; €3eB>>?d@0ABB6xBTBj r-11 June 2002 A TRANSPORTATI ON STATUS DI SPLAY SYSTEM
Field O Invention The invention generally relates to displayfduﬁ€2 02
- particular, the invention relates to display systens for~transportation
means. Background Presently, passengers who wish to hail taxis froma

di stance and in daylight are not able to tell whether the taxis have been
hired or, are available for hire until the taxis approach or becone cl oser
to the passengers.. This situation, howkver, does not pose a problemfor
passengers at night since the passengers can determ ne whether the taxis
are available for hArMSP&ﬁfMI@ SEAFUSDISBLAY SKETEMht ed di spl ay
panel s nounted on the rooftops of the taxis. The rooftop |ighted display
panel s are usually visible to the passengers fraoma distance in the dark

as opposed to being less visible in daylight due to poorer contrast '
conditio eover . the rooftop lighted display panels are usually
changed.g@%ﬁgﬁﬁ9v?ﬁwn%ﬁsplaying different signs for reflecting the
different hiring status of the taxis. -Therefore, taxi drivers are usually
required_to carry different exchangeable rooftop display panels in the
taxis andh¢ Bvsntinn genesallyigelatesitordisniays. Bupartienjaroherimmtentions relatbsto dispidyangi ng

t he roof 1 &1 nce, there is a need for a systemfor
displayiﬁgﬁwﬁﬂgfkéﬁpgﬁﬂﬁﬁﬁPgﬁﬁing the hiring status of a taxi, or the
status of other simlar transportation neans, in which such displayed
information is visible froma distance both in daylight and in the dark,
and variabl e according to the hiring status of the t~ci. 11 June 2002
Sunharylh&kgﬁﬁgﬁﬂance with an aspect of the invention, a systemfor _
di splaying information in relation to the status of transportation neans is
provi ded. The system conprises a nulticolored display nountable on a

t ranspor i | I | - ed Misual (i nfaorpation, and a
i api oy Trose®; PRARRes S AR L ol § BRBETSydth Tl s olHe Be. om

al so conisHivdwthen thedgis haverticen hired of ave ayrilabledbrigrd Wil thetexit bpproadh drel at i on

to the dj f fti-colored,visual ipfornatjon dependent_ on_the
i nfor maftj';’ %ﬁlnr%)eélgog?rat?%e RAEENSETS &?lsoql’tugtf'f@" B?‘ﬁ?}‘?b %??td’i%s%HWi’.lenPf%f erably,

t he syStessdngershenighsifide the fasderpRiF 04N d6wREirhiAd wHBABSthE MxiCATIVRIbRI P
i nformat.i.on regar di ng t he s{atus of the transportation nmeans between the

| ogi ¢ cotits® Peking At Yor examplee the lightedulisplay nenels mounted o8 thy ropBopsnfithe t he )
syst em fikishehe f6Hdp Il j ' i S5l e
transport_alti one maang %gfrédﬁs&l)dl}tﬁﬂghgeﬂlesﬁ@m?ﬁ%??g%ﬂ%g%@gé F%&%e stat us of
t he tr arflifjancedn thadas 28 oppesed talbéingless visibledh daylighody ©fpeosdloyntrdshe syst em

further CaRRHh ' f ' yshbgsed wthin the transportation nmeans
for receivi né’ ?ﬁ%ﬁtﬁ% il %‘g %%trﬁgﬁgr ﬁgiétgd ;élﬁlgl?’épﬁ\asoaﬁe pye Hgﬁ@gﬁf%@n Ve
transpo rdlaitliim difarent signs for reflecting the different hiring status of the taxis. Therefore,

taxi drivers are usually required to carry different exchangeable rooftop display panels in:

the taxis and to stop driving, therefore halting operations, when exchanging the rooftop .

display panels.

Hence, there is a need for a system for displaying information indicating the hiring status
of a taxi, or the status of other similar transportation means, in which such displayed
~ information is visible from a distance both in daylight and in the dark, and variable

according to the hiring status of the taxi.
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Al so preferably, the nufti-colored display is an array of nufti-col ored
LEDs, each LED bei ng capabl e of displaying nmufti-colors, andﬁ U&néjt(ﬁ? ay
controller controls the array of mufti-colored LEDs in relation to e
on-of f switching and coloring of each LED therein. Al so preferably, the
communi cation nmeans utilizes GPS technol ogy. 11 June 2002 Al so
preferably, the renote information source is a control center for
nonitoring and controlling the novenent df the transportation nmeans. Al so
preferably, the nufti-colored display is capable of displaying

nmufti-col ored nessages dependent on information regarding the status of the
transport agiydmdyreans. The nulticolored display is capable of displaying
nmufti - col ored nmeSsages dependent on information regarding the hiring status
of the transportation nmeans. The nmufti-colored display is al so capabl e of
di spl ayi ng fii-colared nessages .dependent on jnformation regarding the en
route stat HQ&% S%rd%cg ‘YIF}E[%??B?‘E%Q? ﬁlﬁ’ﬁn RY, 2 yystep 197 displaymeynfopmationiat em
further -coraitionas i stited sfamspHation medfs B HRWIAHINTHR ?été%@ﬁxﬁri?és%’}ﬁ{utit- o the
| ogi ¢ cont rﬁl |l er, wherein the distress signal is i né cative of an energency
i nvol vi ng t¢iered display raqungable on aitransportationgneans forlisplayizrmottideolordwisuhl a

second asp : i J r displayi,ng,infor ion.in

rel ation tﬁl?(%rﬁfe%g{l’}tﬂ Ssa o@i&{}}r%ﬁtsr%%?rggl{ &%ﬁohﬁgr@e ?lgitb¥%9‘i%ﬂébsP?a¥Hgﬂ‘ﬁé¥%%
conpri ses albecanps elogik squitmilenfyr providing Righr el invahtibfodheBishRY ofSi Ng a
muf ti-col of ﬁﬂ. di g'pl a uPt abl,. e (ger[\) a,transpaortati on means, and controlling
the mufti-Xgfsrd °8i"¥‘af§5§9 ormption depgndeyt g thedniormptien reganding the staks of the
conpri ses trdi@psitatidon@heans ovi ding | ogic control, using a logic controller, in

relation to the display of nufti-colored visual information dependent on
the information regarding the status of the transportati on neans.

Pref er abl yprefdifhi pgg h{lﬁ{nlﬂ ' . f .communi catin

i nf or mat i o_nrer 'ege}ﬁn tehe g{cl?s ioF E%%g&f"&’g%g%%o?ﬁg?% Oﬁf@ﬂgmﬂgﬁqﬁgen t he

| ogi ¢ continfirmatiomregamlingthe status of thertenimortation hrandlyetwedn e togiosantdlleat i on
means. Als r .he net hod further conprises the step of displaying
t he informq&oﬁhﬁé%g}r‘#ﬁéoqwg%ﬁ atus of the transportation neans to a

driver thereof using an internal display disposed within the transportation
nmeans. _

11, June, 2002 4 :
: &lso pre eragly, the system further comprises an internal display disposed within the
transportation means for displaying the information regarding the status of the
transportation means to a driver thereof,

Also preferably, the system further comprises an input device disposed within the

transportation means for receiving input from the driver in relation to the status of the
transportation means. '

Also preferably, the multi-colored display is an array of multi-colored LEDs, each LED
being capable of displaying multi-colors, and the display controller controls the array of

multi-colored LEDs in relation to the on-off switching and coloﬁng of each LED therein.

- Also preferably, the communication means utilizes GPS technology.



Al so preferably, the nethod further conprises the step of receiving input
fromthe driver in relation to the status of the transportatbgp 'IBTE usi ng
an i nput device disposed within the transportation. Al so pre A efg(?t?zstep
of displaying nmufti-colored visual information using a nufti-col ored

di spl ay nountable on the transportati on nmeans conprises the step of

di splaying nulti colored visual information using an array of nufti-col ored
LEDs. The step of controlling the nmufti-@8olored display using the display
controller IAjonﬁr%s%? the step of controlling the array of nufti-colored
LEDs in reldi9 IJRICEDY fee tsmots informatiemsaigeedingd contralcentgr fok nemitoringnd her ei n.
Al so pref epglttolling 48 nidveReRf fqﬁmbﬁﬁ&d ng,dfformation regarding the status
of the transportation nmeans Petneen e ogic controller and the renote

i nformation source by using the comruni cati on means conprises the step of

comuni cat i information by using GPS technol ogy. Al so preferably, the
step of cofir rﬁ%ﬁbﬂgtﬂ?erﬁ%&rﬁf?‘%g’ﬁ%&l‘%‘?aﬁ@blﬁ I‘?@g@tﬂamg npfltitcalered messages
transpor t adesbdem AR REhNRR Yk 8ink I &atﬁ?ﬁfﬁlgltﬂaﬁgpoﬁggoﬁ adsSRL§ ulti-

p of g rnfornma {h renote

information conprises the step of “conmunicatin ron't
i nf or mat i ofletsddisplayHs eapabls of displrying mukintodored oressapes depeidwat 6mthfsomitioa! | i ng

t he novene . Qrtation nmeans. Al so eferably, the step, of

di spl ayi .ng%uaﬁ?é- @gﬁxﬁd‘?ng}%a&‘xssﬁe ﬁ’ﬁ‘i‘%?ﬁ%ﬁno'ﬁeﬂﬁ‘éi ﬁbe Hreferdbsrined alipspl ay
mount abl e capableefidisplyiigr halti-colore® aREsagey RpbEdt SRFSThARoR fegdt @Rl A¥ieRY
muf ti-col or eg qﬁésag&s dependent on intormation regarding the status of the
tra_‘nsportafqu HSHESA °H‘?@“§1’s°?téﬂ°‘bmeéﬁsspl aying nmufti-col ored nessages
conprises the step of displaying nufti-col ored nessages dependent on
information_ regarding the hiring status of the transportati on nmeans. The
step of di 4orefetpblithe syetgmduagem@aigw dibtsess bottgr fos providing a disfreskune 2002

5 step of gishkaul . L0l or ed S es dependent .on i nformation
regar di ng g'ﬁﬁéﬁﬂegg%lg% Isnﬁdgfl%g’ vgl%er %Eﬁ‘ﬁ%ﬂ?ﬁ&g{‘ 1} l%&%@f“ﬁ"%@g‘ﬁ’%ferabl Y,
t he met hodinvolvirgethe dawgardfsestridsportdtion méanpr ovi di ng a di stress signal to the

| ogic controller by using a distress button. The step of providing the
distress signal to the logic controller by using the distress button

conpri ses Incerdafceokitips S86ofld BEHebI ST tHY BivERR, & hidiRkd fbpﬂh@gﬁhgﬁggﬁn%n

energency jnvplyving the driver of the transportation nea
gency ﬁ

pr ef er abl yi? FEldHoR fqthe stais f frapgportation maansie prayidedn The methadmeprpirises the eps

i nvol vi ng gepstofidi aﬂPngm 1 fﬁ&@g : i 15 ﬂt‘% 3 .t he

i nvention, there ﬂ proviuégc a sygtﬁg%ﬁﬁglp&%?@% ‘i{%‘&ﬂfﬁ‘%‘%ﬁg‘ﬁl’h’( in

rel ati on t#ousfablsoatafmnsportation sypans, and oontrodkingsthe et coloredddisplay using a
display controller. _The method also comprises the step of providing logic control, using a

logic controller, in relation to the display of multi-colored visual information dependent on

the information regarding the status of the transportation means.

Preferably, the method further comprises the step of communicating information regarding
the status of the transportation means between the logic controller and a remote

information source by using a communication means.

Also preferably, the method further comprises the step of displaying the information

regarding the status of the transportation means to a driver thereof using an internal display
disposed within the tranéportation means.



a mufti-colored display nmountable on a transportation means for displaying
mufti-col ored visual information; a display controller for P?Pﬁﬁﬁgéd g the
mufti-colored display; a logic controller for providing |ogic control” in
relation to the display of nufti-colored visual information dependent on
the information regarding the status of the transportation nmeans; a

communi cati on neans for communi cating information regarding the status of
the transportation neans between the logic controller and a renote

i nformation source; wherein the renote information source is a centra
center for nonitoring and controlling the novenent of transportation neans.

I n accorda ' PRIPH | Lon. .there 4s proyvi ded a
net hod fornﬁsﬁﬁfg&bﬁ%ﬁ%ﬁ%&mt | o%‘tﬁoﬁiprr%%:tplb gt\r%s'lta g{et%ﬁlgmﬁlgt"ﬁs&oé? the d“_ver mo

t ranspor t atelaionrte thesstatesofithe samgortdtionsheans usihg an inbhit devi® AYRISRiEIIRS ayi ng
mufti-col ofed vi siual information using a nufti-colored display nountable on
a transpor FEPPEeUBans; control ling the nmufti -col ored display using a

di splay controller; providing logic control, using a logic controller, in
relation to the display of nufti-colored visual information dependent on

t he i nf or nélsopmeferablys stemof dibplaygng mudti-oflotederisunbinfqrmation ising aeais-colored

display mountable on the transportation means comprises the step of displaying multi-

colored visual information using an array of multi-colored LEDs. The Step of controlling

the multi-colored display using the display controller compriseS the step of controlling the
, array of multi-colored LEDs in relation to the on-off switching and coloring of each LED

therein.

- Also preferably, the step of communicating information regarding the status of the
transportation means between the logic controller and the remote information source by
using the communication means comprisés the step of communicating information by
using GPS technology.

Also preferably, the step of communicating information regarding the status of the
transportation means between the logic controller and the remote information comprises
the step of communicating information to the remote information source which is a control

center for monitoring and controlling the movement of the transportation means.

Also preferably, the step of displaying multi-colored visual information using the multi-
colored display mountable on the transportation means comprises the step of displayiﬁg
multi-colored messages dependent on information regarding the status of the transportation
means. The step of displaying multi-colored messages comprises the step of displaying |
multi-colored messages dependent on information regarding the hiring status of the

transportation means. The step of displaying multi-colored messages also comprises the



comuni cating informati on regarding the status of the transportati on neans
between the logic controller and a renote i nformation Sourcem%fur‘r@%@ a
comuni cati on neans; wherein the step of conmunicating information
regarding the status of the transportation greans between the |ogic

controller and the te informati on conprises the step of, communjcating
information to s%qpé)fpgsg)ga(yéng WP@F‘ predrinesiagssclependent orindomtionseearding dhe eor

moni t ori ng and_ﬁ@t@%fa@ds'dﬂiﬂe&é&%?ﬁgxgﬁ@éa&f the transportation neans.

Brief Description O Draw ng inments of the invention are

descri bed hereinafter with reference to the drawngs, in which: Figure 1 is
fl ow chart of di spl.ay, process in relation to a taxi hiring status display
systemfor a p?%%ﬁ%@?ra A ’;ﬂp%etlaoq futhepepmpriseg e siep efrouidinga disssgigna | v,

ystem for a pa Femrthod Girhoasoms Bpeidigs
aceording Lo sk SeoRl ontold tlile isfhis ol ThESsB Lt Bl Mcoss

di spl ay processignal toshaldgieicdmrolleeby asing e disgess battors cothpidedYheuss 6m for a
passenger charteri.g,%gaht%a’is instal]ed wth the taxi hiring status display
system Fi gur e PEOYIEINg the digfress siangt indicafixe phgn emergeney nwolvangthe drivernfithe

taxi status di Qﬁhgﬁbr@ﬁﬁ r a passenger booking a taxi installed with
the taxi hiring status g?@f#‘%y system 11 June 2002 Figure 4 is a

flowhart of a display process in relation to the taxi hiring status

di spl ay system for a sepnger booking in advance a taxi installed with the
taxi hiring st ﬁlﬁ%pﬁfggﬁé{y FEPE HVoRyiRg the transporfation Jagans comPESe Heps ct i ng

t he nodul es of iﬁ-,hﬂﬁhg)&itaﬂiogibﬁg status display system Figures 6a to 6e are
| eft, front, right, plan and back el evations, respectively, of an LED array
conponent in the rooftop display nodule; Figures 7a to 7e are left, front,

onwhi ch the. r S REREEE Y Bl AoBR B s v atioR hren Buadad T 1 et it os
the communi cation praoiysteni for displayglidfdrmatioh RorebtRhn'4s tHH SRUAYF B4IpSHAtion
' means, comprising: |

a mul’;i-colored display mountable on a transportation means for displaying
multi-colored visual information;

a display controller for controlling the multi-colored display;

a logic controller for providing logic control in relation to the display of
multi-colored visual information dependent on the information regarding the status
of the transportation means;

a communication means for communicating information regarding the status
of the transportation means between the logic controller and a remote information
source; wherein the remote information source is a central center for monitoring and

controlling the movement of transportation means.

In accordance with a fourth aspect of the invention, there is provided

a method for displaying information in relation to the status of transportation

means, comprising the steps of:



Det ai | ed Description The need for a system for displaying information
indicating the hiring status of a taxi or the status of otheq1§bﬁ% Ay
- transportation neans, in which such displayed information is visible froma
di stance -both in daylight and in the dark, snd variable according to the
hiring status of the,taxi,, is addressed by enbodi nents of the invention
descri bed her ei naf t éHSPlaying pwdfircelerad vigial infarmatinaisinga malti-splerededisplay

her ei naft er ger}ﬁ&ﬁ{téﬁie@ﬁa%g}l?ﬁgrta Bﬁ%r[é%sstat us display system In order to

r [

over come i nconveni ences an ustrations faced by passengers in trying to

ascertain the hiringoatralling th)émﬁi&Kb@lofd’dQﬁS;ﬂaﬁﬁﬁﬁ?ﬂ@fbpid}'dﬂ)ﬂﬁbil&@t under poor
contrast conditions, the taxi, hiring status display system prom nently

di spl ays i nf or mat i orPrevidingdegissentieleysing ailegie cortrdfersinaclation taythedisplay oft

e, b 3, o0 R ank a1 e SRR AR

weat her at a swfsherinspoftationanedns; di st ance from the passengers. 11 June
2002 A feature of the taxi, hiring status display systemincludes the
di spl ay of nessages QFHpUHEHIEIRiOgNatieregardingibisistatus ofitho maspostatipu meansor

signals that ar ' i 1n.the daylight and at night.
Anot her featur ga% S?ée?hq}égfogiﬁ %@?lg‘?‘{s‘%’% eﬁotgin?%mvfowgﬁ%q%mms t he

di spl ay of di f feonmminicationmseant; \dhe‘réiarMﬁe%bﬂ”e@mﬁmnidaﬁng aFbiARicH 18 pArdihg the
panel s of the t?xi s,fﬁéhereby | eadi ng to the display of nessages in '
mul ti-col ors. At eiiae tppsportatonmeansdbetwesn the logie centalles and Hisirapoty st em

i ncl udes the dijgfRla4t IR fnHudifat [ L t he
taxi s, including feg?ﬁ/cé seasgﬁEgr e(t%l(%gs orezt'ggﬁpmggi\?grg??(ssgfﬁg%?@eby

t oggl i ng or scrinformaion souecerwhick it 4 gortrot kegerfor nngdtosing add eohtroltingtes Wi t h
the word "TaXi " whenq#hF taxi is gvailable for hire. Astill further. :
feature of the P% Pt g UEnSROFEtAR LGADS, Syt em i ncl udes a built-in menory
that allows nodifications of displayable nessages to be carried out _
according to user requirenents, and provides audit trail and statistical
reporting capadtti¢fiDeseripfioniPrawingst he taxi hiring status display system
is installed or nounted on the rooftop display panels of a taxi for

enabl i ng passengers to visibly determne the hiring status of the taxi. The
taxi hiring st dthesntiodjthents of/tht énvention arnddstibed leeinafiewith teferenet ®Rhay of
ot her unrel ated_nessages,sych as advertisenents. The taxi hiring status

di spl ay system %Wgﬂg§@6%ponents such as a rooftop display nodule, which
preferably includes ari array of light-emtting di odes (LEDs) arranged and
mounted on a printed circuit board (PCB), and a display and | ogic

control l er wi t Figurpdiis flowrcharof aisplayoprooess e telationstorGBki Hiriap staBBd displashe

LED array is ¢ .Spl ayi. | t.i pl,e,.0;,.a yari.et f colars, and the
di splay and | o%?%plégﬂfé B%S%fge?wgﬁ g&%’ﬂt"?‘g Iﬂflg';\tdf‘g ﬁ’@%’?%‘g F‘?Wﬂ‘fegﬁiyn@eém
coloring of t hbekﬁmaﬂﬂaywﬂhﬂﬁtﬁiﬁﬁﬂﬂ% statusRtisplaysystein héREERE t¢ ANEinbbARfengNd
for providing tg control logic for the display processes described
hereinafter. TR WReHPNaNd | ogic control | er PCB preferably piggybacks on
the LED array PCB, which is in turn preferably nmounted on the rooftop

di spl ay panels of the taxi. 11 June 2002 An intelligent processing unit
or processor | &igured i aflawchanbfa displayquodessin miatioarto slesdxhhising gasust diglagr e
di spl ayabl e on _the rooftop di sp]ay jodul e of fhe taxj, such as signals,
symbol s, text s,syﬁ?fﬁt}g?ﬂ’asg?ngﬁ& e attéx‘tlﬁéta{l%‘iwﬁgid‘? 1651 hiring states dipplay
system Such nggfages can be sent via conventional radi o equi pnment or

gl obal positioning systems (GPS). The nessages displayable on the rooftop
di splay nodul e can al so be controlled and i nputted manual ly by a taxi

driver via a taxineter unde ertajn, circunstances. A nobile .

conmmuni i cat i on%ﬁ‘gﬁbéﬁa g‘@Wé‘é‘Q Pﬁ% 8’&??‘33&@??5? Herelation ta thatagsstatys disglay dri ver
to receive inf i 6 j 1 . |1
control center @?/%tgh rfglg? Eﬁgg{lﬁeﬁ%ﬂ?ﬁ%rﬁ%@é@@g&vmt%% rq&slﬁg S{aﬁ'{gz%é | ayed
on the rooftopswtep) ay nodule, or to nmanual ly mani pul ate t he nessages
whenever required or necessary. Through the taxi hiring status display
system the taxi driver is also nade aware of the working conditions of the
rooftop di splay nodule by nonitoring the nobile comuni cation/di spl ay
device. Predeterm ned or standard bitmap | ogos and texts displayable on the
rooftop display nodule are stored in the built-in nenory. Sone exanpl es of
the standard bitmap | ogos and texts are "TAXI ", "OFF-DUTY", "CHANGE SHI FT",
"CHARTERED', festive season greeting texts, or names of all popul ar
passenger destinations. The registration nunber of the taxi is also stored
inthe built-in nmenmory. In addition to the fixed bitmap | ogos and texts
that are stored in the built-in nmenory, the built-in nenory al so stores

N o o B - _ o -




Data sent fromthe renote call control center and received by the nobile
communi cati on/ di spl ay device, for exanple representing free o5 m&yéakgndard
bitrnap | ogos or texts for display on the rooftop display nDduHe, I's al so
stored in the built-in menory: The built-in nmenory is preferably a flash
menory device that can be programmed via the taxi hiring status display
system so that there is mninmal physical handling of the nenory device. As
such, the taxi hiring status display systtem nanely the display and | ogic
controllerﬁgong nent, includes an interface for conmunicating with a

conput er sUdBITag 152 Pawskarkef adisglut pocgsp@ rebationdp thepaXidriringdtatad displaynt o t he

modi i g Che e SRR e AR A RBuRR RIS aPhisiili L on

execut abl e displaylsgstempput er for upl oadi ng or nodifying data in the flash
menory device is therefore also provided. Via the interface, the trip
records containing data stored in the built-in nmenory can al so be

downl oaded Figuré bes £BRBY RAEratPdepfitiisihd Bl b YRl Ayl paded
data, trip records relati gllé toep?éﬁelgoper atl:llgﬁb%tpgfqr%gh&rgl%%%‘gsn‘ﬁﬁga}fsrygg% for
statistical purposes or for investigation into any conplaints nmade by

passenger s i ANt ai ni. at es, an ines relating to the nessages
and vari ous l%ugésl%r?er‘?tglre %ﬁ%l(ég's&%lgh“gﬁdgf“a@q I?@Eﬁﬁﬁv UGNy BFSRAsEV et 2ad B ai nt

si tuat i onsanEyadmpmnDi&ltﬁuﬁi@fdoﬁﬂﬁPm%ﬁﬁmd;nC' ude: the frequency with which
the taxi driver changes shift; information relating to "TAXI" and
"CHARTERED' nessages; duration of each trip; the taxi driver's off duty.
duration i FigukdsetaltoMe a t r\#ﬂg al ) vange

booki ngs ang@gurre’nt b%ﬁ?nﬁ?f’ org@elilgan%ﬁb?ﬁi%%?%%r?astl ereﬁgtﬁ(r%gr%?%olf he
dat es and dispisypaeel'onsphich thegeeftpp displaji mpiuly éomountedsehdl for 11 June 2002
10 providing an insight into a passenger's conplaint regarding fare refusal
in which a "TAXI" nessage is shown on the rooftop display nodule, which is
seen by t h¥iguaess dhgtrates tiecommashidation pfotscolsianake axi kg smdsfﬂl’;%jl!‘,dfykb stem,
information, the taxi driver involved cannot argue that a " F&? H RE"
nessage was displayed if the "TAXI" nessage was i ndeed displayed accordi ng
to the trip records. Exanples of nessages displayable on the rooftop

di spl ay nobetafledDdscdptiomn gr een the word "TAXI", which indicates a taxi is
available for hire, and in green unrel ated nessages such as greetings or
advertisenents, which indicate that the taxi is available for hire. The
greetings The Ackdefof A SR Fét did; igSink b agﬁs,f ) able
for hire aa}d such nmessages al tpgdry?agts.le ﬁ%ﬁﬁor?ﬁgy(:&gﬁ%ﬁxp%é_ h%}?a\'é%lj

di spl ayabl E® ther gimilardrapsportation meansein whiclorudhadisplayedfinforrnatizeh ioy t he

when book: ACLAN, Mtanic e AVIDRahd UG, B VaBelPRGagAS de,c” o
booki ng i shisingstatusf thetaki, ixpddressed yckmabnekimaaosf the inwiton descHBed he wor d

"BUSY") whi.ch. i RdiC s, that t taxi 1s.not. availagble for hire because the
taxi is cuirusf:rg1 i ﬁ%l f‘%{r%ﬁ’%&é‘“ﬁmp%%’f’iﬁi@?@nﬁﬁﬁf% Sy genesalipasenigeis

i ncl ude i nhizimpatatishdisplexdysterdCHANGE SHI FT fol | owed by the | ocation at which
the taxi- driver is changing shift. The nessage indicates that the taxi
driver is changing shift at such a |l ocation and can pick up passengers who
W sh to bel@datobvedsskl ' : ' A list of such

| ocati ons can be prqgrglmh?ﬂﬂt cgp%%&;#ﬁnsgﬁaielgns%%?edelﬁpalgﬁ%%e%gertsﬁ% itdriver '
to sel ect  Ssertaip thedpringstetus of taxis frém erdidtance e daydighphraeapd@ cortisgsages i ncl ude
inred the " F H RE. .which indicates that the taxi driver
chooses no%d@gtﬁogllg’c ellt}}pg gﬁ'@éﬁgﬁﬁeﬂﬁ}@?}f 5315{1?8’ Pfﬁg’énfﬁ‘gly' Etematiopyspethas .
i ndi cat es ibsgdstiadicative dfshehiginp 61t JBYhadas: ' thabl e for
hire, and fhe pessage "SOS", _V\{hlgch i ndi cat Qggﬁﬁg‘{&?ﬁgﬁﬁg@ﬁpgﬁé\%?*g in

di stress a8l ﬁF‘FF BpysagseEtvigiblent il tisres slyting dajnered nighteandseviendniingr i n

ener gency g i i r the "SOS' nessage by pressing a
button pi a@gg | nt ?E@hﬁgfggﬁe%ﬁuglrlﬁeﬁﬁ CE:th‘ gggﬁmﬁ? %521‘%??9%‘1&% he taxi driver's
seat . 11 June 2002 11 As shown in the display process flowhart in Figure
1, a passenger hails a taxi along the road in a step 102. Upon boarding the
taxi, the taxi driver turns on the taxineter that in tumsends a signal to
the rooftop display nodule to display the "BUSY" nmessage in a step |04. The
nobi | e conmmuni cati on/ di splay device in the taxinmeter does not accept any
passenger bookings fromthe renote call control center during this period.
The taxi driver selects a "STOP" node on the taxinmeter when the passenger's
destination is reached in a step 106. Wen the passenger alights fromthe
taxi, the taxi-‘driver turns .off the taxineter and the nessage on the
rooftop display nodule is changed to "TAXI" again in a step 108. As shown
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comuni cati on device/di splay device and the rooftop display nodul e displays
the word "TAXI". Figure 4 depicts a display process in mhich1§Ja§§§ﬁﬁger
makes a booking in advance. Upon successful assignnment and acceptance of
the job in a step 402, the advance booking information is stored in an
intelligent processing unit in the taxineter. At a predetermned tine prior
to the actual tinme of hire, the intelligent processing unit in the

taxi meter sends a remnder to the taxi dfiver in a step 404. The taxi

driver then in a step 406 retrieves the advance booking information from

t he nmobi | e conmuni cation/ di spl ay device. The nobil e comuni cation/di spl ay
devi ce in AufestuidvfahStagihiAfS s Laaal i | 11
June 2002 13 nodul e for di S%Itgﬁ?ggsptﬁgéyﬁeagsl%aggd*g%({éaﬂ{};%gﬁg’gﬁs?&%d by the
taxi's regPfsishef isnisographiess numbensndyaibols| or gignads thatstra preingter tRudlyreisidle | S

in the "No AN TRi.S+.1esSage d ont.roll ed b he nobil e
communi cat %notﬁf g?}tsﬂp%?l %/nd&%‘i}lf ght. g‘h@th&%%&% ?féﬁ?}éﬁ g s’ﬁgﬁid}p/ﬁ?ﬁaé'tsgﬁfe’ﬂy t he taxi
driver. Metmludes the disptayrof differn elslorgat diffebRrtaeesamINOfooltop dispRlyauads 8p t he
taxi neter jn a.sh@o 4(1)@. .The%tgaaj driyer is also _not_infornmed of any

booki ngs othﬁé?'xlf’ rebydoadingtoghe displgy ofimessagestin multisplosy A furthes feapura 00, \When
t he passengenadibaidss : | s DinQKs i i 1 t he taxi
driver actjyvates tl%e t%tgf?fgnlgté%iﬁﬁeﬂg}ng{uﬁgsnﬂig gLsng\a??t‘@aénagF?\g%Elg e(eﬁ? é%’f top

di spl ay nobiting stagis of thetaziyi inguding fésHSeasoregsetiyasion skorbadertisimentdben t he

assenger i . he, stination, the taxijreter is tyrned off and the
ges s agg " T%%&md%psg{frl lté&olﬁ'ge?wﬁepﬂX pych gr ?ﬁ%ﬁf or adysriiseraents, withdhe ory Jaxi'n 5
si tuati on when thetdut imatishle or e 3\ SN fusthenYehtire s thé@xPhifiky y@u%%wyon, ina
i

step 420, the taxj .driver .presses a "No Show' button ou the no

communi cat ?%'ﬁmngfﬁfl?ﬁ/“ E‘\L}{H‘E memory that dllpwsmodifeations of displgyablemessagesdo bal |
control cesuréd Gt abdveding te'adel i d lnBovi QLT i L jce
sends a signal,_to the ¥r gof taéo%péglluggl:ﬂg?%gg oe‘Hto C éﬁgfelaﬁﬁéag%%ﬁ%%&age
back to "THRebilitigs. 5 step 424. For an advance booking, the taxi driver
receives a remnder fromthe renote call control center before the advance
booking pick up tinme, for exanple half an hour prior to the pick up tine.
The taxi dhipegiontdfdhe tarihiising stats disphiyaydtera i¢ instalbd SOMbiTRI 6 EHeiro&fop O
.reach they, r pi.ck-up | ocati on and senp n ackngw edgenent to the
renote cal q‘@%ﬁﬁ}‘g ¥of aé%’ﬂtf%{)m\?gﬁ“& PRISSRSETS It‘év’égﬁiﬁﬁ&*?@&{‘? the hirang atetheipEtheay
devi ce. Ortaxi. (Mhiesaxt hir0ig) stitls Gidpthy bydtdnelss SR Gidlnterfitlnt Qlspfa§ BE Bfhcr { N
advance booki.ng.information is stored in the nobile connunlga i on/di spl ay
devi ce, mh‘fn(fﬂatgflé‘lfs%%%““gﬁéaimﬁemjnﬁmunt. The booki ng anbunt can vary
according to the booking amount the renote call control center sends over.

At the sang tinme, the nessage "ON-CALL" is displayed on the rooftop display
modul e.  Ontle thxiditing statys display sysiern inclurdes componsntrsuch hea foofiopdisplayr € hel d i n

t he nobi | js ' ' yice d.s.aut gmati.cal | eqt to the
di spl ay oﬁngﬁe.’ téﬁ'?#é?%éb%%!‘%g‘ﬁ%“?o#ﬂ‘gﬁ%%%ﬂw &% preppged apdt  show
up, a No- Shownted eruaprinted cirbit beaxd (RTB) and buisgnase afid EiccoRtblIg witha bing-igobi | e
communi cat i on/ di spl a (ge i ce_sen S| g,n%ack to the renmote call control
center. THI %m%xgta? 8&“%‘8’[ ?Egﬁr ﬁ%ﬁégpsmt BB sxtay és apable whdispleyisgor ed i n
the nobi | engi€ipl¥loriaGatik ' iRl [ Y [
nodul e di s hay_s t he V\ol?(r:lb f%]'?&%(i%&ﬂ%%%}/a SEiI@%%%%ngtggéogl%ggﬂ’gﬁﬁ% “axi
hiring st NEH army B rentiemel wplenytiffencht caglittons

ALt Vitihing e colosingrhf il B aftay b disrentiéme wpl

controller irs ne i t.hi.n the rooftop display mogdul e. The
di spl ay a#&aﬁ%@}gb@o tpgla?@%%c f&% ﬂ%élo&rﬁ’é%% Qo™ @c@ggilhﬁ%fr@%‘ego 1® t o

whi ch_ t he digphiyl anddogio comtial ek POB/ pstefeplbBy pigeytacies Gifie LED dtrdyF (B GHRBERLRT-

The nobilzw@pnqgg%fation/ i splay device 506 is |inked to the renote cal
control ceRPdFeIsHS X mquitedpp theroeftep disiayipaneltofdhestakbr recei vi ng any

di spl ay nessages or booking information fromthe renote call control center
508. A distress button 510 is connected directly to the display and | ogic
controller 502 for providing a distress signal for displaying the nessage
"SOS" on the rooftop display nodule. At the sane time, the distress signal
is also fed to the nobile comunication/di splay device 506 for onward
transm ssion to the renote call control center 508 for notifying the renote
call control center 508 of the energency situation. A conputer 512 such as
a personal conputer (PC) or Laptop is also connected directly to the

di splay and logic controller 502 for uploading into the built-in menory the
non-standard bitrnap | ogos and texts, or changing or nodifying the standard
bitmap | ogos and texts. Preferably, the connections between the display and
| ogic controller 502 and.the taxineter 504, the distress button 10, and the
conmputer 512 are bunched together and laid fromthe rooftop display nodul e
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11 June 2002 15 broken, the distress button 510 is still able to function
and feed the distress signal to the renote call control cent;f,-{‘@,ﬂ3 2

i ndependently cause the "SOS" nessage to be di splayed. Al so pre era%q y, the
di splay and logic controller is connected to the LED array via a fl at

flexi ble cable 514. Figures 6a to 6e are left, front, right, plan and back
el evations, respectively, of the LED array conponent 602 in the rooftop

di splay nodul e. The LED array 602 is preferably a 40 X 7 LED array arranged
and nounteq an the LED array PCB 604 which is rectangular and placed in a
subst ant i agwnﬁﬁﬁ‘rg?&lﬁm%%‘% Pghor pracesgnrdedatad inmdemotgicell conttalobhter seRCB 606 i s

connect ed HfRsdab&y i PURE o at . fl exi bl e.cahl e GO8 for
controlling t hg st\)hvfﬁ 'Ita éﬂ?lﬁ@l‘)é%ﬁr@@éﬁ’dr% podf?s(?)tk’{?JeIn c&ﬂf%ﬁ‘ﬁ?wa‘ USRS pl ay
and | ogi ¢ &awhalsitéxds, ne@BeB G graphidshie thefaxbliriay sREB dwayasgaeﬂp%bﬁd on the
opposi ng fﬂl%gﬁ% é)f a,flat rect anrg.ul r g,uppo,rti ng bracket 610 using spacers
612. The diSpray C&H&°F?)‘Bi"@_‘if’8ﬁ? Wpplgpdipeguipmenteraiobal positiening systepent r ol

| ogi c for (GRS) Tt nvssdgBodishlayabte ¢ ' | thondo the display
processes %Iec;qi)ct ed in igurlsegi .1fet_(gitz‘?kﬁﬁﬁﬁw&@‘{lﬂ@r*%(?l)eescoél&faﬁe&j
connect i on@ndigputieddnamuallyrby ataxi diieer viawplariznsteramdet deetaili cifcupstnbsst 4oN

descri bed i lagyure 5 FEiqures 7a tq.7e are |left, front,

right, pl air{:bg%&g%@&ﬁgﬁg)\%ﬁp? s, Vlrcgélbséaél e ,ta’ﬂfengbl%@’?% dgyerdp seegnel

702 on whi isfortriation,soéh appasicapirdyokings)fon theFableRlll cdifol comb AR rliisP! ay

panel 702 Q&?g&er{%' t&?-_r oof, struct %r,e thai?yl ncl udes a w ndow 704 through

whi ch a vi ZHISFet REOF B0 iew wheldgbeing displayedien thetpeftopodisplapmedale) entopanel

702_cover smihally @iyt iiheagt® Abovenio B dOGdRolbRl S Thidkin iSR! 0. Whi | €
| e roug

al l'owing the LED array PCB to spl ay nessages Vi ewa e w ndow
704 accor dPHS §atus displaysystemstha taxs davertsielse made swarelof the workingaohditionsli spl ay

panel is gy I 1 l.s. are.inpl enent ed, f.or _epnabling the
taxi meter to c?énﬁﬁgﬁ %?g%%%@é@%ﬂ%%ﬁ%@ﬁ%& ?ZQD‘%‘BF%Eﬁa PRI deviSont r ol | er
and the nobil e comruni cation/di splay device for providing the features of
the taxi hiLi S us, di,spl system _As shown in Figure 8, conmunication
pr ot ocol S%&%@%@@ﬁ%ﬂ@%@%@#w%@ trtsdisnlevable qsitgmﬂ%gié@lay 11 June
2002 16 andodulxin® sted inhé beltdh sithiYy. 286 SeinG1&AH | y on

' ¢ 1 oﬁéﬁ{aﬁ& 91'&11%5 f‘%e’?di spl ay

the roofto i spl ay, yle when the taxi driver scr roug

options a\f‘%fjﬁaﬁggco B&e'@?f%ﬁr,'m& "{GEAHRTERED "sfebtivt | on.  The
conmuni catse¥dnpratiags fixds, 8f fn &R ' Ltidaiokd TESRondi ngl'y send a
signal, and cat%g anigﬂ time i nfornaitlﬁgél‘hgro‘gﬁ%ggg%lesm%oﬁ% the eglsgatlo%

communi catiugherPEhe taxi ikalsassored in the builinngermdrg. renot e cal | control center
of the hiring status of the taxi every tine a nessage is selected for

di spl ayed. The communi cation protocols also enable the taximeter to receive
i nf or mat i dnadditon tobe fiambbitmapldgos et tepls e Betortd frPME BullR HHRby Sthe

communi catj apidispl ay .devi ce, fqr exanple bitmap | ogos and texts 806 for

di spl aly o?’hﬁgﬁ@gﬂmy%s%‘lgﬁ%gﬁtaﬁm ls)l*(i’gg‘ir})%ﬁdcﬁqnﬁégh ﬁiﬁglﬁ;mde liwéglsﬁsﬂpes such

i nf or mat i eactemesspgesisdsspldyed oh MHeQUSoPdispIR) MBASIE] b%gééﬁ‘éh ﬁ?]ﬁqﬁ& Patdre di splay
e

and | ogi c gontrol [er. ‘The comruni cation prot ocol S between taxi neter and
the displ a§&£‘r{£}fqeogiyf’@d&m rand“End Time dad theanspottive(displaymodoindbrmation
transmttig PRST b ¢ I gos and texts fromthe taxinmeter to
t he di spl af/hgcggfjurlé&(;%ﬂi[c con?ﬂriglgigg*rﬂ. ﬁ‘ﬁg’*{’:‘g’mm cation protocols between the
taxi neter and the nobile comuni cation/display device include a transmt
(T5c) pro 8?4 i]hg{, trt%éaﬁi ting the signal, date and tinme information from
the taxi meter 1o the 7 BRI Y RRANRAS B e 18 picksd wefaredrip.and the Stedei ve

(Rx) prot @eed, Stadf Tinkaridaké rpRtive & [oYE irl TR bile
comuni cat.i on/_di_spll ay ndevi ce?e%slﬁ%:ﬁls?lﬁfgiroﬁgm on |dr§gltaté(;%§)%g@¢d;s§°ﬁgﬁf%r mat i on
or non- st cikrimmermary.| Stibe endof the tripy thaBitPatenhd Bnd s atfaghid@apfiyednt i on
can al so : ko fransportation.means including public, private or’
chart er edgﬁgé‘?a lﬁﬂgus lsg%ﬁﬁ@oﬁp‘g{}?@@)e&}éggmr stops thetaximicter. Fananyi 5l ay t he

bus service nunber in bright yellow The bus status display system can al so
be used to display travel information relating to the bus route. For
exanpl e, the bus service nunber of a bus traveling froma bus interchange A
to a bus interchange.B is displayed in red while the bus service nunber of
a bus traveling back frombus interchange B to bus interchange Ais

di spl ayed in green: 11 June 2002 17 Bus conpanies that are currently
using GPS technology to | ocate the positions of the bus conpanies' fleets,
together with speed tracking systens, are able to nonitor the speed of the
buses in the fleets, and hence can conpute the estinated travel tines

bet ween stops. The bus status display systemcan therefore be used for

di splaying in orange the estimated travel times, for exanple, for the buses
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chartered services, buses heading for depot, or bus drivers under training,
etc. Further enbodinents of the invention can be used in any  pt t}%’ 0
transportati on neans plying on the road, such as trains, as Welhlj o%%gr
transportation neans |i ke boats and ferries. In the foregoing manner, a

di splay system for displaying information indicating the hiring status of a
taxi, or other transportation neans, such displayed information being
visible froma distance both in daylightoand in the dark and vari abl e
according to the hiring status of the taxi is described according to

embodi ment 4tdis cpperad-and tareshin the biibtig meomiry asa recodde tlef triprbadiatemtsony e

di scl osed, 4| ] . arent 4.0 one.skilled..in the art in view qof this

di scl osur eth'F htaawalrxllhﬁe?éﬁ@%ﬁté%e@wm&}?n%ﬂﬁ displey %’ﬁ?“biiﬂwﬁ%ﬂrrﬂ%almshout
departi ng dsepdetedntnstind faittr $\jes bf d4M reldiigitd) 88 foP Bapture hhd gfd?&ﬁe%@ﬁ% 18
Clains 1. A,systemfor displaying information in reléjtlon to the status of
t ranspor t at'PoH FEEREY: conprising: a nufti-col ored di splay nountable on a
transportation neans for displaying nufti-colored visual information; a

di splay controller for controlling the nmufti-colored display; a |ogic

cont r ol | erDatasensifion thememotogall camrul cedter andredeistet bR theombbite di spl ay of

muf ti-col ored vi.syal J.nformation dependent on, the information regarding the
status of '{Oﬁémtu}"éaﬁ'_é’f}/éﬁstpgﬁ‘ga 9 ﬁ%’fan%PqEWfﬁﬁ?ﬂtE‘&tf{eér?r Rerpigndasd bideapuni cat i ng
| nf or mal | dogasgaeds R didpayithéifoofibp UGl ARSI 4 B AARS pRLECN the

|
| ogic controller and a renote information source; wherern e renote
informati JA®MeMrce is a central center for nonitoring and controlling the
novenent of transportation neans. 2. The systemas in claim1l1, further
conprising an input device disposed within the transportation neans for
recei vi ng ql'lmm{ilt-in wambiyeis préferablyiarflask hiriopydévicet thet cah Bé progBimhb®via the

transport %1%&?&5&% display system so that there is minimal physical handling of the memory
- device. As such, the taxi hiring status display system, namely the display and logic

controller component, includes an interface for communicating with a computer such as a
personal computer (PC) or Laptop for uploading into the built-in memory the non-standard
bitmap logos and texts, or changing or modifying the standard bitmap logos and texts. An
end user application executable on the computer for uploading or modifying data in the

flash memory device is therefore also provided.

Via the interface, the trip records containing data stored in the bﬁilt-in memory can also be
downloaded to the computer for audit trail purposes. From the &ownloaded data, trip
records relating to the operation of the taxi can be traced for statistical purposes or for
investigation into any complaints made by passengers. Information containing dates and
times relating to the messages and various taximeter modes can provide insights into
customer complaint situations. Examples of such information include; the frequéncy with
which the taxi driver changes shift; information relating to “TAXI” and “CHARTERED”
messages; duration of each trip; the taxi driver’s off-duty duration information; and the |
number of successful “ON CALL” advance bookings and current bookings. For example,

information relating to the dates and time the “TAXI” message is displayed is useful for



3. The systemas in any one of the preceding clains, wherein the _
nmufti-colored display is an array of nufti-colored LEDs, eag:lp1 gﬁ%\,\%ﬁbng
capabl e of displaying mufti-colors. 4. The systemas in claimg3, wherein
the display controller controls the array of nufti-colored LEDs in relation
to the on-off switching and coloring of each LED therein. 5. The system as
in any one of the preceding claims, wherein the comunication means
utilizes GPS technol ogy. 11 June 2002 19 6. The systemas in any one of
the preceding clains, further conprising an internal display disposed
wi t hi n t he pravadispen ingighbintovepassenizer’s clinsplhiayiegaydinpefatent fusalrin mgui\cl{raﬁgar di tng

: e system

h t at us «@f, vthe t tatign nean ..tq a driyver, thereof
as i any. oha X ReiaBORAREHT hy B b iep cibila wPfulp ebihia sook by Bieatoanad ay | s
capabl e of céiceRiedbunia refbdd « LY. OWRE sﬁmﬁﬁ%w&eﬁmgﬁ%&},@@im&a{v@a ERnoPN

regarding the status of the transportation neans. 8. e systemas 1n claim
g g ] 9 . H 17 tH] 3 H

7, wher ei natgye thitp (NOIFQR SURE! sisssage was displapeceif dfe “HiAXT anéssagernst |h col ored
nmessages d ' ' : ing the hiring status of the

tr ansporta?r%ﬁ&jgrfvggﬁg%zll %QS@L%%)&}%{&&%?%@#n claim8, wherein the

mufti-col ored display is capabl e.of displaying nmufti-col ored nessages

d dent ' tionr rding the ep route status of the
tr anspor t aFERPISERHECsRers YIS Bu eroohop dipies modsle Inpudpiicasesn e ol ai s,

further compid STABI"QwdlichliABSReditakids af ATabRITEYhitd, B fi geal ifSfadBglel 0 the
logic controller. 11. The systemas in claim 10, wherg@in the distress
signal is PYRdiasgreelingr adnertipmmanis eridhrindicate tapt thedaxiris venilable fotlsire, The
transport atedfindlRi Advertisements are displayed only when the taxi is available for hire and such
messages alternate with the word “TAXT”. Other displayable messages include in red the
texts "ON CALL -" followed by the taxi’s registration or license number, whereby such a
message is displayed when bookings have been made by passengers regardless of whether
the booking is a current booking or an advance booking, and in red the word "BUSY",
which indicates that the taxi is not available for hire because the taxi is currently ferrying a
passenger. Further displayable messages include in amber the texts "CHANGE SHIFT -"
followed by the location at which the taxi driver is changing shift. The message indicates
that the taxi driver is changing shift at such a location and can pick up passengers who
wish to be taken to destinations en route to the location. A list of such locations can be .
programmed in the taximeter for enabling the taxi driver to select the appropriate option.
Even further displayable messages include in red the message "NOT FOR HIRE", which
indicates that the taxi driver chooses not to pick up any passenger, the message
"CHARTERED", which indicates that the taxi is chartered by passengers and is not
available for hire, and the message "SOS", which indicates that the taxi driver is in distress
and is in dire need of help or assistance. The taxi driver in emergency situations can
actuate or trigger the “SOS” message by pressing a button placed in the taxi near or in

close proximity with the taxi drivet’s seat.



12. The systemas in any one of the preceding clains, wherein the
transportation neans is a taxi or bus. 13. A nethod for dlspi%g@% .
information in relation to the status of transportation neans, QqZSI ng
the steps of: displaying mufti-colored visual information using a

muf ti-col ored display nountable on a transportation nmeans; controlling the

rnul ti-colored display using a display controller; 11 June 2002 20
providing logic control, using a logic cantroller, in relation to the
di splay of mufti-colored visual 'information dependent on the information

regar di ng HREbeYRinthe displayprecesnBpuehastin Gigune bagasogeninile ataxhglong fter mat i on

di , frih fi tween the |ogjc .
control | or A8 S0P UbIF pbLAMBRRE Bl iRfi5AEs IR 0B it neset b neans:
wher ei n t hturs seayds afsighahiuhé fRafiop disphly dtald t@'@lis?er gﬁgﬁ‘?%g‘“ﬁlg% e}hsa Qbp the

transportat | means_between the | ogic controller

i nf or Ir[:nt i oﬁ*lb‘go mghile ?W%@léﬁlwdlﬂgmﬂﬁﬂ@an thegadimetsr daesinon acaopt dny rerr})]t e .
i nformati o al | r r.fo jtori.n nd, controlling
the. movermhe ol P ki Tt o 1688 Rl B AU 3508 PR oS
further cosnledtssa FTQPEmedeon tfe txdmetey when thepatsehg@nn debnatioh ¥ereadhdd irgh at-i on

tat) [ n i.nput devi ce di sposed
wthin ¢ hotpy A0 BHn oG edee ieEl B h i 0 B el geioidors ot eimdioor 14,
wher ei n t hendsthe pnesdagd iofi thivoftEp Hishlaly nfdduRy i€ ShatlzSHR) vm@h%gm PR stk«lf hog a

nmufti-col ored display nountable on the transportation neans conprises the
step of. displaying nufti-colored visual information using an array of

mufti-col o &vﬁpﬁ% : is ' rein the step of
control i nAetgltl1e nmu t#ﬁlc ];Eg%%&%ﬁ@p %‘éndgr%?%%]gjpgf%e\égegfﬁ%ﬁ% P‘gﬂ}’ﬁlé‘}gmp
conpri ses 20k Wpapbakding tiertaki] thedari deivertnmy onfthmuaii&netemha%ﬁ[)@?ﬁh bdols an

relation t ﬁgﬁzﬁ %o &%-rgégtopsﬂsﬁlg}h }n%gul%qg d{:sgiag rtlllen%}ﬂ{RfEﬁEDl‘ message ma Istgj) 204.

The mobile communication/display device in the taximeter does not accept any passenger

~ bookings from the remote call control center during this period in a step 206. The taxi
driver selects a "STOP" mode on the taximeter when thc passenger’s final destination is
reached in a step 208. When the passenger alights from the taxi, the taxi driver turns off
the taximeter and the message on the rooftop display module is changed to "TAXI" again
in a step 210.

Figure 3 depicts a display process in which the taxi driver is assigned a current booking
and accepts the same in a step 302. The mobile cofnmunications/display device sends a
signal to the robftop display module for displaying the message "ON CALL -" followed by
the taxi registration or license number in a step 304. The taximeter in this instance isin a "
NOT FOR HIRE" mode. This message is controlled by the mobile communication/display
device and cannot be manually manipulated by the taxi driver. Meanwhile, a current
booking surcharge amount is displayed on the taximeter in a step 306. The taxi driver is
not informed of any bookings other than advance bookings during this period in a step 308.
When the passenger boards the taxi at a pick-up location in a step 310, the taxi driver

activates the taximeter that then sends a signal to the rooftop display module for displaying
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~ displayed on the rooftop display module. Once the taxi driver starts the taximeter, the
booking fare held in the mobile communication/display device is automatically sent to the

display on the taximeter.

If the passenger does not show up, a No'-Show situation, the taxi driver by pressing a
button on the mobile communication/display device sends a signal back to the remote call
control center. This action automatically clears the booking fee that is stored in the mobile
communication device/display device and the rooftop display module displays the word
"TAXT".

Figure 4 depicts a display process in which a passenger makes a booking in advance.

Upon successful assignment and acceptance of the job in a step 402, the advance booking
information is stored in an intelligent processing unit in the taximeter. Ata predetermined
time prior to the actual time of hire, the intelligent processing unit in the taximeter sends a
reminder to the taxi driver in a step 404, The taxi driver then in a step 406 retrieves the
advance booking information from the mobile communication/display device. The mobile

communication/display device in turn in a step 408 sends a signal to the rooftop display
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In a situation where the passenger does not show up at the pick-up location in a step 420,
the taxi driver presses a "No Show" button on the mobile communication/display device in
a step 422 for informing the remote call control center of the situation. The mobile
communication/display device sends a signal to the rooftop display module to change the
display message back to "TAXI" in a step 424.

For an advance booking, the taxi driver receives a reminder from the remote call control
center before the advance booking pick up time, for example half an hour prior to the pick
up time. The taxi driver then needs to estimate the traveling time required to reach the
passenger pick-up location and sends an acknowledgement to the remote call control
center via the mobile communication dévice/display device. Once this signal is sent to the
remote call control center, the advance booking information is stored in the mobile
communication/display device, which also holds the booking amount. The booking
amount can vary according to the booking amount the remote call control center sends
over, At the same time, the messagé "ON-CALL" is displayed on the rooftop display
module. Once the taxi driver starts the taximeter, the booking fare held in the mobile

communication/display device is automatically sent to the display on the. taximeter.
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If the passenger does not show up, a No-Show situation, the taxi driver by pressing a
button on the mobile communication/display device sends a signal back to the remote call
control center. This action automatically clears the booking fee that is stored in the mobile
. communication device/display device and the rooftop display module displays the word

"TAXI".

Figure 5 is a block diagram of the taxi hiring status display system, which includes the
display and logic controller as an integral component within the rooftop display module.
The display and logic controller 502 is connected to the taximeter 504, to which the mobile
communication/display device 506 is in turn connected. The mobile
_ commaunication/display device 506 is linked to the remote call control center 508 via radio

or GPS communications for receiving any display messages or booking information from

- the remote call control center 508. A distress button 510 is connected directly to the
display and logic controller 502 for providing a distress signal for displaying the message
“S0OS” on the rooftop display module. At the same time, the distress signal is also fed to
the mobile communication/display device 506 for onward transmission to the remote call
control center 508 for notifying the remote call control center 508 of the emergency -
situation. A computer 512 suchasa pefsonal computer (PC) or Laptop is also cénnected
directly to the display and logic controller 502 for uploading into the built-in memory the
non-standard bitmap logos and texts, or changing or modifying the standard bitmap logos
and texts.

Preferably, the connections between the display and logic controller 502 and the taximeter
504, the distress button 10, and the computer 512 are bunched together and laid from the
rooftop display module to the console of the taxi as a single cable, and then split into three
further wires and laid to the respective modules. The wire connections between the mobile
communication/display device 506 and the taximeter 504 and the distress button 510 are
laid separately, so that in the event the taximeter 504 does not function or the wire

connection between the taximeter 504 and the mobile communication/display device 506 is
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Also preferably, the display and logic controller is connected to the LED array via a flat

flexible cable 514,

Figures 6a to Ge are left, front, right, plan and back elevations, respectively, of the LED
array component 602 in the rooftop display module. The LED array 602 is preferably a 40
X7 LED array arranged and tﬁounted on the LED array PCB 604 which is rectangular and
placed in a substantially upright position. The display and logic controller PCB 606 is

. connected to the LED array PCB 604 via the flat flexible cable 608 for controlling the -
switching and coloring of the LED array 602. The display and logic controller PCB 606
and the LED array PCB 604 are mounted on the opposing faces of a flat rectangular

- supporting bracket 610 using spacers 612. The display and logic controller PCB 606 also

provides the control logic for the taxi hiring status display system in relation to the display
processes depicted in Figures 1 to 4, and providgs interfaces and connections for the

taximeter, the computer, and the distress button described with reference to Figure 5.

Figures 7a to 7e are left, front, right, plan and back elevations, respectively, of a rooftop |
display panel 702 on which the rooftop display module is mounted. The rooftop display
panel 702 has a pitch-roof structure that includes a window 704 through which a view of
the LED array PCB is provided. The rooftop display panel 702 covers the roofiop display
module and affords protection thereto, while allowing the LED array PCB to display
messages viewable through the window 704 according to the hiring status of the taxi to

which the rooftop display panel is mounted

Communications protocols are implemented for enabling the taximeter to communicate
and interact with the display and logic controller and the mobile communication/display
device for providing the features of the taxi hiring status display system. As shown in

Figure 8, communication protocols enable the taximeter to provide selected bitmap logos
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and texts 802 to the display and logic controller for display on the rooftop display module

when the taxi driver scrolls through the display options available on the taximeter and

makes the respective selection. The communication protocols also enable the taximeter to

correspondingly send a signal, and date and time information 804 to the mobile

communication/display device for informing the remote call control center of the hiring

status of the taxi every time a message is selected for displayed.

The communication protocols also enable the taximeter to receixlfe information from the
remote call control center through the mobile communication/display deﬁce, for example
bitmap logos and texts 806 for display of “ON-CALL” messages, during which the
taximeter recognizes such information and passes this through or retransmits the same to

. the display and logic controller.

The communication protocols between the taximeter and the display and logic controller
include transmit (Tx) protocols for transmitting or retransmitting bitmap logos and texts
from the taximeter to the ciisplay and logic controller. The communication protocols
between the taximeter and the mobile cormnunication/display device include a transmit
(Tx) protocol for ﬁansmitting the signal, date and time information from the taximeter to
the mobile communication/display device, and a receive (Rx) protocol for the taximeter to
receive information from the mobile communication/display device. Such information

includes booking information or non-standard bitmap logos and texts.

Other embodiments of the invention can also be used on other transportation means
including public, private or chartered buses. A bus status display system, for example, can
display the bus service number in bright yellow. The bus status display system can also be
used to display travel information relating to the bus route. For example, the bus service
number of a bus traveling from a bus interchange A to a bus interchange B is displayed in
red while the bus service number of a bus traveling back from bus interchange B to bus

interchange A is displayed in green.
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Bus companies that are currently using GPS techhology to locate the positions of the bus
companies’ fleets, together with speed tracking systems, are able to monitor the speed of
the buses in the fleets, and hence can compute the estimated travel times between stops.
The bus status display system can therefore be used for displaying in orange the estimated"
travel times, for example, for the buses to reach end- and mid-points of the buses’ routes
from the buses’ current locations. This can help commuters who are waiting at bus stops

to estimate the traveling times to the commuters’ respective destinations.

The bus status display system can also be used for displaying information inside the buses

for informing the commuters on the estimated traveling time to reach various destinations.

- The bus status display system can also be used for displaying different bus services. For
example, messages include information relating to direct non-stop services, night services,

| chartered services, buses heading for depot, or bus drivers under training, etc.

Further embodiments of the invention can be used in any other transportation means plying

on the road, such as trains, as well other transportation means liké boats and ferries.

In the foregoing manner, a display system for displaying information indicating the hiring
status of a taxi, or other transportation means, such displayed information being visible
from a distance both in daylight and in the dark and variable according to the hiring status
of the taxi is described according to embodiments of the invention. Although only a
number of embodiments are disclosed, it will be apparent to one skilled in the art in view
of this disclosure that numerous changes and/or modifications can be made without

departing from the scope and spirit of the invention.
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1. A system for displaying information in relation to the status of transportation
means, comprising: ‘ |

a multi-colored display mountable on a transportation means for displaying
multi-colored visual information;

a display controller for controlling the multi-colored display;

a logic controller for providing logic control in relation to the display of
multi-colored visual information dependent on the information regardmg the status .
of the transportation means;

a communication means for communicating information regarding the status
of the transportation means between the logic controller and a remote information
source; whetein the remote information source is a central center for monitoring and

controlling the movement of transportation means. _

2. The system as in claim 1, further comprising an input device disposed within
the transportation means for receiving input from the driver in relation to the status

of the transportation means.

3. The system as in any one of the preceding claims, wherein the multi-colored
display is an array of multi-colored LEDs, each LED being capable of displaying

multi-colors.

4, The system as in claim 3, wherein the display controller controls the array of
multi-colored LEDs in relation to the on-off switching and coloring of each LED

therein.

5. The system as in any one of the preceding claims, wherein the
communication means utilizes GPS technology.
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7. The system as in any one of the preceding claims, wherein the multi-colored
display is capable of displaying multi-colored messages dependent on information

regarding the status of the transportation means.

8. The system as in claim 7, wherein the multi-colored display is capable of
displaying multi-colored messages dependent on information regarding the hiring
status of the transportation means,

9. The system as in claim 8, wherem the multi-colored display is capable of
displaying multi-colored messages dependent on information regarding the en route
status of the transportation means.

10.  The system as in any one of the preceding claims, further comprising a
distress button for providing a distress signal to the logic controller.

11, The system as in claim 10, wherein the distress signal is indicative of an

emergency involving the driver of the transportation means.

12.  The system as in any one of the preceding claims, wherein the transportation
means is a taxi or bus.

13. A method for dlsplaymg information in relation to the status of transportatlon
means, comptrising the steps of:

displaying multi-colored visual information using a multl colored display
mountable on a transportation means;

controlling the multi-colored display using a display controller;
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multi-colored visual information dependent on the information regarding the status
of the transportation means;

communicating information regarding the status of the transportation means
between the logic controller and a remote information source by using a
communication means; wherein the step of communicating information regarding the
status of the transportation means between the logic controller and the remote
information comprises the step of communicating information to the remote
information source which is a control center for monitoring and controlling the

movement of the transportation means.

’ 14,  The method as in claim 13, further comprising the step of receiving input
from the driver in relation to the status of the transportatlon means using an input

device disposed within the transportation.

15.  The method as in any one of claims 13 or 14, wherein the step of displaying
multi-colored visual information using a multi-colored display mountable on the
transportation means comprises the step of displaying multi-colored visual
information using an array of multi-colored LEDs.

16.  The method as in claim 15, wherein the step of controlling the multi-colored
display using the display controller comprises the step of controlling the array of
multi-colored LEDs in relation to the on-off switching and coloring of each LED

therein.

17. The method as in any one of claims 13 to 16, wherein the step of
communicating information regarding the status of the transportation means between
the logic controller and the remote information source by using the communication

means comprises the step of communicating information by using GPS technology.



' () - () - () - W& ()- 10%& ()-
10 Lt109%<& ()- LO10%& ()- ., 100/?'<&"() 109%& (')' ) 10% ]
Nor mal " " Headi ng 13]c" "Heading 23]c Head.'. ng 33] ¢ Head.'. nq1%§h§380?93 ‘A
"Headi ng 53] c" "Heading 63]c" "Heading 73]c Headi ng 83] c He ]c
"Default Paragraph Fontj G -96>C0X5air; _
{fgS>'l'J, V' 3aj k?rmgquO/(B! !'#1% G +.-67CHJ Ul’\6d?é|u<~SKwKx{ rstuvwxyz{|}~6Ti nes
New RomanAri al Cd8ri efThbiewdtiiodRedh alpbie MOASBRC®NYBlurther comprising the step of

" ' () *+, -.1QL23456789; ; , , , ,
L:fggB%E;é—u J éﬁ%ﬂsﬂ&éq@wm@l[on]m@@bg@@fﬂjﬁw &f thadagsstrtavion ywdah} to a driver

thereof using an internal display disposed within the transportation means.

19. The method as in any one of claims 13 to 18, wherein the step of displaying
multi-colored visual information using the multi-colored display mountable on the
transportation means comprises the step of displaying multi-colored messages

dependent on information regarding the status of the transportation means.

'20.  The method as in claim 19, wherein the step of displaying multi-colored
messages comprises the step of displaying multi-colored messages dependent on
information regarding the hiring status of the transportation means.

21.  The method as in claim 19, wherein the step of displaying multi-colored
messages bomprises the step of displaying multi-colored messages dependent on

information regarding the en route status of the transportation means.

22, The method as in any one of claims 13 to 21, further comprising the step of
providing a distress signal to the logic controller by using a distress button.

23.  The method as in claim 22,' wherein the step of providing the distress signal
to the logic controller by using the distress button comprises the step of providing the
distress signal indicative of an emergency involving the driver of the transportation

means,

24.  The method as in any one of claims 13 to 23, wherein the steps involving the

transportation means comprise steps involving a taxi or bus.



