is selected
{scrolling up or down if none) as sh/own in Fig. 8. /
[0064]

The genres are one of “ADULT CONTEMPORARY, ALTERNATIVE ROCK, CHILDRENS
MUSIC, CLASSICAL, COUNTRY, DANCE, EASY LISTENING, EROTIC, FOLK, GOSPEL, HIP
HOP, JAZZ, LATIN, MUSICAL, NEW AGE, OPERA OPERATTA, POP MUSIC, RAP, REGGAE,
ROCK MUSIC, RHYTHM EFFECTS, SOUND EFFECTS, SOUNDTRACK, SPOKEN WORD, and
WORLD MUSIC” given in the CD text information.

[0065]

Fig. 9 is an example of a screen display of search results when searching when the method of
searching by performer was selected and “A” was entered as the first character. When searching by
performer in this way, first, a list of performers is displayed, for which disc titles can be displayed by
switching the mode. Displaying the information of several discs on one screen at this time greatly

improves search efficiency compared to displaying the information of just one disc on one screen.
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Moving the cursor to select a desired disc and pressing the SET key can start reproducing that disc.
[0066]

If searching by disc title or genre, first, a list of disc titles is displayed, for which performers can
be displayed by switching the mode.
[0067]

Thus, whereas it is usually not easy to search for a desired disc in a CD changer having a storage
capacity of several hundred CDs, conventional reproducing devices had no function for searching from a
long list of disc titles, but took time to search among over one-hundred discs. The present invention can
execute a search in a short time using a method that broadens zhc range of search options and makes it
easy for a user to retrieve a desired disc by emploving a svstem allowing a rj%;cr to select a preferred
search method from among three types of search methods and search while viewing a television screen.
[0068] /

As an added note by way of precaution, carrying out the operation of searching and entering
characters for all of several reproducing devices contained in a system for different types of digital
recording media while using a television screen as a display device is not yet a concept in conventional
AV equipment.

[0069]
EFFECTS OF THE INVENTION

As discussed above, the character information control system for digital recording medium using
television screen according to the present invention has
(1) The excellent effect of allowing display of character information of many digital recording media,
such as simultaneous display of the disc information and the track information of searched digital

recording media such as CDs or MDs, and allowing easy and rapid checking and selection of character

information by being able to simultaneously display two-hundred or more characters of character
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information in digital recording media in audio fields such as CDs or MDs on a television screen;
[0070]
(2) The excellent effect that character information can be easily entered in the memory device of a
reproducing device or a rewritable digital recording medium while viewing a screen keyboard displayed
on a television screen;
[0071]
(3) The excellent eﬁgct that the present invention can use a television with an existing video input
terminal as a display device for character information without modification, and can realize total
systemization of all control of the character information of digital recording media of several pieces of
AV @guipm&mt while viewing a television screen; and
[0072]
(4) The excellent effect of allowing a user to retrie’s;e a desired disc in a short time by the easiest search
method for the user while viewing a television screen by being able to select search means for several
CDs from the three search targets of the performer, the disc title (album title), and the genre.
BRIEF EXPLANATION OF THE DRAWINGS

FIG 1. is a block diagram showing the configuration of a character information control system
for a digital recording medium using a television screen according to the present invention.

FIG. 2 is an example of a display screen simultaneously displaying the character information
(disc information and track information) of one CD selected by a CD player displayed on a television
screen according to the present invention.

FIG. 3 is an example of a display screen when entering characters using a television screen

according to the present invention as a screen keyboard.
FIG. 4 is an example of a display screen when entering characters using a television screen

according to the present invention as a screen keyboard.
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FIG. 5 is an example of an initial search screen for setting a search method for searching fora
desired disc within a multi-CD changer according to the present invention.

FIG. 6 is an example of a search screen when searching from among performers within a multi-
CD changer according to the present invention.

FIG. 7 is an example of a search screen for searching from among disc titles within a multi-CD
changer according to the present invention.

FIG. 8 is an example of a search screen when searching from among genres pertaining to a
desired disc within a multi-CD changer according to the present invention.

FIG. 9 is an example of a display screen displaying search results when searching from among
performers.
EXPLANATION OF REFERENCE NUMBERS
i Reproducing device éCD player or CD changer)
2 Reproducing device (MD deck)
3, 4, 6 Memory devices
7,8,9 CPU
10 Receiver
15 Television receiver
15W  Television screen

30 Character information control system

L1, L2 Asynchronous bidirectional communication line
L3, L4 Bidirectional equipment control communication line

LS Line

$1, 82 Character information

Vout Video output terminal
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vin  Video input terminal |
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FIG. 9
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The Legal Translating Service

A Division of Linguistic Systems, Inc.
3O, Box 390031 * 201 Broadway * Cambridge, Massachuserss 02139 » Telephone 617-328-7400

@evtification of Translation

COMMONWEALTH OF MASSACHUSETTS
COUNTY OF MIDDLESEX

On this day of March 18, 2009
1. Bart Holladay

of [he Legal Translating Service, a division of Linguistic Systems, lac., 201 Braadway,
Cambridge, Massachusetts 02139, being duly sworn, declared that the attached translation
has beer made faithfully of his own kaowledge by himself and that the atrached transiation
is a true and correct English version of the origing] Japanese document, Japanese Patent
No. 2901448, to the best of his knowledge and belief

1

Bhs qualifanons av g un

i1 Japan speaiing and v ting japanaese {1 )
experience with US and Japanese companiés. Duties included translation ar d nterpreung for

interaal and public purposes. Additionlly he is employed as a freelance translator by

FERI SLERY amed 19 vears o6 businges

Linguistie Systems, nc,

Fugh McAden Oechler
Translaioss Signature Teanslanon Manager

(O this, March18, 2009, before me, the undersigned notary public, petsovally appeared,
Hugh MeAden O v proved ro me through satsfactory evidence of wdentification, which
was personal knowledge of identity, to be the person whose name is signed on this
document above, and acknowledged to me that he signed it voluntaily for its stated
purpose.

a2

Lata Sujanand
Notaty Public
My commission expires March 7, 2014

o LATA S
CNCTARY ¥
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[he Liegal Translating Service
A Division af Linguistic Systems, Inc.
PO Box 390031 « 201 Broadway  Cambridge, Massachuserts 02139 » Telephore 617-528-7400

@ertification of Translation

COMMONWEALTH OF MASSACHUSETTS
COUNTY OF MIDDLESEX

On this day of March 18, 2009

Dana Monris

of the Legal Translating Service, a division of Linguistic Systems, Inc.,130 Bishop
‘Richard Allen Drive, Cambridge, Massachusetts 02139, being duly sworn, declared the
attached transiation to have been made faithfilly of his own knowledge by himself and
that the attached transtation is a true and correct English version of the original Japanese
document, Unexamined Patent Application No. HI1.317061, to the best of his

kiowledge and beliefl

His qualifications as translator include familiarity with English as a native
language and with Japanese as an acquired language, and with said languages as
languages of instruction and use for more than 12 years, and that he received a Ph.D.
degree from the University of Califomnia and that he is employed as a freelance translator
by Linguistic Systems, Inc.

N Yl

i DA oA,
Hugh McAden Oechler
Translation Manager

Translator’ s Signature

On this, March 18, 2009, before me, the undersigned notary public, personally appeared
Hugh McAden Oschler, proved to me through satisfactory evidence of identification,
which was personal knowledge of identity, to be the person whose name is signed on this
document above, and acknowledged to me that he signed ig voluntarily for its stated

purpose.
. 5
Lata Sujananit~
Notary Public
My commission expires March 7, 2014
LATA SUJANAN]
NOTARY PUBLIC
COMMONWEALTH OF MASSACRUSETTS
iy Comission keoies Ma DR
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{54) [Title] Mini-Disk Recording/Playback Device

(57) [Claim(s)]

[Claim 1] The invention establishes working data for performing U-TOC (User's Table of Contents)
operation separate from the RAM on which U-TOC information is stored within the mini-disc. It
includes RAM on which is stored virtual execution result data, playback level, and an image processing
device. The mini-disc recording and playback device makes it possible to display actual U-TOC
information, virtual execution data, and playback levels on a graphic display and to carry out U-TOC

operation using a graphic display.
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[Detailed Description of the Invention]

[0001] [Industrial Application] Specifically this invention relates to the display of U-TOC (User's Table
of Contents) information from a mini-disc recording and playback device.

[{0002] [Description of the Prior Art] Some audio components, for example, a CD player,
videocassette recorder, and visual equipment, have used a TV screen for operation or the display of
playback status. Since the TV screen displayed a complicated configuration and operation intelligibly it
had become a very effective means of display.

[0003]On the other hand. in a mini-disc recording and playback device, as shown in drawing 26 (a), the
operation key 2 of the display 10 and a key input device are arranged on the front panel. The device is
operated by the operation key 2, and the device playback and recording status information and U-TOC
(User Table of Contents) data are shown on the display 10.

[0004] Namely. as shown in drawing 26 (b), the mini-disc recording and playback device is comprised
of the mini-disc record playback unit 9, the controller 5, the key input device 2, RAM for TOC data
storage 6. and the display 10, According to the commands executed from the key input device 2, the
controller 3 operates the mini-dise record playback unit 9, and disk TOC and U-TOCU reading as well as
disk recording and playback are performed.

[0005] The TOC and U-TOC data read from the disk are stored in TOC RAM {6y and a part of the
contents are displayed on the display (10) with the disk address information etc.

[0006] The display (10) only displays characters and figures in a fixed form. The data are not able to be
expressed so that complicated U-TOC information could be understood at a glance.

[0007] [Problem(s) to be Solved by the Invention] In view of the above-mentioned point the purpose
of the invention is to provide a mini-disc recording and playback device with easy operation and
display of U-TOC data. This is accomplished by intelligibly managing the detailed recorded music
information in the U-TOC area and taking advantage of the graphic display feature.

[0008] [Means for Solving the Problem] The invention establishes operation data for the mini disk
recording and playback device to perform U-TOC operation separate from the RAM on which the
mini- disk U-TOC information is stored. An image processing device is deployed to access the RAM
that contains the virtual execution result data and playback levels. It makes it possible to display actual
U-TOC information, virtual execution result information and playback levels on a graphic display and
to carry out U-TOC operation using a graphic display.

[0009] [Function]In the mini-disc (MD) known as a rewritable magneto-optical disc, recordable area is
established in the outside sector of the pit information recording area (TOC) on the inner
circumference. There is a U-TOC area (U-TOC) and a program area in recordable area, the groove
(slot) is engraved instead of there being no pit here and information is recorded along this groove.
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[0010] The groove is surging to the waveform. and rotation of a disk is controlled so that the average
frequency of the signal produced by the wave (wobble) is set to 22.05 kHz. In this wobble, FM
modulation is conducted from the absolute time (address information) recording start position and
recording starts,

[0011]Recording is performed by magnetization of the magnetic film. That is, a magnetic film is heated
by laser above a Curie point, and the magnetic field reversal signal is applied. When it cools the signal
is recorded on the magnetic film as a change in the magnetizing direction. Such recording can be
performed also in a section of the disc that has been previously recorded meaning that overwriting is
possible,

[0012] Management of the recording position is performed using the information recorded in the U-
TOC. A wrack number {TNQ) is given to record a program area for every music track as a continuation
of natural numbers starting at 1. All of the information, including start time, end time, title, etc., is
recorded for every TNO. If a TNO and its attached information are erased from U-TOC the section of
the disc will be treated as a non-recorded section.

[0013] When the disc is loaded in the device U-TOC information will be read and the data is stored in
the device work data RAM. and plagback m ment is porformed thereaftor tsing U-TOC
information stored in the U-TOC RAM. If music track is recorded or erased, the data stored in the
RAM will be changed, but before the memory information is deleted from the disc in the device it is
recorded on the dise U-TOC. -

[0014] Thus, changing and erasing a disk TNO are possible for the management information is stored
in the device RAM as U-TOC data. The mini-disc recording and playback device U-TOC virtual
execution result data is stored in the RAM so that operational changes in disc management can be
made. It is generated as a video signal and sent to a graphic display by an image processing device and
is displayed so that errors can be prevented.

[0015]Since U-TOC information can be displayed in various modes during regular play, program play,
and sound recording operation as well as during pause. Playback details can be monitored at a glance
while under operation.

{0016]

[Example] The mini-disc recording and playback device in this invention is explained based on a
drawing. The perspective view showing the composition of the mini-disc recording and playback
device is shown in Fig. 1 (a), and Fig. 1 (b) shows the block diagrams of the configuration of the mini-
disc recording and playback device.

[0017] The mini-disc recording and playback device is arrayed as shown in Fig. 1 (a) the key input
device (2), the mouse (3), and the graphic display (4) are connected to the main part (1) of the mini-
dise recording and playback device. A television can be used as the graphic display (4) although a CRT
is used in the figure,

[0018] As shown in Fig. 1 b) in detail, the main part of a mini-disc recording and playback device is
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comprised of the mini-disc recording and playback unit (9), the controller (5), RAM (6) for TOC data
storage, work data memory RAM (7). and the image processing device (8). The controller (5) receives
instructions from the key input device (2) to operate the mini-disc recording and playback unit (9) and
read the disc TOC and U-TOC in order to perform recording and playback.

[0019] TOC and U-TOC are read from the disc and include disc type (prima-starred, recordable or
hybrid), recording laser power, sector indicator in use, lead-out start address, track (start address, end
address) track mode (mono, stereo, an emphasis, a distinction that a copyable or not, disk name, track
name, sound recording time minute, second, and a link pointer (address initial entry), and the data is
stored in TOC data storage RAM (6).

{0020] The contents stored in TOC data storage RAM (6) can be modified using the key input device
(2) or the mouse (3) to manipulate the operation data stored in the operation data RAM (7). During
modification the data stored in TOC data storage RAM (6) and operation data RAM (7) is converted
into a video signal by the image processing device (8) and displayed on the graphic display (4).

[00211The display item and display mode on the graphic display 4 are specified with the key input

device 2. The display example is explained with reference to Fig. 2 thrw/or Fig. 17 below, The screen
bacl

shown i Fie. 2 ts o display example of TOC data being arranged during playback and pla pause.

b

[0022] Field A shows the title of the display information on sereen. The center section is a data table
displaying the album title on the B column, and the recording date information is displayed on the C
column. On the bottom the TNO data table is displayed showing stop time, run time, and sound
recording time. TNO (4) indicated by arrow E is a track in playback or pause mode displayed in a
different color or flashing. The track and time in playback or pause are shown in the lower I colunn.

[0023] The screen shown in Fig. 3 is a display example of modes other than playback or pause, and
shows the data position of each TNO diagrammatically. The TNO data is expressed in rows
corresponding to the address, and the length of the row is proportional to data volume (time). The TNO
data is listed vertically in order of TNO, and it is shown and corresponds with a data position so that
the user can understand the TNO. Data is reproduced from right to left in the graphic display. The
address (a start value, an end value, length) is numerically shown in the column on the left-hand.
Although TNO in playback or pause place is shown by the arrow E as in Fig. 2, it is further indicated
by the vertical bar E.

[0024]Although Fig. 4 shows the same expression as Fig. 3, the TNO data 6 is recorded at intervals in
this case, and that displayed band serves as an island shape. Although TNO 6 is broken in three parts
and each division is connected by the link pointer, the playback sequence is not shown. What is shown
is that the TNQ data playback order 6 is a display mode shown in Fig. 5. In Fig. 5 a data position
(island) shifts to the division numerical order of TNO 6 downward, it is shown in it, and playback is
performed in order from high (island) to low (island).In Fig. 5 the address (a start value, an end value,
length) is divided by track.

[0025]The screen shown in Fig. 6 is a display example of programming set up of the playback order.
The source data to be program edited is shown on the right-hand side, and the data being programmed
or having been programmed is shown on the left-hand side, and therefore both sets of data can be
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viewed.

[0026] Fig. 7 shows the screen during program playback. A data table is displayed in the order of the
program (playback order) which is the original TNO order. The display of the present playback position
is similarly indicated for a track in playback or pause,

[0027] Fig. § shows sound recording, sound recording pause, and the source monitor screen.
Additionally shown within the display are input source (digital / analog), record level position, level
meter, record margin, the state of sound recording options, with indicators for the attenuator function,
TNO automatic change, and manual change recording functions are also displayed.

[0028] The current recording position is displayed by the vertical bar E, and the recorded portion and
remainder to be recorded are distinguished by a color differentiation or flash. Therefore it is possible to
visually display the remainder to be recorded.

[0029]The screen shown in Fig, 9 diagrammatically shows the data position of each TNO during
recording. The method of display is the same as the method shown in Fig. 3. The end position display
(Ci in the figure) of the address/time of the track is counted to compensate for real operation during
sound recording, and the row (1 in the figure) of data is extended. The row of data being recorded
flashes. Although as in Fig. 4 having shown that the recorded data which is immediately preceding in
the disc recording process history of the recorded data can be viewed. _
{0030] Figure 10 shows the TNO rewriting screen . A new TNO can be set up by using this screen to
check the data content. New TNO setup is performed by inputting a number corresponding to the
existing TNO. Input is performed by cursor positioning and key input.

[0031] During TNO setup the user can work with knowledge of the modified setup on the speculative
execution result screen shown in figure 11, Tt is performed by inputting an execute command to write
the work data RAM to the TOC data storage RAM to complete setup of the new TNO.

[0032] Figure 12 shows the TNO erase screen. When a TNO is directed to be erased its display color
changes or it flashes, Multiple tracks can be erased or if ALL is selected all tracks will be erased.

[0033] On the screen in Fig.12 a track is set up to be erased or rewritten and U-TOC data can be
rewritten by inputting an execute command. The rewritten program is shown in Fig. 13. Erase track
setup can be continued on the screen in Fig. 13.

[0034] Figure 14 shows the TNO erase and rewrite screen for doing rewrite work simultaneously, The
setup and performance methods are the same as the TNO erase and rewrite mentioned above. User can
know the status after track replacement from the speculative execution screen shown in figure 15.

[0035] Figure 16 shows the TNO start/end address reassignment screen . When key designation is
carried out specifying the disc position playback data will be incorporated focusing on the TNQ start /
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end address positions near the specified position and a time-level chart will be displayed including the
current start and end address positions.

[0036] Shifting start and end address positions can be performed with the screen key commands
moving the address-position index (indicated by J and K in the figure). The address value after
movement is computed by converting the movement magnitude on screen into an address value and is
written to the operating data RAM.

[0037] The user can work while looking at a level envelope. After playback of data from the operating
data RAM and checking song timing with the rehearsal function, the start and end address position
can be shifted.

[0038] Figure 17 shows the add TNO screen. The position is specified by key entry and playback data
will be input into the specified position. Then a time-level chart is displayed.

[0039] Start address position shift work is performed by moving the start address position index
{shown by K in the figure) on screen by key operation. The address value after movement is computed
by converting the movement magnitude on screen into a new address value and is written to operating
data RAM.

[0040] The user can work while looking at a level envelope. After playback of data in operating data
RAM and checking song timing with the rehearsal function, the added TNO start address can be set.

[0041] Figure 18 shows another example of this invention. In this case, the small display is built into
the mini-disc recording and playback device, and various operations and displays can easily be carried
out at one time.,

[0042] Figure 19 shows another example of this invention. In this case the commander and the remote
control are included in the diagram and various operations and displays are possible using the remote
control or commander.

[0043] Figure 20 shows another example of this invention. In this case, it can work using a PC
keyboard and display connecting the input/output port of a personal computer to the data interface
provided in the mini-disc recording and playback device. Operation software is installed (floppy disk
stored data) in the personal computer.

[0044] Figure 21 shows another example of this invention, In this case, by connecting the input/output
port of a home video game machine to the data interface of the mini-disc recording and playback
device same as was the case in Fig. 20 and installing operation software (the ROM cassette storage
data) into the home video game machine it can be operated using the home video game machine keys
and a TV screen.

[0045] Figure 22 shows another example of this invention. In this case, it is configured with an AY
amplifier and the corresponding display of audio equipment separate from the mini-dise recording and
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playback device is also managed synthetically. In doing so various input and display functions are
made operational.

[0046] Figure 23 shows another example of this invention. In this case the MD changer is configured
with the mini-disc recording and playback device. Information from multiple disks is managed making
possible package display etc. Data from multiple programs can be edited on one screen.

[0047] Figure 24 shows another example of this invention. In this case character input is performed
with the display screen keyboard. Character input can be performed by mouse in a system
configuration without a keyboard.

[0048] Figure 25 shows another example of this invention. In this case, a print function is added to MD
display system. Figure 25 (a) shows the case where a printer is connected to the key input device and
display system. When a word processor is connected to the MD recording and playback device as
shown in drawing 25 (b) the keyboard, display, and printer with software can be used to facilitate input.
It becomes possible to create and edit a program list, a cassette index, etc. by printing out the contents.

[0049] [Effect of the Invention] The mini-dise recording and playback device i this invention enables
vartous information acquired trom the disk o be inteltigibly expressed on a graphic display screen.

[0050] Information in the figure, such as time, data length, a track position, and a recording level. can
be expressed visually and the operating data and system state can be easily understood for effective
mini-disc function utilization.

{Brief Description of Drawings]
[Figure 1] The perspective view showing the composition of the mini-disc recording and reproducing
device whose fig. 1 (a) is an example of this invention, and Fig. 1 b) are the block diagrams showing

the composition of the mini-disc recording and reproducing device.

[Figure 2] The figure shows an example of the display screen of the mini-disk recording and playback
device

[Figure 3] The figure shows an example of the display screen of the mini-disk recording and playback
device

[Figure 4] The figure shows an example of the display screen of the mini-disk recording and playback
device

[Figure 5] The figure shows an example of the display screen of the mini-disk recording and playback
device

[Figure 6] The figure shows an example of the display screen of the mini-disk recording and playback
device

[Figure 7] The figure shows an example of the display screen of the mini-disk recording and playback

Samsung Ex. 1220 p. 1410



device,

[Figure 8] The figure shows an example of the display screen of the mini-disk recording and playback
device.

{Figure 9] The figure shows an example of the display screen of the mini-disk recording and playback
device,

[Figure 10] The figure shows an example of the display screen of the mini-disk recording and playback
device,

[Figure 11] The figure shows an example of the display screen of the mini-disk recording and playback
device.

[Figure 12] The figure shows an example of the display screen of the mini-disk recording and playback
device.

[Figure 13] The figure shows an example of the display screen of the mini-disk recording and playback
device.

[Figure 14] The figure shows an example of the display screen of the mimi-disk recording and playback
device, '
[Figure 15] The figure shows an example of the display screen of the mini-disk recording and playback
device.

[Figure 16] The figure shows an example of the display screen of the mini-disk recording and playback
device.

[Figure 17] The figure shows an example of the display screen of the mini-disk recording and playback
device,

[Figure 18] It is another example of this invention in a figure showing the composition of the mini-disc
recording and playback device,

[Figure 19] It is another example of this invention in a figure showing the composition of the mini-disc
recording and playback device.

[Figure 20] It is another example of this invention in a figure showing the composition of the mini-disc
recording and playback device.

[Figure 21] Tt is another example of this invention in a figure showing the composition of the mini-disc
recording and playback device.

[Figure 22] 1t is another example of this invention in a figure showing the composition of the mini-disc
recording and playback device.

[Figure 23] The perspective view showing the composition of the mini-disc recording and reproducing
device whose figure 23 (a) is an example of further others of this invention, and figure 234
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HYPERLINK "http://wwwd ipdl.inpit.go. jp/cgi-
bin/tran_web_cgi_ejjeu=http%3IA%2F%2Fwwwd4.ipdLinpit.go.jp%2F Tokujitu%2Ftjitemdrw.ipd1%3F
NO000%3D239%26N0500%3D1E_M%2F%3F% 3F%3D6%3F>%3B%3B% 3 A% 2F % 2F %21 % 26N00
019%3D26%26N0552%3D9%26N0553%3D000024" \n _blank }(b) are the figures showing the example
of a screen display of the mini-disc recording and playback device.

[Figure 24] It is a figure showing the example of a screen display of the mini-disc recording and
playback device which is an example of further others of this invention.

[Figure 25] The figure showing the composition of the mini-disc recording and playback device whose
Fig. 25 (a) is an example of further others of this invention, and Fig. 25 (b) are the figures showing the
composition of a variation of the example.

[Figure 26] The perspective view in which Fig. 26 (a) shows the example of the conventional mini-
disc recording and playback device, and Fig. 26 (b) are block diagrams showing the composition of the
mini-dis¢ recording and playback device.

[Description of Notations]

| The main part of a mini-dise recording and reproducing device
2 Key input device

3 Mouse

4 Graphic display

5 Controller -
6 RAM for talk data storage

7 RAM for operating data storage

8 Image processing device

9 Mini-disc record reproduction unit

10 Display

[Figure 2]

Data table

A-TOC Tide

B-Album Title

C- 1990 omonth x day ©: © © time
Track name

Stop Time

Run time

Recording Date
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[Figurell]
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[Figure 17] [Figure 18] LCD display
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[Figure 24] [Figure 23]

Screen 7 a-MD recording and playback device with changer
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[Figure 25]

a-MD recording and playback device

a-Keyhoard Display
a-Printing machine

b-MD recording and playback device

h-Word Processor

g2 5]

Flfit F 4 2T A

MDIC a4
(a) ]

ENRi%

MDRZSEZER

e o

b . } '

[Figure 26]
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AUTGHMORILE INFORMATION SYRIEM
TROHNICALFILD

This myvention relates to infarmation systems fie antsmebiles

5 BACKGROUNDOF THE INVENTIQN

I iradittonal autonsctive slestronie systems, dedicated somponents are smployerd
o contrnd specific functivns in the vebisle, Thess dedicaied components are typically
mdependont of one another, sach with its own operator interface,  Por instanog, mwst
modern aomobilss have an slovtronic sugine controd systewy, 3 nompuistized amdlock

1 hraking systom (ABS), a vebicle safery syatem, o Hyghung control systom, 8 alimate

:/t

control sabsvstam, and a sound systers. Most vehiclss also have posver door locka, powsy
windows, aud powsy seating for the operater’s comfon.
Some mitomobile modsls are equipped with 3 navigation system that employs »

global positinaing system receiver fo veopive positioning signely from a satellite

s
2

atwork, The navigetion system computes eoordingtes that Jocate the vehicle over the

N 3

wrface of the ewrth with segard 0 longitude, lmimds, and altnde.  Celfulw

%5

comnnimication systems huve also been intrpdueed nto sutomeblies 1o enable the driver
ot soonpant o fransact telephone calls from thelr velicls. Most late model automobiles

stem that asnalyzes the porfamanes of the

are also constructed with & diagnostic sy

20 antomebile engine, aiv and fuating system, and sther componants {1986 or later foy QBD
I8, 199% or later for QBD Y

While thess vavious cloctronie contrel units have proven usefid, thave 6 8

m,;

drawback in that all of them e satirely separate and independent from one another,

~

Generadly, difforsm manufacturers supply

wor subsystenys, These disparate somponents

&

often smploy proprictary, dadiontesd processory of &

3
i3

1 spaeifie mic@m

circuits) that have differont sestem architeonres and exscute mcompatible proprictary

software, The somponents have Hodted of no comnnumioations with one another,
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Yet, inday's astomotive slectromie systems increasingly svcompass a broader
range of functionality, such ay (AK ManBEOEn, TESOUIRE MARAEEMan conmunication

with other control units or systema, tie-eritioal munitoring and control of eguipmoent.

This requites increassd hnteguion of components fute natworks of disiributed and

nultplexed slestronie system, ax well as interfaces for communicstion between the
control wnits and for compumication with the operster.  The motivations for thix

incressad intogration of the sutomotive electyomo systom ars many, wehsding

e st reduction of existing fonctiony;

e Cost offentive improvement of existing fusctions,
e Cont effective enalling of now functiony;

e Reduction of wiving weight;

»  Simplify addition of new functions vis software upgrade;

= {ptimdzation of elesironiy and mechanical mitegration;

®  Increses of systern performance, intelligence, sl coberenty and
®  Increses data corpmunications with sxtemad systemsdnfastructure.

ey

Sonree stvides have been made 1o Yutograte the CoMpORENs. Typtually, the
proposale zall for euch of the distribued components 1o be connecte +d tor 3 Jaty hus, sush
as & CAN {Controdler Avea Notwerk) protocol bus. Designers have theoized dilferent
muliiplesing protocols and twken pessing protocals to facilitaln communication over the
fus, For mere information on these propesals, the reader is dirscted to the following
articles which sppear in 2 publivation fom the Society of Automotive Enginears (8ARY

Inove of al, “Multiplex Systems for Automotive Istegrated Coatrol” Multiplex

3

Technology Applications o Velicle Blecinical Sysicms, S8-554, No, 930 O02, copyright

o £ N

1003 Azum ot ak, “Development of a Class € Muhipdex Contral K

3

Technology Apptications i Vehile Hlecirical Systoms, SP-954, No, 930003, copyright
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1993 Mathony et al “Network Architecture for

Annheations Ju Vehicle Fleotuical Systoms, SPR54, No, HHHHM

Szydolewski, “A Gateway for CAN Specification 2.0 Non-Passtve Devives,”

Technolnny Aputications in Vehiske Blecitiodd Systsms, SPAO3, Mo, 830005, copynight

%,

3 190% Wenmann of al, "Open Rystems and Interfages for Thstributed Blestromtos i Cars

(OSERYY Astomative Muluploong Technology, SF-1070, Mo, $50281, copyright 1998

.

and Fnmsus, “Aspects and Isesss of Muduple Vehielr Metworks”  Aulomoth

Multinlexing Tochnology, SP-HAL No, 830283,

While thers hes buen some progress at igererrscting electronis componemis 11 8

W disivibuted §

‘.x
ff’z

fem via & communication Hnk, there is ne conunonly sccepted standard S
the main velicle system bus aud buy interface,  Achioving the above objestives entails &
system design that i Goxible and soaleable, with the cepebility to manage complex

fanctions,

L2

SUMMARY OF THE IDNVENTION

This invention concorns an automobile informasion systemn that facilhates

comnnumcation within clusters of components srul smong varlous clusters. Eseh cluster

has & eomtreter thay provides a platform for supporiing many diverse compommts.
In one implementation, variows setonubile componsniy are grouped o logixal
W olusters. For exampls, sompononts used to coutrol an opersior's enviromnent in the
muomobile (0.4, climale control, Hyhting, seat position, window placoment, door Jocks,
cte)} might form o frst clester.  Another cluster might contsin compuousnts related o
sntertalnment and  commmudcation  fusctions  {o.g.  awdio, navigation, oeliular

sominatons, s

oy
{2y

Bach cluster has s own cluster contralier to manage information fow among the
cluster’s components, & data communications bus intsrconsects the cluster contrelisy

and components. The sluster contaller is rexponsible with disnerningting informution

A
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cecgivad from exteriial sourses to the various components with {ntersst i the wformaiion

ag well as exvhan mma inhrmation bervoer Do OF oTe seanponanty within the cluster.

o

Tach cluster controllnr v implemented, for examplt 55 8 genoral-parpose

X

computiny sevive having an open platfoom s;s}}ﬁf:‘isr‘img; systemy,  The operaling system
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iterfhces) that allow developers o imerfios differont ;;}t::ri;)}zmai componsms with 3
common controlier. The cluster controlier supports multiple applications and provid
interfaces for those programs o the hardware periphera! devices,

The chester controllers are intrroonnectsd vie another dats commonicatons bos o enable

1 nfurmsation fow berseen clusters. In this manser, ALY COMPOneR In one clusier can
hare nformetion with any component in snsther cluster withowt nesd for dodicated
wiring or speetadly written code.

RRIEF DESCRIPTION OF THE DRAWINGE
i3 The sumne refersuce numerals mrs ysed fhronghout the drawings to refurence ke

£ 8]

componenty amd features.

Fie. 1 15 @ disevammatio {Hastration of a vehicle ifrmation and contrel systen
2 o R

<

implomented in an mutomabile.
Fig, 2 ie & Hlock diagram of a chuster having @ chister controfler o manage

20 information fow amoug smbiphy compommis,

figo 3 i 8 block dlagram of wo clusters, with the slester controllers
tereonnected 1o one another.
Big 4 16 o blook diageam of & chaster controiler,

Fig. 5 is a block iy © software mohilecture cmploved in the clus

}w

25 rcoutoties
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DETAILED DEXCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 shows vehicle fnformation system 2 constructe iy an sutomohile 32, The

automahile control aystermn 20 has & master contrel wait (MOU} 24 and one or mors

sevondary condrad anit { 3 26(1) and 263 A dual tus sinscture having a prisey
data communications bus 318 and o sevondary support hus 30 provide an infrastructure for
dats conumumications in the control aysters 20, The primary bus I8 may be implemented

<

wwing any velicle bue design cwwrendly en

conteraplated by automobils
osnnianianes, 2 as AN, ARUS, VAN, JIRS0, K-BUS, FBUS, LRUS, USHE, PI384,
and so forth. The master vontrol unit 24 can be configured as master of the primary bus
28, The support bus 30 may be mplemented se any standard zovaputer data frus, sueh 8s
PO USE, P19, snd the like. One nr both seopadary control units 3801 and 206{3} cmm
be confignred as master of the support bus 30 ansd ag controlier of one romore
compunuits coupled to the suppart bus 30

The muater control wnit 24 and the secondury contral unit(s} 36 are fntereonne criod
throngh the primary cehisle bus 28 In addiion, vanous slectrerde autnmehile

components are connestesd 1o the muster contral wnt 24 via the pritoary bus 3R, In this

i
s

Hustration, the slectronic semponents include an satlock braking system {ABS} 32, an

clectrtic steeting system 34, and an engiae copirol systors Howeyey, other

components vy likewise be conngoted to the primary vohislo bus 28, such as a
security/ularm syster, 3 diaguostic sysiens, & Hghting comtred system, a foel inguotion
systemy, an autsmatic trmsmission systam, sod so forth,  In avkditton, the clpotronio
1y

figent components i that they each bave theie own

X

ceamponents shown i Fig. | ave inted
Jomal condrollss, typisally mnbodied a8 & microprocessor. The antomobile rmght further
imclude nou-intellipens clectomic components that do nmet have local processing

capabilities.
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Fig. | shows a nunber of devices sonnecisd fo the support bux 30, These devices
nclude & olimate sontrol systern 38, an sudio systers 48, & navigaton systam 42 with
global positioning system (GPS) anvenma 44, and & celhdar compnies hions systom 48

The sappert bus 30 is also coupled 0 a wipers moduls 48, hghting sonttrol S8, posver door

locks 52, power window contrals 54, and seat conrol 56 An SUL

268 may also be
configrad a8 a server 1o sorve to multiple clients 88, The ety 3% can bo implamented,
for exaraple, asx small hand held or laptop game computers having viseal display screens
and audio sound cards o provide multimedia cntertainment, The SCLT 26 serves in-car
ertertainmens (o the form of moviss and games to the olients 38 for the passengery’
grgoyment.
The coutrol units 24 and 26 can be arrangsd in two different srchitectarvest (1)
masterislave architecturs; and {2) cluster architecture. In 2 wasterfslave srelutecture, the
smaster controd anit 24 acts s the master of the primary vehisle bus 28 and s}l clociromie
pomponents 33-38, as well as the sccondary control wnit(sy 26, ant ag staves 10 master

control Wit 24, The master control unit 24 manages data flow among the electronic

vommponents 32-36 and facilitates resowrce and information sharing. 1o acddition, the

wmaster control unit 34 provides backup for the jnelligam slectitnge somponents o the

doa

svent that any of them fatl, and also performs data processing and control finetions {0

b

so-intelligent eloctronic zomponenss.  This achitecturs &5 deseribed in detatl in ULS

% b

Patent Application 08771343, entitied “Fault-Resibant t Automobile Control Systenm”,
which was filed December 18, 1996, and issusd e LS Patemt Noo on

This patent §s sasigned to Microsoft Corporation and i ipcorporated by

refersnoe.

o lusg

n g cluster architooturs, the comtrol nnite 24 and 26 {or the two secomdary control

ankts 2601} aud 26(2)Y set as oluster contrdlers o cowtrol grougs of related tomponents.
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For sxample, 2 vluster conrolise might provide control of lights, climate contrsl systom
{hesting, ventilaton and alr & onditioning), windshistd wipers, seat ad dinstmeriis. Anothsy

deh sy owooesy & vehicls

chisty contaller ey provide mors advensed features,
dingnostis infrrmation, ntslligest door ook, remote alaomd ‘unincking, sad configurable
$ instroment panet and head-up display. With a cluster contradler, the functionality of the
core subsystems can e greatly enbanced by sharioy hardware resonross and wforration
srong the somponsnts and subsystems, 1t also provides marimum fexibility snd allows
additional funetionsdity 1o be added as vew components o the systerm withou! haviag 1o
redestgn the entirs sysiem
i Fig. 7 shows an exomplary clustor architesture 60 in which ons of the secondary
controd units 26{1) is confimered as 8 cluster controller for the wipers module 43, Tighting
contred module 58, door loek modules 32, power window control modutes 34, and a seal
control modale 56, The cluster controliny 2601} facilitates information shating ainaug the
clusisy of componeuts ovar bus 30 For example, supposs tho vohicle operator seiy the

vehicle alarm svsiom when exiting the vehisle. The vehicle slam system inforns the

- R

Yoo
¥

"'(
i3
<&

cluster contrellor 26 that she sl is now activated, When the cluster vontrolier
copsiven thia netifivetion, this single plese of informaetion i sheved mweng the
cranponents 80 that these componenss with interest may {8 ske some sont of activn, Hare,

the lighting contral modude 50 may blink the tmertor lights o prov e foedback to the

20 operator that the aliem has been st Conenrrently, the door Jock modules 32 and power
window controls 54 are togeied 1o a locked state 1o prevent unwanted end
With the cluster srehiteoturs, oultiple clustors con be Intorsounected vin one o

e dada buses to comunnpdonte with zach other.  Commmusication betwoen ghusters

erables fvreased functionality of the systom and helps reduse vosy simplify information

fe
L7

comnunication, and optimize fnetions.
In traditional prior art systerns, dedicatest winag is roquired fiy one comporamt B

sommunizate with auother component,  Consider the exampls of adding # featore of

Samsung Ex. 1220 p. 1451
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remote focking and nniecking of the vehicle doors via telsphone or email. To perform

Yo

this tash, the traditional solution is to add wiring betwesn the door ok vontrol module §3

and commmudeation modaly 46 to form a dedicated compnunication nk. Then, spovial
sefbware & writiey o onsble the commmaniontion modals 40 to recsive the instruslion
tock the door and o send that nstruction o the dour look control module 52, Moreover,
one or both of the modules needs to be adapted to commanioate acoprding 1o a specific
protocol enployed by the othsr,
In the clustering acchitecture, however, the communisation bek betwesn the
cluster contvollers hundles the communication botwen various components without need

of spocial wiring or prograneni 3 shows a cluster srohitsctars 62 in wiich two

clasters 64 and 66 are interface The Hrst clugter 64 v the sans a3 that showy

iy Fig, 2, with chuster controlier 26(1} vontrolling the components velatedd to the vehicls
eperating snvironment {o.g., wipers 48, door Juks S2 and seat voutrol models 361 The
fivst eluster coutroller 28{1} interfhors with these coamponents via bus 3

A socond cluster wonvtroller 26(2) controls the second cluster 66, which groups
comnmmication and enterfalment functions.  In this cxample, the second cluster
contraller 2602} facilitates communivation and fnformation s among the andio nusiule
40, the pevigation compramnt 42, and celfule sommunications mdale 46, The seeond
cluster sise wtilizes the bus 20, although u separate bus may be used.

The fiest and sovond cluster controliors 2601} and 26{2) arx conneted via bus 2&
The cluster controllers 26(17 and 26(2) facilitale conusunication How bobwomt any
cenmpenent in the frst cluster 64 and any component in the ssvond cluster 66 over the
secoad bus 33 The tws closter controllers 26(1) and 26(2) can ntilize @ commwn
sovamunizations profoced to conununivate over bus 28, therehy elintnating the swed
soe peripheral device fo be spesially programumed fo conwnumicate with another

e

peripheral device, Furthenmore, no dedicated wirlng is requived.
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Consider again the example of adding & foature of romote locking and unlocking < of

pes

the vidicle doors vig selephons or ernail. Heve, an operator can send 8 corunand to loek
the vehicle doors using email or a coll phone and the conmmand 15 fosd at the

cormmunications module 46 {or it chwter comroller 28{2) and passed @ th

”m

sommrusications module 461, The commumicstions ruodule 46 then tomamits 8 signs
destined to the door module 52 over bas 30 fo #s claster sontroller 262}, which io wan

{

fravesnsits the signal over bus I8 fo cluster conwroller 26(1), The signalis then de Hvered

o the door padinle 33
It is noted that altheanh the baplosentation Hlustrated 1 Fig, 3 wilizes the same
seondary bus 30 to fiellitete formaton Tow within the clusters, separate s iatinct

Furthefmors, siee the olasiors are

huses way be emploved sithin the varions chst

ivplonented using o single platform {described below s more detmtl, additional

N &

software modules cen Be eratly addest to the system 1o perform the desived fanction, i,

locking o unlocking the vehicle vig phone s eroail,

Claster Controller

Fig. 4 shows an cxemplary implementation of 8 cluster controller, fn thig
Hhuatratinn, the clnster controller is implomented 48 a secondary control wnit 26, which i
smbodied 83 2 goneral-pusposs covpplier with an open platforny operating systam capable
of supporting multiple applications. The master vontrol wnit 24 can be configvad in w
very stmhay mamsr.

The claster controller 26 has a provessor 100, volatile memory 102 {eg, RAMY,
and non-volatils mensry 14 {e.g. RO, Flash, haed disk, ote). The cluster controlls

N

26 has & primary b tncerfacs 106 o provide secvss o the prmary vehivle bus 38 sl &

suppan bos Taterfics 108 o provide seoess to the support bas 38,

The cluster contredfer 26 runs an open platform apsrating ey 110 that sopporis

m, the clusigr controllar 26

’.""4

wwltiple apphcations, With an open platform operating sy
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an support & wide vanety of software applisanons and hardware pecipherads on the

it
(7

support bus 3 The opsrating system peeferably o real-time, multitasking operating

systern that i capable of supporting “phig-asd-play” systen Higoration and providing
high stability, scouity, and efficfonny. One preferrsd apors Hog system B8 “Windews”

trand operating systern sold by MicrosoRt Corporation, such av “Windows CEV,
SWindows NI, o other derivative versions of “Windows™. A muititasking operaing

syster allows simuliancous exscution of “ranttiple applications.

1Yy

The chister conrs

1

26 night shae invdnde &t least one stovags dive—such a8 8

003 ROM drive, PO Card diive, ov s Hoppy Jisk drive—avhich nopmits uss of portable
: 5 i 3

storage medin, A CD ROM drve snable

pphication-related 8, ay well as musisal,
video, game, or other fypes of entertabment Clw. The chaster controller 26 I
constructes and sived fo monnt n the dashbosed of the vehicle, A detailed oxplanation of
o suitable constraction of & cluster controller is deseribed du LS, Patent Mo, 3 74164,
sotitiest “Vebiole Computer System,” which lsued Awget 1 1008, in the names of

Richard 1 Backers, Mark M. Moeller, and William Wong. This apphication 1 ass

to Misvosolt Corporation and is hereby incorporated by raferense,

The SCU 26 makutains an ap-to-date vopy of oxseutable vode 112 vom by the MU
34 o manage date fow emong the components, The MCU sode 113 is downloaded o
the SCL 26 dering initialization and stored in the non-volatile memory 1040 In the event

that the MOU 24 fails, the scoondary control onit 28 SRecuies the MOU sede 112 1o

assurne the master responsibility of data fow management on the primary bus 28,

duster Contralier Softwarg Architesiarg

ot

Fig. 3 shows the softwars architectiwe 118 smployed in the cluster controlle

T

g

we chuster controlier architecture 113 has an spplication layer supported by an eperating

systern smd an underiying haedware layer.
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Four applications are shown in the spphoation layer. A& CO {oompact disk}

application 120 operates 2 U player and o radio application {23 contre s AMAEM radin

funetionslity, A navigation spplication 124 tifizes the navigation and GRS compongats
42 and 44, snd o phone application 126 operstes {he connmunications medide 36,

The operating system 110 vontains » shell 1238, application programming bylerfaves

P

APIa} 130-138, a kernel 138, devige driver interfaoes (DD 140144, and » hardware
abatraction layay (HALY M

The APls 130-136 define the interfaces to the systern platform that are avatlable
the apphivation prograns 120-1260 Hach AP provides 3 commaon and consistent aot of
interfaces for applications development and provides acogss for the applivations 120126
1o advanced fatwres of the operating systermn. In this fihaiation, an audice AP 130

&

orovides interfaces for the CT3 applivation 120 and radic apphication 122, Mavigation ARL

132 provides tuerfacss for the navigation spphication 124 snd a tolephony APL 133
provides inturfaees for the phone application 126, A taner APL 136 provides intorfaoes
for the radio applcations 122

The kernel 138 provides the base nperating system functisnality. It respos neitde
for momory Nanageant, provess management, and sertmn required s managewent
functions.  More specifically, the borpel moansges virteal  menmry, schuduling,
multitesking, multithreading, and sxception handling.

The device driver nterfaces (DD} 140-144 expuse the services of 2 perip pheval
device to the kernel and applivations. A well-dufined set of DDIs allows differsnt device
drivers o look alike to the operating system and spplication software, removing the need
to specificaily tatlor the opersting systom or application solwam & the device o

Y <

sompunicates with, Here, o display drivey 1480 provides uterii

ox 0 8 display {88,
menitor, LODY,  disk dedver 142 provides interfaces 0 the memory disk drive pevpheral,

and 2 USE (oniversal serind bus) deiver 144 provides interfaees foral BB bus 14
: A
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A hardware sheteaction laver (HALY 146 i5 a ihin layer of code that prov wdey the

des

(nterfice hetwoen the kemel and the device hardware. Its gord is to provide softveare that

allows g devier delver w0 s 1 the same devize o all hardware platforms, This sdiovws

varistions in hardware platforms {using different processor} withoot requiring # separate

w5t

version of the opsrating system for eanh one.
The chuster controller architectare 118 of Mg, § ix spexifically tatlored for an i
vehicle maltimedia information and comnuedication system.  Thix architecture provides
an example of how cluster controtier 26(2) wight be configure s pum clustsr 68 (Fig. 3h

18 incorposte the finctions of a radio, CT¥ playar,

&

The invohicle entertpinment and information svsters is built on the flexible opersting

systern 110 with oo interfaces to cnable develapers 1o dey slop muliiple de
applizations, without having o tatler these develnpmunts 1o a speotfic hardware platfoom

OF PEOCKBSOL,

Dot
4

Alromatively, cluster controlier 26{1} that
configred tv o difforemt applicstions and  imierface  with  different  hardwars

components, For sxmvple, chuster controller 26(1} wight suppont spplivations pertaming
fo wipers, power door locks and seal sontrols, and the HAL 146 and DD provide
interfaces for the wiper peripheral device, the door Tooks module, and the seat nxtake

Y

Conclusion

The cluster architecture, with an open system U5 platform-hased coptroiler at Wy

~

t««\

core, allows constreotion of o veddcle informetion systern that can fandle wudtiple

devices. run multiple spplivations, sod pormit conmmunicalions muong the devigse, The

o~

devises can wange from single sensors and achuators of some semiintelligent dovices

o]
143

such ay the entry contred systewm, © intelligem devicss such a2 digital signal provessen
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The information How is managed over conwmon buses, with stadard protoesds, vather

than dedivated wiring and specialized protocsis,

Although the freention bas been desuribud in laoguage spomfic o strachud

fomtures anddfor mothodolng

» 3
Y
x4

is 10 he understood that the Jnventinn defined in

o~

the appended slsims 18 not neceswatly limited to the spenific features or siepa deserbed,

Rather, the specific fatures and sleps sre QN

the claimed wyvention,

¥

dosed as preferred form of plementing
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1. Anastomohile nformation systam comprising.
a date woramunications by

multiple components connectesd to the data conymunications bus; and

5 a chster sontroller o pamage nformation among the components,
3. An awtomohile jnformation system as recited n oladm 1, whersin the cluster
sontroller comprises a generabpurpuss computer with an open platform operating systent
1@ 3. An avtomohile nformation system as recited in elaim 1, wheretn the cluster
contraller recsives informution from an extermal source and shaves the nformation with
the componenis.
4. An avtomehile information svstem as revited i claim 1, whereln the chuster
1S controller foilitates information Jow betweon at least twvo of the cCoOMPonEE.
5, As astomobile infwmmation system as vevited i slaim 1, whersin the

multipls compooens ae selented from 2 group of components comprining @ climate
contrs! composeni, & lighting component, & windehield wipers noraponest, 2 doer foek

G comporent, snd 8 power window component.

§  An sutomobile information systems sy seclted inoclaim 1, whersin the
multiple conyponents are selected Srom o group of compuonents gomprising an audio

&~ ¥

componant, a navigation component, and a communications component.
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. An sutoraoblie comprising an automebile infornation systs

&, An sutomebis nfomation sysiem stanprising:

3 difa compumications t‘&,,\

29
Lia

wltiple componenis connected to the data ¢ sommunications bug) sn
a chuster controiler having sn open platform, nadtiasking opomting system o
support multiple applications aud provide interfsces 1o the muitiple somponenis,

%, An mutmnobily comprising an avtomobile information sysim as resited in

18, An sutonmobily information sysiom compusmg

first and second dats conumumcations busey;

a first oluster of comprments connerted fo the fivs data communications bus;

a firat cluster controlior connectad o the frst date comuamications bas to manage
information swnong the first chyster nf components;

2 second oluster of conponents connested to the serend data comvpnimications us

4 second claster controdler cnnnested o the second data commumoriions bus o
manage infrmation among the second claster of compenests; and

a third data communications bus lo interconnset the fiest aud second cluster

controiiers.
1L An auenobile information system as recited fn aladm 10, wherein the fist

and second cluster vontrollers gre ool vonfigured se govorsl-pEPOse COMPUICIR OpeR

platform operating sysiams,
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13 An automoebile lnfirmation system e reetted I olum 1, whoretn the 8rst

and seoond dots connunicatinns buses are a same bas.

13, An sptomobils information system as reoited i claim 10, wheveln
5 sommunication hetween a somponent o the fist cluster and & companent in the socsd

cluster is Saailitated vix the firat and sseond cluster controllens.

14, An mstomobile infermation system se recited n clabm 10, whereln the Rest
chuster of componenis comprises componenis selerted from a group of componsals

X

comprising # climate control component, & lighting cormponent, 8 windshiold wipars

s
o

compunent, a door look vomponent, and & power window component,

35 An sustomobile information systemn as recited i cladm 1, wheretn the
second cluster of conypuwmnts cowmprises cewmposenty selected from a growp of
1S componmds comprising an audis component, 8 Davigation  component, and @

conumaications eotpant

16, An astomobile comprising s astomebile infirmation system &8 1 reotted in

claim 100
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