; €3e<889d: 40; 0<6f <T<jr*~/ ,~. 1 COctober 2001 A TRANSPORTATI ON STATUS

DI SPLAY SYSTEM Field O Invention The invention generally relates to
desplays. In particular, the invention relates to display systens for
transportation neans. Bad Presently, passengers who w s$hoteoBarl 208xi s from
a distance 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, however, does not pose a problemfor
passengers at ni ght since the passengerls can determ ne whether the taxis

are avail able for hi | e i.ght ed displ ay
panel s nounted on t ré%%ﬁﬁéﬂrgfmﬁg@w(ﬂ%%#ﬁ ghted di spl ay
panels are usually visible to the passengers froma distance in the dark
as opposed to being less visible in daylight due to poorer contrast

conditions. Moreover, the rooftop |ighted displ | usual I'y
changed r@i}@lf&%i‘fmfeﬁﬁ gisplaying different si gnsamummmumwmmng t he
different hiring s atUs of the taxis. Therefore, taxj drivers are usually
required to carry different exchangeabl e rooftop disﬁpay panel s in the

oot top. aTEpdg g aerecat el fisee 18 4 REL P en it Taf FRHRED) i ng

i nf or mat | @Bteind dbrCtdnspigtatibs nteahid. Ng status of a taxi, or the status of other
simlar transportation nmeans, in which such displayed information is

visible froma distance both in daylight and in the dark, and variable
according to the hiring status of the taxi. 1 Cctober 2001 Summary In
accordance with an aspect of the invention, a systemfor displaying

i nfor mat i BesBEER ati on to the status of transportation means is provided.
The system conprises a nmulticolored display nountable on a transportation
means for displaying nufti-colored visual information, and a display

cont r ol | ePredently,Grasdengér whg viktetoraflitaxic fbmraadistshice Rhd in dakiightdrs herabe 150
conprises a Iog#c controller for providingﬂlggig contfrol inrelation to the
di spl ay dfll mihether ths taxishavgibsemhired Ararsapiletle 68 bars gatit the taxisappresch Phat i on

regar di Noheche BioREMS RS palssgdr 2T St dtioh AbwER ) doeslot h&dcPr¥blemter SYSt em

further conpri ses a conmuni catl on neans afOI’_ comruni cat | ng i nf (_)I’ mat 1 on
r egar di ngpassengers at mightgincetiee passangers camdstermingaihetherdhevaais arhavajlalle for

controll q{ireaﬂ}dlogki{lg QB%& ek%&'e,”&% iligﬁ'teé 8&{)@9 panels mounted on the rooftops of the

taxis. The rooftop lighted display panels are usually visible to the passengers from a

- distance in the dark, as opposed to being less visible in daylight due to poorer contrast
conditions. Moreover, the rooftop lighted display panels are usually changed manually for
displaying different signs for reflecting the different hiring status of the taxis. Therefore,
taxi drivers are usyally required to carry different exchangeable rooftop display panels in
the taxis and t5°8t6p 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.



Al so preferably, the systemfurther conprises an internal display disposed
within the transportation neans for displaying the information regarding
.the status of the transportation nmeans to a driver thereqf. Al so
preferably, the system further conprises an input devi ¢e9fiteP6TedO%lt hi n
the transportati on neans for receiving input fromthe driver in relation to
the status of the transportation neans. Al so preferably, the nufti-colored
display is an array of nufti-col ored LEDs, each LED bei ng capabl e of

di spl aying nufti-colors, and the displ&y controller controls the array of
mufti-colored LEDs in relation to the on-off switching and coloring of each
LED therein. Also preferably, the conmunication neans utilizes GPS

technol o0%ymmary - 1 October 2001 Also preferably, the renote infornation
source is a control center for nonitoring and controlling the novenent of
the transportati on neans. Al so preferably, the nmufti-colored display is
capabl e i i g S . i_nf. tion

regar di ngﬂlt ée&g%nggﬁt%o %I%éea §f§§@§%@?gﬁﬁ%§ﬁ@%ﬁg¥%ﬁ@% ofrﬁgd di spl ay
i s capablrelatibn ¢ thp kays of tramspbitation meand isresided SThbegystenharoinpoises axfnaltivat i on
regarding the hiring st s of the transportati.on neans. . The f.ti-col ored
G oo ay ool gisilag ShotnblE Su s rioh et Ot et s lgaerdsalent Con

i nf or mat i jafbrm@Ee, dhd'8 dispRy edntfdMét for ebtdlin®ihe nhifti bRRFINRSHIAL I e syRams. Al so
preferably, the systemiturther conprises a distress button for providing a
di st ress asagemprises a legici cogirellas dornrevifing logip eqrdtoh in 1glatign &9 thedlisplaypial i s

i ndicativ, f cy | i t jever. .. . IL@td on
moang. | riaRcose? Vb eyl Rf delori e thenSh rdpaftid ABSARI A" )

di spl ayi neanispdrtationtieans.i n rel ation to the status of transportation neans is
provi ded. The nethod conprises the steps of displaying nmufti-colored visual
information using a nmufti-colored display nountable on a transportation
means, anEtefefdbly, e dyftem! fiRhdFebinbprifedlatof@nii GHbanedid 6 cémBiufichip
controller. The nmethaod al so conprises the step of providing |ogic control,
usi ng a |Bfrmatiemiegydingthe stafus e the frapspprationanenns setkeen thedogie cortellsy ed

vi sual i nfarmRehbRMnfieRsdeten the information regarding the status of the

transportati on neans.

Also preferably, 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 coloring of each LED therein.

Also preferably, the communication means utilizes GPS technology.



Preferably, the nethod further conprises the step of conmunicating

i nformation regarding the status of the transportati on neans between the
.logic controller and a renote information source by usj {cation
means. Al so preferably, the nethod further conprises t%gﬂgﬁgggof glgplaying
the information regarding the status of the transportation neans to a
driver thereof using an internal display disposed within the transportation
nmeans. 1 Cctober 2001 Also preferably, the nmethod further conprises the
step of receiving input fromthe drive¥ in relation to the status of the
transportation_means using an input device disposed within the

t r anspor tAdsq praferahly theyempks igformation soyregfis yranimohgentey fapmeniteringsindd vi sual

i nformati i - b5 pount abl e on the transportation
means coﬁg&?ﬁg@ggﬁ2m§¥%%h%$q%$§%€%§#%§h%ﬁ?ﬁ?colored visual information
using an array of nufti-colored LEDs. The step of controlling the

mufti-colqred displ usi.ng.t he displa ntraller. conprises.the step of
Cont r o | 41 BTy B NS dGpIaF s phpgod i iing PRt CEAaesEG |

SWi t chi ndepdddeAnahifoRfatitn @Q&H‘ing_ﬁ@ stdtey Sithe trddsportationfnedaall Yhe fbRi-st ep of
communi cating information regarding the status of the transportation neans

bet ween ©Aleredglisrlayis enable of displingmaulticelored mpssagasdependertmripormgtionsi ng t he
comuni cat | . i i cad | ! i by

isi ng. Gre R BN AR 5 fitpBlufin thesify TR il Bispla it

i nf or mat icapabtecgfalighlaying teltisdoddred mefsapdsalep eralastoarinformetiomegardingehevaen t he

| ogic control]ler d.the repote information conprises the step of

conmuni cé?‘ft?l@ta?'ﬁf’g HTAtoR WEAMSept e i nf or mati on source which is a
control center for nonitoring and controlling the novenent of the
transportati on neans. Also preferably, the step of displaying nufti-col ored
vi sual i Al praferably, ity qygtemrfgrthmopmasqsraéhsm%b}t@y ferpravidpiges dsfrashe

t ranspor j X i : . : o) M b ed
reesages HEual ABRE cOREL b he s gt RARGYARS ITAD Chchty

t r anspor tmstolong thealmiver ofithe sansportdtiodinggahayi ng nufti - col ored nmessages
conprises the step of displaying nufti-col ored nessages dependent on
information regarding the hiring status of the transportation neans. The

Z B 82 of dh aRbAMhEOwINE sécotd hpetrbiMisiaaghidnad methed fardispts/iidiaformitiéxt ober

in relation to the status of transportation means is provided. The method comprises the
steps of displaying multi-colored visual information using a multi-colored display
mountable on a transportation means, and controlling the multi-colored display 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 transportation means.



step of displaying nufti-col ored nessages dependent on information
regardi ng, the en route status of the transportation neans. Al so preferably,
the npthod further conprises the step of providing a d%s ress._si to the
| ogic controller by using a distress button. The step bfOProvT i he
distress signal to the logic controller by using the distress button
conprises the step of providing the distress signal indicative of an
energency involving the driver of the transportation nmeans. Al so
preferably, the steps involving the tré&nsportati on neans conprise steps

i nvolving a taxi or bus. In accordance with a third aspect of the

I nvention, there is provided a systemfor displaying information in

rel ation hihe ' L STy f Li:=col ored
di spl ay npg%nétggefagﬁ%}ﬁhim% gérlls por ?g({r%%?lsleﬁglgﬁgeﬁpgrmcgﬂs la@llt%mrrgﬁ‘e{&llll fvgllolflor ed

vi sual i mélatioretoithastatas df the traysportationohéans ufing an input dévidentispobed witlinithecol or ed
display; ,a logic controller for providing logic control in relation to the
di spl ay &?nﬁﬁg?l@bolored visual information dependent on the information
regarding the status of the transportati on neans; a comruni cati on nmeans for
communi cating information regarding the status of the transportati on neans
bet ween e Prsfrably; stepobdisplaying anulti-caloprdevisust information uging p aulti-gpleredi n t he

renot e i RiREITELRLLROM G tlafspOrtast thddns CoMbfLes MY stdfPSH diidyiid: AR
controlliﬁgzgﬁ% novenent oP ?@ansporté?ionbnégns.sﬁﬁ aé%%?@g%cgﬂ%dth a
fourth asplerd dsual inforimatiem usiogan amayr of mytigolowéddieléDs. 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 comprises 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 displaying
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



a nethod for displaying information in relation to the status of
transportati on neans, conprising the steps of: 1 Cctober 2001 Sa

di spl aying nmulti-colored visual information using a nultOetobere20@l spl ay
mount abl e on a transportation neans; controlling the nufti-col ored display
using a display controller; providing log§c control, using a logic
controller, in reI ation to the display of nuftj-col ored vi sual i.nfaormation

dependent on steeof dispipying F@H"P@@Eﬁddp?’r“@agﬁ dlependensonsinformation & pg theisgn
neans; Commrpoﬁﬁts‘ta@\gséﬂflé’frgt?sﬁ)bﬁ 16rF191 ing the status of the transportation
nmeans bet ween oglc con er a renote information source by using
a conmuni cati on rreans wher ei n the st ep of conmmuni cating information
regardi ng the, stat f the t tatlon ans t he,.| oqgi

control | er arfdse ﬁéﬂ s thejmg ‘P %g%r%‘ ingra @BtFﬁ’fiﬁ’igE‘é]ti ng

| nformation R ﬂﬁé‘l%{g ec{sp&smmﬁm g%/a &@trééa%&snwh@&ep Bf BrovRithd ke drgRker for
nmoni toring and con Ing t enent of the transportation means.

Bri ef Descri migmhtoGhe DygiocommollEhby asubg(dlerrhstrss bﬁttmmepmprmmthem;mfe

descri bed herelrlfte[1 hrefe ceto{.he draw n VI Viﬂﬁh Fi urells
flow chart ofPrgViging %\@Stﬁﬁé&“g 163y, p 'i‘fher{l‘(’jrgﬁn‘i omqg g Ig‘{fgtqu %i spl ay
system for a {pas hph@inki Ng a taxi and alighting theref rom subsequentl vy,
the taxi being i stalled wth the taxi hiring status display system
according to an enbodi nent of the invention; Figure 2 is a flowhart of a

di splay proc eglb;o Ippefér%{)ﬁr, %rétetpg 1rEvh ?vmg ﬁle tre{nrsf)cprgati%tﬁ%e%%s ‘é’orﬁaneV steps

involving a taxi or bus.

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

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 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:



system for a passenger chartering a taxi installed with the taxi hiring
status display system Figure 3 is a flowhart of a display process in
relation to the taxi status display systemfor a passepnggetrboeki pgoa taxi
installed with the taxi hiring status display system 1 Cctober 2001
Figure 4 is a flowhart of a display process in relation to the taxi hiring

status display system f.or a,passenger bogking.in advance. a .taxi..installed
W th the taxi it fisPeride ant o Rra syt PR os B oSy BadiaEy am
depi cti ng t hempRgtibIe Dn@ftrdnBfortatich niahé;ng st atus di splay system Figures 6a

to 6e are left, front, right, plan and.back el evations, respectively, of an
LED array conponentontiollinigghe ouitti-oplottidsdispdgy weingih displygontslléta to 7e are

left, front, right, pl d back el.evati tivel f ft
i spi ay' panel " on wPEHERHBER sOREoh SRk B0 RrntTBEE iied B dalitS e o
i Il ustrates thgirasoieaivesuhl @forRfalbe Gﬁieﬁdéﬁt dntBe FimdtiohirBgardin@ it stabus P! ay

system Detailed Description The need for a system for displaying
i nf or mati on io¢fdhe ranspgrtatien meanshg status of a taxi or the status of other

simlar transportation neans,. kN ich i.spl i nfor i on i
ViSible rom a i yoBuRERM il hmilb ek b SRSt ROt e B made,
accordi ng to tbdbwedi the i@b@iﬂ!ﬁleﬁﬁndbfbnicﬁéinfoﬁﬁatibﬂ%b&ﬁ:&%ﬁ wihgebodi nent s of
the invention described hereinafter, An enbodi nent of the inventiogn is

referred her efomnuaieatipaiaeans; whersinghe siep of pommyniceting informgtionregarding the | n
order to over i i i ers in
CTy g Do ne CHRIIE of 6 ABKE-ERGE ol bt G I Bod RBY (RISABRISI S 1 1
under poor coinforamtion ondptisesiilse stéhef domxhuticatinpginfiraiation b thpraiotey st em
prom nently djsplays informatiqQn such _as nessages i ndi c&;tive Qf the hiring
status of t heinformationsoursrwhishas g gonjrel Genfpr fog manitogpg apg cenirglling theese

messages are Mheddf ofthe sﬁdrﬂﬁ% ?ﬂ’e'ahﬁg day and ni ght, and even during
i ncl enent weat her at a substianti afl y renote distance fromthe passengers.

Brief Description Of Drawings

The embodiments of the invention are described hereinafter with reference to the

drawings, in which:

Figure 1 is flow chart of a display process in relation to a taxi hiring status display
system for a passenger hailing a taxi and alighting therefrom subsequently, the taxi
being installed with the taxi hiring status display system according to an embodiment

of the invention;

Figure 2 is a flowchart of a display process in relation to the taxi hiring status display
system for a passenger chartering a taxi installed with the taxi hiring status display

system;

Figure 3 is a flowchart of a display process in relation to the taxi status display
system for a passenger booking a taxi installed with the taxi hiring status display

system,



1 October 2001 A feature of the taxi hiring status display systemincl udes
the display of nessages that consist of texts, graphics, nunbers, synbols,
or signals that are promnent or clearly visible in the daylight and at

ni ght. Another feature of the taxi hiring status di spl hyos{ebem 2021 udes
the display of different colors at different times on the rooftop display
panel s of the taxis, thereby leading to the display of nessages in
multi-colors. A further feature of the taxi hiring status display system

i ncl udes the display of nessages unrel &ted to the hiring status of the
taxis, ingludin estive season greetjngs .or short advertisepents by

toggl | ng HHEIE 458 hpwgﬁﬂrﬂ%@ﬁﬁpﬁwﬁms RGP P iz BB SR ARBent s i t h
t he wor d sydtamifor A\puRBenipbEbdoRtitig ih 8dvavad 4 ARl MistaREd With he thxitiding sthid§ t her
feature of the taxi hiring status display systemincludes a built-in menory
that al | sigplayodsteingat i ons of di spl ayabl e nessages to be carried out
according to user requirenents, and provides audit trail and statistical
reporting capabilities. A portion of the taxi hiring status display system
i s inst alHigde 61is ablook ddgam ddpicting td apdulessatltiy/ tapitiahg stafus dishRy isydtan;

enabl i ng passengers to visibly determine the hiring status of tﬁe taxi. The
taxi hiring status display systemal so enables the intermttent display of
ot her unrghatesh BRIIRRE, ﬁbkﬁ,"kig’lﬁ, ;ﬁﬁi’ Slddae @E%tﬁyns,-li@%ei:t?-)@l I hA DSt at us

di spl ay system includes conponent's such as a rooftop display nodul e, which
pr ef er ablayray pempenent itheraoRpp display graduleni t t i ng di odes (LEDs) arranged and
nmounted on a printed circuit board (PCB), and a display and | ogic
controller with a built-in nenory also nmounted on a PCB. Each LED in the
LED ar r ayigwesZtale aredkftofram) rglit jdamardtbapk elevations,\taspeetivelypfof a @doftop, and t he
di splay apd.logi g controller is for controlling the onoff swtching and

col ori ngadgﬂplﬁy n?c_l@B ‘?%@eé?o%qpf‘ilﬂ’tl@rfflocﬁqlﬁlﬁf‘én?}ﬁ’m arE)‘ffferent condi tions and
for providing the control logic for the display processes described
hereinafter. The display and |logic controller PCB preferably piggybacks on
the LED dtiguiy 8 Hbmtratghthelvomemunication proseceltsdn sl taxichiving status displag syséem.t op

di spl ay panels of the taxi. 1 Cctober 2001 An intelligent processing unit
or processor located in a renote call control center send nessages that are
di spl ayabl e on the rooftop display nodule of the taxi, such as signals,
synbol s, Desailed Desariptions, or graphics, to the taxi hiring status display
system Such nessages can be sent via conventional radio equi pnent or

gl obal positioning systems (GPS). The nessages di splayable on the rooftop
di spl ay nihdmked fonn sgdtan fdralisplayingiinfoeniatiodindicptitig thd hiringussdthsyoflaytasi draxi

driver via a taxingter under cert.ain circunstances., A mpbile . .

Commani o486 SupiptolRer il bsrorelion Maths fi PHER PAp sTRYER SEORHEORISG dr i ver
t o recei Wasible e Bdis@ance ode th diylifaeae noge dbﬂt?lﬁc{‘%abfera@éﬁ_rﬂiﬁg té @t e cal |
control center via radio equipnent or. GPS, to view what is _being displayed

on the rdémgiats efthelpxidyridecssed byt embadiments of the fvsntion desenihednessages
uhenever R EmBEEARAA Mo HOERNAS tdifrdsefeiflitel Pehoriiflayg flliSp! ay
system the taxi driver I's also nade aware of the working conditions of the
roof t op diiring sigtundispldesystermoni t ori ng t he nobil e conmuni cati on/ di spl ay
device. Predeterm ned or standard bitmap | ogos and texts displayable on the
rooftop display nodule are stored in the built-in nmenory. Sone exanpl es of
t he st andabtllebio smirohedtconaatetoex bl fiigtratidivfaced byPabsebkfryn tryifgNGE SHI FT",
"CHARTERED', fest]jve season greeting, texts, or, hanes of all popul ar
passenge@SFEain the hirigg statupipd taxiyfram adistyiee R daydighigmdergoor soutrast 51 so st or ed
in the bybhdiriby, RTR hiridgd S0P sysRnd ]{Sk‘%mfiﬁe’ﬁﬂ dRplayB R ARASH SR Ak ext s
that are stored I1n the built-in nenory, the burft-in " nmenory al so stores

dat a t hamessagenindicative offthehising statiisof thpytaxis d thesoeftethdisplappansksadf theessage i s

di spl ayed_on +he. raooftop di a dul e, . such .gs "Start, Date", "Start
T e~ s g e SRR TR By U S e AP R

i nf or mat iifvleradt weahetistadubdishtill fdhbte distanee fiomlthe paysérige®ry. The taxi driver
starts the taxinmeter when a passenger is picked up for a trip, arid the
Start Date, Start Tine and the respective display node information are
captured and stored in the built-in nenory. At the end of the trip, the End
Date and End Tine are again captured and stored in the built-in nenory when
the taxi driver stops the taxineter. For any trip, 1 October 2001 data is
captured and stored in the built-in nenory as a record of that trip in
relation to only the start and stop information. The taxi hiring status

di spl ay system however, also allows user determ nation of further types of
data relating to a trip for capture and storage in the built-in nmenory.



Data sent fromthe renote call control center and received by the nobile
communi cati on/ di spl ay device, for exanple representing free or non-standard
. bitmap logos or texts for display on the rooftop display nodule, is also
stored in the built-in menory. The built-in menory is pr@¢b¢b%ry2%01lash
menory device that can be programmed via the taxi hiring status display
systemso that there is mnimal physical handling of the nenory device. As
such, the taxi hiring status display system nanely the display and | ogic
control l er conmponent, includes an intefface for conmunicating with a
conput er such as a personal conputer (PC) or Laptop for uploading into the
built-in menory the non-standard bitmap |ogos and texts, or changing or
nodi fyi noA Féaturs bAihe 34 hiingSedtud RSy FEmtifdhdes tHdiSplay bBBEssagRlhatat i on
executabl e on the conmputer for uploading or nodifying data in the flash
nenory deened af $exts, graphiss.aumbses, prrekaly o signalathetare praninentos clegie visible

d
own! oadal DR i behigheAitbuled shiify Ot hi b R FERRE A AROR | 1o
data, tr |1pclu@s¢h¢iélspley afdlffgrehbccﬂdsre atdiffehi timesadn théeodf@pidisptay panselt oficed f or
statistical rposes,or, for .inyvestigation into .an | .ai nts. made_ by
pass e ng Ier gu @‘F BY 1eafling 4o f'h|§| %V%P I %&%@aga%’a T?lﬁé)élqr% tf\lﬁl%er? e ef ness ages
and var i quetakpIHAR @fus RSB s§58 Richydes ehel dm@*uﬁndsgages GielaRiaRb tifeonPl ai nt

situations. Exanples of such information include: the frequency w th which
the taxi hummg/e@tue phthg axis; including fiestiersaasion graetingstor ghort adventigments by

dur at 1 on VB AE oL e SEA G T BB o accRchBi il ol i V1Y

booki ngs vered thetaxiis aviilable foghire. Ehlstﬂdaﬁatlmt featurebfthertaiki hining efatusidinplayo t he

2001 10" FYUPRARTIEes b IGRER PR G aTpae SEER e og HPlavoie Pegsarth RECT ar o

refusal icaniddicubactordifiydo usbEreqdftments, Srkt?%vﬁ@s 4uld® tfaflQlnl eftisticaPepyrtinpdul e,
which is seen by the passenger concerned but is refused a fare Wth such

i nf or mat i°8PROIYES. t axi driver involved cannot argue that a "NOT FOR H RE"
nessage was displayed if the "TAXI" nessage was i ndeed displayed accordi ng
to the trip records. Exanples of nmessages displayable on the rooftop

di spl ay roportien ofithedatd hiringptatandisplay systeth isTﬂSldlred omimiouilted nultheabefiom taxi is
avai | abl hi r.e d.in en _unrel ated reet s or
Rcver t s lerpancl ot R ot R tefiactt By S0P i e i pE ST,

gr eet i ngsaxir Tadwai hirthg RRAdsdisplay st abypamabies me\httamlttm dis@lﬂy of ethavai | abl e
for hire an ch nmessa e%dg{ternate with the vvord "TAXI". O her

di spl ayabi€ Wﬁ‘gg’ﬁﬁé ©s; S VPSPt he texts "ON CALL -" fol | owed by the
taxi's registration or |icense nunber, whereby such a nessage is displayed
when booki ngs have been_made by passengers regardl ess of whether the

booki ng iTs‘legf”% @rnwatmmlng%%namclaéwon %5ush as arepfiop diwdpyt he word

" BUSY", t ause the
t axi |s \gﬁdrrer’ltlyhfcr(;a%lrfé?a‘bi ﬂguaé&ggeagﬁégp fﬁ%ﬁ} Q%IH ggiko?g% Q“E&gﬁr) amne@ggﬁgs

i ncl ude inmoumkdolem at]blmtecboatcsut 'lﬁbb@lNEEBSHhHB displdy@hﬂdlw@dcdnjrollhewitbabuﬂtan at

which the taxi driver is c T ssa te Ihat t he
e M oty afsh ancoved oo WO, RSGIRD i ig d2el Bred 38 Gomalt of AR oBons comger s
who wi sh nhﬂtlﬁl@ ot alv@riety of 6s161s Mth@dh@pl@ﬁaﬁd)légi@ chtrdliee id ﬁﬁ@édt@ﬂllmg‘%hé bt of
such Iocatlons can be @ro granmed in the taxineter for enabling the taxi

&

driver t&fkweyitchingiand caloging of thedl EDbarraya diffoyent times pndar deffeg@tayabt@s@ssages

i ncl ude i glﬁés e taxi
driver cﬁg%g(g r%‘gf& pI cEmhig%ﬁg‘C%%Eqs‘“‘@%é’rdwés edéﬁgﬁggg%%%[) , wWhi ch
i ndi cat eslispheytand fhegi¢ eotitrollsr ROR preferably pyzgybacke ny dred Elh drraysP @Bt whivhis iabl e f or

i St cas RATTER e B R SR8 of Bl T el o ver in

enmergency situations can actuate or trigger the "SOS' nessage by pressing a
button placed in the taxi near or in close proximty with the taxi driver's
seat . 1 Cctober 2001 11 As shown in the display process flowchart in
Figure |, 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 turn
sends a signal to the rooftop display nodule to display the "BUSY' nessage
in a step 104. The nobile comuni cation/di splay device in the taxineter
does not accept any passenger bookings fromthe renote call control center
during this period. The taxi driver selects a "STOP'" node on the taxineter
when the passenger's destination is reached in a step 106. \Wen the
passenger alights fromthe taxi, the taxi driver turns off the t axi met er
and the nmessage on the rooftop dlsplay nDduIe |s changed to TAXI" again in

o . A NS o




12 the "BUSY" nessage in a step 312. Wen the passenger alights at the
destination, the taxineter is turned off and the nessage "TAXI" appears on
the rooftop display nodule in a step 314. In a situatibroghebert2@01
passenger does not show up at the pick-up location in a step 316, the taxi
driver presses a "No Show' button on the nobile comrunication/di spl ay
device in a step 318 for informng the renote call control center of the
situation. The nobile comunication/display device sends a signal to the
rooftop di splay nodule to change the di spl ay nmessage back to "TAXI" in a
step 320., Once. a current bapking is assigned to the . taxi . driver fromthe
et o c AEDjEEPATOeEPe P prpiSsssta okt R * remete SFILETIOL ESLCTIEN | o
comunNi ¢ giekQpésthattrélispleydbicon th ir6dfiopl displdyahetiuld othd Bk isich Asoimals, The
booki ng anpbunt can vary according to the booki ng anpunt the renote cal
control €¥PPQls, teydn aymbesy or gagphigsetodheriaxi hinpg stals digplay sydemoRuen L i s

di spl aye ¢ i l.e.: t jio: O arts the

t axi met e&eg%égﬁggggé%%aﬁg%ﬁg%aﬁﬁ&? ﬁgmﬁg %ﬁfoer écizk%% %}t{d&éﬁ’%ﬁtﬁﬁ#spl ay

devi ce i $GBSX Fetmassdgey displayabieort the rahftopldisplaymaedwde ¢aanalsvdiceontroliedt he
passenger dpes t shqgw up, a No-Show sityatiagn, the taxi driver, by

pr essi nga“ofijﬁﬁl“itfgﬁ“ﬁwaﬁﬁgy R!B‘Bﬁ‘ P@V?fmﬁ?‘%#?fdwﬁa‘i CHARFIGUFRICS o fiys” a si gnal
back to hio®ils esminaniealidn/Gighy @viceandtalled i tHeladGhhliles theltaxativei dd tegeib €ar s

t he booking fee that is stored in the nobile comyunication device/display
devi ce aldommtionsweh appassengerpokings) frony thegpmots calh sontenl gertqrasia radiar; gure 4
depi cts | I i : . } l.h, advance.
Upon Suc%@g@%&gg{%%ﬁ@% @R‘éﬁggﬁlgﬁs&n e&o ﬁ{eﬁe ] bd1;%&8§ﬂ§§[hgg, dArngZ t he
advance bmolallymanipulatatitd roessages sthonewdr requined onmtee¢ssaryedhrqugb hedseding unit in
the taxinpeter, At..a.predetermned.tinme prior, to the.actual ti .0of hire,
the |t elgatiess LSRR TS e Bl pifie pRpe SERRS fRing o R o | he
taxi dri ¥eheirdoffopdighayiidduld BEmbasrirdl thy fiobilé edinmbnisationtdispliiidevitkr | eves the
advance booking information fromthe nobile conmuni cation/display device.
The nobil e comruni cation/di splay device in turn in a step 408 sends a
signal t i : : iSspl ayi ng the
nmessage P@Q%KE@% Bﬁ&?@ﬁﬁﬁé@éﬂp@&?ﬁhg %ﬁ% ('hglg ?%ag ?e;{?tl{r]igg }‘Booﬁtog‘?ﬁspiijdg:nse nunber .
In this modulgracestoretlén thabuileingnemeryi Somikexamples ¢ighe standard bipap loBpd s nmessage

is contrg| by, i fﬂr{}m.'ﬁgﬂ' %ﬂhﬁp '@{HQ ' cannot be
manual | yglﬁ%%lgtﬁl? eabg@(ggkq%}gl)t axi ’crik?l vercfcian anwhi T'e, ﬁgbgﬁpﬁgﬁf ooki ng

sur char geeassgreétinigtexts,xp mayeslofull pdpalat passerpeedestinations.t Ehe egBtratidre t axi
driver is also _not infornmed of. any hooki ngs ot her than advance booki ngs
during tAM® ‘ifé%firt]lﬁﬁ)‘aprisélrsgﬁ@ﬁdd&g?eyt\mﬂlw OBassenger boards the taxi at a
pi ck-up location in a step 414, the taxi driver activates the taxineter

that then sends a sig;al to the rooftop display nodule for displaying the
"BUSY" niisadsdifion ta the Sxedibitmpg loggsand texss thatasestgied inthedmiltingnemery, the

desti nat { omn. . i i r. : SRREL is %ég 1 sappears on
t he roof P glg laltr%g?&ég)éiﬁogg{?ﬁ% dlaﬁa %&égg%nﬁ’%%vvﬁ%e%ﬂgfsﬁzt I on N er %aedto e
passengeeadionsssagstis displayadpnahe tdoftop idisplaymddoteatDatmsich as “StagPated0, t he t axi

driver prgs ) w how" toh. op t mphi |l e. ¢ nication/ di.spl ay

Gev ce | roartdimg 55 PR end dhid R Andndesbdcff BRRED OGS IntnBESR o e
Si t uat i Ogre captRrddad s réiThebidRiih igpl ay device sends a signhal to the
rooft op di splay nmodul e to change the display nessage back to "TAXI" in a

step 424. For an advance booking, the taxi driver receives a rem nder from
the reno : :lpga&g QoK 109, RidGke YRt | me, for
exanpl e E‘g %ayr’]“ﬁégg{rahglr“}eggﬂ%‘%&{E‘Q‘E’g??ﬁ&%e?ﬁ : Tﬁg taxigari ve? t hen needs
t o esti nmiae, Staet Fimawed thegedpientiver display redde informatién arh eapparsd endjstoregiick - up

| ocation_and.sends an acknow ment .tq t re all control. center via
t he nobi f}}f%&‘gﬁfﬂfﬁf@gﬁ‘ %%Vfdgogﬁ i €6t %%383?6 aéee?nr%{%eﬁ i2L° %%abnn%?f)tulresdqs ent to
the renougd &afel i€ hietbuilt-incAah ey, whdneheawdxiadiber sopkihe taximétey, Tk aaytrips st or ed
in the nobile conmunication/display device, which also holds the booking
anount. The booki ng anpbunt can vary according to the booki ng anpbunt the
remote call control center sends over. At the sane tine, the nessage

"ON- CALL" is displayed on the rooftop display nodule. Once the taxi driver
starts the taxinmeter, the booking fare held in the nobile

comuni cation/ display device is automatically sent to the display on the

t axi neter. 1 October 2001 14 If the passenger does not show up, a No- Show
situation, the taxi driver by pressing a button on the nobile
comuni cati on/ di spl ay device sends a signal back to the renote call contro
center. This action automatically clears the booking fee that is stored in
t he nobi |l e comruni cati on devi ce/ di spl ay device and the rooftop display

o " T} 71 - - o - .y =




1 Cctober 2001 15 broken, the distress button 510 is still able to function
and feed the distress signal to the renote call control center and

.-i ndependently cause the "SOS" nessage to be di spl ayed.1 Absropsef @bl y, the
di splay and logic controller is connected to the LED array via a fl at
flexible 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 nmounted on the LED array PCB 604 which is rectangular and placed in a

substantial ly upright. posjtion. .The display and.logic cantroller PCB 606 is
connect el t capra i sRAGL mBEbulAt iRy &% B pP el PP cdifies b 08 or

cont r ol | fhegtatthad Sttptisfoimgtiond T'he edxe hirihg sefustdigpldyispstaml BywdRs alsbhflods Spl ay
and logic contraller PCB 606 and the LED array PCB 604 are nounted on the
opposi nguserdeterminationiqf fyrthes bipshef daka relatipp 1 2 tribfonsapiyre andsstorage infhe spacer s
612. Theblﬂit-sh?hﬂ%o?ﬁd | ogic controller PCB 606 al so provides the control
logic for the taxi® hiring status display systemin relation to the display
processes depicted in Figures 1 to 4, and provides interfaces and
connectiQns far. the taxinmeter, the co ter d.the djstress button

descri bed2@iSeHt fom ﬁ\péﬂegtetcﬁﬁﬁ?la{??8”&?%&67??@'53%&’[66“%%{ are left, front,

ri ght, péonimaicatidatdispilyeiéaice 00 exapdRpickoiny fre@br Rod-aaidaePbitthgp! ay panel
702 on which the rooftop display nmodul e is nmounted. The rooftop display
panel 70P89%er taxtp far displayom the yogiep display modplecis glsa stosedindbobyiltdn ¢ hr ough

whi ch a yigwHef the LED array PCB is provided. The rooftop display panel
702 covers the rooftop display nodule and affords protection thereto, while
allowing the LED array PCB to display nessages viewabl e through the w ndow

704 acc ing, to the hiri tatys, of the. taxi,to ich the rooft.op display
panel 1 ST RmE PR PEdre B i PismsrCod R Sl B Fioetr et A LR | 1 Fhe
t axi met efaxikirifi®Hatus dixplag spsden sarthat Meie ivhiidimbhshydicsiHaaglindsf thofemosont r ol | er
and the pobile comruni catiaon/ di spl ay. device for_ providing {he features of
the taxid9¥ise n syplnthrstays Ripnggtatyy dislay systens mamRlyi the disglay &ndslogicormuni cat i on
pr ot 0Ol &n&BAR! @nipBRer: HEINELsHh ihiRrileqyt Sfnmaliofing Wikl 4 (b Q4AGh as sl Oct Ober
2001 16 and texts 802 to the display and logic controller for display on
thte_ r oof pesgenal mmryertﬁﬁ?mrémmftw vrdoading intiy vbulltsnmmgyphwmgmm di s glhay
opti ons e [ r . € y V. ctjon. e
comruni c@ﬁﬂ(ﬂ nlggéso g@%’#ﬁé?@%‘ e é)blntla(’%gﬂ‘él g?gexﬁar#ed?@rﬂl?ga%?géérseagggn&? ngly send a
si gnal , arddiseiadpplieaiibntexamtabld @r thecomputBOfbr ploading omxhodiéying data in the

comuni ﬁﬁlt' on/ di sgl ag .d%\E/i ce for inf.ﬁr ing the renote call control center
of the MYFRATELHECHE FROreATC RIOY §/£1ti me a nessage is selected for

di spl ayed. The conmmuni cation protocols also enable the taxineter to receive
information fromthe renote call control center through the nobile

comuni c%iaithaingeriase.dhe Hipreeasds goptaining dye stoprdinhs hudggsmemart @rpelsodgs f or

di spl ay X Fhhe P J g,k',ﬂﬁ C i zes such
infornatc?{)v%nhgr?g passegs ?ﬁ?gﬁ?ﬁ?dgﬁ%ﬂ%wgtgggﬁgﬁh%g t eacgegr%?afg%he di spl ay
and | ogi mcardsitalasingdo theTiperatiomniithe ¢t corbatrased fwlsttibtetal\pposek or faaxi net er and
t he display .and l.ogic controller.include transmt .(Tx rotogcol s _for

tr ansm Lprsrgenion B Eamp it o Repstisbt Bt SonPpethBsdnd et or 10
the di splirys @heing aothe neesigeDdrdasariodd@xigrieuvdestangirloddeingightsdntoet ween t he

taxi meter and the npbi| e conmuni cation/ di,gf)l ay , devi cg iﬁgec%rude a transmt
(Tx) pr otstoser pemplain sidwations. nigxanplesf gpehy infogmploninefude: the FeAUSPRRYI%N from

t he t axi YRR theltxildiRefTHahgd SR MHDinSAoh P4 EHoSB RX xIeHICCHARYEREDECEI Ve
(Rx) protocol for the taxineter to receive information fromthe nobile
conmmuni catysegespdwaticnofdach trip; thedar drimérér offrdinty dutatioh infewmasionkandghé nf or mat i on

or non-standard bit “« nd., t ext,s. her odi ment f_the jnvention
can al sonlglé%eﬁggﬂlCS?fg%? héﬁq?&aﬁs?)dc}'la?%etblocglﬁgﬁsegnﬁlsc %ﬁgﬁuoglﬁﬁl&?‘pg% elg%l?lp%ri vate or
chart er eigfdnation refatidg$o tHealates afid ik @e ‘TANIE Mesfae iokPIBled is eaful dorspl 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. 1 Cct ober 2001 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 nmonitor the speed of the buses intherdbeetsgoand
hence can conpute the estinmated travel times between stops. The bus status
di splay system can therefore be used for displaying in orange the estinmated
travel tinmes, for éxanple, for the buses to reach end- and m d-poi nts of
the buses' routes fromthe buses' current |locations. This can help
comuters who are waiting at bus stopd®to estimate the traveling tines to

t he commut e(rﬁ' re&pe fj e desti nation@.. The hus fstat s . di SEJ ﬁy system can
al so be WX S@B HRASSENeE) heAmRIpin Tegrdineders refisal & WhIChient or i ng t he
conmut er STAXT? RRssasd isHBEWH of RS PAisP1APMbAuLE, SAfiEh 4 REdrOBASthE 95&&@% i ons.

The bus status display systemcan al so be used for di spl ayi ng di ftferent bus
ser vi ces.commeékéhﬁlfégls%@ﬁgégﬂh suchiaermationy thetazd drivet involviegl eapmeli r ect

non- st op L\l ' Vi ] : VO 8Ey adi ng for
depot, ora Sgﬁagrgi&l\fgrilsﬁg% er t?’%?%ﬁ%g’%gl%ﬁsﬂl}?t Ser errbg%?%gawgof t he

i nvent i onndsad displaysisdcondingriy thettliprecordanspor t ati on neans plying on the road,
such as trains, as well other transportation neans |ike boats and ferries.
In the foregoing manner, a display systemfor displaying information

i ndi cati rm_mtnP&s bf mcfdgdstddplsablE of thersbftopPdisslhyodile bR ih gtdeffhdreans, such
di spl ayed intormation_ being visible froma distance both in daylight and in
t he dar k woud "UAKI aphichdndieates afgxitis availableifer ki, andin ggeeyrunrqlated miepsapes

descri be C s ' . @f. 1. ' Wel olyl a nunber
of - erbod tarPa e MAdHREhAR, Wik mdlRe Wit B Wt s AlCIDH AT The 2, TUTORY
i n view gfeetihgssoradsatisements arddisplayademiyuwherhthe ¢pxs isavdilable fop tire aadisticbns can

b d i t hout ti f . Lrit of the | L on. 1
Cotober Frpestalleht i he @ TART? O E5aibldmbespess JMHedsit Ft 98] i on
to the statdrONTCALIaNFSsWellbyahe ARAS feogist@figh d1licefise rumBef, twheedbly@uélta di spl ay

nount abl e on a transpqrtation nmeans for displaying mufti-col ored visual
i nf or mat M5Esass iHigiaysed when beejringsrhaye pecagnade by pasgngeieregandisss ebvhether

di spl ay; 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 driver’s seat.



a logic controller for providing logic control in relation to the display
of .nufti-colored visual information dependent on the information regarding
.the status of the transportation means; a communicatiop gegd8ef05001

comuni cating informati on regarding the status of the transportation neans
between the logic controller and a renote information source; wherein the
renote information source is a central center for nonitoring and
controlling the novenment of transportation neans. 2. The systemas in claim
1, further conprising an input device Hi sposed within the transportation

means for cej Vil Lnput fromsthe driver in relation to the status of the
t r anspor t‘Aé{ %ﬁ’%gﬁ% .lslg".'y RREeSE gwglpﬁrélgﬁwrgw Wﬁ%eng?rq}aﬂgaée}xéeﬁag&}be cl ai ns,
wher ei n tdoed i dtep 00D, AUysh bbatdgthe ki, ale @XT divePfurfdi the GRiMEEAhAERS, each

LED bei ng capabl e of displaying nmufti-colors. 4. The systemas in claim 3,

wher ei n tHE YndpH signal éhthe spofiap displaymapdile edigplayahe SBUMIY message ¥ @8R EDs i n
relation {q g n%%ilgfcf)?'lﬁmﬁ{cﬁﬁ&{)&s &9+eQB it e?e?ﬁ&é‘rﬁ?a&&ﬁ%ﬁiﬁn' 5. The
or t C t I Ca

systemas i n any one e precedi % al ns, erein the co tion
means ut i passeeger@eskings froml theggemote dallContyblaren20@drinkahBs pefibk Tlystarindrazri n any

one of the ecedi cl ai further .conprising an,internal dispgl.a

i sposed WeBHSTRE® s ofis G Pel kR SR eiiery desfigop pereseril Sy
step 106. 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 108,

As shown in the display process flowchart in Figure 2, a passenger charters a taxi in a step
202. Upon boarding the taxi, the taxi driver turns on the taximeter that in turn sends a
signal to the rooftop display module to display the "CHARTERED" message in a step 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 the 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 communications/display device sends a
signal to the rooftop 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 isina "
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



I nformati on regarding the status of the transportation neans to a driver
thereof. 7. The systemas in any one of the preceding clains, wherein the
.mufti-colored display is capable of displaying nufti-cpl nes S
dependent on information regarding the status of the t?aﬁéﬁ%??ﬁt?@gfneans.
The systemas in claim7, wherein the nufti-colored display is capable of
di splaying nufti-col ored nessages dependent on infornmation regarding the
hiring status of the transportation nmeans. 9. The systemas in claim S8,
wherein the nufti-colored display is capable of displaying nufti-col ored
messages ;de Q&qa. 1.0t ﬁg@t'o ' A t of the
t ranspor %hgt |%on neq{é%sgggellg .a% € lgngﬁﬁﬂsﬁ&gé%?lgﬁg aéﬁ]%tdggﬁ]%ﬁélgz I ng cl ai ns,
further caimetesisagned off aiid e sndsstgt STAKET appeary ot ithegroafieh displepmodulgidh to t he

|l ogic controller. 11. The systemas in claim10, wherein the djstress
si gnal i 8P 3&4«:‘5&% Yatgn ‘ghersﬂt@rraéﬁ?egeridﬁmqr%wmét e pirbrun pegiqaina
transpor kgh B04) (REARSdrivbe preddts a IS ISBBWA Buttdh &HYhe %ilggo&gﬁnﬁﬁﬁ&ﬁﬁ?%lgy cl ai ns,

wherein the transportation means is a taxi or_ bus. . A net hod
di spl ayi AeVicaih@rstept 3 18rfor informiing the remaje calbeantrgl eantesiof thegiugiton: dheon neans,
conpri si " 3: 6l | fhi-col | [ tion using
COMPI 1 1 BOPhD CorbhyiRSdl i ShSPARNeh IR ibiaP B BE Fsbaith 8play RUAIIB

change the display message back to "TAXI" in a step 320.

Once a current booking is assigned to the taxi driver from the remote call control center,
the 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 message "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.

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 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. At a 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



nmount abl e on a transportation neans; controlling the nufti-col ored display
usi.ng a display controller; 1 Cctober 2001 20 providing logic control,
..using a logic controller, in relation to the display ofl oditbbegokopad
visual information dependent on the information regarding the status of the
transportati on neans; comruni cating information regarding the status of the
transportati on neans between the logic controller and a renote information
source by using a communi cation neans; wherein the step of comunicating

i nformati on regarding the status of t he transportati on neans between the

| ogi i tis ' . . Of
communt oapodé £ 4BRyindind AR IGN BATR | DRIGREPEY BTl FelilioRor
control deebhsmuinber. ninrthis dustange, dheitaginrdteras ini the “WoteFordblieitemddeoThik he

transportation .neans 4. The nmethod as i.n ¢Jaim. 13, further conprising the
step of r‘B??é‘i‘gfi‘flﬁoqt‘i‘?Hﬁ‘%b? F}lﬁr’r’i‘?ﬁr{é Cami“l}@?‘cap?f‘/g’és]ﬁi’ AHice andiaamnatbst us of t he

transpor traddvally ﬂﬁﬁigﬁla%bﬁi Hydhéfaxi divek. MRYIEILh SRPGR Bodkihd bltchidlge amount
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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 device/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 message "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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. A82>QREg@mmunication/display device 506 is in turn connected. The mobile

communication/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
“SOS” 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 such as a personal computer (PC) or Laptop is also connected
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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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 provides 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 rooftop 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 receive information from the
remote call control center through the mobile communication/display device, 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 display and logic controller. The communication protocols
between the taximeter and the mobile communication/display device include a transmit
(Tx) protocol for transmitting 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 technology 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 like 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 displayﬁng 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 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.

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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internal display disposed within the transportation means for displaying the

information regarding the status of the transportation means to a driver thereof.

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, wherein 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 displaying information in relation to the status of transportation
means, comprising the steps of:

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

controlling the multi-colored display using a display controller;
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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 transportation 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.
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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 comprises 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.



