JHISYY In stop S5, the data reeeiving vntt 19 deteouines whether the user date transemitted from the fnevehicle
devies base stetion 1 hs been receivedd by the antenna 24, and determines that the wser data has no been
received yeb. In thix case, # wails waiil {Uis detenmined that the vser duia has been roveived. When i s
detormined o step 85 thal the user dals wirclessly transmitied from the velicle-mounied deviee hase siation | s
ceceived by the antenng 24, the process proceeds to step 56,

{868} In siep 86, the ey information 1o wpt‘imi provessing section 20 perfonms predetenmined sipnal
processing such as demodukiion processing and A conversion on the user dada wirelessty trsmsnuitied via the
antenna 24 and the data receiving section 19, To the display candidate seleetion uait 21 The display candudate
selection muit 21 enters the nser data supplied from the user infurmation recepiion processing nmit 20 (Joining
candidaie) based on Hhwe scheduled destinadion and the chamcteristios of the vehicle set in the processes of steps
33 and S4. 1t s determined whether or ot to display (selee), that is, whether or ot it possible to share the
vehivle from the destinaton or vehicle desived by the user. 18 111 determined that the eser dats i not displaved
as an eniry, the process returns o step §5, The above process is repested.

{0061} Ther, w step 86, whero 3t 33 detesmad that the user data 1s displayed as an entry, the process proceeds (o
step 87, and the user imfonmation display processing antt 22 performs the VA conversion on the user data
sefected by the display candidate selection unit 21, Then, 1t is ouiput and displayed on the LCD 26, Thereby, for
exarnple, & user wformation display soreen as shows o FIG, 6 is displayed onthe LCD 26,

gmm:} In the case of the e‘iampie i FIG. 6, the name of the user (earpool candidate} is "lehiro Sueoki”, the data
is "3 for the age, the data s "male™ by gender, the date is "Metropolitan Police Departmeni” for the
tk:.mmmm, and the desired The data "none me particudnr™ 15 displayed for the veliele type, axd the date " front
of A department store i Jhaugacka™ s displayved at the carreni posttion,

i

[0863] Purthoy, by using 2 position detection svstem or the hke, as shown 1w FIG. 7, 1 s possible to display the
carrent postizon of the velwcle-maoated deviee 2 (vohicle) and {he current position of the carpool usey fogether
with the surrousding map. Thereby, the deyver of the vehicle can find the shortest path to the carpool user.

{0064 Tu step 88, the joist ow 1m~h1p reception unit 14 delermives whether or not the joini ownership receplion
micrmation « m{mi by the user pang the wpud unt FL that is, the joint pross button 61 (FIG. & o 7 {5 prossed
by the aser. i1t is detennined that the foint ewvanership acceptance mformation & not wnput Owhen 3t 1s
determined that the user has pressed the joind ewnership prolubiiion bution 62), the process refums o step 83
and the above-desenbed processing s ropeated.

i(b()fﬁi hen, i step S8, when #s detenmined that the joint ownership sceepiance information is mput fwhen it
3y detenmined that the joint ownership bution 61 s pressedy, the process proceeds to step 89, and the driver
infoonation Fansmssion processing nait 15 osuses the dover iaformation treasmbssion processag ondt 13
execute steps 82 and Predeferimned signal processing such as mndnlation processing and DY conversian 15
performed on the drver daia (vehivle data) setin the processing of step 83 and the joint ownership data
detepmmed in the processing of step 88, Is wivelossly transmiited o the vehicle-mounted apparatus base station
| ovna the dats wansmuitter 18 and the antenng 2AL

jien] In \tep S14, the data recefving unil 19 determines whether or uot the data (user data and carpool request
data) wirelossly transmiited from the vehicle-mounted apparatus hase station 1 s recetved by the anfonna 24,
and the data & sall recetved. B s detennimed that the data Bas gt been received, the process wadts wntd £ &

determined that the data has been recetved. When if is determined by step 83 that the data wirclessly transmitied
from the velele-mounted device base staiion 1 1s reveived by the antenna 24, the process proveeds to step STL

itl%“i In step S, the data recetving it 19 determines whether o3 got the data received i Qep S0 s send-off
recepiion (daia notifying that the vehicle is not shared). and when it is determined that i is send-off rec ‘piion,
Refurning to step 85, the shove-mentioned processiog is repegted. I it is detenmined & step ST that it ks sot the
send-off receptiion, that 1s, # & he capood request data (data nonfying fhat the vehicle 1s svneegisti), the
provess proveads 1o step 812,

[0068] In step S12, the carpond request recopiion prixcessing nait 23 performs predeicrmined processiag such as
drnndutaiion processing and AT conversian on the data {ose data and capool roguest ditad warelessly
fransmitted via the antenna 24 and the data recelving untt 19 Sgnad processing s porfonied and the result is
supplied fo the carpool ITY issning undt 24. The carpood 1 issuing unit 24 assigns 2 carpooel 1 based on the
carpict regaest data supplied frony the csrpool request recepiien processing it 23 and supphes the corpooi 1D
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display precessiug sngd 25 and the carpant T tramanission processing unit 16

foB69] In step S13, the carpool 1D disphay processing vait 25 B A-converts the carpoo] I and user dats
supplied from the carpoo! TD issuing wnit 24, and oudpuis and displavs e on the LOD 26, Thereby, for
exsraple, the chamaeristics of the varpoal wser, fhe carpoot IR, vle. are displayed oo the LU 26 as s
PG

{08706} 1u the case of the example W FIG. 8, ihe name of the carpool user is "lebiro Swnaka”, the data is ™38 for
age, the data is "make” for gender, e data i« "voung” fir the featare, and "Metropolitan Police Deparfinent” 15
the desived destination. No., data of "™No particular” for desived vehicke type, data of "in front of A departiment
store 1 hvagaoks” o the carrent postion, and data of “3523" for reservaiion 1D (pooling 10) are displeved.

F0071} i step S14, the carpoal 1D anspnission processisg seetion 16 determines the characieristic data of the
vehicke set in the provess of step S4 and the carpool 1D assigned in the process of step 812 by a predetermined
raodniaiion process and IFA conversion, respectively, Signal processing s performed and wirclessly transmiited
o the vehicle-moenrded apparatus base sintion | v he dats traosnassion ang 18 and the snianes 2A.

{0072} In step 815, the in-vohicle devive | determines whether or not the carpool s compleoted, and when it is
detepmined thai h carpool s not eompleted, the evebicle device § searches for the carpoeol wser until § is
deternxined that the caepant s completed, Then, i step 515, when it is defeomined that the carpooling s
completed, the pm cossing ends.

J9731 {n the sbove desenphion, e divver's attribwde infinmahon is inpm and s by iisell] et the present
fvention is sot lndted to this. For example, g card for proving the driver’s ativibate (tdeniinyy can be read by a
dedicated reading device, Tt s wlse possible to set the atteibute information by reading. 1y also possible o
preset a plucality of freguently used scheduded destinaiions o the inpnt area 54 and to select fr(,lm thent.

J0974] Nexy, a series of operations performed by the simall terminad deviee 4 will be described with reference to
the fowehant of FIG

F875] In stop 821, the usor (passenger apphcanty trns on the main power soures of the small terminad deviee 4
and canses the LOD 46 fo display 4 nser infornstion setfing screen as shown 1o FHG. In step 822, the wser
miotmation setting unft 37 sets the atiribute information when the wser inpats the altribuie infoomation of the
wser using the tnpot wndt 3, and stores the stribuie infoomastion b fhe user infoonastion database 33, As 3 st
E'm exammple, as shown in FEQ. 10, “lehiro Sweki® dada in the name inpnt ares 71, 38 dats 16 the age (npot area
72, and “make” data i the gender fnput arca T3, Ave set {input) respegtively,

10076} Tu step 823, the usey infonmation setiiag unit 32 sets the user featiee by the nser jopuiting the user fewure
using the mpad woit 11, and stores the user feature i fhe weer wivmmaiion database 353, A a romedt, for example,
as shown s FIG. 10, the dats “young” s set i the user's feature input area 74

FH977] In step S§34. the user infoonaiion seiting nait 32 seis the destred destination when the nser fopufs the
desired destination using the mput vrit 31, and stores the desived destination i the user mformation database 33,
As aresult, for example, as shown i FIG. 10, dam of “Metropoltiian Poltee Department” is sot in the desived
destination byput avea 75,

{0878 In step 823, the user information seiting wadt 32 seis the desired vehicle type by the user inputiing the
desived vehicle iy, pe using the inpnt unit 31, and stoves #in the wser infonmation database 33, As r‘\uit for
exanphe, as shown i FIG. HE dite of "none de partioudn™ s set 1o the dosired velbele tvpe inprat ars
Maoreover, the orent position of the small termanal device 4 fuser) is detected by using 2 postlion dct' LR
system of the like, and data “in froat of A departmend store in Jiyugaoka™ 15 set in the cwrrent position inpud area
7L

{0079) As described above, when the processing of steps 822 1o 835 s comipleied, that iy, when the setting of

the wser information is completad, the user presses the registraiion button 78 (o eomplete the setiing. When the

wser wanks 10 correct the setiing infoomation, the user can press the oxace! budten 7910 retum o the processing
of sieps 822 10 825,

(0088} In siop 826, the user information Iransmission processing s
an

cotion 34 perfonns pmhkn‘mmd swmi
processwg sach @3 podplation processing and D7A coaversion an i

hes nser dada et the processing
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weedt 39 snad canses the carpond 1D dsplay procossiep an 43 o parform the sigeal procoessing. Sopply. The
g unt 43 1

&

carpnel ) display prove eonverts the vehiole detatled duta supplied frow the carpedd 1D
reception processing unit $4. wnd ouiputs snd displays it on the LCD 46, Thereby, for example, « shared vehicle
mivrmation display sereen as shown i FIGL 12 ds displayed on the LCD 46,

J8391] In the case of the exemple in FEQ. 12, the driver name of the shared velucle i "Hanako Yamada {24)
Female”, the planned destination is “Odatba™, the position of the car s "Denen Choln”, and the distance o the
car is 730 kom”. Vehicle delatds dada of © gthll" as the feature of the can, "T 12-34" as the plate number, and

ng

S523% as the carpoad 1) are displaved.

FOB92 It 3s abso possibie to display the eorrent position of the small feoninal deviee 4 {aser) and the corrent
position of the vehicle together with the swrounding rasp. 8y shows in FIG. 13, wing a position deteenon
syste or the hike. This allows the carpoad sser to confinm from which direction the vehicle will arrive.

j093] Although the vebiclk distance calenlaon unit 40 is provided in the sl toninal devics 4 1a the above,
& xnay he provided i the n-vebede device 2

{0094 MNext, with reference to the flow charis of FIGS. 14 and 15, a process aniil the joind caring appheant
{usery conpletes joint caring with the vebicle will be deseribed.

{00957 In siep Sundefined4!, the driver information setting unit 12 of the vehicle-mounied apparatus 2 sets the
aftribuie information of the driver inpot by the user using the input unit 1, and stores the attribude information
m e dewver wformadicn database 13, (P, §h

{0096} In step S101, the user infoonation sefting unit 32 of the smadbsized terminal device 4 recuves fhe
attribute infoonation including the destinaon, the desied vehicle type, and the feature of the user by the user
gsing the inpat et 3 sud thus the stiribuie mfoowation. Tsset aod stored 1xe the wser indbounation daiabase 33
(FIG. 10 I step 8102, the wser infonnation seiting vait 32 assigns a nsey 31 based on the atirtbete infonmation
fmput i the process of step 8101, by step 5103, the user informalion transnussion processing onit 34 uses the
aitobute wfvroadion and the wser 1D of the user set o the processes of sieps 3101 sud 102, via the data
fransassion ot 37 and the anteone 44, the small terpuaai desice base siatina 3 To wirelessly sead fo.

{0897} In step S81, the antenna 3A of the small forminal device base station 3 receives the user atiribule
micrmation dain wirehesshy pansmntied from the smadl feorinad device 4 In step S82, the small feominad
base station I performs predetenmned signal processing on the user sttobnte information and user 11D received
i the provess of step 581, and the in-vehicle device base station 1 via the anterma 3A. To wirelesshy send to,

ey

VIS

{0098} Tu step 861, the aptenna 1A of the vehicle-mamnted device base statton { receives e user aitabate
wformation and the wser 1) wisslessly pansioitied from the simall terminal devics base station 3. In step 562, the
-vehdcle device base siation | perdorn predetermiined signal processing on the aser ativibute information and
usey HJ received 1o the process of step 561, and transmis the wircless sigaal to the mevehicke deviee 2 vin thwe
antenas 1AL Send

{0099 In step 542, the antenna 2A of the vehicle-mounted ap'gmrame 2 vegeives the user sitribute mformation
and the user I tassmitted o the vehicle-mounied apparaius base station . In step 843, the display
candidate selectton it 21 recerves the attnbe information deta of the wer received in the process of siep 8§42
based on the atiribute mformation of the deiver (seheduled destination, current position, ¢fc.) sot in the process
of step $41. Is displaved ws an eatry {carpooling candidaie), that is, wheiher carpocling is possible from the
user's destred destinaiion oF curmant position, aad it iy determined not o display the wser aftribnge mfoation
data as an entey. I so, the process retorns to step 842 and the above~desertbed provessing s repeated,

{0186 When it is defonmined in step S43 that the user's atiribute information data s displaved as @ cotey, the
process provends 1 step S44, i which the user infopmstion display processing und 22 IVA converts the user's
atinthite mformation data and oafputs it o the LOCD 26, , Ave displaved (FIG. &) Thex, the jomt ovwaership
rcceptim wnit 14 determines whether or not the joint m\ms\iup seceplance wiormation is mput by the nser
using the 3 sput ¢ wtt 11, that s, whether o not the jeind owneeship buiton 61 (FIG. 6) is prossed (kcku di by the
wser. T i is determined that the join ewarersdip acceptasce infounstion bas sot been inpat (i it is deteoninesd
that the user has pressed the joint ownership prohibition bution 62), the process returns w step S42 and the
above-desoribed processing ks repeated.
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{10 Whes it 1s determined in step $34 that the joint owneoship acoeplance nformeion i inpu fwhen it is
detenvimed thay the joiat owaoer shtgs button &1 1¢ seloctad), the process procegds to step 845, and the donver
information ansmission provessing upit 15 performs the processing in step $41. The sel ativibate information
of the driver s wivelessly tansmitited to the vehicle-mownted apparaivs base slation © via the dada trsosmitier 18
and the andenas 24,

{162} In step S63, the anterma 1A of the vehicleanounted apparatus base station 1 receives the driver attribuie
infonuation wivelessly tansmitited from the vebicle-mounted appasatus 2. To step §64, the velicle-mounted
device base station | wirelessly fransmits the driver atiribute infonuation received in the process of step 363
the small wrminal device base station 3 via the anfenna 1A,

FHO3] In stop S§3, the sndenns 3A of the smal! fepoinal device Base station 3 receives the deiver attribwie
inforation wirelessly transmited fram e vebiele-mounted deviee hase station 1. In step S84, the snwll
ferminal device base station 3 wirelessly transmits the driver stiribute information received in the process of step
583 1o the sl temoinal device 4 vig the antenna 3A.

[6104] In step S104, the antenna A of the small terminal device 4 recedves the dniver attribuie information
ransmitted from the small terminal deviee base siation 3. I step ST03, the vehivle distnce calealation antt 40
detenmines the distapee from the pser to the vehicle based on the curreny pmitiou of the user set i e process of
step S10Y and the attribwie infironaton of the driver recetved i fie process of step SHM. To wslenlwic.

{0105] In step S106, the carpool candidate display processing nait 41 uses the distancs data from the user o the
velnele caloubntad i the process of step 5103 and the vehicle dada {duver stirtbale infonmstion) received o the
provess of step S1HM o A /D converted, owpat o LOD 46 and displayed (Fig. 111 Then, the carpool reguest

accepiing unit 35 selects the carpml regquest vehiele by the wser from among the plurality of carponi candidate

velnebes (n this case, the vehwle of candidate number 35,

F 06 In step S107, the carpool request ransymssion processing nuit 36 iransits the carpool reguest duh thie
characteristics of the user, and the user 1 1o be fransmitied 1o the vebiele selected in the pracess of step 8106,
to the small torouinal device base station 3 To wirelessly send to.

{01071 In step BR3, the antenna 3A of the small wrminal device base station 3 recoives the capool wgguest data,
the user feature, and the nser 1D w frefessly fransmitied from the smadl formingd deviee 4. In step 886, all
feominel devive base stalion 3 wirelesshy ransnnts the osrpool reguest dedn, the nser featore, and the e I3
wd 1 the process of step 885 1o the vehicle-monated device base station | vis the acfeana 3A.

TOCLEN

FOT68] T siep S63, the anderna 1A of the to-vehicle device buse siation § recarves the carpoud reguest data, user
eharacterisiies, md user 1D wirelessly teansodited Bom the srestl ternnos] device base statione 3. Ta step 366, the
vehiclo-monnted apparates base station T wirehossly trausmsis the carpoad request data, the characterisiies of the
user, and the user 113 received m the processing of step 863 1 the vehicle-mounied apparatus 2 via the anlenna
1A

m‘iﬂ‘)} in ';zep H46, the antenna 2A of the vebicle-mountad apparaies 2 receives the sarpoot request data, the
fos of the aser, and the user 1D transnutted from the vehicle-mounted apparsdus base station 1. In
siep b"i 7 \he carpool 1Y isswing wait 24 assigns 2 carpood 1) based on the carpool request dada roceived 1 the
exs of stop S47. In step S48, the oser (driven) of the vehicle-moonted apparatus 2 detenmines 2 method of
meeting with the user (for exsmple, dextination, reservation TD, name, ov secret word), The carpoot 1
transmission processing umt 16 uses the vehicle characterisiic data set in the process of step S41. the carpoel 1D
assignesd i the process o step 847, amd the vistl metbod defeommed by the nser as the data toxnsmission umt 18
and the antenna 2. Wirelessty wansmuitied fo the vehicle-monnted device base station § via,

{0116} In step 867, the antenna 1A of the vehicle-mounied apparatus base station { receives the charaetenstios

of the vehicle, the caspm»i ), and the weating method wirelessly trapsmittad o the vehicle-mounted
apparates 2. fn siep 861 the velcle-mounied deviee base statton § wirelessly transmids the vehicle feature, the
carpoo H), and the nweeting method received i the process of step 567 fo the simall tenminal device base station
3 via the menns 1AL

fB111] In step SEY, the antenna 3A of the smal] forminal device buse slafion 3 recetves the vehicle feature, the
carpant 11, and the mecting method wirelessty transmitied from the i-vehicle device base station 1. In step 888,
the small torminal deerce base station 3 wivelessly teausos the characterstios of the vehele, the carpont 11y,
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and the mectiag wethod weehved fo the process of siep S87 o the small wrminad doviee 4 via the aoteena 3AL

J112§ In step S108, the antenna 4A of the small terminal device 4 recvhees the charavieristios of the vehicle, the
carpeol 1D, and ihe visit method iransmitied from the smal iorminal deviee base station 3. As a rosult, the
vichiole informmtion display sereen as shown in FEIG. 12 1 displaved on the LCD 26, In dep 8109, the user
mioramtion ransmission provessing undl 34 uses the data ransmisaon ondf 37 and the antenpa 447 o determine
the method of meeting with the driver of the vehicle, which is detenmined by the wser of the spaall tormingd
device 4 {joint wset), The daa is wivelessly transmiited o the deviee base station 3.

{0113} In siep 889, the anfenna 3A of the small terminal device base station 3 receives the user's meeting
mcthod wirelessly ransmitied from the soadl forpunal device 4. 1o step S8, the small toninal device b((.. €
station 3 wirckessly teansmils the user meeting method received. in the process of step 889 fo the in-veldcle
device tase station 1 via the antenna 3A.

J1 18] In stop S69, the ardenng 1A of the vehicle-mounted device base staion 1 recctves the usey's meeting
method wirelessly transnstted from the small wrminal dc\‘jce hase station 3. fn step 8§70, the vehicle-monnted
apparatus base station 1 wirelessly fransmis the user meeting method received in the process of siep 569 fo the
vehicle-mounted apparats T via the antenna 1AL

FE1S] In stop S48, the adenns 20 of the vebicle-meumted appasitos 2 recerves the user's meenny oxthod
ransuitted from the vehicle-mounted apparaius base sation L Then, the debver drives the vehicle wowerd the
place where the ride-shaving candidate is walting. In step 850, the user (deivery of the vehicle-moumied
apparatus 2 detenmines (confirms) whether or ot the other parly s the gser based on the vistt raethod recetved
i the process of step 849, and the othier party Is not the jomt aser. 1 it is determined that the interview method
determines that the partner is a carpool user and the partaey is @ carpood user, the process ends,

10116} i step STHY the usor {usar) of the smatlaized teomnal dovice 4 defenmines {eordinms) whether or net
the other party 18 the driver of the carpool velicte by the visit method recerved i the process of step SHIS, and
the oiber party [T i is determined that the vehicle driver is not the driver of the vehicle, the watting method s
wited i the opponent is defornained to be the vehicle driver by the visit method, and it 15 determined that the
opposert ¢ the velnele driver. s caded.

FO1T7] Thaat &, in the processes of steps $30 and 8110, the driver and the aser confinm the other party by the
meeting method detormined by cach olhur, snd whes the ether paxdy s conbiomed, e carpoot 1 coropleted.

F0L18] Ax deseribed shove, exchanging infonmation between the driver and the user coables efficient synergy.
{0119 Funther, in the above, based on the sser wformation fraasiitied from the user, the driver s manuaily

sedecied whether o ot i 15 possible to share a car, the present invention 1k oot lmited 1o this, momatic {15
also possible to select with.

JH28] FEG 16 15 2 blook dhagram showing a conBguation example in which it iy astonxcadly selected

whether ar not carpooling & passible. Note that, 1 FRE 16, portions conespuading o those in FIG. 2 me
denoted by the sanwe refereace pumerals, and deseription thereof will be appropriudely soited. In this exaraple,
the jomut owaershup deferminaiion unil 1 s provided i place of the display candidaie selection untt 21, the
jont ownership acceptance nuit i4 s oot reguired, and other configurations wre the same as the example
Hiustrated in FIG. 2.

§0121} As shows in FIG. {6, the capiol detesmination siif 10} provded by plecs of thelisplay caadisdate
sefection antt 21 determitaes whether or aot to disphey the gser data supphed from the wser infomaation reception
processing unit 20 as g carpool candidate. The defermination resull is supplied fu the duver iformation
trausmission provessing srdl 13 As a vesull, 8 1y antoroatically determined whether carpooling 1s possible, and
the deleoniniion rexult is traasiited 1 the wser

{0122} Tn addition, the provess mm lthe carpooling apphicant completes the carpoeling in the vehicle equipped
with the velncle-mounted device 2 as shown in PIG. 16 is basically the same as the process desertbed with
reference 1o the floweharts of FIGE. 14 and 15, Thevelore, it s amifted. However, tosfead of the processing of
step S43 and step 544, the carpool detenmiination processing is performed. Therefore, the process of selecting
whether or not the wser can share the car (step 544 is unnecessary, and the driver ativibuie information
confuroation soreen for the daver fo coafirm the sttrdnde information of the carpool user i displaved on the
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LCD 26 41V1G 1T

JH123f In the above description, the nser carries the small erminal device 4, but the prosent mvention s not
timited o this, and the smal teoninal devies 4 van be installed at a text sland, for example.

F1 24 Further, wn the above, an example of mesting with a destination, a reservation I, a nune, ot @ seoret
word has been described, but the preseat invention is ot Hmndted to this, and he other party may be confirmed
by the following mesting reethod. (1) Make & call using 2 frapsoeiver furwtion suck as a mobile phone deviee,
send a predetermined melody from e nser side (smalf fenminad device 43 1o the vehicle device 2 and play it
back, or change the vohune as the partaer approaches, Or, it iy en interview method that wses sound, such as
eapressiag # by the pich of the sowmi, {23 The hesdight of the vehicle hlinks st he on/off ntcrvals specificd by
the wser, the color of the beadlighs 15 changed, and the leht ssount of the laxop provided to the devivce increases
as the vehicle approaches the other party, Ax denview method that wses Bght, suweh as by fetting vou know. (3
A meeting method using inages, such as sending tmages (marks) in the vicinity of each other. (4) An interview
maethod that uses characiers such av the distance between the vehivle and the user snd the plaie mnmber of the
schicle. (3} A meeting method osmg @ map, such as displayving mutaal postbon ndonmation oo the L0 26 and
44.

{0125 As desoribed ahove, aceording to the present veniion, the following effects can be obtained. (1) The
wser ansd the dover who w0 get on can feel the ather porson's iuage becanse they kpow the othey peeson’s
fmage. {23 The driver can cusily find the user on the basis of the position of the wser who desires 1o hoard and
{he nage of the parson. (3) Sinee negotiations on the destination eie, have heen established in advance between
fhe devver aoed the aser, ®1s not neeessary o stop de vebicle uselessly.

{0126] The series of processes desaribed above can be executed by hardware, bui cat also be execuied by
software. When a series of processes s executed by sofbvare, vanions functions can be executed by installing
competer w which a program eordigunisg the sofbware i ecrpomted 8 dedivated hardware o by istalling
vations progeams. [ is nstalled from a recording meding inta a possible genersl-purpose personal compater or
the fike.

HH27] This recording mediven i 5 magnetic disk (nchading a Doppy diskd on wioch 8 progons s recovded, an
optical disk (CD-ROM {Compact Disk-Read Oaly Memors), which & distribuded fo provide a program 1o o user,
separately from a computer. | Packaged media such as magueto-optical disks ¢including MDD Mini-Disk)}
mchabog IFVEF (Digiiad Versatile Disk), semconductor memmory, ote. 8 consasts of & ROM that stores the
progran that is provided and a band disk

[ 28] In the preserd specificaiion, the sieps for woting the program recorded on the recording medinm welude,
in addition w the processing performed i e series 1 the erder Jescribed, not secessaaly n Bwe sertes, bt in
paratlel or It akso incindes the provessing sxecuted individnatly,

{0129} Tu addition, o the prosord speoificaiion, the systen regresents the ot appamius ncluding a plurality of
appRraluses.

f0138) According io the first information processing appardius of the present invention, vehicle information is
ransmiited to agother device based on the atiribuie infonnation of the user ransmitied from the other deviee,
and ansmitiod from the other devies. Since the recerved carpood request information 18 reeeived, the nser's
aftribute information can be grasped i advanes,

§0131} Accordng o the second dotmnntion processing deviee aud the program . cecorded nx the recording
e of the present invention, the attribate mftrmation of the gser 1 taismitied (o snother devics, and the
phuality of vehicle infonmation transmiited fom the sther deviee s received. Since the carpoul request
wfbnmation is taasmnitted 10 ancther deviee based oo the recetved vehitels infoonation, the driver's atiribiie
micraation can be goasped in ailbvawe.
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JP2O832569824 RIDE-SHARING SUPPORT SYSTEM, PROGRAM AND INFORMATION STORAGE
MEDIEM

Raiat originsting from sousees other than the EPO may aot be acourate, cospiete, or ap to dote,

The swording below v an initial machine tanstation of the wigind publication. Te gensrate a version uxing the

latest translation techmology, go o the eriginal language foxt and wse Potent TransTare,

{0001} BACKGROUND OF THE INVENTION 1. Field of the Iovention The present invention refaiesto a
carpoel support systor, @ program, and an informaion storage mediun tor a paid oar sueh as a

{00021 BACKGROUND OF THE INVENTION Problems to be Solved by the hrvenizon and Invention When
using & paid cay such as a faki or @ rental vz, the charge per person is cheaper if you ride as many people as

passible,

[0003] However, since 3t is diffiondt to find & carpool partser at & faxi stand or the Bke, conventionally, the use
of & patd car such a8 a {axi or & rentad car has been Bmited 1o an individaal unit or a group unit of acquaintances,

Ji864§ In parboudar, By vecent vears, the smount of taxts osed bay decreased, aod there is a aeed for 3 techage
for more gefively using paid cars such as axis.,

J085] I addiumn, whor sbanug @ partoer with s nwequanated parioer, there may be a sease of anxiety Gy the
user, and sueh anxiety needs o be redueed.

J06] The preseal invention has been made in view of the above problems, aad an object of the preseat
vention i provide a capool support systeny, & progoan, and an nfonoation storage mednan that can
suppott carpoohing of a paid car such as 3 taxe

{06871 Tu order fo solve the above-described problems, @ carpooling support systent according o the presen:
mvention sappords a carpooling support systesy that supparts a plavadity of psers who sse @ ferminal dovies o
ride 0 a single toll car. The terminal device regquests a search for & carpoot pastner, receives search request
miotmation in which a predetermined search condition is spoeified, and transnts the «.ar;uml Parier
neificaiion mfomostion wadating the carpood partner to the tormdod device A pansmmssion S reception ol thea
performs a search based on the seanch request information., o defermmaiion onif that searches 3 user database
mdicating vaage contents of the pay cwr desired by the user, and determiaes & user who mests the search
condition as a carpool pariner; and the detepnination it hdbomation genemting racans for generatiog the
carpochng pariner sotificaton infoouation imheating the carpeoling partser when 1t 3s detemaed that there &
wser wha nratches the search condition , Whetein the said pansisiting and receiving means i direcied to the
transmission souree terminal device and the search conditions &5 mutched aser of the termined device of fhe
search request infoomation, and transts the joining patoer netification information indicating piggybacking
DEPABET.

FOHR8] Further, the program according to the present imveniion i3 a program For supporting o phaality of users
who pse the forsrinal device to ride m one pay cay, and s 8 computor-readable program, A regquest o search for
a carpoo! parfrer from the ternuinad dovice 1€ recarved, and search regueest information i which s predeternnped
seareh condition Is specified is received by the transmission / reception means, and carpoo! pariner notification
imfrmation fndicating the carpeol pariner is indicated to the terminal device, Compunication control means 1o
T tragsmittod o the ansmssion £ eeeption means, and determination means for searching the user databease
madivaing the nsage contents of the pay car destred by the eser based on the seareh reguest mdonmation, sod
determining a gser whe meels the seareh condition as a carpood pastner And when the defermination means
detennmes *haﬁ there is & nser who matches the scarch condilion, The comranaicalion condrol means causes the
fransgissim reception mesns 1o send the search reguest fnformeation o the eonbmd device that s the
tragsuassion sonvoe of e search request mormation and the oser's ferminagl device that matehes the search
copditions, The curpool partaer netification information indicating 1s ransmiied,

rmciabie b‘, @ wmputex . a.mi Mom&. a px wgmm m; \.ausmg th\, wmpmmr io nm;umx as !‘nc \\bqu. mmm

1001 Accordmg 1o the presoxd vention, s i s possible to notify a carpocd pariner that reateBes the seareh
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vonditiny, it i possible fo sappod carpooking of 8 paud cas

JOB 1] Turiher, accurding 1o the pressat invention, the user can seurch fora carpoud pariner saitable for the
situation at the tine of use by changing the search condition every thre 1 s asad, so that the convenionce of
searel can be maproved.

{9813} Further, aceording fo the present tnvention, search processing efficiency can be mmproved by searching
and determining & user dotabase in which data 1s stored in advanee, as compared with the case where  pluralty
of search requests are sequentially processed.

{061 3] u addiion, the carpooling support system according to the present inveriion requests 8 scarch for a
carpenting partner frome fle eomual device in the carpooting support systen thaf supports a plorality of nsees
soho use the fermiaal device o ride i one pay car And ransmission { reception weansy for recsiving the shaving
parines potification information indicating the sharing pariner toward the tormingd deviee, and search reguest
nformation frora s plurdity of osers. Based on the deteramontion menus for determining a user who m;stahcs the
search condition 8y a carpool partner, and when the defenuination means defenmnes that there is a asoy who
nusfches the search condition, the carpool partner notification information indicating the carpoat paniner is
displaved. Generating snd gensvating information, wherets the tragsmdssion / recepion means fnclades a
erminal device that is the souree of the search reguest idormation and 4 user terminaf device that muadches the
seareh combitions. Towards, amd anspuits the jeining partoer peftlication nformmtion indicsting plggvbacking
opponent.

J9 13§ Furthier, the progenu acconhing o the proserd Svealion s a program for sapposing & pheality of users
swho wse the terminal device o ride i one pay car, and 13 a computeraeadable program, A regpest fo search for
a carpool partner frony the temminal device is recefved, and search request infonaation in which a predetermined
search condifion is speeified is reccived by the ransmaission { reception means, aad carpond pariner notfication
infoouation ndicaitog the carpoot paritiey is wdicated W the eringd device. Cnmanrgceaiion contred means
be transmitted fo the transndssion [ reception means, deferninaiion means for defenmining a pser who matches
the seurch condition as a carpoo! pariner based on search re quest mformation Som a plaradity of users, and a
usey who madches the search condition by the deterndination weans Funclioning as wiormation gonerating
means e generating the carpoaling partaer notifeation indonmation mdicating the carpooling pariner wheg 8 i«
ermined that there & a carpooding partner. The conupupnisation control means causes the transmission
reception means 1o ransmit the carpool partner aotification informadion indicating the carpool pariner o the
feoruned devive that s the source of the search roguest infornaiion and the user erminal dovice that maiches thse
search conditfons. And

e

RS An infomaation storage medium secording to the present rvendion is an information storage medium
readablie by a computer, and stores @ program for epusing the computey fo funelon as the sbove misans,

{0816} According to the present vention, siee 15 possible o notify a carpeol pariner that maiches the search
eondition, § 5 possible to support capooling of a paid car,

{081 7} Furtber, avcording to the present invenon, he nser can search for a carpool partner suitable fiy the
situation at the ime of use by changing the search condifion every Hime it is used, so that the conventence of
search cant be inproved.

{0618] In addition, the carpooling support system according to the present fnvention is a carpoching support
systent that supporis a plarality of users w ho use & teoninal device to ride i a single pay car. A transmission {
reception means for apsmittng infooumation, 3 determunation mesns for searchiog @ nser database indicating
usage contents of 3 toll car desired by 2 user, and defeovining 2 eser wh meets a predeterauned search
»umht 1071 ax 2 earpoo! partner; and the determination means Information generating means for generating the
carpoching pariner soiificabon informnation indicating the ’cm‘;whiinﬂ parter when 1 3s determnoed that there ts a
nser that nredches the search condition, sl the umymisson S recephon oreans iclodes @ orovaad of the user
that matches the search condition The carpoo] pariner netificaiion information mdicating the carpoot partm‘.r s
{rapsinitied o the apparatus,

{0819 Further, the program according to the present invention s 3 progess for supporting a plurality of nsers
who use the terminad device to ride i one pay car, and 18 & computer-readable program, The communication
contred maeans for ransmithing the carpont partner notification information ndicating the cxpoo! partner to the

torminad device i the wansmission § reception means, aud the ser daiabase indicating the usage coraerds of the
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pay car dostred by the wser are searched, and the predetormined scarch condition s satistied. A detormination
untt that determines & nser as & carpooting pantner, and an infooustion generstiton nmt that gencrates the
carponling partner nuiifivation infermation indicating the carpoaling pariner when the detenmination it
deferpines that there & & user who matehes the search condition. The conamunication control means sends 8
carpood pariner W the Sapsupssion 7 recepiion means toward the terminal device of the gsoy fhat matches e
seareh condition. Characterized 1w that © vapsmon fo the joming pantner notification witrmanos.

{OH2H An mformation storage meding according o the present wvention is an informaiion storage medinig
resdabde by a comprier, and stoves a propram for causing the comnpater W fmctinn as the above means.

{0621} According o the present invention, suee # s possible to aotify 2 carpool pariner that mstehes the search
condition, i is possibie 1o sapport carpoading of a pad car.

{0022 Further, according to the present invention, search processing efficioncy can be improved by searching
and determining & user daiabase in which data is stoved inadvance, ax comparad with the case where a phuality
of seareh reguosts are sequontally processed

{08231 In the carponiing support system, the prograrg, and the information storage medium, the user database
includes datn indicating a tiding section where each user uses a 1ol car, and the searck condition inchudes a
boardiay posion of fhe ol ooy, The deleomiaion means wy mohade a boarding seotion destenahon search
condition in which a bourding section indicating an alighting position is designated, wnd the determination it
mray detenine a pser whose hot arding section designation search condition and boarding seetion matel or
overkap as 2 carpoad parines,

{0824} Aveopding fo this, B & possible o notify the user of a curpool paringr whose boasding sections are
identival or overap.

[925f Turther, o the carpooling support systern, the information peneration mesns inguires of the tevminal
apparatus of the car pooling parfaer abowt the carrent posttion of the terninal appurats when the determination
mycans defenuines that there is o user who matches the sesrch condition. The trapsmission { receplion means
fransmds the posttion condioustion idormation to the torminal device detornined by the determisation mesxs o
mateh the search condition, snd indicates the eurrent position of the terminal device from the fermunad device.
The position notification information may be received, and the deternrination unit may determine, based on the
position noiification nfermstion, @ user who maiches the bosnding position i the bosnding sectinn designatton
search condition and the corrent posiion as a carpoel puriner.

{8926} Purther, 1o the program and the information storage medium, when the delornsination undi defenmines
that there 1y & wser who matches the search condition, the information generslon oatl sets e current position of
e tenoial device (o the femunal device of the carpont partner, The positinn confirmation infonmation fo be
mguired iy generated, and the communicatinn control unit causes the wansmission / reception wnit 1o transmit the
postiion confiomation mwiorowdion i the tominad device detennined o madch the search coxdifion by the
determination unit, and the fepuimad device The posdion notification wiermaton indicating the carrent posifon
of the temuinad device s recerved from the position infonnation, and the Jeternmation unit defernuines, based on
the positton nofification information, a nser who matches the boarding position i the boarding section
designation search condition and the curent position as 2 carpool pariner. May be.

0827 Acenrding to this, i i possible to notify the user of a curpool pastner ip which the hoarding position in
the boarding section designation seareh condition and the current position seateh. Thereby, the probability that a
carpnad will be ostablished can be forther mercased.

{0028} Fuither, secording to this, whes i is determined that there is a suitable user, the cwrent position of the
teroninad device s mquuui to the terminal device of the carpocd partace, so that the ccomrrenes of 8 sftugtion in
wisel e user's Bbeaton s uncondifionally confirmed. This can provent the user's poivacy provtestion.

{0029 Turiher, inthe carpooling support system, when the defermination uait detenmines that there is a user
who maiches the sewrch condiiion, the mformadion genemnidion untl deleauines the boarihing postison of the us
boarding section ¥6 the user didabase. The prescuce / sbseoace condinmmtion wformeanon for inguicinyg whether
there 1s auser s generdded, and the ansmission / receplion means tratsmils the presen snftrmation
mformadion to the erming device detennined by the deterndnation means to mateh the sed :‘ch condition, nd

Recewving presence § absonee rotifioation wiormation axdicating whether or ant the termnoa] desies is focated af
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{0039} In the present embodiment, the server 1 opdates thensee database 18 based oo the registraiion regeest
information from the mabife phone 2, and vpdaies the vser dutabuse 18 based on the search regquest fnformaiion
speeifving the search ccmditiom from the mobife phone 2. The carponl partaer noifleation infonmation 18
trasnttied 1o the mobile phone 2 by searching.

{0868 Next, the flow of processing using the above-deseribed unils will be deseribed.

f0961] First, & deseription wit! be given of the How of processing when registering faxi usage detals and user
atiributes desired by the user.

J962] FIG. disa ds.z;_mm Hustrating a rogistration osge HH according o an oxample of the present
embodinent. FIG. 5 i ¢ Bowchart at the tine of registration sceording to an example of the presa
embodiment

{0063} First, the user regasters the riding sectior, the tie zone, and the conditions of the carpoad paviner that ase
offen used by operating the kevy of the mobife phone 2 with the registration image 101 displaved on the mobile
phone 2 (step 813

J964f The registration Buage 101 iscludes 3 rane topal arca for mpudiiog o name, an o-nxil address inpit sves
for inpuiting an e-nxail address, a riding section input area for nputiing a frequently used riding seciion, and a
frequently used area. Thne zone mpat area for inputiing the time zone 1o be selecied, pender seloction area for
sefectng male or femade, age sclection B selechng any of under 28 vears old, 20s, 30x, 40 vears ofd or mure
Area for selecting job catepory, studemt, office worker, honsewife, efe., Job sclection aren, commde wput ated
for entering work or schoul name, and registration button. Yes,

{0H65] The user mpuis o selects eacl ol these Homs and presses 3 registration bufton 1o register with the sepve

i

{0066} The determination unit 28 of the mobile phone 2 detennines that the user has prossed e reglstration
huiton based on the inpst donmstion from the supul usit 23 and issves @ @strmeion o e infonsating
generation uni 27 to generate registraiion reguest information. The infoonaiion generaion ot 27 gonerwes
registration regquest informatien mdicating the user mpm cordent and selection content based on the input
micrmation, and the fansodssion { reception ot 22 fonsmis the registation reguest information to the server

i

10067} The tansmdssion 7 reception wait F1 of the server 1 receives the registration request imformation from the
mabide phone 2 sud accepts 3 usey regidtration reguest (step S11).

{0868} It the detorminuiion unit 16 detenmines that the request is re gx\trsximn regnest information, the
detepmmation unit 16 nstrpots the update untt |7 to regisier 10 the user database 18,

{0069 The apdating wedt 17 ppdates the user database 18 based on the registration reguest information so asto
be registered in the user database 1¥ (step 812).

{0870} Here, the data structure of the user database I8 will be described.

0071} FIG. 6 4 a dingram illustrating » data sioeture of the nser dalabase 18 aceording 1o an example of the
present axubodiment,

19072} As shown i FIG. 6, ihe user dwiabase 18 fndicates “nape”, “mail address” corresponding fo the item of
the registeation tmage 103, “hoarding section™ indicating the boarding position and the getting-off position, stagt
fune and emd tme. hochudes items such as Ptime 2ooe”, “geadar™, Page”, “ob type”, nomd “work § sehool™,
Further, the oser database 18 molades identification infonmation of the mobile phone 2 in additton to the data
shown in FIG.

{0873} As shown in FIG, 6, the nser database 1R is coafigured so that & plialily of types of Qs can be stored
for the buarding section and the time zone. For example, there 15 a case where giaxi s used from the home to
the boarding station and a 181 is used from the getting off siation to the company even i the ronte is the going
rose, the referming route, and the gomg ronte. This 16 because there are cases whete # 16 necessary.
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er § constonets 3 user database T8 indicating the nsage details of fasds of a plarality
ation request information front a phuality of users,

{00743 In this way, the

of vxers based on regist

§O0T7S) Next, o case whare 3 user porforms # search for carpooling will be deseribed.

{9076} FIG. 7 15 a diagream Hustrating 2 search image 102 according 1o en example of the present embodinment.
FIG. 8 s a Howehart & the thue of search according ko an example of the prosent embodimend,

{0077} First, a user specifies a boarding section spenitving condition for specifying a boarding section indicating
& boarding postiton and & getting-off position of a taxt 1o be used by operaling & kev of the mobile phone 2 ina
state where the seareh image 102 1x dispdayed on the nwbile phone 2. Then, a tine zone specifiving condition for
spevtfving the e zone o be ased and an stiribwte speciiving condifion for specifying an ativibufe spol s
gender are specified and a search for a carpool pariner is made (slep 821).

{0678} I fhe search aage 112, 3 boarding sres designating ares for dosignating a boarding secion, 4 tone 2one
designafing area for desigrating a thue zone, 8 gender selection area for selecting a made or fomale, no
desipnation, 20 Age deddgnation arcs Tor designating any of under 20s, 208, 305, 40 vears of age or older,
designation area for spectiying any of studends, office workers, housewives, efe. pol designnted, A search
reguest tatton 1s provided.

gtm"":g he user inputs or selects each of these items and presses a reguest butten {o make & search request to the
sareer |,

{0086} The determination unit 28 of the mobile phone 2 delennines that the user has prossed the reqguest bution
based on the input information from the topuat und 23, and issues 8 comprend fo the fatmeiion <_=“mnuwn wnil
27w gererate search reguest infoonation. The furmation gencmtion wmt 27 genceates so
mformation indicating the inpat comerds and sclection contents of the user hn.sed ot the mpat information, asud
the ansnussion { reception unit 22 tansmits the search request information to the server 1

J881] The tansmission { reception untt 1 of the server | receives the search reguest information from the
mobibe phone 2 and avcepts 3 user search request (step S31).

FH8821 1§ the detormination unit 16 defeonies that the search reguest mformation & fonnd, the dcic;'miimtim
unit 16 searches the user database 18 for 8 carpool partner that matches the user's widhes (step 832

{88831 By the way, 1 the example shown in FIG. i, the infopmation of “Tars Yamada™ in the user database IR
ATt fhee bosnling position, "B for e getting off p(:\siiziim T o $:007 for the tiee wone, Is Pmalke”, age
i U 2CCRpEiIoN 3 “colpany emploves”, and workplace 15 L-Gnl}sdn}- AT

{084} Tu contrast, “lro Suauki™ bas a bogrdieg postilon of A7, alighting positior of "B, a e zone of 76 (0
fo 9107, a gemder of “male”, and an sge of “I087 The occupation & “company cmploves” and the plce of wark

15 “Company A

IN085] In addition, “Hanako Tanaka™ has a boarding posttion of A7, an alighiing postizon of “C”, a thae zone

Gf TG o 807, a gender of “male”, an age of 287, “Company araployves™ and work ploceare “Company B

0086} 11 ix assumed that there is a postiion “B” between the position "A” and the position “C7, Moreover, in
this srabodiment, the detormination past 16 deteomes the user 3 which bearding arca desiguation | destenated
search conditions and bourding amas of the wer database 18 shown in FIG,

{0087} Here, it s assumed that the user who raade the search request is “Taro Yamada™

{OUBH] In such a case, 7 Taro Yaumade™ desipuates that the gender is male as the istnhm\ designation search
condition, the deternyination unit 16 selects “Hro Suznki™ as the carpool pariner. I Taro Yamada” specifies that
the age 1 in his 20s as the alivtbote specification seerch coadiion, the detorminabion undl 16 selects “Haoake
Tanska™ as the carpon] parbeey. I Taro Yamada” designates that the job ivpe (s 8 compaay enploves as the
attribute designation search condiion, the determination unit 16 selects “Jive Suenki™ and “Hanake Tanaka
carponiing pariners, H“Taro Yamada” s» dcw ignated as the same offiee as the adribuie designation sewch
condition, the determnation wast 16 selects “Frae Suzaki™ 8y the carpoad paviner.
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JH 181 In the prosent cwnbodiment, the user database 18 iy used. However, when g phuarality of wsers noed o
perform a i immadiately, s pot necessary o o3 the gser database 18 when processing s necessary inreal
{tme, Gond,

{0119 In the above-described embodinient, the user dutsbase 18 s searched based on g soxnch reguest fron e
wser and the carpoot partoer is notified. However, even i there s no seareh request from the user; the usy
prefiminarily uses the user database 18 The server | may be configured to notify the carpooling pariner whep
there are a plurality of users who are suttable for the time zone and boarding secion registered .

{9128) Purther, in this case, based on the timer vabie of the tmer antt F4, the position confirmation infonmation
is ransmited 0 the mobie phone 2 of the wser who maiches whon the desired boarding time zone 18 reached,
and the gsers who are inthe vichsity of the boarding position The server § may be configneed o extract as a
carpoa] partner,

JH 21 According to this, it is possible o farther mnorease the probability that the carpont will be extablished,
F#1 22§ In the above~deseribed ambodiment, the GPS satelite 4 i nsed to search for position mformation.
However, for example, position information from a base siation such as a mobile phone, poastiion information

from a dedicated device, or the like may be used.

{0123} Further, the carpooling support system may be realized by diswibuting fenctions © a pluvality of devies,
mstead of being a single device like the server 1.

{0124} Furthemuore, the tenmiyad device that fransnuts / recerves information @/ from the server 1 is not hmited
to the nobile phone 2 deseribed ahove, and vartnus forminal deviees such as PHS, PDA, and PC can be used
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WO 290094 PCTIUSOY22378

SYSTEM AND METHOD FOR DETERMINIENG AN EFFICIENT
TRANSPORTATION ROUTE

PRIORITY
This application is a continuation-in-part of U.S. Serial No. 09/615,680,
fited July 14, 2000, entitled “System and Method for Providing Transportation

Services.”

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates generally to the fleld of transportation services.
Muore particularly, the invention relates to an improved system and method for

providing transportation services over a data communications netwaork.

Pescription of the Related Axt

The automobile is one of the most successfud inventions of all time but
automobiles and the industey surrounding themn are also responsible for more
poliution and foxic waste than any other product of the industrial era.
Urdortunately, the typical use of automobiles ~ in particular personal
autoraobiles ~is extremely inefficient. On a typical day, one can see large
nurnbers of persenal automobiles parked and not in use. This represents a large
base of underufilized capital goods. At the same time, the use of alternative
modes of transportation that are more efficient - public transportation, taxis,

pﬁ{-'afe cars - is either inconvenient or too expensive.

Private antomobiles are both ubiquitous (at least in industrialized
countries) and inefficlently utilized, in part because the modern consumer wants
the “on demand” transportation services o waiting car represents. Ina typical
rush hour commute virtually every car is driven by a sole driver. A mare

convenient and efficient utilization of automobiles and other forms of on-
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demand transportation could replace a large number of automobiles and
therefore be a boon fo consumers, the environment, and congestion on our
highways. If applied to other on~demand resource situations, it could also be

used to enhance the efficiency of industry and commerce.

SUMMARY

A corputer-imaplemented method is desaribed for determining an
efficlent transportation route comprising: compiling travel data over one or more
travel segments, the fravel data fransmitted from one or more transportation
vehicles fraveling over the travel segments; receiving positional data associated
with a transportation request, the positional data including an originand a
destination; and providing a driver of a vehicle with a first efficient route from
the origin to the destination using the travel data, the first efficient route
including one or more of the travel segments.

Also described is a computer-implemented method for providing
trangportation services comprising: receiving a fransportation request from a
passenger; tracking the passenger’s position following the request using
positional detection logic; and transmitting positional data identifving the

passenger’s position to a pickup vehide.

BRIEF DESCRIPTION OF THE DRAWINGS
A better understanding of the present invention can be vbtained from the
following detailed description in conjunction with the following drawings, in
whiche
FIG. 1 illustrates an exemplary network architecture for implementing

various erabodiments of the invention.

FIG. 2 is a flowchart of a method according to one embodiment of the

invention.
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DETAILED DESCRIPTION

In the following desceiption, for the purposss of explanation, nuserous
specific defails are set forth in order to provids a thorough wnderstanding of
embadiments of the mnverdion. It will be appavent, however, 1o one skilled inthe
art that these ernbodiments may be practiced without some of these specific
detatls. In other instances, welbknown structiass and devices are shown in

block diagram form to avold obscuring the underlying principles of these

embadinends.

Thess embodiments may also be extended
for use in a variety of scensrios in which a mwbile resource raquires scheduling

and allocation of that resourees,

AN EXEMPLARY NETWORK ARCHITECTURE
Embodiments of the invention may be imp&nn&nt&d within a networking
architecture such as that Mustrated in Figure L. The particular embodinent
shown in Figura ncludes a wireless comenpncation network 120 for
supporting commmurication belween hvo ov more wireless devices {e.g., device
16, The wirsless conurumication network 120 may slso include a
cormprunication Hnk o a larger nebwork 110 such ag the Infernet over which a

plurality of servers 130 and chents 140 cornmunicate.

in one embodionent, a personal wireless devics 160 operated by a user 170
transroits and recetves data as well as andio signads, For example, inone
embadiment, the wireless device 160 {and/or the wirsless network 1203 s

onfigurad to ransmit andd receive data using the Wireless Application Pratool
{"WAP"). The WAF is a commumications stanchud which specifies an

spphication framework and assoctated network protocels for wireless devices
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such as mobile telephones, two-way pagers and personal digital assistants
{"PDAg"), and which leverages existing mobile networking technologies (e.g.,
digital data networking standards) and existing Internet technologies (such as

Extensible Markup Language, URLs, scripting, and various content formats).

the wireless device 160 of one embodiment is capable of corrmunicating with
servers 130 and/or clients 140 over the network 120 and/or divectly over the
wireless network 120 {e.g., with servers 125} In one embodiment, one or more
transportation vehicles 180 are also equipped with wireless devices (not showny)
capable of transmitting and receiving various types of data over the wireless

network 120,

In one embodiment, the vehicle 180 may also be configured with a
personal information device such as a computer and optional interface
components such as display, audio components, a keyboard, a fouch-screen, a
jovstick, . . . etc, fo be used by a passenger during traﬁspart In addition, the
system may include AM/FM radio reception, TV receplion and display, and/or

Internet access via the wiveless network 120.

I one embodiment, the personal wireless device 160 of the user 170
and/or the driver contains a location-identification capability. For example, the
wireless device 160 may include Global Posttioning System (*GPS”) logic or cell-
based locator logic {e.g., such as the positioning technology developed by Snap-
Trac™ Inc). In an embodiment which uses a form of GPS technelogy, the
wircless device 160 may transmit and receive positional data to/from one or

nore global positioning satellites 150,

In one embodiment, one or more data centers equdpped with sefvers 130

and/or 125 for providing the transportation services described herein
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{hevetnafier “ransportation ssrvices”) are operated and maintained on s megional

basis, based on the dersands of the markeiplace and / or the geographical scope

of the sevvice. These servives, described in detafl below, may inclusde a cnstomer
billing system, a costomer profiling systent used for advertising, merchandising,

aned fov content delivery to trmsportation systom passengess 170,

EMBODIMENTS OF BysTEM OPERATION
Systen operation according to one enbodinesd of the lnvention will now

be descrtbed with respect to the Sowchart lustrated in Figure 2 as well as the

network architecture of Flgare 1

it should be noted that vadous wireless
and terrssrial commurdcatinns technwlogies may e smployved while still
complying with the underlying principdes of the invention. For example, the
vehicle 180 may be equipped with & device for communicating using the Global
Systera for Mobile Coromurdeations (“GSM”} protocal, the General Packet Radio
Service (“(GPRE"Y protoent, and/ or any other communication prodocol/ standard
capable of communicating data, sudio and/or video. In one erabodiment,
described in detail below, the vehicle 180 is equippad with a television recetver

and/or an AM/ FM recelver.

A 210, a user 170 of the service indicates her need for fransportation from
point A to point B by tranemitting a transportation request fromn the wiseless
device 160 and / or from a clierd computer 140 connected to the network 130 G
one is avallable). Accordingly, she way connect to a data corder server (8.5, ©

server 130 over the wireless network 120 and oy the Internet 110

I one embodiment, the passenger’s 170s location s automatically known
by a GPS tracking device {not shown) embedded in the wirelzes conmumication

device 160, Based on the GPS backing information, at 218, a lookup performed
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on a dada cendee server 130 {and/ or 125) determings one or move sullable plokap

focations for the passenger.

Troone smbodimend,

Alternatively, or
i addition, the potential paasenger 170 may be prompled by seevers {eag, 136,
125} at the data center to enter a destination address, 8 time-frame within which
she reeds/wants o have the fransportation avatlable (8., invnediately at the
afrport, fomorrosy ot 200PA, and/or any other refevant information {eg.

nmibey of passengers who need tobe bransported, dass of service, type of

vehicte, minimum safety record and reliability of the deiver, .. . eta},

The data center may then provide the potential passenger 170 with a price

at which the requested fransporfation service will be rendered, based on the
vehichkes available and the price at which the drivers of those vehicles are willing
o provide service. Under this embodiment, different drlvers {or other entities in
corstrol of pricing and /or resource allocation sueh as other trangportation
rompardesimay choose o pmﬂ‘de transportation servives using different pudcing

schuchdes {eg., $.80/ mile, $20 per trip within I miles, . . | o). Alternatively,
aach driver who signs up with the fransportation service may be required to
agres to a standard pricing schedule. Allernatively, a driver’s rate may be based
on that driver's experience, Hmeliness record, safety record, or other driver-

specifis variables.

in one emboditaent, the potential pas

engier 170 may quote a price which
she s willing to pay for the transportation and the data centsr may roatch that

price with an appropriate driver/ vehicle 180 if one fs available {Le., with a deiver

in the avea willing to accept the quoted price). T this embodizaent, the data

center roay avction drivars to the highest bidding presengers, Similarly,

b
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passsegers toay be reguidred to anter prives that represent tainimuon or roaxinvmmn
accepiable prices for the ransportation. In one embodiment, one of the many
auchon mechardsms knows in the art are used to madeh passengers to drivers or

other fransportation reseurces,

Regardless of how a price is selected, al 220 the data center identifies one

e wre vehicles 17 o comply with the transportation request based on the
specifics of the request. The defermination as fo which vehicle is a most
“appropriate” mateh for the possenger raay be based on a nurdwy of diffevent
factorg inchading, for example, the location of the user, the quoted price, the
rnmber of passengers, the class of service ot type of vehide requested {e.g.
private ov shaved car, extra carge space), whether a destivation is provided {e.g

rornding jowrneys may be better for resoawres allocation), the fength of time the
driver has been driving or other safely /regulationerelated factors, and /oy the

tineliness of the driver.

n addition, 8 priovitred list of dviver candidates may be compiled at the
In addition, & priovitized list of d Jidates may be compiled at &

data center. B one embodimend, the oeation of each vehivla 180 is known

because of positional informeation gathered antomatically from the vebicle’s 180%

-
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wireless device. Alternatively, or inaddition, the driver of the vehicle 180 may

manually transmit positional information to the data center on a periodic basis,

At 225, once an appropriate vehicle has been identified, the data center
sends a pickup request to the driver of that vehicle 180 indicating that a potential
passenger 170 is available and/or additional information related to that
passenger 170 {e.g., the nutnber of passengers, the time period within which the
passengers require service, the location of the passengers, . . . efc). Inan
embodiment which generates a prioritized list of driver candidates, the initial

driver candidate may be selected from the top of the list,

In one embodiment, if the driver accepts the pickup, the driver then
confirms an estimated arrival time {e.g., within the fime period specified by the
passenger 170). 1f the driver accepis, a confivmation code associated with the
transportation transaction may be generated. In one embodiment this may
simply be the user’s 170's telephone nuniber. Alfernatively, the driver may
indicate that she is unable or unwilling to make the pickup {determined at 230,
in which case another suitable vehicle/driver is identified from the prioritized
list of vehicle/ driver candidates {in an embodiment which employs a prioritized
list). In one embodiment, the passenger 170 is notified by the data center of the

rogress of her request,
&F

Once a driver has accepted, at 235 a message is transmitted to the
user/ passenger 170 confirming pickup location, time, a quoted price and/or the
confirmation code for the driver. In one embodiment, the passenger 170 is then
- asked to confirm that these parameters are acceptable. If so, then the driver is
notified of the confirmation. At this stage, the passenger’s cell phone {or other
wireless device) mumbser mayv be transmitted to the driver and/or the drivers cell
phone number may be transmitted to the passenger 170, so that the two can

comumunicate directly over the wireless network 120,
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In one embodiment, the passenger’s and driver’s cell phone numbers {and
any other potentially confidential data) are kept only at the data center and
communicaions coordinated through the data center.  In one embodiment, the
driver and passenger are each given a unique identifier separate from their cell

phone number or other wireless access device.

The driver then proceeds to the pickup point. As the driver continues on
her way, she may update the passenger 170 of any changes to the arrival time
estimate including, for example, the fact that she has arrived at the pickup point.
These updates can be in the form of either a “pull” transmission (e.g., wherein
the passenger’s wireless device 160 periodically polls the server 125 or 130 for a
pickup update) or a “push” transmission {e.g., wherein the server 125 or 130
automatically transmits an update to the wireless device; or, alternatively,

wherein a confirmation telephone call is placed to the passenger).

Alternatively, or in addition, the updates may be comprised of a
combination of both pull and push communications fechnology (eg. pullup toa
fixed timne before arvival then a push notification). In one particular

-embodiment, the pull mechanism is a periodic reference to an updated WAP
page or Web page by the wireless device 160, and the push mechanism is a Short
Message Service (“SMS") message or pager notification transmitted by the server
125, 130 for wireless environments and/ or an email or instant message for wired

modes.

In one embodiment, the data centers may utilize live operators to dispatch
and update users on the progress of a particudar transaction {e.g., how close the
driver is) in addition to the computer-implemented updates desaibed above.
Alternatively, or in addition, an interactive voice response {“IVR”) system may
be programmed to provide user updates {e.g., such as those employed by

> Tellme™ Networks and others),

S+
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While the passenger 170 waits for the transportation, she can notify the
data center and/or the driver that she has decided to cancel the trip, change the

pickup time, pickup location, and/or any other changes fo her itinerary.

When the driver arrives, the driver and passenger 170 may exchange
confirmation codes to verify that they are matched correctly. Inone
embodiment, this exchange may occur via a communication through the wireless
network 120, Alternatively, or in addition, the code exchange may occur divectly
between devices {e.g., through a shortrange communications medium like an

infrared communication link or a Bluetooth protocol link).

As mentioned above, in one embodiment, passenger and/or driver billing
information is maintained at the data center. Accordingly, when driver arrives at
the destination, a new billing record may be generated in the billing database.
The bill may be directly applied to the passenger's credit card, or, alternatively,
may be mailed to the passenger. Similarly, the driver's account may be credited

by the amount of the bill or some percentage of the amount.

In one embodiment, the user may use a computer such as client 140
connected to the Internet 110 to schedule or request transportation (ie., rather
than a wireless device). In this embodiment, pickup locations may be entered
directly by the user and/or stored in a cookie on the user’s hard drive. This
embodiment could be in the form of a dedicated kiosk or a general-purpose
computer anywhere on the network 110. In this embodiment, a cookie may
correspond to multiple locations to allow for multiple resources (e.g., suchas a
laptop computer). In one embodiment, users may schedule pickups for future
dates/timwes from the client 140 as well as the wireless device 160, In this
embodiment, the billing system may be programmed to provide discounted

transporation fees for transportation scheduled far enongh in advance.

i
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Pickup points may be determined using a variety of techniques including,
but net limited to, identifying the nearest addressable building or the nearest
street crossing; pre-selecting a number of pickup points in a given area; using
pickup points frequently chosen by other similar passengers based on

© collaborative or other matching technology; and /or using pickup points
designated by others other entities such as a driver, an airport authority, a city

bus authority, . ., et

Irt one embodiment, pickup point data is stored and analyzed at the data
center depending on the hardware and software sophistication on the user’s
wireless device 160, Alternatively, or in addition, all or some of the pickup peint
database may be cached locally on wireless devices 160 to improve response time
(ie., if the wireless device 160 is capable of caching data). One embodimentofa
lower-cost wireless device includes a manual input for new pickup points and a
historical record of past/recent pickup points, thereby reducing the need for
repetitive data enfry. One embodiment of a more fully featured wireless device

would also cache data such as driver profiles, advertising, and other information.

In one embodiment of the invention, in addition to the foregoing features,
a passenger may dial a phone number and arrange for a pickup using either a
human-answered or automated data entry system. This alternative can be
combined with some of the other automated features above to maximize the

flexibility of the transportation system.

In one embodiment of the invention, a map of the region surrounding the
pickup point may be displayed on the user’s wireless device 160 or computer 140
to simplify the provess of selecting a pickup point. The user may selecta
particudar point on the map and this data may be transmitted to the data center

for processing. Moreover, once a point has been identified at the data center

it
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{e.g., based on driver availability), the data center may transmit a map to the user

with an indication of the pickup point.

Using confirmation codes {as briefly described abave) will help to
promote integrity and trust of the overall transportation system. Passengers who
tse the systen will feel sectre that they are being provided with a driver whose
activity is monitored and who will, therefore, be held accountable. Similardy,
drivers will be servicing customers whe are known to the data center. In one
embodiment, a reliability measurement is generated for drivers and/or
passengers based on driver/passenger data maintained at the data center (o.g,,
passenger ‘xyz’ is on average 5 minutes late to meet the vehicle) and/or based on
feedback from the drivers and passengers (e.g., passengers may rate the
friendliness or cleanliness of the driver or vehicle). Various other reliability
and/or guality measurements may be factored info the data center analysis while

still complying with the underlying principles of the invention.

In one embodiment, entertainment and/or workspace services are
undquely tailoved to the preferences of the passenger in the vehicle (e.g., through
the personal infermation device). For example, a personal stereo in the vehide
may be automatically set to a passenges’s preferred radio stations and/or work
documents may be made available via a connection to a shared document service
on the Internet 110 (e.g., through the wireless network 120). A passenger code
{or other mechanism for tracking the passenger’s preferences) may be used to
identily the passenger’s preferences from a passenger profile database
maintained at the data cenfer, Allernatively, or in addition, the wireless device
160 may be bundled with a long-termn memory device {e.g. a hard disk) to store
relevart personalization data, personal documents and/or files. In one
embodiment the passenger code may be the same as the confirmation code

described above.
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I one embodiment, the computer or other personal information system
may recefve the passenger/confirmation code through one of several optional
mechandsms, For example, the passenger or driver may enter it directly; it may
be automatically transmitted through an interconnection with the central
dispatch system (e.g., over the wireless network 120); and/or it may
atttomatically be provided via a direct wireless connection with the passenger’s

170s personal wireless device 160 {e.g. via a Bluetooth protocel link).

Moreover, the personalized resources may be provided in eithera
Internet-disconnected or Internet-connected mode. In the disconnected mode,
the resources are selected among those available on the local storage device. For
example, a passenger 170 may have a preference for particular radio stations
which are pre-selected as options. In addition, through a linkage with the
location information and mapping data, periodic npdates on the progress of the
journey may be presented to the passenger. Ina connected mode, certain
Internet resources {(e.g., the passenger’s personal homepage) may be made
available. In addition, the connected mode may include the ability for the
passenger’s personal data to be pre-cached on a local hard disk in the vehicle 180

as the vehicle 180 is in-transit to the pickup point.

In one embodiment, an optional service tied o the customer code or other
personal identifier would provide targeted advertising based on the preferences
and other information {e.g., demographic information} available abouta
passenger. Because many personal information displays are customized to the
tastes of a particular customer, it is possible to target advertising to these
passengers based on their profiles, customer data, trip origin, trip destination,
and/or point in the progress of the trip. For example, on the way to the
destination, advertisements for local restaurants or other stores may be
transmitied to the passenger’s 170's wireless device 160, Moreover, the

advertisements may also be linked with a loyalty program or a special drop-off

13
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discount. In one embodiment, the advertising may be displayed on the in-

vehicle personal information device.

In one embodiment, the variows transportation feahures described herein
wiay be linked to a billing system that provides for a variety of different business
medels. In addition to those discussed above, these include, for example, a flat
subscription price that allows for unlimited use of the systeny; imited use based
on time in the transport, distance traveled, boundaries crossed {(e.g. within a city
limit}; billing on a per-trip basis with a calculation made for each proposed trip;
whether a destination address is provided; discounts/surcharge for various
groups or affiliates, scheduling travel in advance, length of stay over, ete;
discounts/ surcharge for particular destinations such as the billing address of the
passenger 170, or an airport or restaurant; whether a round-irip is requested;
discounts for accunuilating adequate frequent traveler or other loyalty-program
points; billing groups to a corporate account or other group account; payments
from certain business destinations that pay for passengers to be let off at
particular locations {e.g. a shopping mall, a restaurant or other retail outlet); pre-
paid billing similar in principle to a pre-paid telephone card {this allows people
without credit histories to use the sexvice),; and/or including other types of
transportation services such as light radl, bus, airlines, etc, on either a one-off
basis or as a subscription style “pass”. In one embodiment, payments made by
business destinations {and/or other discounts or sm'c’}mrges} may be passed on,

in whole or in part, to the subscriber,

In one embodiment, a subscriber to the system may be permitted to have
up to a certain number of guest passengers during the subscription period, either
under a flat {e.g., monthly) fee or for a small surcharge. Certain restrictions may
be placed on this feature. For example, guests may be required to be dropped off

before {or at the same Hme as) the subscriber.

Page 659 of 1128



WO §2/06994 POT/USQL237

In addition, in one embodiment, a single membership may be shared
among several different passengers. Onwe again, limits may be set on this type of
passenger usage inchuding, for example, service usage of only one member at
any given time (e.g., similar to what certain ISPs do to limit abuse by moultiple
user IDs under a single membership). Users under group memberships may be
permitted to share a predetermined number of miles ov time under a billing plan
(e.g., similar to group packages for cellular phones}. In this embodiment, users

may be required to be part of the same physical household.

fooone embodiment, a passenger may use a gar that he/she owns to pay
for the service. For example, the passenger would transfer title of a car worth
$10,000 {o the an organization conmected fo the billing system. The organization
would credit the passenger with some amoeunt of sexvice. The organization may
sell the car and may, as an inducement, offer credits for more than the value of
the car. The organization may also issue credits for purchasing goods and
services via the personal information display or other credits, including a refund

directly to the former car owner.

One embodiment allows for a “hub and spoke” system of lransportation,
which would increase pickup and delivery densities and reduce costs. In this
embodiment, a subsariber receives an estimated drop off ime that may mclude a
stop at a hub. Like an airline reservation, the subscriber will be advised by the
data center of which connection he/she must catch and the departure time for
that connection. Unlike previous systems, however, in this embodiment, a
central system tracks the estimated arrival times for each subscriber that hasa
connection and verifies that a seat is available (and optionally reserves a specific
seat) and may also request that a departing connection not leave until the

incotRing passengers axtive.
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Qpticnally, the connections may be via ransportation vehicles other than
an autoreobile suc as, for example, the subway, inter-city vail, light raill, aivlines,
bus, or ship/ferry, to name a few. In this embodiment, different fransportation
Hinks nay be selected for the user based on the price the user Is willing to pay for
the transportation services. Moreover, the user may be prosented with s group
of transportation ink options from which to select when plarmning a trip {e.g., bus
from point A to point B, then automobile from point B to point ClL

One embodimend of the invention mmay be nsed for coordinating & singls
shaved resouree that is cooperatively envned. Fow exavaple, sxisting seevices
allow an individual to purchase a porton of an aleplane or jot and share i use
amwong other owners. Unlike prior systems, however, this embaodinnent of the
fvention woubd provide centralized tracking and coordination among the
arembers sharing the resoures (8.8, &t the data center). For example, 2 resowree

calenday may be maintained st the data center, setiing forth days when each
marnbar is 1o be allocated the resowrce. In addition, the lncation of the resource

could be continually tracked at the data center so that other members know

exactly where it is af any given thoe.

For sxample, passengers nwy pay a

periodic su bsw&ptmn fee for the right to use the transporiation resourees on s
regular basiy. Cretain Himitations may be placed on users in this embodiment.
For example, the periodit: payment ruay be for the right o use transporiation
resowrces for a Hmited sunder of wuiles or hovrs, affer which the passenger may

be reguired to pay a surcharge. Inaddition, the type of resouree nsed may factor
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in to this caleulation. For example, each mile/hour used in a huxwry automobile
may be equivalent to ¥ mile/hour in a compact car. Various other business
models may be implemented consistent with the undexlying principles of the

invendion.

In one embodiment, the user may request a vehicle to perform a delivery
in lieu of arranging for the delivery by a delivery service. In addition, the service
may also be used to deliver a particular transportation resource {e.g., a rental car,
a vooperatively owned automobile, etc) to the passenger. The foregoing
embodiment may be useful for long-distance trips, further mimicking the full
value proposition of car ownership. Embodiments of the present invention
include various steps, which have been described above, The steps may be
embiodied in machine-executable instructions, The instructions can be used to
cause & general-purpose or spedal-purpose processor to perform cerlain steps.
Alternatively, these steps may be performed by specific hardware components
that contain hardwired logic for performing the steps, or by any combination of

programmed computer components and custom hardware components,

One embodiment of the invention employs a peerto-peer system for
linking drivers to passengers.(rather than a system with a centralized data
center). In this embodiment, the user’s request may be routed through the
wireless network 120 divectly to one or more drivers within the passenger’s
geographical avea. The location of the passenger in this embodiment may be
determined using any of the location techniques described above. For example,
the location of the driver may be identified based on the celhular cell within
which the request was recetved, Any potential drivers within that cell may then
be automatically transmitted the user’s cell number so that the driver may call
the passenger to coordinate transportation directly. As deseribed above, the
request may be senyt to the most “appropriate” driver first based on variables

discussed above (e.g., price, safety and/cr reliabdility of the driver, dass of

17
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service, number of passengers, .. . ef¢). In one embodiment, interactions
between passenger and drivers occur between nodes on a network (e.g., an
Internet protocol (IP) network) with direct commumication between the network

nodes,

A further application of embodiments of the invention is to allow fora
more precise method of hailing a taxi. Rather than relying exclusively on sight
for evidence of waiting fare, a driver could use the invention to identify where
passengers are available. There are benefils for passengers in avoiding inclement
weather and minitnizing opportunities for racial and other visually-basad

discrisnination.

A further application of the invention is {o allow a taxi or other mobile
resource to find the location of the passenger when the passenger changes
location over time. For example, a passenger may be walking down a street
while waiting for the driver. Periodic updates on the location of the passenger

allows the driver to find the passenger.

In one embodiment, location and travel time information from a vehicle is
periodically and/or continually transmitted and fracked by the data center. This
real-time fravel data can be used by the data center in a variety of ways. For
example, in one embodiment, this data is used to determine an optimal route
from the pickup point to the destination and/ or from the driver notification
point {i.e., the point from which the driver accepts the pickup) to the pickup
point. In this embodiment, the amount of time taken to travel certain segments
of the trip may be evaluated by compiling and analyzing drive times for all other
vehicles over these segments. The results of this analysis may then be used by
the system to determine the most efficient route for the driver to take to the
pickup point and/or o the passenger’s destination. Thus, if another driver

recently encountered construction or other backups on a particular street, this

18
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information will be used to reroute other drivers to minimize delays. Inone
embodiment, the driver may be presented with several alternate paths, each with
an estimated drive time, from which the driver may select. In one embediment,
these paths may be displayed graphically using a mapping technology which

graphically illustrates the various paths an a map.

One embodiment of a system and method by which the foregoing analysis
and routing can be accomplished is as follows: A map is divided into travel
segments. These segments can be as small or as large as appropriate, depending

. on the dreumstances. For example, a siﬁgie city block might be a travel segment
in the city and a 2 miles section between two exits might be a travel segment for a
highway. As vehicles travel through a segment, the time of their entry and exitis
monitored. In one embodiment, the location identification device {e.g. GPS)
calcudates the location and transmits it to a data center whenever it enters or exits
a travel segment. In one embodiment, location’ information is regularly
transmitted on a periodic basis. In this embodiment, a calculation 15 made
between two measurements to calculate the speed of travel and distance
traveled. Regardless of which embodiment chosen for communicating location

and Hme information, the data is stored in a database or other data structure.

Various analysis can be performed to determine whether a travel segment
is slower than expected. For example, a simple average over time can be
calculated {o establish a typical speed and variations from that average indicate
slowdowns. Another example is to have average speeds for different times of
day fo account for times such as rush hour congestion. Another example is to
determine variations from comparable speeds of neighboring paths {e.g. city
blocks). Ancther example is to compare the speed with posted speed limits. In
addition, there are other optimization and anomaly detection algorithms known

in the art that may be employed in the routing analysis. Information on current
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traffic conditions can be used fo develop more efficient routing using these

routing algorithoms.

In one endodiment, the speed of travel is also transmitted to & data center
and that data #s used to calculate the speed of travel for a particular segment.
Stmdlarly, in one emabodiment, data related fo traffic congestion can be input
manually or automatically to allow information from police, emergency teams,
and ather sources of traffic information o be factored into the analysis for

different travel segments,

Elements of the invention may also be provided as a machine-readable
madivm for storing the machine-executable instructions. The machine-readable
meditum may include, but is not Himited to, floppy diskettes, optical disks, CD-
ROMSs, and magneto-optical disks, ROMs, RAMs, EPROMs, EEPROMSs, magnet
or optical cards, propagation media or other type of media/machine-readable
medinm suitable for storing electronic instructions. For example, the present
invention may be downloaded as a computer program which may be transferred
from a remote coraputer {e.g., a server) to a requesting computer {e.g., a client)
by way of data signals embodied in a carrier wave or other propagation medium

via a conununication link {(e.g., a modem or network connection).

Throughout the foregoing description, for the purposes of explanation,
numerous specific details were set forth in order to provide a thorough
understanding of the invention. | will be apparent, however, to one skilled in
the art that the invention may be practiced without some of these specific details.
Accordingly, the scope and spirit of the invention should be judged in texms of

the claims which follow,

2
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CLAIMS

What is claimed is:

1. A computer-implemented methad for determining an efficient
transportation youte comprising:

corapiling travel data over one or more travel segments, saild travel data
transmitted from one or maore transpartation vehicles traveling over sald travel
segmaents;

receiving positional data associated with a transportation request, said
positional data including an origin and a destination; and

providing a driver of a vehicle with a first efficient route from said origin
to said destination using said travel data, said {ivst efficient route including one
or more of said travel segments

2. Themethod as in claim 1 wherein said destination is a pickup point of
a passenger submitting a transportation request and said origin is a cugrent
position of saild vehide.

3. The method as in dlaim 2 wherein said transportation request is
fransmitted over a wireless nefwork from said passenger’s wireless device.

4. The method as in claim 3 wherein said destination is defermined by
positional data generated by positional tracking logic in said passenger's wireless
device.

5. The method as in claim 4 wherein said positional fracking logic is
global positioning system ("GPS”) logic and wherein said wireless device
comunurtcates with one or more GPS satellites.

6. The method as in claim 1 wherein said one or more drivers are
selected based on a price which said passenger is willing to pay and a price said
one or more drivers are willing to accept. ‘

7. The method as in claim 1 wherein said travel data inchudes an amount
of time expended by a vehicle in raveding across a portion of said travel

segzment.
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8. The method as in claim T wherein said travel data includes a speed of
a vehicle in traveling across a portion of said travel segment.

9. The method as in daim 1 wherein said travel data is transmitted from
a wireless device configured in a vehicle,

10. The method as in claim 6 further comprising:

transmitting a pickup confirmation te said passenger responsive to
receiving a response from said first driver indicating that said first driver can
service said request.

11. The method as in claim 1 further comprising:

providing a driver of a vehicle with a second efficlent route from said
origin to said destination using said travel data, said second efficient route
including one or more of said travel segments,

12 The method as in claim 11 wherein said fivst and/or said second route
are graphically displayed on a map.

13, A system for determining an efficient fransportation route
comprising:

communication means for recelving travel segment data from one or more
transportation vehides; and

route determination means for analyzing said travel segment date and
caleulating a first efficient route from an origin to a destination based on said
travel segment data.

14. The system as in claim 13 wherein said conununication means further
comprises:

wireless communication means for receiving said travel segment data
over a wireless netwerk from said one or more transportation vehicles,

15. The system as in claim 13 further comprising destination
identification means for locating said destination.

16, The system as in clatm 15 wherein said destination identification

means includes GPS logic for locating said destination.
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17. The system as in claim 12 further comprising origin identification
means for locating said origin.

18. The system as in claim 17 wherein said origin identification logic
includes GPS logic for locating said origin.

19. The method as in claim 13 further comprising:

transportation request means for receiving passenger fransportation
requests over a wireless network from a passenger’s wirveless device, said
transportation requests including said destination.

20. A compuler-implemented method for providing transporfation
services comprising:

receiving a transportation request from a passenger;

tracking said passenger's position following said request using positional
detection logic; and

transmithing positionad data identifying said passenger’s posttion to a
pickup vehicle.

21. The method as in claim 20 wharein said transportation request is
received over a wireless network from said passenger’s wireless device.

22, The method as in claim 21 wherein said positional detection logic is
embedded in said passenger’s wireless device.

23. The method as in claim 22 wherein said positional detection logicis
global positioning system (“GPS”) logic.

24. The method as in claim 22 further comprising:

re-transwnitting positional data identifying said passenger’s position to
said pickup vehicle at periodic intervals,

25, The method as in claim 22 further comprising:

re-transmitting positional data identifying said passenger’s position to
said pickup vehicle at periodic intervals.

26. The method as in daim 22 further comprising:

re-transmitting positional data identifying said passenger’s position to

said pickup vehicle responsive to movement of said passenger.

23
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27, A computerimplemented method for providing transportation
services conprising:

receiving a request for transportation from a passenger;

deterinining an appropeiate pickup point for said passenger based on
location data related to said passenger; and

identifying one or more appropriate drivers for servicing said passenger
request,

28. The method as in claim 27 wherein said request is received over a
wireless network from said passenger’s wireless device.

29. The method as in dlaim 28 wherein said location data related to said
passenger is positional data generated by positional tracking logic in said
passenger’s wireless device.

30. The method as in claim 29 wherein said positional tracking logicis
global positioning system ("GP5”) logic and wherein said wireless device
cormmunicates with one or more GPS satellites.

31. The method as in clain 27 wherein said one or more drivers are
selected based on a price which said passenger is willing to pay and a price said
one or more drivers are willing to accept.

32. The method as in claion 27 further comprising:

transmdtting a service request to a first driver of said une or mere drivers
to determine if said fivst driver can service said passenger request.

33, The method as in daim 27 further comprising:

fransmitting a service request to a second of said one or more drivers if
said first driver cannot service said passenger request.

34, The method as in claim 32 further comprising:

transmitting a pickup confirmation to said passenger responsive to
receiving a response from said first driver indicating that said first driver can
service said reguest.

35. The method as in claim 34 further comprising:

24
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transmitting an estimated arrival tme of said first driver.

36. The method as in daim 34 further comprising:

transmitting a confirmation code to said first driver and/or said
passenger.

37. The method as in claim 36 wherein said confinmation code is said
passenger’s telephone munber.

38. The method as in daim 34 further comprising:

providing personalized services to said passenger based on collected
information relating to said passenger.

39, The method as in claim 38 wherein said personalized services include
entertainment selected based on said collected information.

40. The method as in claimn 38 wherein sald personalized services include
data services selected based on said collected information.

41. The method as in claim 40 wherein said data networking services
include access to said passenger’s files over a network.

42, A method implemented within a transportation vehicle comprising:

retrieving profile information for a passenger; and

providing said passenger with one or more personalized services based on
said passenger profile information.

43. The method as in claim 42 further comprising wherein retrieving
comprises retrieving said profile data from a passenger database using a
passenger code.

44. The method as in claim 43 wherein retrieving comprises retrieving
said profile data from 3 passenger database over a wireless network.

45, The method as in claim 43 wherein said passenger code is transmitted
from a wireless device of said passenger.

46, The method as in claim 42 wherein said personalized services include”
entertainment selected based on sald passenger profile information.

47. The method as in claim 42 wherein said personalized services include

data services selected based on said passenger profile information.

25
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48, The method as in claim 47 wherein said data networking services
include access to said passenger’s data files over a network.

49, The method as in claim 42 wherein said transpostation vehicle is an
automobile,

50. A computer-implemented method for providing transportation
services comprising:

associating a plurality of transportation resources with a phurality of users;

receiving a request by one of said plurality of users for transportation
gervices; and

allocating a first transportation resource of said transportation resources
to a user responsive to said reguest. '

51. The vomputer-implemented method as in claim 50 wherein said first
resource i3 selected for said user based on said user’s location.

§2. The method as in daim 50 further comprising:

monitoring how frequently said user uses one or more of said phurality of
transportation resources.

53. The method as in claim 52 further comprising:

charging said user a fee if said user uses one or more of said plurality of
resources more than a threshold amount.

54. The method as in claim 52 wherein said frequency with which said
user uses one or mare of said plurality of resources is measured based on a
number of miles cumulated on said transportation resource while said resource
is allocated to said user.

55. The method as in claim 50 wherein said iransportation resources are
automobiles,

56. The method as in claim 50 wherein one or mare of said transportation”
resoutrees are not automeobiles.

57. A system for providing fransportation services comprising:

pickup point determination means for identifying an appropriate pickup

point for a passenger responsive to a transportation service request transmitted

r}6
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by said passenger, said pickup point based on positional data related to said
passenger; and

driver determination means for identifying one or more appropriate
drivers tor servicing said passenger request.

B8. The system as in claim 57 further comprising:

positional detection means for fransmitting positional data related to said
driver to said driver determination means.

59. The system as in claim 57 further comprising:

positional detection means for transmitting positional data related to said
passenger to said pickup point determination means.

60. The system as in claim 59 wherein said posttional detection means
includes GPS positioning logic.

61. The system as in claim 57 further comprising:

passenger update means for updating said passenger as to the Jocation of
said driver.

62. The system as in claim 57 further comprising:

passenger update means for updating said passenger as to the estimated
time of arrival of said driver.

63. The system as in claim 62 wherein said passenger update means
updates said passenger at periodic infervals.

61, The systern as in claim 63 wherein said passenger update means

transmits a confirmation code to said passenger.
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JP2HAS OB IYSA METHOD, SYSTEM AND APPARATUS FOR VEHICLE DISPATCHING SERVICE,
USER TERMINAL DEVICE, COMPANY TERMINAL DEVICE AND COMPANY ONBOARD
MACHINE

Bata originating from sowrces other thai the KPQ miay pot be accurate, complase, or up to date

IE: sreling befow iy an imifial wmochine &
{asent sranskation wechnalogy, go to the or

ranstation of the original publication, To generate a version using the
inal lapguagse fext aad wee Patent Translate,

BACKGROUND OF THE INVENTION L Field of the Invention The present invention relaes to a velicle
dispatehing service method, a vehicle dispatehwng service system, a velele dispatching servive device, and 3
user, which are capatde of providing a velicle dispatehing service quickiy and inexpenpsively when a gser
presents vehivle reguest information. The present invention relaies o a forminal deviee for business use, a
termunad device for business use, sad a velnale-nounted deviee for business e,

In the case where a user reguests a ear, for example, when psing 8 taxi, conventinmully, the nser calls a fagd
company o request a dispateh or a taxt. A conynon method s fo wall for a fum at the landing. In dis case, when
calling the taxi company, i 1s good if the wser knows he felephone nunsber of the taxi conpany easily or casily,
but i1 ts HGoult e search in snknowa land o cmorgescy I was roublesome. I additivn, when searching foen
taxi compuny in a land vou do not know, the fares and services ave difficalt fo understand, and you may be
wondering on what basis {o select a taxi company.

in addition, 1 the chient s unfinuilay with the land and cannot clearty identif
postiion or boarding postiion), the fagi company can spectfy the boarding ko
it was difficult, snd ¥ was someties diffiouli to spectty the destinalion where the vebiele was disp

s ot ey lovation {oorrent
ion by fclephone. In sone cases,
aiched

Also, when watting at 3 designated taxi stand at a station ot the hke, there are cases where many gsers ane finad
up and i s difficnlt to get on the aindf you want to arrive at the destination as soon as possible, There fs also a
place to fook for a taxd in 8 sink, but in this case, vou may feel frustrated because you do nol know where to fiod
3 tasi.

In addigon to the vase of using & axi ey desertbed above, for example, in a case where a costomer {Shipper}
wanis 1 send hugpage na tomsportaton brsioess or @ courier service, there s ihe ssxoe problem ss deseribed
above, and the siteation has not beon mmproved. That s the fact

The presond tnvention has been made 1 view of the above clrcumsianees, and its puapose is 1o prompily and
surely ensure that even when @ nser seeks 3 business aperstor’s vehicle snd does aot kaow a bastness opeoator
that mests the locaton ar comditions, the sser ¢ kiy and reltably. In additon, 115 i object of the present
mvention o provide a vehicle allocation service method, & vehivle allocation seyvice system, a vehicke allocation
seevice device, & user lorminad device, o business forminal device, and a business vehiele in-vehicle device
capable of recebving @ vehivle allocation at Joew cost.

According to the first aspect of the present invention, a service prganization is a business suiify having a velicls
that can be used by a user when vehicle request information is transmiited from the user via a network. Send
vehicle regest informagon o & company that meets the vehicle reguest condifions meheded in the vehicle
reguest information, and i one company Is targeted, get o response and instruct vehicle allecation. Wihave ds a
vesponse from a plurality of busipesses o apply for car-reonxibuend informaticn, @ bid is made o seleci a
sudtable company and ostruct the selected cisupanwes o disgstoh vebicles, As a resull, s possible fo dspateh.
vehiicles of a business operator that satisBes condiions swch as the destination, fee, or service costent inchrded
‘s vehicle request conditions, and by tranumiting and receiving information through the network, Is

in the usey
foking Tor Affer transmiiting the broadeast, § becomes possible to guickly respond,

Thas, when reguesting the dispaich of 2 velticle of a business operator such as a faxi ¢r consigmment 1 a3 land or
environment that i unknown, the user afways dispatches the dispateh request information to the serviee
organtzanon hrough the network, You will be abie to receive 11, pad you will not have jo do toablesoms work
such as searching for a phone aumber or oxamining » pleedity of upesstors, Foarther, even F an emphy oar is not
easily found while waiting for a taxs, 1018 possible 1o easily and guickly receive the dispaich by simaply
wansmiiting the cxr request information to the serviee organization.
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Aveording to the eveotion of claim 210 the above-puestioned invontion, in the process of temsoditing the
vehiche regest nformaton 1 the business eptity by the service organtzation, the vehdole can be ased even  the
vehicke has already been dispatehed 10 another user. Ha vehicke is provided, the vehinle request informadion is
alseosand to the business sporater, so even if the vehicle has already beon dispatebed, 1 raay be avatlable to the
sy depending on the raved rowle, bourding or monahag margin, efe. In the case where the wser can safely do so,
ihuting the vehicke, 35 possible w guickly cope with a shovtage of vehicles

by nsing such a vehiole and di
be distribated.

As # result, when 2 oser wants o argive at 3 destination early or wands to ship if goickly, it is possibie w0 respond
gquickly by effectively using a dispatched vehicle that has not been able to be nsed in the past and has a margin
And the scrvicen h;lm cint be iraprove ed. In this case, the dispatehed vehioles to be used may have & portion
where the route from the place of se of the now user t the destination everdaps, or 8 toom that can
aceomundate the namber of asers or the amoms of ggage. Something is the subject.

According 1o the thivd aspedd of the present mvention, in the sccond aspect of the presend invention, when the
service orgardzation uses a vehicle thed bas slicady boon dispatohed, # 14 more effective thag when the service
fee of a plavality of nsers of the veliele 35 ased alone. Since fhe price s sef at 2 low price, the atilizaiion rate in
such & form can be increased, and the ntilization rate for the energy consumpiion can be improved for the
business opemtor, and efficient and eovironmendally rendly opemation should be perfonaed. Aad economical
s i3 also possible For users.

According to the fonrth aspect of the present invention, in sach of the above-mentioned inventions, the position
f the vehicle, wineh s nstrucied o be dispatched by the service oxganization, is detected and famsmied to the
user via the network untii the velicle & dispatehed o the wer. Therefime, the sser can estinmie the requared time
and distarce from the position of the vehicle to be dispatched o the place 16 he used. This allows the user o
koow the waiting tme amd sfuaBion bofore using the vebivle, so that even i the velsele s delaved o dispaiching
the vehicle, the gsey does not oo uaeasy and can wse fhe velnele with peace of .

According to the invention of claim 3, in vach of the above innveniions, when the service arganization has a
spocial serviee regarding the nse of the vehiele by the service orgamization, the wser can designate this as a
vehicle regoest condiBon. D businesses fhat provide spectal services that can respond o a variety of velicke
reguesting conditions, thereby improving the copvepienve of osers and providing aovarety of services Is notified
to the wser, and the charaeteristies of the business can be appealed o fnorease the number of wsers,

inthis oase, as 3 specud servioe, for example, in the case of & taxt, 1 3s posuble fo select a car fype, show that it
can rexpord with & careful response, or s female vrew driving i response 1o a fomale user There are various
service appeal pomis such as selecting & vehicle to be provided, providing various guidance services, and
providhiay owsie and vanons brosdessting services while riding. By preserdiog these fo the user side or making
them selec aceording fo the user's prefersnce, i & possible to improve the servicesbility and contobate (G
mcreasing thc use.

o adidtion, the faed hat sieh servives can be provided can be directly prosemied when the nser winds 10 nse the
serviees. Therefove, even private busmess operators who canmt afford to provide special advertisements,
posters, TV commersials, oo, Quahty and confont can be evaluated ognally with large-scale businesses.

According to the thvention of claim 6, in each of the above wveations, the service erganization receives
information on the guality of service of that time from a user who has wsed the dispaich of the busi
based oo {he nbmnml hfonmation, the business Service quality was evaluaied and 1 was made possible to
present i€ ey additions! indoomation W the usey who seot the veluole roguest infonation. For the user, the
selection was masde based on the evahsation result of the business operator ying w use the wilbrmation, Asa
resufl, # i possible to receive the desired quality of service, thereby improving the convenience and the sense of
SCCritY.

in addition, assessiag the qualiy of servive of @ business i this way reqiimes a husiness o differentiste the
quality of service from other businesses and provide more aecurate serviees that meet the guadity roquirements
of users. Can be provided, In addition, by chaafyving the tmsge of the guality requestad by the wser from the
shilzation rate, the service of the bustuess operaior is shifted in the divection of the quality regnired as @ whole
and also contributes to the improvement of the quality of the entive indusiry Will be able to do . Also 1a this
case, regardless of the size of Be business, the quality of the service and the content itseli can be evahmited
cepueally, se 3t oan be osed 83 a systom with gl uidity vahee even for individual businesses. becone abde o,

-
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Acoording to the invention of clatm 7, i each of the above inventions, s conmmnenication nebwork inclading the
Tnternet is used as 2 network nsed for exchanging information bebwesn the servive insiitntion and the business.
Fach can be implomenied simply and inexpensively using an extding infiasdimoture withow! providing «
diedinsted commuonicstion network

Aceording to the invention of claim 3, in cuch of the above-mentioned wnventions, a communication network
inchding the Inferpet is used as 3 network wsed for exchangmg nfonnation between the service organization
and the user. In an avatlable envrronment, infornrtion can be casily transmuited and recetved withopt psing &
separaie communication nefwork, which is highly convenient and practical for a usey.

According to the ninth aspect of the present inventian, the sser can conuect 1o fhe service organdzation with the
saune gocess method amvwhere i the cotmry to transmil vebicle regpest information and tansfiy other
mfotmation. IV is not necessary fo consider a troublesome operation such as selection of the information, and the
access can be made quickly aad aceurately. In addition, since the convenience is aproved in this way, the nser
can use the sarvice ergardzation with pesce of nind, so e the reliability oax be haproved.

According 1o the tenth aspect of the present invention, in cach of the above aspects, the service instiiution
gceepds vehicle teguest mformation by voiee from a telephone line nelwork ag a nebwork o the user, axad
converts the selected veliele allocation infermation o voies mformtion. Sioce the system i3 configmrod
guide the usey, in addition o the above-desoribed access vig the Intemet, the user cun alse use the device
directly by voice, so that it ix difficult to use « ferminal device for accessing the Infernet. Even @ handy user can
easy and quickly aceess the service pvgamzanon and recerve the servive,

According to the eleventh aspect of the present invention, when the user transmits the vehicle request
mformation to the service organization via the network using the user torminad device, the service arganization
gses the vehiele alocation serviee device e tramsnat the request fon the vser. The veldele information s
recerved and fransmiited as veldele request inforsiion o g company tenmmnal device of 2 company capable of
dispatching vebicles meeting the vehicle request conditions included in the vehicle information via a natwork.
O the other land, when the business operator sends applicaiion information cotresponding to the veldcle
request condition throngh the business forminal device, the dispaiel senaee deviee aceepts the application from
the business operator, angd i there are muliple apphicatons, the bidding process is performed. Whes the
operator sefects w business operstor and instructs the business operator 1o dispm} & whn e, the termiing deviee
for the business operaior acoepts the nstoncton and instructs the vehicle to dispaich the vebicle,

N

With this configuration, the vehivle dispaich © dev snization conneuis the wrminal
device bebween the nser and the business opetatox via the network, and th tsey can dlm.ii\ BCCLHS ﬁu SSRG!

vedicle \ \
the vehiele reguest conditions and quickly distribute the vehicle, In addition, in €hc &-eleetimx of ihis cmnpsm}-‘,
staee @ bid is used when mudiple compantes are applvisg, it will be possible 1o use # undey cheap conditions fox
nsery, and this systen mast be used. Wil be able to eajoy the benefus.

According to the twelith aspect of the present tnvention, o the {hvention of the eleventh aspect, when the
vehiele allocation service deviee is provided with a vehicle that can be used ever if the vehiole has alyready been
allocated when recetving vehicle reguest information from the gser. Is configured o srzmsm;t the Wm\h Tagoest
information also to the busines operator. Therefore, shuikaly w the inveniion of ela ver if the vehicle is
atready alfocated, the vebicle s allocated wrder the condition that the user can use it In -u\i\ & ease, x( ti‘“
vichinle 35 to be dispatchedd, # & possible to promptly respond to a shortage of vehicles to be &spstebed oo the
sicde of the business operator, and the sysfom can be used as a8 sy<tem with improved serviveabily,

According to the thiteandh aspect of the present rovention, it the twelfth aspect of the preseat invention, when
fhe vebicle alloeation service device uses a vehick that has already been allocaed, the usage fee of 2 plurshiy of
users of the vebicle 5 used alope. Swee # 18 configared 1 be set at o low price, it s possible t increase the
utilization rate i such @ form as m the ivention of clam 3, and o baprove the ulilizaiion wate for the cnevgy
conswmpiion for the business operator. The system can be operated efficioatly aad environmentally fnendly, and
can be utlized 3y @ systeny that caables wsers 1o ose the sysiem coonomically.

According 1o a fouriecnth aspeet of the present invention, in the mvention of the eleventh to thirteenth aspe
posixs defectug means capalde of detecting 3 enrrent postien. s provided inthe velicle of the business
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request tfireaion, the vebiole dispatcling seevice dovioe traosmits the veluele frony the plice of ase 1o the
destination. Siaee gnidanee & provided by ansmititey vavieos mformaton relaied fo the rouie 1 the user
fernvinal deviee, when the gser is miot Faniliar with the roneé fu the destiuation of the inlotdation on the mute,
the user is notified from the dispateh service device of ihe service orgasizaticn. Botag able to recogndze by the
various rformation trapsmitted, 1 s possible to obtawn wivrmation about the destineion. as preliminacy
knowledge, or i 1s possible fo know m advance the floctuation sach as the regntred time to the destimation by
infornution such as aific conditions ete. I will be pussible 10 provide detailed serviees,

According to g twenty-seventh aspect of the present invention, in the shove-mnentionad twenty-sixth aspect, the
dispateh service device is provided with vatious types of information relating 1o the destination from the use
ocation of the wser, such as map indormation, towle infommstion, regquited e infommistion, desitoation
indormation, and petphetl idormation. | TrafBio informstivn and other nformation can be ransaiticd, so it can
b wsed oot only 35 2 means of Fansporiation to 3 destination, bt also by obfaining vanons infornation related
to that moverment, increasing its utility value. The service can be provided as a systen that is differentiating
from the above,

Aceording fo the twentv-cighth aspect of the present invention, in the mvention of the eleventh {o twenty-
seventh aspects, the business entity includes a business endity that perfonius a freight ferwarding business for
tragsparting the Inggage entrusted by the user to the destination. As n the case whore the parsen geots on the
vehicle, the aser can qurckly sud seonetely prove fo the destination e ransporfiog the huggage.

According to the invention of claim 29, the vehicke aflocsiion service deviee is provided in a service
orgatzaizon hat racetves vehiole request wfomwion Bapmuitted from. & nser via @ netwark, receives vehiele
request information from 3 user ternvnal devive, and recerves the vehicle regoest mftemation. It s configared to
fransmt a8 vehicle reguestindformation via & network o a company that meets the conditions, accept
applications from the company, wad i there are mmuliple applications, seloct the conapany by bididing proces

and mstract voldele alincation As a vesult, whorovehiohe mformaton is recorved from the user, the m‘tm Iz.
mformation can be prompily presented to the business operator. s possible fo dispateh veltieles
addition, since such operations can be performed, even i the user does not directly recoganize Ihe FRHN and
cordact mformation of the business operator, the user always coninets snd seleots the appropriate business
operator when he / sho wards to use st The vebicle can be dispatched o the driver, and the speed and
convenience oan be nuproved.

Ageoniing to he wrveation of claim 32, the user termiasl devies can ransont the vehivle regnest miommwn oy
the vehicle allocation service device of the service organtzaiion via the nebsork by the nser: Sinee it s possitsle
{0 receive the miomution ndicsting that the df.‘.\}..zm.hm;; mstruotion has heen performed and motify the user, the
wser can receive the dispatel corvesponding o the request isfornsation prompily and sccorately. H can be
qrickly recognized wmd can be used as o highly convenient device when requesting 8 vehivle,

Ageording to the invention of ¢laim 36, the business operator erminal dovice is provided on the business
aperator side provided with a vebick eapable of allocatiag vehicles o the user, and recewves vebick roquest
indormation from a vehicle allocation service divice of @ servite organtestion via a setwork. In the vase of
appiving in accordance with fhe vehicle regnest condiftons, the apphivation mitemation is ransmitted o the
vehicle allocation service device, and the vehicle alfocation mstruction can be received from the vehicle
allocaiion servies devicg. I will be possible to recetve it weouately and rehiahl

. irty-seventh aspect of the present invention, in the cn-vehicke equipment for business use
provided in 4 velicle capable of dispatehing vsed in the dispaiching service system according o any one of
clanms 11 o 28, position uformation capsble of segoroeg aprest postion infoonstion. Acquintion means, aml
fransmtsston means capable of transeiting the wlormeton indicating the corrent operabing stafe and the ourrent
position infornwdion by the pesition infonmation acquisiion means o the vehivle allocation service device or the
business operator leominal device. Since the tmnsmiitng means rapsmits the cuent position mitrmation
piained by the positien infonaiton obtnimng means of cach vehicle fhat can be dispatchied, he position of
cach vehicle can be grasped 18 advance, and when the vehicle request infonmation is recelved, It will be possible

to apply fo aliocate vebicles that can respond guickly o dispateh vehicles.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS (First Exobodimenty A fost
embodiment in which the present tnvention s applied to a system matnly o the taxi inglustry and the
iransportidion indostry will be described below wiih reforence to FIGS. 1 do. As a specific example, a case
where @ nser uses 3 axt s shown gs 8 reprosentative example, buf the same contents can be used when a nser
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sctasthy corpes i the oser 3, pasitional infiroustion mnd varous veliele wnformeaies of e velack ase

warmsntted. It oan be nsed effectively

To the servies organizaiion 1, this is received by the Web server 3 snd distribuied o the business ondity 4 as
vichiihe request waformason via the Intermel 20 AL this tupe, the business 4 0 which the velncde s fo be
dustributed is determiaed by searching for 8 vehicle capable of responding 16 the type of vehicle regprest
mformation and the vehivle reguest condition and selecting the business 4 that ewns the vehicle. If there wre g
pluradity of businesses 4 to be debvered, bid toformation is alse presepted on the sssumption that a bid s te be
nuede. Then, when a velticle sliocation destination specified for the vehicle reguest information is selecied, an
matrpetion for vehicle alfocation is apsmitied to the company 4.

Whon the business request 4 can respond 1o the recerved vehicle reguest infbamation, the business operator 4
retarns 2 response to the offet that i applies for thx- m{;tmst o ihe service orpamzation I Ake, when
responding to the bd infhrmation, mformation indicating a bid condition is transmiited. In atidition when a
dispatch instruction iy soni to the company, the corresponding vehicle is dispatched $o the user 3 i accordance
with the dispaich mstructon, and, 3s dspadcl ndrmation, the postizon infoaaation of the veldele and
mfonmation on various dispatches are ransmitfed and ased. Service fo the fhird pariy. Ax a price for providing
the service, the service organization [ colfects & vebicle allocation fee from the user 3 and a user introduction
foe from the bustoess 4,

As deseribed above, by exchanging mftrmation between the sevvive orguntzation 1, the wser 3, and the business
operator 4, the user 3 abwiays nee d> to condact the service srganization 1 whenever he wanis m wse g faxd, Taxi
can be used nuder desired somdtans, and e iy can be u-M{ easily and quickly for the aser 3, amid the business
operator 4 can efficiently operafe the business vehicle. As a resnlt, the service provider T that provides this

service ean reeeive the price for providing the service.

§2] Detailed Function of System Next, the sbove-described provessing contents will be descobed with reference
fo fhee transfer of mbognation bebween related deparfinenis .md the sequence fhereof. (2417 Member Kegistration
Process of User The member registration process of the user 3 is p\‘timmca geearding 1o he Towehart shown o
FIG. Firsd, the user eomingl 13 (10} accesses the Web server § of the service organizaiion 1 o display a public
heme page. Next, when the oser termnast 135 transniis 3 mernber registration request o the bome page {step
AD), the Web server 5 accepts the reguest {step AZ), and imnformadion on o member registration page lor Rlhng in
necessaty registration toms. Is transmitted (step AD).

Ra;mitatm'mn imm netessary iw nwmbgsah;p wm«imuun are 'ii\ph\‘. e on ihc USET {2 rmmai Il’\. zmd w }um the

ﬁw FZCRSNATY EL‘“I\H atmn :m‘m wation. \ re-m!mtmn pme.sss in ym !ummi Msu} on ﬂk G‘Hd of ihc skm is&p
3, and when the regastration is completed, & notifiostion 1z given {(step AS). Upon reciving the e
completion notification, the user terntingd 13 displays the notbeaton and can be confirmed h}; the user 3 (step
ATy Thus, the registration process ends,

In the above case, for exanple, s;m\.mi condittons can be added as pecessary registraon ifems. For example, a
condition that rdicates that the wser 3 15 disabled, a condition that speeifies the type of veltele fo be nsed, a
cosdition that prioriiizes a low prive as a prionity condition, & condition that priontizes guiek wrival ai
destination, and various condifions. There may be conditions {or giving priovity to a veliole that can oblain the
information of the vehicle as much as possible.

2} Business Repisiration Process Next, the business registraiion process will be deseribed with reference o
FIG. Chae of the torminal devices 23 aad 24 of the basteess operator 4 accesses the Web servey § of the service
orgamization 1 to display 4 puh{sslwd fwmepage. Neat, when ¢ company reg .ir\mnn reguest s ansmutied from
the inmepage by the company erminals 23 and 24 (step B}, the Web server § aceepts the request (step B2) and
fiils 10 necessary registration service Horns and pecessary registeation dems, OF the business rogistration page for
fransassion {step B3).

Jand 24 and
1343 PEU‘.. LSS}
ui!\ I“"‘i‘ afton »1-.1[:3

The registration ftems pecessary for business registration sre displayed on the business forminads 2
when the operater of the business § fills i ihe predetonmined Homs sud perfonms touasnis
84}, the Web server 5 The registostion provessing s performaed based on the veceived nog
{step B3Y, and u yegistrtion foe s charged {step BG).

Whon the bustnoss opeatesr 4 processes the registration fee paverent ssing the business operator teaomals 23
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.md 24 ¢ by ancther method and fransants the vosadt {step BT, the Web server § confioms the seception of the
sion fee and confioms the QK I se, thes ie nodified {step BRY, and then the business foominals 23 and 24
are neged to register the designation of the bidding condition. When the husioess ferminals 23 and 24 enter and
transmit, for cxample, the confends specifving the vebiclke allocation wnit price and the bustoess conditions as the
tidday condRions {step B9, the Web server 3 receives this and repisiers the bidding conditivns (step B ),

by ending fhe busin FATEHON Process,

tep 3% desenbed above, if there ts a special service o the Bke provided by (e busmess operator 4, § can be
registered as @ condition fr presenting # © the user 3 side. For example, the service contents that are the nsage
conditions nclude services for peophe with disabilities, services that pricritize politoness, services that priovitize
quick response, sorvices that prioriize low prices, shor-disianes priovity serviess, long-distanee priority
services, smiaki nambers of people Register services that can olaim spperionity over other eompanes, snch as
FrEOTRY servives, farge munber priorily services, ofc.

{2-3y Velnele Position Informadion Managemend Processiag The Web server 5 of the sorvios institubon 1
acguives and roanges the positton indormation of the bustne lude% msied by each Basiness <\pers~3ti=r 4. 'Hni
managenent s performed so it when the vehicle reguest Antommwn is reserved from the user tﬁx vehicle
can be prompily dispaiched by searching for the vehicle Jocated closest 1o the place where the user 3 & going ©
board. Is what vou do.

in this system, each business operator 4 manages by ransmiting and acquinng the posiiion and vehivle
information of the buxiness vehicle owned by the compay from the i-vehicle dev axd thus acquiring the
velnele, Is pertodically ransatiod to the service organization | fo nuorage the postan informstinn of the
vehicle of each company £

For example, the servers 23 and 24 of the taxi company A (1 7a), which is one of the businesses 4, recotve
inforration from the orevehivle devices 35a and 23b monanted oo two vehicles as frllows. The in-vehiele
devices 28q and 230 detect the pm‘i‘ticm of the vehick: using the GPS faaction (Steps Cla and C1b) and create
vehicle operation information (Seps C2a and C2b). The vohicle operation informaation includes \ehsdc position
infonuation detected by & GPS mmmm busine bedule mformation input by a driver, busines
indormation, dady weport tragsnission £ recephon inforuation, lormation mdn.ﬁmu whether business can be
avespied, and the fike.

Then, when aa aashretion to detect the vehiole position is transmitted o the seovers 33 and 24 of the i
company A (sfep O3}, the wn-vehiche devices 2 5a amd 35y fransenit the vohi bpemimn information sreated as
fbed shove to the servers 23 and 24. (Steps Cda and C4b) The servers 273 and 24 vreate the '\‘t‘h’i&‘f{t
operation manzgement information of the commercial vebicle owaed by the compary based on the recetved
vichicle operaion infoouation, pmd rewrite the donmation of there i s change fom the pruxuu\ minnmﬂwz\
{step 5).

Then, the servers 23 and 24 ransmit the vehicle position infornstion of the cresied vehicle operation
nuenagernent formeaton t the Web server § of the service orgaaization } {Step C63. The Web servey § recelves
the vehicle position information from the ot company A (Step O7). In additton, vehicle pi)simm infornaion is
received from other taxi companies other than @i company A as needed (steps Clg, COb ), And the vebicke
pusition mitemation received from each taxi company is colectively managed {siep Cla, U)b 1 Siep OR)
desoribed above, the service organtzetion | ruanages the onerent position information of each ki a.mn-pan_\\"xr
vehicle so that # can grasp the current position inforpation, and can quickly respond (o the vehicle reguest
infurmaion. ing.

{2-4} Processing {or Vehiole Reguest Information As deseribed above, preparation i made for vebivle reguest
information received from the sser 3 so that the system fmctions smoothiy, Next, a provess for the vebicle
regnest mdormation fom the user 3 will be deseobed with reforenos to FIGE,

Heve, as o nmioded vase, @t company A (178), 2 taxi company B (17h), and 2 private taxi 28a can be handled
gocording to the vehicle request wiormadion, and one of these compantes 4 is selected by biddmg. Will be
desentbed.

First, when the user 3 operates the user terminal 13 (163 to tmnxmn: the vehicle request mfonmation to the Web
server S of the service organization | (step 1313, the Web server § aceepts the request. {8tep D2) A search is
wiade for 3 corapany 4 that meets the vedpele searel condiions ncladed in the vebicle searchmformaton or a
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vompany 4 hat has 3 vehicle hal matches the velnole search condions (step D33,

T the case deseribed above, when the wer 3 operates the pser tenminal 13 fo iransmiy the vehicke request
information, the service institation | reguests the service institagion 1 for 3 special service, or deterprines the
quadity of the service. Cas be reguesied. In this oase, a desired vehicle request condition may be set by
eonfirming whether there is a service confent &y be requested while exchunging with the Web sevver § mutually
FThen, when searching for the business 4, it is checked whether or ot there ds an tem speciiied as the velcle
search condition among the Hems registered at the time ¢ usinoess registration described above. The
operator 4 that owns the vehicle located of the closest position from the position infonmation of he owned
vehicke 15 checked. The items spectfied as the velineke request conditions include, for example, conditinns that
fhe serviee contents reguested by fhe wser 3 are provided, the snraber of people, the destination, and the price.

As deseribed above, when the three businesses 4 of the faxi companies A (178) and B (170} and the individual
taxi 28a ave searched as the businesses 4 that mect such 8 vehicle seeking condifion, the Web server 5
inforraation mdicating that a bud « fo be made s travsmted o these gethey with the vehele regoest
miormation {step D4y

Heore, for eximuple, when the faxt compay A receives the vehicle request informadion {step D3ag, it ransimits an
mstroction (0 toaasmil the velticle mformation th cach vehicke again (step D6}, and the vebick nbomastion is
gansmitted from the vehicle-mounted device 25, Then, the vonfenis of the bid application are transmitted o the
¢ d on the securate vebicle infonmation (siep DBa). When the taxi company I3 reccives the
i reqeest nfonmstton (step D), the taxi company B answits 8 hid appleation e respotise 10 the teguest
{step D8by. Similarly, the individual taxt 283 also accepis the vehicle reguest informaton and fransmus 2 tad
apphication {steps P3e and D8

When the Web server 5 recerves the transnassion of the bud apphication frora the thyee target businesses 4, the
Web server 3 perforzas a bidding process {step D9). In this bidding process, the Web server § sedeets the
business entity 4 tha,t meeis the conditions and has the lowest bid price. A this time, H there s aoough time,
comnnuntication processing can be perfonmed with each of the businesses 4 to receive a rebud price.

When the hidding process i completed and, for example, the texf company A s selected as the winning

business 4, the resultis trapsmitted 1o the wser terminal 15 and each business 4 (steps DI, DlHa o D1 1d). Then,
the Web server 5 transnaity 1o the faxs corapany A which is the sucoessful iddee 4 so as o ssue s v \,}ml
aflovation mstroction, and also ransmits the mwsirnction 1o the usey foomanad 15 (step DAY The vsex 3 oum
reeive and confirm the information indicating that the vebicle sliocation instrction has been given {step DI3).
Forther, the te company A instructed to dis;m\h ihe vehicle tssues an msirpetion to dispaich he vebicle to the
in-velicde device 23 of the tanye vebicle by the servees 23 el 24 Osteps D14 and DISy

By performing the shove processing, 3t is possible to promuptly and rediably dispaich a vehiel io the wser under
approprinte conditions after recetving the vehicke request inforsraiion, and notify the user 3 of this, The bidding
provess is performed slmost ¥o rest me, 3ud the resudt is nofified b the aser 3, thereby realizing «quick
response.

As doseribed above, when the wser 3 transmiis the vehicke request informadion o the service organizadion 1, i1
necessary i add 8 pi,im where the wser 3 gets on, that s, a ase place, as a vehicle reguest condition, e
termidnal 15 &5 provided with a position detection fhnction, # is automatically added.

PR shows fhe processing. When the sser 3 operaies the gser feowingd 13 instrges transmissien of the
vehicle reguest tnivmation, fivst, the postfion detedtion processing 1k perfirmed by using & GPS function o the
fidre (xtep E1) Then, the user is prompied o nput vehivle seareh condifions {step B2, When various condidons
stch as destineion, nmnber of people, and peice are input, the taformaiion is created av volicle request
foraation md ransrstied to e Web server 3 Ostep B2y E3) Thus, the usex 3 can amtoxastiosily infoos the
usier of his ¢ hey cureerd Tocation without knowing the exact location, and can easily and guickly s velcle
reguest information i as unkeown land. |

{2-5) Vehicle Alocation Jnformation Tonsodssion Provessing Next, dichng the peood o when the vebivle
alfocation s mstructed 0 when the relevant vehicle is allocated 1o the user 3, vehiele information indicating the
pasition of the relevant vehicle is transmitted fo e user. The vehicke allocation informaiion transmitiing
process for mmtifving the veltele 3 wall be desertbad wiath reference 1o FIG.
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The user I transmits the velicle reguest information usiny the user termoal 15 {(siep FlL As aresoh of the
above processing being performed by the Web server § of the serv tixaiion 1, the {axi company A huving
the corresponding vehicle is ohtained. When the dispateh fnstruciion s given to (174} {step F2}, the dispateh
fsteuchan iy fosnsmiied m the correspoading velnele, aad the Sispateh instaection is recetved by the in-vehicle
devics 25 {step FI) Until the vehiole 1s dispmdwd o the oser 3, the position of the velucle s confinmed amd
transmifted 1o the user termnal 15 of the user 3 together with information en the vebicle, Tn this case, the taxi
eopnpany A first ehoeks the dispaiched vehicle (step FA), and requests postbon infonmation from the vehicle-
mounted deviee 23 of the velscle {mp F38). The m-vehicle device 23 detects the cunrent position using 3 GPS
fmeiton or the Hke in response to the received position information regquest (step F6), and transoits the

apeation wfommaiion o the Web server b im her with the ebiansed current position informstion. (Step F7

SEER: ¥ 32

The Web server 5 ereates vehicle alocation information from the recetved vehiole operation informuation and
mfotmation on the destination of the user 3 and iransmiis the information fo the user tertninal 13 (step F8). As
the vebicle allecation wnformation, vadous infoomation such as wap information aad route mformation relating
0 the ronte from the use place o the destination, mivouain relating fo the currerd position of the nser 3,
mformation velating to the destination, peripheral information of the ronte, traffic information or weather
nformation, et mcluded.

Since the user forminad 13 receives and displays the dispaich mformation {sleps 'V and F1O), the usey 3 sees the
nformation and moves 1o the position of the dispatched vehicle or to the destinalion. Vehicle allocaiion
imfonmation can be obiained, and the Hime uniil the vebicle srrives can be used effeciively, For example, when a
taxi s called for & pariner who s sebng on the costomner, the thue vetd aroval can be knows, and doeng that
tinie, the cnstoney can be served psing the fime effectively. Also, even 1 the faxd 8 delaved doe to traffic
congestion ot the ke, # is possible to confiom that the fagi has been delayved based on traflic information or
mformation on expected avivald, so that the usor can walt with confidenes,

The velicle aflocation indonmation as desoribed above Is ransitied from the Web server § as needed o the
vebicle arrives (steps F1H, F12, and F13). Thorefore, even i the ciroumsiances rogan ding iIR‘ vehicle allocation
change, e wser 3 oo use the mformadion. Thus, it is possible o accurdely receive the infonaation
corresponding to Has and obiain the vehicle alocation infonmaton.

The above-deseribed franster of vehicle alfocation mformation has been desertbed a5 a u‘l}ilul!f‘i(mﬂ it which
the rg-vehivle dewvice 25 tomsmdas and receives data divectly to and from the Web server §, bt the tomsfer s
performed via the servers 23 and 24 of the taxi company A {17a) Yon may do €,

{2~ Other Processes and Functions Other processes inchude usage fee payraont processing and questionuaire
coltection provessing. {2-6-11 Payment Processing Aftey the wsere 3 receives and oses the vehicle sllocation as
i shove, fhe “\\ eh server 5 of the servive organdzation T charges a vebicle allocatinn wsage fee, On the
other hand, the user 3 instructs the frapsder to the designated aveount registered 1 i advance by the user terminal
15 ov the ke comp ctx’:‘»: the pavme, and ransands the fsct 1o the Web seever 5. Thereby, the procedure of the
wse by the user 3 s completed. Further, the Web server S bills the business operatox 4 R o user introduction fee
The bustess entity 4 performs pavivent processing of @ cerfam user mtroducting fee m response to s, and
transmits this © the Web server 3

L

Nivte that these paymont processes can be sef o amtomatically perfiem an aceount ranster process, or can be
performed by a credit process or an e~conmmrree process. Further, with respect fo the fee to be paid when the
user 3 uses the taxi, it is also possible 1o simikuly perfonn the secount iransfor or the processing by oredit or B-
TR

{(2-6-2) Questionnaive Processing When the user 3 uses  faxd, the service organizaiion § uses the Web server 3
terrespond 0 the user lemainal 13 and respond o the faxi servies contents. Sond a questiontaire foon
nvestigate. Un the otber hand, when the user 3 apswers the grestionneize vem throngh the iser teraninst 15 and
trassiits i, the Web server § stores the respit as a guestionnare resudt for the vehicle of the i:nrmups.\ndin&
cotmpany 4 d!)d compifes the vesult, It will be presented at the time of subsequent use o the user 3. In this case,
the Web serv may, for cxaraple, tank the quadity of the service for exch of the providees 4, grasp the
characteristios of the quslity of the service, and By tronsmitting fhie daln, the Jais o be used for exarmaing the
method of providing the serviee of the corvesponding company 4 and improving the gquality, or recopmizing the
differonce front the other companies 4 and using the infonmation 1o present the improvement and servieeability,
cte. Can be provided as.
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{1y Processing Detads FIG. 1Y shows a processing progeam of @ velocle request informastion disiribation system
for "sharing” vehicles. The processing flow will be desoribed focusing on the differcaee from the prosessing for
the vebiele teguest inforoaiion shown in FIG. 7 in the fiest ensbodiment. Here, a case will be deseribed ws a
moded pese where ¢ vebicle capable of "sharing™ 1s searched when the aser 3 fransmis the vehicle regnest
mformation.

Frost, when the wser 3 tansmils the vehicke request information o ihe Web server § of the service organization
through the aser feremnal 15 (step G, the Web server S recatves the vehiole reguest information and finds a
vehicle that meets the vehivle request condition. A search is performed to defermine whether or not there is
{steps G2 and G313 Atihas time, the vohicles fo be searched are oll the vehicles in the empty state doseribed
above, sred the vehieles I fhe case where fhie business operator 4 has contracted o accept the condition of
“sharing”™, It inchades those slready dispatched o users. For this reason, when the dispateh s nsnocted a5 i the
first embodimen, the service Institntion 1 obiains information on the number of persons who can be ridden by
the "disivbuted car™ from the dispatched veluele, g

Then, at this tme, i there is no target velieke o be "sharing” (detormined as "NO™ fn step 54), the process
shifts to perform the same processing as in the first embodiment (step G3). . Then, if » vehicle of the taxi
copnpany A ¢ 17a) 35 searched for as 8 farget vehicle as & possible "sharing® (dotenmmed as "YES™ in stop G4,
first, whether "shm‘inﬂ" 1 UK fer the nser 3 3 O T8 ds inepired Mnthar or aot 3t 18 {step GO). Al thas hae, the
estimated amount of the discount e which is 3 merit obtained by selecting the “sharing” is also transyitted at
he same time,

The user wraxinal 15 disp

vs the reverved disconnt rate i the case of the “sharing™ {*;!:ep G7), and prompts the

user to select whether or not the “sharing™ s OK (Qi'ep GR). Here, Hthe user 3 i ., the condition of “sharing”
1 stopped, and the same velicle o Hocation processing ss @ the first embodimend is performed {step G, Then,

# “sharing” w OK (deteroined as "YES™ iy Step GE), this 15 responded fo the Wb server 3 {Step mm

in response 1o s, the Web server 5 transmifs a regnest for “shariag” to the servers 23 and 24 of fhe taxi
corapany A {172), which is a business h(mn" ihe vehicle (siep G111y When the sxi compary A receives the
vequiest for "sharing® from the servers 23 arad 24, the faxi company A ingoires the wser 3 of the corresponding
vehivle whether or not to avoepd the “sharing” {step GE2). Here, the disconnt sate which s a merit of “sharing
presented as a condition.

Lipon receiving the wquiry shoat “shaving” (step G 13}, the in~vehicke dnm. 25 of'the corresponding vehicke
asks the user 3 who has already us od the vehivle whether or not "sharing” is OK and inpuis 11 by the driver. Is
prompied (step GI4). I the user 3 of the vehicle refuses the "sharing®, the vehick is excluded from the
affocstion farget, and he ssme allocation processing ss in the Host embodiment ts pecfonmed {step G5}

Then, when the nser 3 of the vehicle sefs the “sharing™ OK and the driver fuputs a “sharing” OK response to the
i-vehivle device 25, the n-vehicle deviee 25 passes ihrough the servers 23 and 24 of the taxi company AL
Responds t0 Web server 3 {steps G16 and G117} I the response result indicades that "shacag™ is not possible,
the Web seyver 3 proceeds to the nonmal processing sinnlar fo that of the first embodinment {steps (18 and G1¥).
The vehicle is instnueted 1o dispateh (steps G20, G211, (G22), and a response is recefved from the vehicle. The
dispateh instruction from the Web server S s also iy ansmitied fo fhe user frminal 19 so that the dispateh can be
contioned by display {step G233

Adter that, the vehicle allocation fonuation is transpuitied bom the Web server § 1o the user toroninal {8 m the
s manner as desenbed sbove nainl e “daring” vebicke wrosves b fhe wser 3 You will be able towat As g
resal, the user 3 searches for the “sharing” vebicle after ransnating the vehicke request infhomaetion, and
accepts the "sharing” according to the disconn rate, the vehicle is dispatched, snd vadous infoumation is
transinitted. I s possible o quickly and oexpensively move o the destination while oblaining.

{2} Specific Case Example Next, a speailic example of the above-mentioned “sharimg™ case will be desentbad
with reference fo FIG, Here, a case will be desertbed in which a user B (33 who has "earpooled” in the middle of
the user A {3) who bas nsed the vebiele first gets onthe velicle and moves to the destinaiion. For sxample,
suppime that e user A has hﬁatiicd the vehicle 1) et “Shimbaski™ The ade mfrmaton is communicated by the
driver to the company's servers 23 and 24 s business eomnuuptication, and a reessage such as “Single ride from
Shimbashi o Tokyve Station,” sharing "OK” is also sent o the Web server 3. (In the figure).
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Next, it s assaned that the user B tosvsmity the soldele regrest raformation B the Web server S using the user
weramisal 15 ta “Canza™ (o the Bgore). The nser 8 prosents that the destination 47 Tokve Siatton™ as the vehicle
request nformation. In response, the Web server § obfains the vehicle D as a rexult of searching for he relovant
vehioke, and preserds the condition of "sharing” 1o the user A of the vehicke I to 1nguire whether ot not the
vichinle A cen be used {in the Hgwee)

After the negotiation ii established, the vehicle server 5 of the vehicle [0 is tastrueied to dispateh the vehicle
fromn the Web server 5, and the user B odes 1n "Ginza®™. Upon arviving at "Tokyo Station™, user A pays 1600 ven
as a fee, and user B pays 600 ven. This means that the nsers & and B weere able fo got on at a low price of 200
ven and 80 ven, respectively, for the fare of 1800 ven and 680 ven, respectively, when they got on alone. On the
other buaad, it the o company oaly alows wser. "\ for et on, the fare obtataed is 1800 von, wheress user B adso
"shares”, so that & totad of 2,200 versis obtaived. This means that the difference hats been incroased Ty 400 ven

Note that the taxi corapany A {1 7a) of each of the users A and B and the vehicle I pays the serviee allocation
fee aad the aser mivoduction foe 0 the service orpanization 1, so that the service organization 1 obtins income.
in this case, the wage foe o be paxd to the service organization | is & prodetermined fixed foe, aud & set v an
aneount et does aot impose a larpe burden on the nser or the faxi company.

According to such a second ermbodiment, velicles that have already been dispaiched are also sken inas a

vehiole to be dispatched under the condition of "shanag”, and the Web servex § of the servies organtastion |
checks with both users befure "sharing”, Will be able fo move quickly o the destinaiion by ! %hm‘mv ", especially
when there are fow empty vehicles 1o be dispatehed, The vehicke can be moved to the ground, and the vehicke
can be efficiontly operated for the basiness epenstor, 5o that 3 bighly coaveniont systent can be provided.

Also, in the ease of “sharing” dispatch, st the discount is presente d 1o the user as & condition, # s worthwhile
to actively use #, and if vou do not regnire quality such as privacy, use italse for the poce side. B is sasy for
gsers to get divect benefis 1o teems of iodls, and for operators o Vshare™ muniiple asers, wnproving the
operational efficiescy of vehicles and improving the retien on mitleage Can be improved. By providing sach a
service, the service organizadion 1 can oblin a usage foe from both the user 3 and the business apevator 4.

{Eather Faubodiments) The preserd mvention is oot Roifed 1o the above ewbodinent, bat can be moedtiied o
sxpanded as follows. When performing 3 vehicle reguest by votee, a voice guidanee vehicls request recepfion
server that can perform voice sy nthm\ s used. However, the prosent invention is nof Hindted to this, and an
operater can be aranged to receive 3 vehdcle request by telepbone and perform mpud processixg.

I additon, when making a vehicle request by voice, between the presentadion of the vehiele request
mdurmation and the reception of the vehicle allocation information, kang up once and retum fo call the vehicle
afloeation mformation fom the service ageney siide and confadt us. Alfeownyvely, a sertes of processes up o the

ciiftcaiion of vehicks alleeation mftrmation way be performed while the telephong is connected. The example
01 presenting taxi rides as vehicle request information is shown, but of course it can be applied to shipping,
reguesting services such as moving or delivery, s, Can be. Hewever, the conditions of dispatch and the manner
of providmy dispaich wformation differ slightly depending oa the case

The in~vehicle device 15 not limited to the one shown in FIGL 2, and aay other device having the same fugetion
can be used as appropriate. In the service organizaiion 1, w large sumber of servers & to 12 are provided 1n
addition 1 the Web server 30 However, 1t s not always secessary o provide all the components individually,
and the server is configured by using a servey having the same fanciion, You may. [y addition, it i not
necessary to provide all the servers, and the pecessary servers may be provided as appropriate according o {he
marpose et appbeation. The astwork cian be any network other than the Interaet 2 aond ihwe selepbone fine
netwark H_ such as 3 packe! communication nebwork, a short-range comenonication network, an optical
communteation network, and & wircless communication network, as long as the above-deseribed communication
i passible.

The nevigation devive may be o human navigaton device other than the car navigstion device. Reganding the
sefting of the disconnt rate when riding "sharing” i s possihle to defermine and set appropriste rules, and fhis
systeny is also sot between users and bostresses by applving bids May be fwmed. I sddition o the “sharing
systern can be formaeid that stlows otber users 1o be dwsconred and dispached on the retno ip from the
outward trip o the destination (o which the gser is o be moved. In this case, by allowing the user i choose o
use an inexpensive ot that can be used cheaply, knowing to wait for some time, the nsey oo enjoy the menit in
twerams of charges, and Comppared to travelisg on the retern rowe, profits can be obtamed by allocating vehicles
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wseers 3t doow const.

The vser 3 does not ahvays peed to pardform the member regisivaiion in sdvance, and may perfon the member
registration pmcew when tragsmitting the vehicle request wiormation when recessary. Alse, I s not pecessary
for the busisess openytor 4 to perform business registeation e sdwonee, sod e service organtzation § may
obian vehicle allocation by distnbiting vehicle reguest mformation as needed aveording 1o necessity. You can
also build g system,

In each of the shove embodiments, an examnple i which a faxi {5 used has been deseribed. Tn this case, the fane
can be sof based on a geperdd fare, or the fee can be set secording W a unique serviee rule. You may do it. Also,
there are vanous sctiog rules forthe wutm of cach foe of the user 3 1o the case of the “sharing™ boarding, so
there is o seed fooset them contrally. Can 3‘1 bt and vsed floxibly,

The service institution 1 has been desenbed by way of example in which the Web server § conmunicates with
ench velncle via the servers 23 and 29 of the business operator 4, it other than when the controt of the business
opetator 4 15 perforned by e seovers 23 and 4. It 16 also posstbie to constnuet a systom. i which the insvehicke
device 25 of cach veldcle mdependently receives vehicle request nformation. in !h!'» ase, e servers 23 and 24
of the business entity 4 can parform overall management by posiitoning fm B 3 and 24 based on the
exchanges and resulis. As a resalt, the service organdzation § ean directly negotiate with the vehick-mounted
device 25, and can porform 4 quick st acorete vebiele ablocation service,

The service organization | can provide a veluele allocation service in response 1o the tmusmissmn of wgent
vediele request infonmation by the wser 3, o 3 vehiole regnest teansonittced by the user 3 to reserve 3 vehicke
ablocation for pse i« provioas schedule, Information can also be recedved and addre‘s‘sed_

The service orgamzaton 1 traasmits the guidance infonustion am the appropriate price fo the user forminat {8
gsing the standard pm\ data for the poce specified by fhe user 3 when the vehiole reguestinformation &
received by e wsee 3. By construeting, 1 s possible o make reasonabde pse for the aser, and if & possible t©
achisve safe and rcimb}s nse,

iof Desoription of Drawings
1 v & schematie configiration disgram of a system showing @ first embodiment of the present nvention
FIG. 2 s a diggram showing a configuration example of an in-vohicle dovice,
TG 3 iy an oporation explanatory view showing an outlise of the systom,
FiG.

4 s a dusgran showing 3 Sow of 8 user member registralion process.

”

Frgure 5 Diagram showing the Tlow of the business registraiion proce
6 1x & diagram showing the fow of the vehicle postiion mformaiion management provess
Pl 7 3s a diagrwn showing the flow of processing For vehicle request inforraation

Fig. 8 Flowchart of on-board unit posifion informmation acquisition and vehicle request information trapsmission
DIogessing

Fig. 9 Dhagram showing the flow of vehicle allocation iformation processing
FIG. 10 FIG. 7 comresponding to FIG.

FIG. 1T s an operation explanatory disgram showmg @ flov i the case ol a carpogd.

Exphluation of symbols

i is a service organization, 2 is the Infernet (nebwvork), 3 is a user, 4 15 2 business operator, 3 is a Web server
{vehicle allocation service devies), 6 is a vehicle search serwer, 7 is a vehiele search condition mansgament

database, and 8 is 2 puble offering server |9 is 3 dispatch server, H) is a map server, s 3 route server, 12 4ga
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veioe guilance reguest raguest seever, 15 s @ PRI, 140s @ folephone Hne oetwork (setwork), and 13 sad 16 are
gser tornuinals {aser termmnals), 15a 15 a porsonal compuater; 156 s a PEIA, 130 {88 navigation devioe, 158d wan
i-vehiele terminal, 1Ha is 3 mobile phone, 16b 15 a public wlephone, 172 and 17h are taxd companies 183 wnd
18 are ransporiation conpanies, and 19 and 190 are buses. Company, 20 to 200 are taxis (business vebielesy,
Tiaand 231b are ixcks (business vehiclesy, 22 mnd 22 are (Bostoess vebickesy, 23 & an onder reeciving server
{business terminal device), 24 i a dispateh server (hosimess fonmmad devise), 23 5 3 vehivle-mounted dovice
(business vehicle deviee), 26 and 26b are mdividual taxi operators, Reference munerals 27z and 376 dencte
private transportation compantes, 28a and 28h denote faxis (husiness vehicles), 29 and 290 denote trucks
{business vehiclesy, 30 denotes an on~vehicle contred deviee, 31 denotes 3 vehicle behavior sensor, and 32
denoles & GPS device.
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JP2OH33310134 SYST

G RIDE-SHARING OF

M, DEVICE AND METHOD FOR MEDEAT]
VEHICLE

Raiat originsting from souvess other than the EPO may aot be acourate, cosplete, or ap to doie,

The swording below v an initial machine ranstation of the wigind publication. Te gensrate a version uxing the

farest fransfafion techmaols g fo the origingl language fext and wwe Potent Translate,
¥ & & &

o

{Rg1] BACKGROUND OF THE INVERNTION 1. Field of the lovention The present invention refates to a
velicle shagng ntermediary system and apparatus and so imjeonediary wethod, and more pasticalariy o a
vehiehs sharing dormrediary syston sedd apparatns andan intesmediagy method soitable for mfenmediation
between persons having so knowledge,

{00621 2. Desoription of the Related Art As a technigue for sobviag probloras such as urban congestion, nuisance
parkong, and crwvrromuentsl destructio, 8 techagie for oblipging efficient use of antomobtiles represomted by
carponling {single-person vehicke regndation) is keown. b addition, in arcas where public transportation is not
jent, car sharing 1s sl an pmportant means of transportation for those who cannot drive a car. Also, young
people are increasingly interested o hitehbhiking personal irips and group trips with strangers.

{0803} However, car sharing has the following problems and has not heen widely spread. Firsi of all, there fs no
methud for efficientdy searching for a rider whe wishes to ride fogether and a side whoe wants to provide vacamt
sets, Finding a o fhat sol] share vone car divectly on the read, or Brehop someone whoe wants 1o share vour cay
while driving s ineificient, nuless vou have tme © spare. Abseni,

j863] Sccondly, the needs of buth the side wishing to ride aboard aad he side wishg 1o provide vacant seats
warely comcide completely, sud the destination and e are ofien differont. For this reason, there ave
menvemences such as abandoning fhe carpuoling or making a detowr. In additon, even i carpooding 8
performed, in a2 stiuation whers the above needs do not mateh, either one will be inconvenienced.

FIO8S] Third, i the side wishing to ride fogether ard the side wishing to provide vacant seats are differcnt from
sach other, ®t cannot be denfed that there 1s 4 sense of resistance to bowrding {making). Even when the sbove
nesds are met, # is not possible to know any infonmation abmat the other party such as preferenees until the car
i aciuadly shared, which may caose unpleasant feelings or canme moubie.

{0006] The present fnvention bas boen made (o sobve the above-mentionad problems, and an object of the
present fnvention is o provide a velick sharing intermediary sysiom aad apparatus suitable fu mtennediation
hitwesn persons having e acqusintapce and wn intemeduay method. ¥ s

{00807} According to « first aspeet of the presend tevention for providing means for solving the ahoveamentioned
problems, an access from a teominal of a person who wishes o infermediary vebicle sharing 1s accepied, and A
earpooling rafesnediary conter wrminad of a carpunling hovonwedtay i that medaios carpooling, either
o the terminal of the person who wants fo mfervene o regest regastration of mediation request data, either
{0 request carpooling or o provide vacant seats Data registration memns for accepting and storing regisivation of
desired mediation data consisting of process information inclnding designation of the user, personal atirtbute
irformation inchuling contact imformation, and a termiaal of 2 mediator requesting a search for the desired
mediation data From at least a request for shaving 2 ride or & request for vacant seats, and u search request with a
desived condition of an tom ncluded in the mediaiion request data. In addition, the desired mediaion request
data 35 retoeved from the duda scarch noonns for searebing the stored mediation desired datn and transomtiiing s
search result that at least conceals the contact information and the terminad of the mediaior who has recetved the
search vesult. And a mediation informadion providing means o1 anamitting the contact information of e
medintion desired data for which the designation has been made when 2 request for the contact information
desionated by desigosting i receivesd A terminad is provided.

7]

{0008] Fwrther, in the above-deseribed crpouhing broker center ormiaal, in place of the broker information
providing mewses,  reguest Tor the contact informaation is received from fhe broker who dosives the brokey who
fees yecetved fhe scarch resalt by speoifving desired brokersge Qata. b fhis case, the toformahon processing
appavatus may further nclude means for requesting a mes > jo the registrant of the mediation request data and
wransmiiting the message 1o the contact information of the medintion reguest data that has beon designaied.
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and teamsmitting 3 seareh osdi coneesting the contact infirmahon,

JOB2 1 The medisiion information providing endl 33 desipnates ¢ selects deosited muediation request data from the
tenmal b ol the person who bas received the search resull and receives the request for the coniact imformation,
aerd the medishion infemmstion that bes been desiguated { selectind is xecctved. Thiz xs meany for transmiiting
eosfact wformaion of desired data,

FOH22] The registered dala management means 34 i3 a ;wans fir managing the mediation desived data stored
and held i the storage device 36, and the departore date and e infonmation Inchuded in the process
nformation of the mediation desired data has passed at @ predetormined interval, To delete the desired

mediation date.

{0023} The user suthentication means 35 regquests wdentificaton mftmmadion Gogin aame) and asthentication
mformation (passwordy from the teominal to which access is attempted, and is correctly input in light of the user
suthentication daty stored and held in the storege device 36 This is 3 moans for perantiing access 0 the looinal.

J924] The storage device 36 s 3 magnetic disk device o the like that stores and bolds the medianion request
data wnd user authentication data in which identification information (login name} and avithentication
infoomation (passwaord) are associated with cach other,

{0025} Nexi, the operation of the presend embodiment will be deseribed with reference o the drawangs. First, the
registration process wiil be described with reference to FEGS. 2, 3 and 4 as appropriate. FYG, 2 is o flowchant
showing an example of the operation by the registratian provess of the mediation regiest dats. Refernog 1o FIG)
2, first, when an intenmediary apphicant sccesses the carpooling brokerage center fenminal 3 using his / ber
terminal 1, the carpoching brokerage center terminal 3 activates the user authenticaiion means 35 and displays a
ogin screcn. I is sond to the user feoninal 1 (siep S001)

f0826] FIG. 3 18 an example of @ Jogin screen seir out by fhe user authentication means 35, The user
authentication process ik started by mputting dentification information (fogin name} 101 and authentication
infonuation (password) 102 fromn the terminal 1, and selecting and mpuiting "registration” in the menu selection
field {3 and transmitting 1. T done. The user authentiostion means 35 of the carpoohag bioker center foninal
3 compares the denttiication information (ogin name) 101 and the asthentication information (passecord) {02
trapsmitied from the feominal 1 with the user autheniicaiion data stored tn the storage device 36, And confirm

the legitinnrey of the person who atempied the aceess,

F0927] When the wser suthentication means 35 confinus the legitmacy of the intermediary applicand, the
carpooiing iategnadiany center terminal 3 subseguently activates the dala registaation means 31 and sends cat
the registeation fornaet of the dueomediation destred duta (step) SH82).

{0028 FI1G. 4 shows an exsmple of the regisivation format of the mediation request data send from the data
registeation meas 31, Refeming to FIG. 4, the registeation formal iscludes sn informediary section 201 for
sefecing whether o ride togeiher or to provide vaosnl seats, & departire area 202 for the eegistran, wod a
departore place 203 for the registrant. Registrant's destination area 204, repistrant’s destinaiion 205, repistrant’s
destinativn 206, registrant’s departure date and e 207, destination wrival date and tine 208, and repisirant's
desived wish s informaiion consisizog of the burden 209, ihe todal pumbser of people 2 on the
registrant side, the registeant™s prelerence 211 soch as the presence or sbsence of smoking, the registrant’s gondey
212, the registrand's age 213, the registrant’s phone number I consisis of registrant duta consisting of 214, the o
mail address 213 of the registrant, and the mwue 216 of the regisivant, In the registrant data, the rogistrant’s
tidephone sumber 214, sl sildress 28, and nme 216 sre contact infoomation.

{96291 When the medisior wishes to nput cach tom of the registration format Hlustrated in FIG. 4 and activates
the “Registes” button, the nput content is transpuitted from the forminat 1 1o the carpooling mediation conter
feomind 3 as mediation reqoest deta, {Siep SH03).

{0030 The data registration means 31 of the carpeoling mediation conter terminal 3 that has received the

naediation request dats cheeks whether or noi the content of the medintion reguest data 1s incomplaie {step SO
A 2 renlt of the tospecton, i there Is an inpet oxassion, an excesstve auanber of characiers, or an inpnt rule
violation athong the items © be inpat, this s notified and the registeation fonmat i transmitted again {step SO03)

1250

10831} O the other band, when there 6 no dedicioney in the conferd of the mediation regnest dada, the
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ADTOMATED, DOOR~TO~DOOR, DEMAND-RESPONSIVE
PUBLIC THRANSPORATION EYSTEM

Bagkground of the Invention
» This invention relates to a door~to-door transit
5 system which primarily utilizes privately-owned vehicles to
‘ provide high-volume, low-cost, energy-efficient and ecologi-
cally-sound transgportation services for thé publiec, including
the aged and the handicapped.
In view of the critical transportation, environmental

10 and energy problems now facing the world, new approaches are
conatantly being songht to reduce the dependence upon single-
pascenger automobile trips for transportation. Unfortunately,
attempts to elimigata the single-passenger aukto have met with
only limited success to date. Consequently, gasocline con~

15 sumption, traffic congsstion and air pollution levels remain
high.

@ Although great emphasis has been placed on mass
transit systems to alleviate these problems, mass transit
systems are extremelf costly to bulld and operats. Bus

20 - systems raguira largg outlays for vehicles and operating
personnel, while fixed-guideway systems raguira capital
expenditdres many times greater than those reguired for bus
systems. Sgually import&nt, the fact that both high-volume

bus systems and fixed-guideway systems must adhere to predeter*‘

W
fhd

mined routes, makes it impossible for such systems to provide
doon-to~door service for most citizens.

Dopr~to-dooy transportation service is a reguirement
for many aged and handicapped persons. Door-to-door service
is also desirable fovr other riders, since the timg and energy

30 required to get riders to and from transit stations reduces

%?'fr
YN
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both the convenience and the energy efficiency of mass transit
systems. Although taxis, jitneys and dial-a~ride minibuses
offer door-to~door convenience, the necessity of having a
driver who makes his living providing such service to rela-
tively few riders renders it far too expensive for most citizens
to uze on a regular basis, Hitchhiking is too dangerous to
consider as a viables transportation system.

Although ong of the least enexyy efficient forms of
transportation is an automobile with & single occupant, one
of the most enexgy efficient forms is an automobile with
several oocupants. Car pools, van pools and other ridesharing
programs have been encouraged to reduce petroleum consumption
while providing riders with economical, door-to~door trans-
portation services. The advantages of ridesharing are well~
known. By increasing the average number of passengsrs in
each vehicle, the number of vehicle-miles can be reduced
while keeping the number of passengsr-miles coenstant, By
sharinyg the operating costs both the rider and the driver
save money, while gasoline consumption, parking, traffic
congestion and air poliution problens are all reduged,

. Pespite these benefits and an intensive advertising
campaign, 75% of all workers who commute by automobile drive
by themselves. One of the reasons for this is the absence of
suitable backup transportation for commuters who rideshars,
such backup transportation being needed whenever a drivexr’'s
or a yider's itinerary changes. Because noncomwnuter bravel
is less regular and fepetitive than commuter travel, con~
ventional xidesharing technigues have besn used even less
for this type of ﬁravél. Noncommuter travel currently repre-

sents 60% of all automobile trips.

1 oL H ~ o~
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Our existing agtomcbiles and roads constitute an
effective door~to~door transportation system for many citi-
zens, Begause of the low occupancy rate of the vehicles,
however, it is & very inefficient system, Furthermore, the
system is not always responsive to the needs of those who
either ¢annot afford an automoblile or cannot drive. What is
reguirad is a method for nsing the existing inventory of empty
auto seats on our h;ghways to respond to the transportation
demands of the geneval publig, including the aged and the
handicapped, on an individual trip basig. Voice systems,
currently used by radio-dispatched taxi and dial-a-~ride
minibus services, are too alow and too labor-intensive to be
used for high-volume transportation systams. The volume of
information to be processed and the time constraints mandate
that such a door-to-deor, demand-responsive zystem be automated
in all but the smallest towns.

In recent years & number of auvtomated, demands~
responsive mass transit gystems have been developed with a
view toward increasing their afficiency and cutting theix
cogt of oparation. Anong these are the systems shown in the

following U.S8. patents:

3,268,727 4,023,753
3,895,584 4,092,718
3,953,714 4,181,945
4,015,804 4,208,717,

Also of interest is Bennett et al, IBM Technical Disclosure

Bulletin, Volume 14, No. 2, pages 438-440 (July 1971). Most
of these systems apply to fixed-guideway rass transit sys-
tams, although patent No, 4,092,718 and the IBM Technical

Disclosure Bulletin pertain to bus systems, In every case,

kN & v ¥
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\however, the mass transit system involves vehicles traveling
along predetermined routes between predetermined stations.
That is, each vehicle in the system has respective origins
and destinations which bear a predetermined route relationship
5 ' to one another, The route does not vary according to current
vider needs, Accordingly, these systems share the major
disadvantages of other mass transit systems in thelr high
capital costs and inability to provide door~to~door transporta-
tion.,
lé Unfortunately such automated, demand-responsive
tfransportaticn systems of the fixed-route, station~to~station
‘type are not easily adapted to a flexible-route system
. because of the many unigue problems presented by door-~to-
‘door sexvice. In order to be effective, a high~volume door-
15 'ktnﬁdoax system reguires many more vehicles of smaller seating
' gapacity than a station~to-~station system., A doosr-to~door
N system must also be ab;e to instantanecusly match a large
qumber,oﬁ different ride requests with an sgually large number
of different ride offers. Common routing is not the only
20 criterion for effective matching. Timing and seating needs of
riders reguire matchgng with timing and seating capacities of
vehicles.
Bocause of the volume and complexity of the data
.required in a trip-by~trip scheduling system, special compuker

25
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In order to minimize capital costs, most of the
transit vehicles should bhe privately owned., In order to
minimize operating costs, extensive use should be made of
voluntesr and partntima drivers, particularly during peak

& traffic periods. The seéuxity of private citizens who do not
lknow sach other but nonetheless share rides with each other
must be snsured. The current suitability, from a point of
view of safety and liabi}ity, of privata vehicles and thelr
.dxiVErs to transport riders must be monitored continuocusly.

in ?urthermore‘once a vehicle is assigned to a rider or group
bf riders, zome method must be provided to ensure that
vehicles and riders will make proper connections. The ability
'to deal with all of these variables on an instantaneous,
¥eal-time basis is far beyond the capability of known fixad~

15 route automated transportation systems.

ISnmmary of ;he Present Invention

The present invention is directed to an automated
public transportation system adapted for high~volume usage
20 and capable of providing door-to~door transportation while
reguiring a much smaller cost to build and opexate than
fixed~route mass transit systems. It is basically a ride-
sharing system which makes use of modern communications and
computerized control techniquas to provide public ridssharing
a5 in an organized manner with sufficient instantaneous, demandQ
responsive flexibility to eliminate the present drawbacks of
other ridesharing systems such as carpools and the like, Its
. extreme flexibility offexs the potential of extending the
benefits of ridesharing to noncommuter travel. It should

30 alsoc stimulate the growth of carpocls and van pools by
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providing convenlent backup transpertation services, thereby
eliminating a primary objection to comventional ridesharing
systems. |
The high-~tost characteristics of other mass transit
5 gystems is eliminated in the present éystem by the use of
| existing roads and privately-owned vehicles whose drivers
offer ridesharing services on a tri?»by-trip basis to the
public through a communicaéions and auvtomatic computerized
coordinating network. Interactive terminals are provided, at
1D fixed locations and/or in vehicles, having registers of any
suitable type for the entry of information, through which
drivers of the vehicles may transmit ride offers by tele-
comnunications to a central coordinating station containing a
general~purposs, programmzable computer, Each ride offer
15 indicates an origin and destination determined by the dyxiver
of the vehicle, sueh origin and destination thersfore having
ino predetermined route»relationship to ong another, Rider
interactgve communications terminals are provided at public
and private logations cqpnected by telecommunicavions net~
20 Qﬁzks with the centrai coordinating station for permitting
ii&ensed members of the public to reguest rides From any
origin to any destination in the area served by the system,
such origin and destination likewise having no predetsrmined
‘route velationship to one another. The central coordinating
25 station coordinates the ride regquests with the ride offers,
comparing the driver's indicated origin and destination
with the rider's requested origin and destination. Variable
kiimes and seating for ride raguests and ride offers are
algso compared.
35 If a ride offer and ride reguest can be matchsd

within predetermined geographical, time and seating limits,
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> the central coordinating station transmits to the driver the

‘vider's location {and preferably transmits to the rider a

description of the driver's vehicle for recognition purposes)

thereby instantly matching the rider with a ridesharing

‘vehicle and enabling the driver to pick up the rider. The

‘matching process is accomplished to anable the drivey to .

pick up the rider esither close to his own origin or by stopping
or detouring slightly aleong his vroute. BAccording to the
matching process, the rider®s destination will be closs to thé
ériver's destination or generally along the driver's route.

The system also includes security fsatures for

preventing unauthorized access to the gystem by drivers oy

riders, continuous monitoring of the suitability or eligibility

©of currently authorized drivers and riders to participate in )

the system and accounting features fo; Filling riders and
reimbursing vehicle pwners for transportation services.

Aecordingly, it is a principal objective of the
prasent invention to provide lowecost, energy-efficient,
door~to~door transportation services usable by the public
on a high-volums basis.

It is a further principal objective of the present
invention (o provide public access to transportation by
privately-owned vehicies on an instantaneous, trip-by-trip
ridesharing basis, thereby increasing the utilization of
ridesharing not only for commuter travel but also enabling the .
use of ridesharing for noncommuter travel.

It is a further principal objective of the inven-

tion to-give the public access to ridesharing vehicles by

means of & highly avtomated system. This system links riders
and drivers by telecommunications to data processing equip~

ment which avtomatically and instantly matches riders with
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ridesharing vehicles according té origins and destinations
indicated by riders and drivers.
it is a Ffurther principal objective of the inven~
‘tion to enable both riders and drivers to entexr and recelive
5 trip information directly from a central computexr system
via easy~to-use electronic terminals. These terminalsz are
designed to permit users to enter trip information guickly,
accorately and with minimm training, Purthermore, when
these terminals are not beiny used for transit applications,
10 they may also be used to store, retrieve and precess othey
types of‘data,
' The foregoing and other objectives, features and
advantages of the present invention will be more veadily
vnderstood upon consideration of the following detailed
15 | description of the invention taken in conjunction with

the acoompanying drawings.

Brief Description of the Drawings

FIG. 1 is a schematic diagram of the wrajor com=
20 ponents of an exemplary system in accordance with the

present invention.

FIG., 2 depicts an exemplary driver or rider terminal
»échematic by which ride offers and ride reguests may be trang-
mitted by users of the system and through which messages ﬁay

25 be recelved. _

FiG. 3 is a logic flow chart illustrating the
exemplary function of a driver or rider terminal having an
integral microcomputer control, and illustrating in simplified
form the interaction of the terminal with a central coordiﬁating

3ap, sﬁation.computer.
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FIiG, 4 is a logic flow-chart indicating an exemplary
process by which the central coordinating station computer
automatically limits use of the system to eligible drivers and '
riders. t

5 ,' FIG. 5 depicts an exemplary grid used by the
gentral coordinating station computer to geographically
match ride offers with ride reguests.
FIG. & is a logic flow chart indicating an exemplary.
Q?rocass by which the central coordinating station computex s

10 geographically matches ride offers with ride reguests.

Pescription of the Preferred Embodimsnt

In PIG, 1 the major components of a preferved
enbodiment of a door-to~door public ridesharing system
1s “in accordance with the present invention are shown
schematically. Prospective riders can request rides by
utilizing electroni¢ terminals such as 10 and 12 located in
-fixed locations such as their homes, officesn, shops or public
booths. These sasy-~to-use terminals are connected directly
207 to a central coordinating station computer 14 by telephone
lines and/or c¢able. Drivers of wvehicles can offer rides by
means of the same type of fixed tevwinals or, preferably, by
means of similar mobile terminals such as 16 located in esch
- privately-owned vehicle in wireless communication with the
25 cantral c@nrdinatingvstation computer 14, Some riders

may also use wireless terminals such as 16 to communicate

with the central coordinating station.
. The central coordinating station preferably includes
a gensral-purpose, programmable computer 14 capable of autoe

30 >matically processing ride offers and ride vequests raceived
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from the respective terminals 10, 12 and 16 in the form of
slectramagnetic signals, with no human assistance or inktexr~-
vention being regquired., {&s used herein, the toerm “elsotro-
magnetic signals” includes signals confined to elesetrical

5 cirecuits as well as signals in any type of wave form.!} Howeverﬂ,
if desived for greater public convenience, some telephone ‘
pperators could be provided at the central coondinating .
station to accept conventional telephone ride reguests and/or
_xide offers from persons not having access to terminals guch

10 as 10, 12 and 16.

- FIG. 2 illustrates an exemplary terminal of the type
5uitable for any of the terminals 10, 12 oxr 16. Each such
terminal contains a digital register, indicated gensrally as
20, by which the rider or driver can enter c¢ertain variable

15 information, to be described in detail hereafter, snabling
the system to determine and verify the xider or driver's
‘i}:itr;x'ﬂ;i‘i;_‘;g 2ligibility to use the system, and the details
§f hig ride offer or ride request. The terminal also contains
a display, uvsually a visual display indicated generxally

20 , 88 22, by which the gystem can interrogate the vider or
Ariver and also provide instructions and other messages.

Bach teminal is an interactive terminal that is connected by
‘twowway“teleaemmunications with the central coordinating
station computer 4.

25 While it is not eritical that the terminal itself
‘store any data or be programmed in any way, it is preferable
that each terminal contain gsome capacity in these regaxds
in a data storage unit and microgomputer contrel unit indi-
'catad generally as 29 and 26 respectively to make the terminals,

an ‘ y

10
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easier to use, ko relieve some of the communications load ;
botwaen the terminals and the central cvoordinating station
computer 14 and to rélieve some of the data storage and pro-
cessing reguirements of the central coordihating station
5 computer. In this regard, the microcomputer contro; 28
preferably contains gsequential user intexrrogation programming
and usery identity~verification programming, to be explained
herecafter. The data storage unit 24 of each privately-owned
terminal way contain the terminalls serial number, ooded
10 names of regular users, their system snroliment or "license"
numbers} security "passwords® associated with the respsctive
ugers, coded addresses commoniy used in the area, coded
addresses unigue to the users, the identity of the vehicle
ownad by gach driver-user, and coded descriptiong of trips
15 habitually taken by the user., Publicly accessible terminals
likewise contain similar programming in a microcomputer
centrél 28, and the starage\of data unigue to the usevrs of
' the terminal could be contained in or on individual insertablee.
removable data storage units in the form of unique cards or nl
20 . 'other devivces carried by each respective user.
' Blectronic devices that could be used as interactive

¥

terminals in the ?resent system are currently.available on
the market. For example: a convenient portable digital
computer terminal with visual display and interchanggable
5 25 plugein piogrammabie'modules is marketed under the nodel
designation LE-3000 Ly Ni#dorf Computer AG of Wesk Germany
=énd-Nixdorf Computeyr Persanal System, Inc. of Burliington,
" Massachusetts, The same companies also market an acoustic

telephone coupler which permits the terminal to communicate

30 over standard telephone lines with any computer system. A

13
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socmewhat similar interactive terminal is sold under ths
trademark RDX 1000 by Motorcla Communications and Electronics
Inc, of Schaunburg, Illincis and is adaptabile for two-way
communication with a computer either through an FM radic
g l1ink or a landline communications link., The latter terminal

with an FM radio link would, for example, be suitable for
mebile vehicle-mounted texminals in the present system. Both
of the foregoing exemplary units feature a che~line visual
display; however, it would be preferable for use in the

10 present system to modify such units to provide a three~line
display ox to display the information on the screen of &
television set connected to the terminal, It would also be
desirable to modify such units to be able to store and
yetrieve trip information unigue to sach geographical aves

15" and to sach user in nrder to make them easievr and faster

. to uge. A )

Sowe of the terminéls {particularly public-access
tarminals) may inelude speeisl seonrity devices to permit
operation by licensed wusers only. One such seourity devige, a
20 magnetic-stripe credit card reader, is now used by banks

to permit credit card holders with the proper password to
obtain casgh from automatic teller devices. Other security
devices might include aguipment for recordiﬁg and transmitting
voice prints, fingerprints, or other identifying information.
25 Dther optional terminal facilities might include special
input and output equipment or devices. For sxample, registex
inputs can be by keyhoard, veice, pointer, or dial; display
outputs can be by alphanumeric display, viéeg_;ube, printsr,

voice pr braills.

i2
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The other primary component of the present system,
‘the tentral coordinating station computer 14, may be vire
tually any standard large-scale general purpose programmable
computer of sufficient capacity>to process ride offers

‘and ride reguests in the manner to be described heveafter and

[ %23

in the volume to be expected for a particular transportation
arsa., OGeneval purpose computers of this type are manufactured -
‘by companies such as. IBM, Control Data Corpovation and Digital
Bguipment Corporation and ave commonly used for hotel or

16, Aalrlines reservation systems.

OPERATION
PIG. 3‘ﬁepicts schematically tﬁe interaction between
an axemplary terminal 10, 12 or 1% and the central goorxdinating
15 ‘étatian computer 14. The central coordinating station
. processes only riﬂe offers or ride reguests from aunthorized
users of the system. These are persons who have applied for
" and been granted ind@vidual licenges to use the system
=either as drivers ox riﬂgrs or both, Persons who have applied .
20 ﬁa be licensed only as riders will have heen raguirsd to
provide adequate credit and personal references in oxder to
obtain their liaénses‘ Persons who wish also to bs author-
ized as drivers will have additionally been required to
“éatisfy predetermined requirements with respect to vehicle
2% operator licensing, proper liability insurance and vehicle
safety inapection.
Because of the importance, for purposes of security,
of limiting access to the system to licensad users only,
the user's identity and a unique coded indicia or "password”
3p associated with such user are the first two items which the

user must enter on the terminal. The terminal will display

13
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" IDENTITY?® and the user will usually enter a single char-
acter which the terminali storage unit 24 autcﬁatically trang~
lates into a full user licenge nuwmber. A&lternatively, if the

user is at a public terminal or at a friend's house, he may

(%43

have to entey his full license number or use a special data
input device if the terminal is so eguipped.
After the user’s identity has been entered, the

terminal displays "PASSWORD?™. The user then enters this

information, uswally less than eight characters. The paéswor&;
16 ,will often be a xelative's birthdate or maiden name that is
éasy for the user to remembex, If the terminal iz a private
one, the terminal's data storage pnit 24 contains security
data matching the identity of each person noxmally using the
privately-owned terminal with a respective unique password
15 ' corrasponding to such person, and the microcomputer control
‘26 compares the identity and password entered by the user
with the corresponding identity and password stored in the
data storége unit 24 to determine i¥ the two match. If
;he match is satisfactory, the terminal then displays "SEATS?Y, .
20 asking for additional information, Alternatively, if the
n_‘passworé enteraed ﬁoeg not properly match the identity entered,
the terminal continues to display the word "PASSWOHRD?" until
a valid password is entered. If the user’s failure to entex
ﬁhe proper password conhtinues £or a predetermined number
25 ‘ of tyies, the terminal takes corrective action, for example,
5y sounding an alarm buzzer or visually displaying a message
. such az "PASSWORD INVALIDY or by transmitting an alarm message
to the central computer.. No ride reguest or vide offer is=
processed until a satisfactory matech of iﬁantity and password

3

30 is made, thereby verifying that the user is licensed to use

14
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the system, For public terminals not adapted for the insex~
tion of individual data storage units, such werification could
be carried out at the central coordinating station computer
;é rather than by the terminal.

5 Once a user's identity and password bave been satis~- |

factorily matched, the bterminal then requests information

concerning the details of the user's vide offer or ride reguest .

in the ssguence indicated in PIG. 3 by the displayed inguiries
.“SBATS?“, BEROM?®, *TO?Y and YWHEN?Y. In response to the
10 ,vgnqniry YSEATS?Y, the user enters the number of seats avail~
able for riders in his vehicle if he is transmitting a ride
foer, or the numbey of seats required for his txip if he is
transmitting a ride request.
The next inguiry "FROM?? is optional for texminals
153 in fixed locations since, in most cases; the driverx or ridexr®s
grigin will be the same as such fixed location and therafors
stored in the terminal’s data sﬁorage unit 24 so that it can
be auvtomatically transmitted to the central coordinating station
computer 14. However, for mobile terminals such as 16, in radio
2¢ communication with the central coordinating station, the
inguiry "PROM?" would be uptilized to perm;t the terminal user
hto ragister his presgnt variable location. The preferrved way

‘to enter and process geogrvaphic locations coxresponding to

origins and destinations is to prestore commoniy used addresses,’

25 such as a person’s home, place of gmployment, school angd
other laﬁations, in ﬁhe storage unit of the terminal of the
control computer. For such commonly used locations, the usex
is sinply required to register a single coded character such

_as "BY for home or "ﬂ” for work, which the terminal auto-

30 matically converts to an address to be transmitted to the
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central coordinating station., The preferved way to anter
and process variable geographic locations coxresponding to
driver and rider origins aﬁé destinations that have not bheen
prestored in the terminal or computer is by telephone numbers
corresponding to the locations, or by neighborhood codes
although the capability for entering narrative location
descriptions should not necessarily be foreclosed. The
central coordinating station computer 14 contains stored
data matching telephone numbers with their addresses and is
therefore automatically able o convert such numbers into

neighborhood vode or detailed addresses without reguiving

the ontry of a large number of characters by the users,

. After entry of the “FROM?" information, the terminal
then digplays the word “?D?“; t0 which the user responds by
éﬁtering his intended destination by means of coded indicia
or talephons hunbey.

The next ingquiry displayed by the terminal, ”WHEN?*,
is optional since the system can alternatively interpret all

ride pffers and ride reguests to be effective immediately

_'ﬁpon entry. However, affording the user the opportunity to

enter variasble time information adds flexibility to the
system by enabling him to offer or reguest rides in advanca.
All of the foregoing ride offer or ride reguest
information is transmitted from the terminal to the central
coordinating station computer 14 which first checks the
current eligibility of a particular licensed rider or drivaer
to uvse the system, Because the systenm contemplates the
JAnvolvement of largs numbers of citizens muthorized as drivers
and/or riders to use the system, the security and safety of

these persons and the financial stability of the system reguire

ie
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that current information be stored and constantly opdated with .
respect to each user to ensure that he remains sligible to
use the system after his initial application £or licensing

has been spproved. The logic flow chart of PIC. 4 illustrates

‘exemplary checks of current, updated information pertaining to

each licensed user which the central computer 14 makes with

respect to each useyr who transmits a ride reguest or ride

offer. As indicated in FIG. 4, to determine whether a rider

" is currently eligible, the status of such rider's account

with the system is checked to determine whether his payment
for fares is current and whether he is within his authorized
oredit iimit. If his account iz unsatisfactory, the computer
14 takes corrective action by transmitting an appropriate
display to the rider’s terminal, such as "PLEASE PAY ACCOUNTT
a8 shown in FIG. 4. Similarly, a check is made to determine
whether there is any indication of recent criminal activity
which migﬁt render the rider an unsafe passenger for a Ariver.
Police authorities wonld be notified if a criminal was
detected so they could take appropriate action. With respect
o ride offers, the computer 14 stores current eligibility

data regarding such matters as liability insurance coverage,

 status of vehicle safety inspections, operator's license

status and criminal activity relative to respective drivers
and their vehicles as depicted in FIG. 4 to determine whether
the driver and/or hiz vahicle remain currently eligible to
participate in the aystem. Such eligibility reguirements
must all be satisfied prior to the computer’s forwarding a
rids offer or ride request to the next provessing step, i.e,

that of matching ride offers with ride reguests,

17
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The matching process is carried out ankomatically

by the centyral coordinating station compuber 14 by receiving

and storing all eligible ride reguest and ride offer data in
an active transaction file an& conmparing currently active ride
offers (within a predetermined time boundary) with currently

active ride requests., Terminals in homes, offices, auto-

mobtles ete, are continuously monitored by the central coor-

ﬁlnatlng stkation computer 14 to determine if any ride reguests

. or ride offers can be added. If a user's message is ready,
.and the central computer 14 is ready, the terminal will

~automatically transmit the message to the computer 14. Each

user may also cancel any ride reguest or ride offer if he so
desives by registering appropriate cancellation indicila on

his hevboard, in which case ﬁhe computer 14 removes the ride
offer or ride request from its active transaction file and,

if nECeSIATY, advigses concernaed parties of the changes.

l The logical process by which the compubter 14 matches

ride offers with ride reguests will be explained with respemet

to FIGE. 5 and 6. In FIG. 5, a rectangular grid has been

applied to an exemplary geographical area serxrved by a trans-~
portation system in accoxdance with the pragent invention.
Each block defined by the grid represents a "neighborhood”,
and each nelghborhuod is assigned a "neighborhood code" such
as "D2Y or “BS”, Each address stored in the central ooore-
dinating station computer l4 or data storage unit 24 is
assigned the "neighborhood code® designatinélthe neighborhood
in vhich such address is located, The "neighbborhood® and
"neighborhood code® could alternatively be bazed on postal
zip code areas, telephone prefix numbers areés, or othey

appropriate geographical neighborhood arrangsments.

18
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Bach ride reguest and ride offer as stored in the
active transaction file is coded with respect to its origin
neighborhood code and destination neighborhood code. This
enables each current ride offér to be gompared with the

5 current ride reguests in the active transaction file by
means of such codes and to be matehed to a respeciive
ride reguest in accordance with a predetermined matching pro-
cedure, As can he séen from the flow chart of FIG, &, the
matehing procedure oéeratas on the principle that the only

15 rviders vhich should be matched with a particular driver ‘
’are those whose indicated origins and destinations do not
‘reguire the driver to Qetour far from a direct route between
his own intended origin and destination. Moreover, of those
potential riders whose origins and destinations gatisfy thisg

15 fest, the rider to be given priority is generally the one

" who will travel the furthest distance with the partiecular

.&river. Accordingly, pursuant to FI{G. 6, the compiter

firet attempts to'fiﬁﬁ a rider whose origin neaighborhood

7 pode and destination neighborhooed code are the same as the

20 ’ériver's origin and degtination codes. If such a rider can
;be found, he is matched with the driver unless he reguirves
more seats than the driver has indicated to be available. In
some cases it may be necessary to assign a large rider group
to more than one vehicle, 8ince a rider may reguest multiple:

25 Qeats for his party, the term rider should not be viewed only
as an individual but alternatively as a group. If no such
rider is available, the computer next checks to determing
whether any rider, having the same origin neighborhodd code
‘as the driver, has a‘dEStination code corresponding to the

30 next farthest neighborhood code along the intended route of

the deiver. If an appropriate rider can still not be found,
18
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the computer systematically cheéks for rider destination
i
codes along the driver's intended route which are gradually
. closer to the driver;s‘crigin coda,.  If an appropriate ridex
carmob bhe found by means of this procedure, the computey .
5 considers riderg whose origin is in the neighborhood closest
to the driver's origin along the driver's route. The com-
,‘puter then begins checking for riders having the same destine
_, ation code as that of the driver, and if necessary such
checking continues sequentially with respect to rider origin
10 codes which are gradually closer to the driver’s destingtimn
;- code, ’ “

In PIG. 5, for example, assuming that the driver's

crigin code is BS and his destination code is D2, if the
compater cannot find a rider having the same origin and
is destination codes, it might asgign a rider having an origin
onde of B and a ﬁestination code of DI or, failing this, a
" rider having an origin code of B5 and a destination code of
C4 or, failing this{ a ridér having an origin code of €4 and
a destinétion code of D2.
20 Bithexr the central computer or the rider could
| divide a txip into two or wmore segments for faster service.
For example, if theAtrip between neighborhoods BS and D2 in
' FIG. 5 is not heavily traveled during holidays, the rider or
the computexr might regquest a ride from BS to £3 and then a
25 Tide from O3 to D2. The central computer 14 can also be
wptogrammed o colleot detalled statistical data on trips
between each nelghborhood during commuting hours, weskends,
* holddays etc. This origin-destination data can then be
, used by the central computer to adapt the ridér~drivar assign-
0 meunt strategy o provide improved serviee for users of the

systen.

28 !
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Comparable computer programs for matching riders and
drivers according to origins and fSestinations in a flexible~ .
route system are well known in the field of computer-based

carpooling systems; hut such systems use computers only for

s

planning and design of the system, and not for rsal-time,
trip-by~trip demand~responsive matching. Nor do such systems
amploy terminals by which current ride~reguests or ride
offers can be entered on a trip-by-trip basis directly by .
users of the system,
10 Ay soon as 3 rider has been matched with a driver,
 the computer transmits confirmation messages to the dyriver
and, preferably., alse to the rider. 8Since this is a point-
to=point system, the driver should be informed st least as to
the rider’s location, and preferably alse as to the rider’s ,
15 identification. The computer 14 therefore transmits this '
information to the driver's terminal which presents it visually
on the display 22.
’ Similarly, for the rider’s security and &0 ensure
“%hat a proper ¢Dﬁnac;ion is made, the rider should be informed
20 ag to the vehicle's identity and estimated time of arrival,
I?he computer 14 the:gfore likewise transmits this information
.ko the rider‘s‘termi§al for display thereon.
If the computer is unable to match a particular driver’
with a rider within a predetermined period of time, it trans-
25 wmits the display “NO RIDERS" to the driver and cancels the
ride offer, thereby germitting the driver to proceed on his
WRY. tnmatohed ride reguests remain in the active trasas-
action file wntil they are canceled by the rider or until
2 predeterimined pariqd OFf time has sxpired. The rider would

3¢ thsn have to re-enter the request.
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If a rider and driver ave matched; the computexr 14
autamatically charges the rider's acgcount for a fare appro-
priate to the rider’s indicated origin and destination,
and bills the rider periodically for his accunulated charges.
‘The computer may also enter credit to the éxiver’s account and

send him periodic payments for his accumulated fares. Similar

< computer accounting, billing and payment procedures are con-

ventionally used at present by utilities and financial insti-
tutions. Since only a small portion ﬁf current transportationv
farss are needed to support this transit system, the remainder
of the faras can be used to reimburse drivers, subsidize

v

taxi, bus ox rail operations, repair roads, ste.

EXAMPLE

John Smithlresides with his parents at 21 Xaiholu
place, Kailua, Hawaii. He works at the Honolulu Inter—
national Center (HIC} at Kapiclani Boulevard and Waerd Avenue
and attends the University of Hawaii at night. John uses I
his mother®s maiden name, Jones, as hig personal security v

?

password in order to reqguest a ride. He is licenssd to use fr

the family car to offer rides on Mondays. The rest of the

t

week, John reguests rides to commuts to work and night school.
MNaxry Tamur; 1%?&5 at 71 Ralaheo Placeg~§ faw blocks
rﬁxom the Smith resiﬂencé. Sha reguires a car for hexr employ-
\ﬁent s a visiting nurse. Because of her job requirements,
driving racord and wiilinqness to provide transportation
,servieéé, Mary Tamuga is licensed to wse her vehicles o offay
vides gvery day. Today, her first call is in Waikiki. To
”Qat there, she could drive dowﬁ Kapiolani Béﬁievaxd, pagt

the HIC. She has aslready agreed to dyrive a neighbor to the
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Ala Moana Center en route. Mary Tamura uses her father's

birthdats as her password to communicate with the cantral

epordinating station. Heyr auto is a blae 1976 Ford-Sedan,

license number 3Q-47Q.

5 . The following shows how John Smith would entex his

ride request data in response to guestions presented by the

terminal in his home. It also shows how he would get a

description of Mavy Tamura's vehicle after the computer

matched them.

10 TYPICAL RIDE REQUEST
STEP COMPUTER USER
NUMBER DISPLAYS ENTERS

1 JDENTITY? 2
2 PASSWORD? JONES
i5 3 SEATS? 1
4 FROM? ¥
5 PO? W
& WHEN? &
{short pause)
20 ,
7 78 FORD SEDAN-BLUE
LIC. No, 3Q-47¢
ETA: 7 25aM

EXPLANATION
COMMENTS

John's family member cods

He uses his mother's maiden
name as secyurity password,

Traveling alone today.

Home {21 Kaiholu Place,

Kailua)
Work (HIC, Honolulu}

As Soon As Possible

Description of Vshicle
Licensze Numbex
Estimated Time of Arrival

TOTAL MESSAGE ENTERED -« 2 JONES IHWA {ten characters)

The terminal's microcomputer coptrol and data storage

unit would avtomatically translate John's coded entries

25 {e.g. "H" equals 21 Kaiholu ?1aca? Kailua, Hawaii 36734) into

complete text for dispatching and display.

The following shows how Mary Tamura would enter

her ride offer data and how she would receive John's address

on her terminal. Since her family owns mors than ong automo-

30 bile she will need te enter a code to identify the vehicle

23
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she will be driving so that the central coordinating station
compuker 14 can check its eligibility to transport passsen-
gers. Her destination entry is six characters longer than
John'z because she is using a pﬁone number to specigy her
5 destination address., The central computer system will”

autonatically convert this phone numbsy into the adéress,
2341 Kalakaua Avenue, Walkiki, Hawaii 96815, and the propear

neighborhoed code.

TYPICAL RIDE QFFER

16 STER COMPUTER USER EXPLANATION
NUMBER DISPLAYS ENTERS ~ COMMENTS
1 IGENTITY? M Mary's family member gods
2 VEHICLE CODRE? g 76 Ford Selian IN-47G
3 PASSWORD? 11-11-24 She uses her father's
birthdate ag her secUrity
pasaword.
15 ' .
4 SEATSE? 2 Since Mary and a neighbor

are riding wogether, only
2 saats are available,

5 FROM? B Home {71 Kalsheo Place,
» Kailuva} ,
6 PO? 285-4632 Phone number of apariment
‘ at 2341 Kalakawra Avenua,
20 Waikiki, Hawaidl
7 WHEN? 4 Now

{short pause)

¢
1

8 JOHN SMITH (1) Name & number of passengers
21 Kaiholu Pl. Street Address
¥Kailua, HI 57034

25 TOTAL MESSAGE BNTERED -- M P 11 11 24 2 B 285 4632 M

H

OTHER OPTIONAL FEATURES

As mentioned praviously, terminals in homes, shops,
offices or other nonmobile facilities can bs programmed to

3g automatically generate the prigin code for a ride offer or
]

24
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ride reguest to eliminate the need to have the user key this
‘{nformation into the terminal each time it is used. This
will not only simplify the operation of the terminal, it
will also reduce errérs. In addition, the microcomputer=-

5 _.controlled terminal can also be programmed so that a single
gharacter could represent a complete trip, including the
number of seats, origin code, destination code and time. For
example, the keyboard symbol "B" could represent John's
regular reguest for a ride from home to work for ong pesrson

10 at B:080 a.m. and could therefore replace the entries "1, H,
W, a%. This procedure wonld also simplify operation of the

terminal and reduce 2rTOYSs.

In addition, for commuters who plan to use this
caystem for thely daily trips to and from their jobs ox schocls,i
, the central computer can be programmed to automatically
gensrate a ride reguest or ride offer on a regular basis.

R This procedure would alsoc minimize errors and reduce the
communications and data processing workload of the central
gomputer, particularly during peak travel times. & trip

20 ¢ancellation antry would be entersd by the driver oy rider

m whenever the youtine schedule was modified,

The terminals can be designed se that changes to
user identity dades; addresseg, passwords, origin anﬁ destina~
tion information, and vehicle identity information can be
25 made only by txanéit:authorities. This would reduce theft

of terminals and ensure that both the data storage in the
terminai and the cgntxal computer were updated at the same
D imes
Alternatively, the terminals can be dasigned so that
KEE the usevr, after entering the proper password, could change

this information in the terminal’s microcomputer. ‘The

25
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next time that the terminal was used, the new pasawords and
"other data would ke transmitted to the central computer and
.its files would be updated automatically. The central com-
puter would then send a signal back to the microcomputer.
5 terminal to set a switch so that the changes would not have
| ;te be transmitied again.
The eapabilities of the medern general purpose
computer used in the central coordinating station romputer
14 can also ke used io provide a flexible fare structure
10 that can ke based on a fixed fee, nileage or zone charges,
time of day, ete., or a combination of these factors.,
Billing adjustments can also be easily made for handicapped
.riﬂers or sanior citizens. Likewise, the credits for drivers
may be adjusted if, for example, the drivers are a mix of
15 - ‘volunteers and professionals.
In the event of a severs gasoline shoritage, the
» central computer may also be used to provide fuel allocations
on a passengey-mile basis, for example, which would be more
equitablé than the fixed number of gallons-per-~munth-per-
20 §ehic1e formula suggested during past crises.

Vehicies to be usad for publie transportation counld
also be modified to %mprnva the gecurity of both the driver
<, and the riders. The driyer could be required to enter a valid

'pasﬁword.an the terminal before the vehicle could be started
a5 'ov the hood opensd. This would reduce the chance of vehicle
theft. The vehirles could also be modified £0 pravent the
driver f:om speeding while the vehicle was used for public
transportation. Furthermore, the keyboard used for entering
identification or trip information ¢ould also be used as a

30 - weans of testing the driver’s dexterity prior to assigning

28
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riders or priox to permitting the vehicle to be started.
For vehicles sguipped with wireless terminals, it
would be poszible to bave the driver or passenger log-in
when the pickup or delivery were made. This would not only
5 - provide better sscurity, it would also permit the computer to
“assign additional riders to the vehicle at that time. This v
approach'wcuid increase both the efficlency and the effective-
ness of the transportation system.
‘ In highly congested areas, with multistoried office
1¢ and apartment buildings, it may be difficult to provide door-
tOf@OGE pickup services during pesak traffic hours. Under
Jthese circumstances it may be desirable to specify a sidewalk
“;ocation as a common pickup point for all riders going to a
given neighborhood. The rider would reguest a vehicle as
15 described earlier, but the only origin point that the central
.pomputer would accept during peak hours would be the designated”
pickup location. Bimilarly, during peak load hours, drivers .,
in certain areas could be directed to use a common pickup
'point as their origih to reduce traffic congestion, In this
20 case, where the specific origin of any rider or driver going
from a gertain general area €0 a given neighborhood is predeter-
?mineﬁ, the central computer could direct the driver to the
‘respective ridex only by rider identity, and not by rider
origin since the origin ig already known to ;he driver.
Another use of the system that would also save fuel,
25 land reduce traific congestion and air polliution problems,
would be to wmove packages or other cargo in place of ridexs,
particularly in trucks and vans. Instead of ﬁgating capacity
§ha driver could specify cargo space availability, in cublc
‘ feet for example, and the shipper {taking the place of a

30

§
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rider} would specify space reguirsments instsad of seat
 requirements., ‘Billii;qs for the shipper could be prépared
automatically by the ventral computer and cyredits prepared
for the driver of vehicle owner. Because of this alternative
5 application of the system, the term “ride-user" in the claims
hersin is intenda@ t? include elther a rider or a shippey,
and the term “amount of space" is intended to include either
number of passenger seats or cargd space,
The terms and expressions which héve been employed
10 . in the foredoing specification are used therein as terms of
description and not of limitation, and there is no intention,
in the use of such terms and expressions, of excl&dinq aquiva~ y
lents of the features shown and described or portions thereof,
it being recognized that the scope of the invention is definedf

15 and limited only by the claims which follow.

28
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCQLUSIVE PROPERTY
OR PFRIVILEGE I8 CLAIMER ARE DEFINED AS FOLLOWS:

1. ar

o

tomatic svatam for providing publin ride-user

ok

access to transportation by driver-operated vehicles, each vehi-
cls having independent variagble origing gnd destinations and

routes therebesitween determined by its driver, sald system com-

o
oy
St

a central coordinating ztation comprizirng meang

for receiving ride-offer electromagnebic signals,

indicative of driver-salected origins and
tiong, and ride-regquest electromagnetic signals,

ledicative of ride-ugser-selected origins and

destinationz, respectively;

.
%8

respeotive driver terminal means in teledommunica-
tion with sald central coordinating station, each
F

said driver terminal means inoluding driver

ragister means for registecing =

ardigin snd varianle driver-sel
from a plurality of possible desbinstions heving
ne predetarmined roubes raizxbionship to one another
and means for transmitting to said station said
ride-offar electropagnetic signals;

(¢ respautive ride-user terminsl means in tslecomsmui~

ication with said cantral coordinating station,

aach of =zail

o

i opids~user terninal meang incduding

8 ride-

ride-user register means
user-asleched origin and destination ool neces-
sarily looated identically to said driver.selsoted

crigin and destination and awens for Lransmibiing

to said station maid ride-request elsciromagnetic
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{d} said central coordinating station including
logical ciryculbry means smtomatically vespon-
give to said ride~offer and ride-rsguesnt
electromagnetic signals vespectively for
comparing sald respective sliectromagnetic
signals with each other and matching together
a respective driver and ride-uzer whose
respective origins and destrinatioms as indi-
cated by said signals bear a predeterninad
geagraphical relationship to each othsr even
though such respective origing and destinations
are not located identically to each other;

{e) =aild central coordinating station further
including means automatically responsive to
s3id respective electromagnetic signals for
transmitting electyomagnetic message signals
tw a respective driver divecting saild respec-
tive driver to the respective origin of a
ride~user with which said respective driver
bas been so matched, each of said driver
terminal means having recelver means in tels-
communication with said central coordinating
station for recedviny said electromagnetic

nessage sigrals,

2. The system of claim 1 wherein st least some
of saild respective driver terminal means comprise mobile
terminals in said vehicl%s which are in wireless communication
with said central coorﬂinéting station, each of said mobile
terminals having driver-register means which includes means
for selectively registering variable driver-selected origins
from a pluralivy of possible origins having n> predetermined

route yelationship to one another,
30
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3. The s}stem of claim 1 wherein each of sald
. ride-~user register means further includes means for selec-
tively registering variable ride-user-selected destinations
from a plurality of possible destinations having no predeter-

mingd routs relationship to one another.

4. The system of claim 1 wherein said central

coordinating station includes neans automatically responsive

to said ride-offer electromagnetic signals for transmitting
vehicle~identifyinq electromagnetic signals, indicative of

the identity of the vehicle driven by a respesctive driver who
“has transmitted said ride-~offer signals, t0 a respective

ride-user with which said respective driver has been so matched,

gach of saidd ride-user terminal means having receiver wmeans in’
" telecommunication with said central coordinating station for

© yeceiving said vehicle-~identifying electromagnetic signals.

5. The system of ciaim 1 wherein said central
coordinating station includes means automatically responsive
o gaid ride~reguest electromagnetic signals for transmitting
arigin~identifying electromagnetic signals, indicative of
the origin of a respective ride-user who has transmitted said
rida~request signals, o a respective driver with which said
respective ride~user has been so matched, each wf said driver
terminal weans having receiver means in telmcommunication
with said central coordinating station for recelving said

origin-identifying signals.

31
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6. The system of claim 1 wherein said central

coordinating station includes means agtomatically responsive

<10 said ride-request alactxemagnetid signals for transmitting
.Aride~user~identifying elactromagnetic signals, indicative of
. "the identity of a réspective ride~user who has transmitted

said ride-request gignals, to a respective driver with which

said respective ride~yser has been so matched, each of said

‘driver terminal means having receiver means in telecommuni-

gation with said central coordinating station for receiving

gaid riée-user~iﬁenti£ying electromagnetic signals.

1. The system of claim 1 whereiln sach of said
Ldriver register means includes means for gelectively regis-
tering variable amounts of space in a respective vehicle and
transmitting to said central coordinating station space=~
indicating electromagnetic signals indicative of the amount of

3

space available in the respectivs vehicle,

8. The system of elaim 1 wherein each of said
ride~user register means includes means for selectively regis-
ﬁﬂring variable amounts of space required and transmitting
to said central coordinating station space~identifying elece

%xomagnetic signals indicative ¢f the amount of space required.

9, The asystem of claim 1 wherein cach of said

driver register means includes means for selectively regis-
‘tering variable times when a driver intends to travel

between & raspective origin and destination and transmitiing
to gald central coordinating station time~indicating electro-:

magnatic signals indicative of said time.
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1Q. Phe system of claim 1 wherein each of said
ride-user register megans includes means for selectively vegis-
tering variable times when & ride~user requests transportation
between a respective origin and destination and transmitting
to said central coordinating station time-indicating elscivo-

magnetic signals indicative of saild time,

'~ll, The system of claim 1 wherein each of said
driver réqister means includes means for zelectively reglis~
tering variable driver identities and variable coded identity-
verification indicia associated with each driver identity,
said system further including storage means containing security
data matching driver identities with predetermined ceded \
. identity~verification indicia associated with each driver
Adentity and means automatically responsive to said driver
register means for comparing said driver identities and coded
identity~verification indicia registevred thereon with said

. security data.

33
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12, The system of claiwm 1 wherein each of said
ride-user register meang includes means for selectively
registering variable ride-~user identities and vaxriable cnded
identity-verification indicia associated with each ride-user
identity, said system further including storage means con-
taining security data matching ride-user identities with pre-
determined ocoded identity-verification indicia associated with
pach ride~user identity and means automatically responsive to
gaid ride-user register meang for comparing said ride~user
identities and coded identity~verification indicia registersd

thereon with said security data.

i3. The system of claim 1 wherein said central
coordinating station includes storage means conhtaining
variable eligibility data regarding the eligibility of respec~ ;
tive vehicles to provide transportation and means automatically
regponsive to said ride~offer electromagnetic signals for
‘comparing the identity of a vraspective vehicle for which
-said ride-offer signals have been transmitted with the
eligibility data pertaining to sald respectivs vehicle.
v
14, The system of claim 1 wharein said central
coérdinating station includes storage means containing variable
eligikility data regarding the eligibility of respective drivefs
tO‘pIOVide transportation and means antomatically responsive to
§ai§ ride~cffer electromagnetic signals for comparing the
: identity of a raspective driver who has transmitted said ride-
offer signals with the eligibility data pertaining ko said

respective driver.

<
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15, The systam of claim 1 wherein said central
coordinating station includes storage means containing variable
ellgibility data regarding the eligibility of respective ride~
users to obtain transportation and means auvtomatically respon~

, sive to said ridémrequest electromagnetic signals for com~
paring the identity of a respective ride~user who has trans~
mitted said ride-request signals with the eligibility data ;

pertaining to said yvespective ride-user.

i6. The system of claim 1 wherein at least some of
said respective terminal means include register means for
faqistering variable geographical location-identifying coded
inaiciateach unigquely associated with a respective origin or
destination, sald system further including storage means
containing data matching geographical descriptions of respec-
tive origins oy destinations with said vespective coded indicia :
and means automatically responsive to the entry of a respec~
tive one of said coded indicia on said register means for
transmitting electromagnetic signals indicative ¢of the yrospec-
tive geographicalidescription matehed by said storage means

with said respective one of said coded indicia. .

17%. The system of claim 16 wherein said storage
means inclqﬁes means containing data matoching geographical
descriptions of both an origin and a destination with a 3;
respeciive one of gaid coded indicia and means responsive to
the entry of said respective one of sald coded indicia on said '
register means for transmitting‘elentromaqnetig signals

Cindigative of both of said geographical descriptions.

35
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1iB. The gyatem of elaim 16 or 17 wherein at least
some of said respective terminal means include said storage
wmeans as & portion thereof remote from said central coordina-

~ting station.

1%, The system of claim 16 ovr 17 wherein at least
some of said respective terminal means include means for
permitting at least a portion of said storage means to be
selectivaly connected operatively and removably to said
terminal means from the exterior thereof Ly a user of said

terminal means,

20, The system of claim 1 wherein each of said
receiver means comprises means for visvally displaying variable

meggages.

. 2. The system of claim 1 wherein each of said
register means includes means for digitally registering

variable information.

36
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A method for providing public ride-~user access

& transportation by driver~operated wehicles, each vehicle

having independent variable origins and destinations and routes

therehetween determined by its driver, said method comprisings

{(a}

()

{o)

{d}

Page 776 of 1128

receiving respective ride offers, from a
plurality of drivers, in the form of ride-
oﬁfér electromagnetic signals indicative of ’
respective driver-selected origins and
desﬁinations, gach ride offer indicating a
respective origin and destination having

no predetermined rounte relationship to each
other;

receiving respective vide requests, from a
plurality of ride-users, in the form of ride-
reguest elecktromagnetic signals indicative

of respective ride-usar~selected origins and
desiinations, esach ride reguest indicating

a raespective origin and destination not neces~
sarily located identically to said driver~
salected origin and destinationy

coﬁpaxing sald respective ride-offeyx and
ride~request electromagnetic signals with each
other arnd matching together a respective
driver and ride-user whose respective origins
and destinations as indicated by said signals

bear a predetermined geoyraphical relation~

‘ship to each other even though such raspective

origins and destinations are not located
identically o =ach cothar;

transmitting electromagnetic message signals to
g respective driver directing said respective
driver to the respective ovigin of a ride~user
with which said respective driver has been so

matched.

37
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23. ‘The method of claim 22 wherein at least some '
of gaid vehicles have wirelsss terminals therein, said step
{4} comprising transmitting said electromagnetic message

signals to one of said wireless terminals,

24, The method of claim 22, further including .
transmitting vehicle-identifying electromagnetic signals,
indicative of the ideﬁtity of a vehicle driven by a respectivg‘
drivar;=to a respective ride~user with which said respective |

driver has been so matched.

- 25. The method of claim 22, further including

transmitting origin~identifying eslectromagnetic signals,

~iﬁdicative of the ovrigin of a respective ride~user, to a
respective driver with which said respesctive ride-user has

.bean s¢ matched.

26, The wethoa of claim 22, further including
transmitting ridenusgr identifying slectromagnetic signals,
indicative of the identity of a respective ride-user, to a
respective driver with which said respective ride-user has been'

50 matched.,

3s
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27 . The methed of claim 22, further including
receiving space-~indicating elesctromagnetic signals indicative
of the amount of space made available by a respective driver
in commecticn with a respective ride offer, receiving space-
identifying slectromagnetic signals indicative of the amount
of space reguested by a respective ride-user in connection
with a respective ride reguest, comparing said respective spacge-
identifying electromagnetic signals with each other and

matching together a respective driver and ride-user whose

_respective origins and destinations bear said predetermined

geographical relationship to each other and wherein the
amount of space made available by the respective driver is
at least as great as the amount of space requasted by the

respective vide-user,

28, The method of claim 22, further including
regeliving time«indiéating electromagnatic signals indicative
of the time for which a respective ride-offer is made

available by = respective driver, receiving time~indicating

slectromagnetic signals indicative of the time for which a

raspective ride is requested by a respective ride-usexr, com-

_paring said respective time-indicating electromagnetic signals

with each other and matching togethaer a respective driver

-and rvide~user whose respective origins and destinations beax

said predetermined geographiecal relationship t0 gach other

and whose respective times as indicated by sald respesctive

<
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time~indicating signals are both within a predetermined’

time periad,
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29, The method of claim 22, further including
storing security data which matches respective drivex
jdentities with respéctive predetermined coded identity-
verification indicia uniguely assprlated with each dyxiver
identity, rveceiving driver~identifying electromagnetic signals
"indicative of a respective driver identity and identity-
‘gerification electromagnetic signals indicative of respective
coded indieia to be associated with said identity and com-
paring said driver~identifying and identity-verificaticn

electromagnetic signals with said security data. '

. 30. The method of claim 22, further including
storing security data which matches respective ride-ussr
identities with respective predetermined coded identity-~
~yerification indicia uniguely assoclated with sach rvide~user
identity, receiving ride-user-identifying electromagnetic
signals indiecative a§ & respective ride-~user identity and
identitynverificatimn electromagnetic signals indicative of
respective coded indicia to be assocaited with said identity
Cand campafing said ride-ugérwidentifying and identity~veri-

fication elegtromagnetic signals with said security data.

3. The method of ¢laim 22, further including
storing eligibility Qata regarding the eligibility of
respective vehicles o provide transportation, modifying
said sligibility data and comparing the identity of a respecw
tive wvehicle for which ride~offer electyomagnetic signals have
been received with the médified eligibility data pertaining

to said respective vehicle,

4¢
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32, The method of c¢laim 22, further inciuding
storing eligibility data regarding the eligibility of respac—
" tiwve drivers to provide transportation, wodifying said
yeligiblity data and comparing the identity of a respective
_&rivar from which ride-offer electromagnetic signals have
been received with the modified eligibility data pertaining

to said respective driver.

33. The method of claim 22, further including
storing eligibility data regarding the eligibility of respec~
tive ride~users to obtain transportation, modifying said
eligibility data and comparing the identity of a respective
ride~user from which ride~request electromagnetic signals
‘have been received with the modified eligibility data per-

taining to said respective ride-user,
¥

4%
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DELIVERY SYSTEM AND METHOD

Field of the Invention

The present invention relates to a delivery system
and method arranged to facilitabte the pick up and delivery
of goods from a pick-up poiat ko a delivery destination,
and, particularly, but not axclusively, to a delivery
system and method for dealing with pick-up and delivery in
the local pick-up area or delivery area for the local leg
of international or inter-state freight.

Background of the Invention

here are a number of known systems which are
presantly available for facilitabing transport and
delivery of gouds from origin to destination. Togsther,
the presenitly avallable systems provide mesns by which
goods may be noved from origin to destination world wide,
vationally or within a more local avea {(eg. city wide or
state wide). Such svstems incliude these provided by
national postal servicaes, Global Integrators, Combination
Carriers, Freight Forwarders and local couriers (including
local postal services).

Global Integrators include large inbernational oxm
state wide natlonal courier operators, who aim to provide
a “"docr~to-door” service. Such a service includes long
distance bransport, such as alr transport, ralil freight oxr
ship, together with a local pick-up and delivery legs to
ensure that the freight is picked up from the point of
origin and delivered to the final destipnation., Ailr
transport is usually utilised, tn facllitabte express
delivery.

2 major problem experienced by such opsrators is the
fact that up to 60 pexcent of costs for pick up and
delivery of an iltem accuwmulate in the lcocal pick up and

delivery legs. Long-haul transport is relatively



W 63/02364 1 POTIATO137
s B

efficient. For example, using alr transport to brapnsport

pote

freight from port to port inter-state or internationally
ig relatively reliable, cost effective and also easy to
monitor {e.g. to enable monitoring of the location of an

5 item in tyansit}. The large costs and problems arise in
the local pick-up and dalivery legs from port ke
destination {(delivery} or from location of origin to pork
{pick-up). It is in the loecal legs, therefore, that
"door-to~door? gsrvice providers such as the global

10 integrators experience their major problems and cosbs.

Service providers such as the Cumbination Carriers

{a.g. airiines) and Preight Ferwarders (the traditiomal
congolidatores and movers of bulk cargo) in facht aveid
providing a loecal pick-up and delivery service. More and

15 more customers, however, are demanding a seamless ong stop
service from all service providers, so there iz a great
incentive for even fhe Combination Carriers, Freight
Forwarders, and otheyr pick-up and delivery services
providars to provide full iocal pick-up and delivery legs,

30  and therefore face the associatsd costs and problens.

There are presently a number of wayvs in which local

pick up and delivevry is addressed. The current models
suffer from the problesms of having large fixed costs
{bacause of the necessity to, for example, employ deliveny

25 fleets}, fixed fleeb sizes (it is difficult to vary the
size of fleebs to meet periodic variaticong in demand) and
are supply-~driven models {eg. extent of service is
detexmined by the service provider rabther than by the
customer} .

30 The door-to-door service provides, such az the global

integrators, mav provide thelr own local transport fleets
in addirion to global and nablonal transport systems such
as aly and sea freight. The provision of dedicated logal
transport flsets results in high fixed costs (cost of

35  vwvehiclez and personnel). Another problem arises because
emplovyed personnel will generally only be able to be
enploved for relatively inflexible hours., This generally
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means that the local pick-up and delivery fleets will only
be able to provide pick-up operations and delivery
operations at gpecific times in the day. Customers may
therafores be reguired to be available to enable pick-up
and delivery within fairly rigorous time windows. It may
not be convenient for all the customers to make themselves
aveilable in thoge times. From & customer service point
of view, therefore, the uzme of emploved dedicabtad local
transport fleebs ig nobt coptimal.

Other solutionsg for local pick up and dellvery
invelve ubilising the local post office’s services or
local courier companies {again vequiring expense and
utilising fleets of vehlcles and emplovess with inflexible
work hours), or reguiring the customer thamselves to pick
ip and deliver, As discussed above, service providers
such as Combination Carxiers and Freight Forwarders are
limited in their business becauge theay must utilise one of
thesse unsatisfactory methods.

Another reguirement, particularly for express
services, is a customer's requirement ho be able te track
vthe ztatus of a freight itewn {i.=. to be aware of iis
location in Lransit at angy particular time so bthat they
can esbtimate time of delivery, or estimabe a bime when
they may need to attend a pork to pick up the item).
Unfortunately, presently available services do not provide
efficient syvstems for tracking freight status. Furiher,
the presently available {(albelt inadeguatel tracking
systams are nob pro-acktive, and regquire the customer to
make inquiry as to status 2¢. by phoning into the service
provider or logging onto a web site, and do not provide
information to the customer without prompting.

Gensrally., therefore, a customer cannot tell whers in
transit a particulaxr item is. Although they can usually
be advised that the ltem has been picked up, it is more

difficult to provide information on where the irem is in
vransit and when they arve likely Lo receive it. Soms

carriera provide Web sites which emable & customer to look
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firet system belng operated by a third party service
provider. The delivery and pick-up information may
therefore be provided as a service operated by a separate
party to the local sexvice provider e¢g. an organisation
whose function is purely to provide the pilck-up and
delivery information service.

There may be a plurality of local service yproviders.
Preferably, the local service providers are local service
provider organigations such as taxi companies, for
example. A taxi organisation’s primaxry transport function
is to pick-up and deliver psople, not goods.

The local service provider ls preferably associated
with a gecond system, and the Ffirst system communicabes
with the second system by way of the communications
network. In the case of a taxi company, for example, the
second system may be the taxl company’'s commnication
system (for communication with the drivers).

Preferably, the first system is a system which has
been specifically designed to procegs information relating
to the pick~up and delivery of goads. The first sysham
preferably includes a databasge for logging a pluraliiy of
“Hohs® {each job concerning a plck-up and delivery
operation). Preferably, the system iz automated and is
arrangsd to automatically receive -Hob information and
provide Job information, via the database.

Preferably, the gystem includes a communications
interface to enable communications with the local service
providers. The communicabtion’s interface may include
means enabling communication in accordance with
communicabions protocels conforming to the local service
provider’s compunications system.

The first system is preferably arranged to provide
lists of Jobs relating to the pick~up and delivery of a
plurallity of items of goods. Preferably, a plurality of
jobs may be provided to a local service provider in the
form of @ manifest, bo epable the local service provider

to pick~up and deliver a plurality of goods in a
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consclidated operaticn.

Preferably, the method also includes the stepgs of
liasing with a £irst freight carrier, whereby the plck-up
and delivery information c¢an include as a pick-up or
delivery locabion a freight carrier depot or drop~off or
pick-up point.

The fraight carrisr may be a global integrator,
freight forwarder orx combination carrier. The first
gystem may include a communications interface for
compunicating with a freight carrier communications
sysbem.

The method preferably also includes the step of the
first system providing geoods location tracking
information, enabling the customer to track the locaticon
of geods items in transgit. The method further includes
the step of monitoring the location of an item of goods in
transit whereby to enable provision of the goods location
tracking information. Preferably, the step of monitoring
the location of the goods includes the gtep of monitoring
the location of the local service provider who is
transiting the goods.

Preferably, the method includes the further step of
providing information on pick~up time and/ox information
on delivery time to a customer, to snable the customsr to
be available at the appropriate time., Preferably, the
cugtomer may specify the time that they will be available
and the method ip arranged to enables that time to bs
specifiasd to the local ssrvice provider carrying out the.
pick-up and/or delivery. The customer can therefore, in
thisg advantageous embodiment of the invention, specify
whan they want the item to be delivered. The delivery
pick~up iz therefore “customer driven®, in contrasit to
pricy art gvstems,

The method of the prassent invention enables the
utilisation of local service providers, such as taxi
companies, local courier companies, even take away food

delivery gervices, that have a primary transport function
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{ie. carrying out thelr primary purpoze such ag ferrying
passengers, delivering food) te carry out the secondary
function of delivering freighit, particularly in a local
area from pick-up point to delivery point (door-to-door).
Under utilised sexvice providers carn revenue for
performing a secondary function and can therefore be more

fully utilise Further, the under-utilised service
providers can earn as much or ag little revenue for
performing the secondary funchtion as they want to and as
iz convenient for them. They will sarn incremental
revenue, for incremental effort. A taxi driver, for
example, may continue to ferry passengers whilst carrying
goods from the pick-up point to the delivery destination.
freferably, the pick-up and delivery information includes
information on a time “window” during which plck-up and/ox
delivery may take place. As long as the pick-up and/ox
delivery taks place within thiz time window, the local
sarvice provider can carry o with their primary
aperation.

The methad al

U

has the advantage that it provides a
convenient procass by which freight organisakions., such as
global integrators, may dispense with the high costs of
maintaining their own local transport fleets for door-to~
door delivery. PFurther, combination cavriers and other
freight organisations that do not have their own local
transport fleets are able to compete with the
organisations pregently able to provide a door-te~door
service, by ubilising the method of the presant igvention.
The methed preferably includes the further step of
providing revenue to local service providers on the basisg
of delivery or pick-up jobs carried out. Preferably the

revenue may be provided in the form of “rewar painhs .
anue may b ded the £ £ “reward” i

[igt]

that the local service provider can exchange for goods ox
services with organisations recognising the reward points.
The organisationsg mway include telecommunicabion service
providers.

Preferably a further advantage of the lovention is
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that it provides an instantansous and variable pick-up and
delivery fleet and variable cast model where there is no
need for heavy up front investment {(the delivery fleen
already exists, as it is a fleet that already has a
orimary transport function). This is a significant
advantage, for both ths Glohal Integrators and Combination
Carriers and other freight organisations. For ths Global
Integrators, for example, the asgset base iz lowered

15
v fleets) and operational

Tt

removing the need for propriety
cogte are alse lowered {costs incurred through running a
propriety fleelb).

In accordance with a zecond aspechk, the prasent
invention provides a method of facilitating the pick-up
and deliverxy of goods, comprising the steps of providing a
system arranged to provide pick-up and deliveyy
information to local service providers who already have an
existing infrastructurs for carryving on of a separalte,
primary transport funcbion, so that a local sarvice
provider may plck-up and deliver the goods on the basis of
the pick-up and delivery informabion, as a secondary
trangport function, and comprising the further step of the
gystem being operated by a third party service provider.

In accordance with 2 third aspect, the present
invention provides a method of facilitating pick-up and
delivery of goods, comprising steps of providing a system
arvanged to provide pick-up and delivery information to
local service provider who already have an existing
infrastructure for the carzving on of a sepavate, primary
transport function, so that the local service provider may
pick-up and deliver ths goods on the basis of ths pick-up
and delivery information, as a zecondary bransport
function, the system being specifically arranged to
process information relating to the plck-up and delivery
of goods.

The gystem preferably includes a database for
receiving and rostering jobs relating to pick-up and
delivery opsrations.
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the system of figure 2;

Figure 4 ig a flow diagram of a doox-to-door delivery
method in accordance with an embodiment of the present
invention; and

Figure 5 is a further flow diagram illustrating a
door-to-door delivery method in accordance with a further

arbodiment of the present invention.

Description of the Preferred Embodimenits

Figure 1 illustrates a prior art process for the
delivery “dovr~to-door” of freight, as may be ilmplemented
by the large couriler organisation such as Global
Integrator. Thie procesg illustrates the inefficiencies
and expenseg which are c¢haracteristic of the prior art.

In the following description, numerals in the left
hand column correspond to the numerals designating the
arrvow indicators on the diagram. The arrow indicators are
arrangaed to illustrate the procesg in a flow format.

1 4 consumar 10 {(thiz may bhe any person, &g. an
individual, a merchant, any other organigation]
initiates the process by contacting the freight
aperator {the freight operator may be a Combination
Carrimyr, Freight Forwardsr or Global Integrator} and

provides them with consignment information.

Y
(%3
L

drop
oint 11

{which may be a “port” associated with the uperstor,
se

C

2 Presently, the consumer 10 may be reguired

b

the item of goods at a designats

Q;
Q
=
O
q
[s]
h
4y
o

1
.

Iy
2

ey. such as a depolt clo to an airport}. This would
generally be the cage for Preight Porwarders and
Combination Carriers, who do net have thelr own
transport flasts for local areas and need the
consumer Lo organise for the freight to be dropped at
the drop-off point ‘

3 As an alternative to “2¢, the operator {in this case
they may be a Global Integrabor with their own

transport fleet) dispatches a wshicle to pick up the
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parcel from a local pick-tp location and return it
the port 11 {destination).

4 The opsrator consolidates freight for international
line haul leg 12.

5 In the meantime the customers (consumer 10 and
receiver 11) may require tracking of the goods. This
can be done presently via web or telephone {the
cugstomer having to be “pro-active” and take steps Lo
obtain the information). It cannot, howsaver, be done
efficiently, as discussed above, and in particular
cannot be done within the local pick-up and delivexry
legs.

When the international line haul leg 12 has been

(531

completad, the operator may dispatch a vehicle from
the port {pick-up point) 13 to deliver to the
recaeiver 11 at only pre-set local delivery times.

7 Multiplie trips may be reguired to the customar 11 in
order to complete delivery due to unavallability of
the receslver 14.

& Where the operator does not have the facllity to
provide transport for the local lsg {eg. the operator
is not a Glokhal Integrator, bhut may be a Freight
Porwarder or Combination Carrier) the recelver 14 may
e reguired to perform the pilck-up operation

themselves from the port 13.

This prior art ewample illustrabes the lack of
operator service flewibility which results in bad customar

cervice {vwhere no local fleste are provided the customer

30 will have to pick-up or drop-off goods themselves, and

[
[ 534
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even where they are provided there is wvery little
information regavding procezs of the iltem of goods in
transit} . It also illustrates that when local transport
flests have to be provided they are expensive and
inflexible.

Figurs 2 is a block diagram which illustrates a
gystem in accordance with an embodiment of the present
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invention.

In this embodiment, the system comprises a computing
gystem 20, including a job logging and distribution system
21 and communicationes interface arrangement 22. The

5 computing system may include any appropriate computing
hardware and software to carry ount the functions described
in the following description, but will preferably include
a server computing system arrangsd to serve via the
communication interface and recsive information relating

10 o pick-up and drop~off opesrations for delivery of
fraight.

The gystem 20 is sel up as a separate system and iz
arvanged beo coordinate pick-up and delivery of goods. The
system 20 ig arranged to provide pilck-up and delivery

15  information te local sexvice providers 23, in this
exbodiment via a comnunications network 24. Local service
providers include local service providers who already have
an existing infrastructure for the carrying ocut of a
separate, primary transport function. In this smbodimeni,

20  the local service providerg are taxil companies, local
courier companies, or “fast food” delivery organisations.

With the pdick-up and delivery information, the local
garvice provider can pick-up and deliver the goods, as a
secondary transport function, which they are able to carry

25  on in tandem with their primary transport funchion.

In the case of a taxi driver, therefore, the taxi
driver may be provided with the pick-up and delivery
informabion for a particulaxr item of gowds. When the taxi
driver picks-up the goods, they may still carry on their

30 primary function {(transporting passengers) and “work”
their way to the dastination for the goods, toe make a
goods drop-off at the destinabtion. Thias results in an
increase in utilisation of the loval service provider's
infrastructure.

35 In this smbodiment, the job system 21 is arrvanged to
rrovide a time “window® during wiich the local service
provider may plck-up and drop-off the goods. This may
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give the local service provider some time to continmue
carrying out their primary function while they are
undertaking goods delivery.

The communications nebwork from the system 20 to the
LSP {local sgervice provider) 23 mayv be by any sultable
communicaticns network 24 and the gystem 20 preferably
includes a plurality of methods of communication via the
communications interfacs 22. The communicabions nebwork
24 in one sxbodiment includes an interface with the LSR's
23 organisations system. Fovr example, where the LSP 23 is
a taxi gservice, the commmunications anetwork 24 may include
an interface with the taxi organisations communications
syetem. It ig known to provide computer arrangements in
cabg which daliver passenger job information to a screen
viewable by the taxi driver. In one embodiment, the
communications interface 22 provides an interface with

thiz type of communications system, enabling presentation

-~

s
f pick-up and delivery information on the taxi driver’s

O

n

arae

]

Another method of communicatbion employable by the
present ambodiment is the mobile telephone nebwork (for
example, job information could be provided directly by
broadcasting te the mobile phone system, to be picked up
by taxi drivers via their mobile telephones). Either SMS
ox voice {via interactive wvoice software} may be provided
for communication.

Generally, any type of convenient communicabions may
be utilised for communicating with the local service
provider.

As well as providing information on jobs te LSP 23,
the gvetem 20 is arvanged to recelve and log reguests for
jobs to be carried out. Jobs may be given te the syvstem
20 by any persons. In one smbodiment, the svstem 20 is
arranged to liase via communications interface 22 and
commumication network 24 with carriers 28, who may include
cperatars such as Glokal Integrators, Freight Ferwarders

and Combinabtion Carriers. Carri=rs 25 will receive job
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information frowm their customasrs and forward it on to the
system 20 via the communications networks 24. The systen
20 logs and processes the job information and then
deliverg it wvia the communlications networks 24 in the form
of pick-~up and delivery informabtion to LEPs 23. The
gystem 20 therefore may deal with the local pick-up and
delivery lesgs for global freilght, on information provided
by local freight transporters, such as Combination
Carriers, Glokal Integrators and Freight Forwarders.

The system may also oparate directly with cusktomers,
including individual customers 26 and merchants 27 to
recelive information relating to pilck-un and deliver
operations within local arsas serviced by the LEPs 23
asgocliated with the system 20. In this way, the system 20
nmay replace dedicated local courier services.

Because the system 20 can communicate with the LSPs
23, it iz a simple matter for the system 20 to establish
the location at any time for a particular L8P that has
taken on a job. Far example, if the L8P is a taxi driver,
radio communication may bs used, GPS {in the furure a lat
of taxis will bhe fitied with GP8), base station
triangulation (mobile phone) or any other wmethod of
egtablishing the LSFs poeosition. The posgition within the

local area of a particular Job can therefore be tracksd by
R 4 X

the system 20, In this embodiment, this information is
*vushed” cut to a Web site, which can be accessed by a
custowmer 26 Lo enable the customer 26 to track theilr -fob.

This local bracking information is not avallable, or is
very difficult to obtain, with prasent services.

Another aspect of the present invention relates to
the facilitating of electronic commerce. A customer 2€
may log on to a merchants 27 Web zite and ordaer a item of
goods. Presently, e-commerce delivery {fulfilment) is
haphazard and discourages e~commarce. In ons exbodiment
of the present invention, software 28 is provided on the
merchante gite to enable the site to log a job with the
system 20, Thes syetem 20 can then push out the job to LSP
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23 {if pick-up and delivery ig in the local area) or can
go via L8Ps 23 and international carriers 25 if the
delivery is glcbal.

Figure 2 is a block diagram showing the job system 21

(821

block of the gyetem 20 in a little more detail. In thie
embodiment, because the system 20 interfaces with a number
of different svstems (potentially) via the commmications
network Z4, some method of importing/exporting dava files
which wmay have different formats (relating to the

10 different svstems) is reguired.

The job logging system 21 includes a database, which
logs the pick-up and delivery information for export to
the LEPs. In order to ensurs ths database stores the data
in & congistent formabt, an importer 31 is provided bo

18 convert data from import files having different formats
{ie. dob information coming in from customers) to &
consistent format for storage in the database 30.
Sirmilarly, an ewxporter 33 is provided ho convert exported
data into file formats 34 complying with interfaced

¢ asvstems requirements. This enables ithe system to be
subgtantially automated.

Figure 4 is a flow diagram illustrating a process for
implementing the local legs of an intewnational delivery,
utrilising the embodiment of ths present invention

2% degcribed above. In the following description of the flow
process, numerals at the left corvespond with the numerals
adjacent the process indicator arrows in the filgure.

i A consumer 10 initiates the purchase and completbes
consigmment via an operator 12 in a similar manner to

30 the process described in relation to figure 1. The

operator 12 may be any organisation, including

Combination Carvier, PFreight Forwarder or Global

Integrator.
2 The operator provides, via the communication network
35 2%, job information to the system 20 relating to ths

ick-~up and delivery informabion.

Led

Over the communicabions network 24, the gysbem 20
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hroadeasts details via convenlent communications
madium {eg. SMS, WAF or any other communications
medium that is convenient) to LSPsg, in khis case

tazis.

=3

The taxi driver attends at the pilck-up destinabtion
and the consumer 10 enters a PIN {or other security
means) with the driver for
authentication/confirmation of plck-up.

933

The taxi driver 23 delivers to the operator
consolidation point for global btravel.

& At the delivery locality {(ie. after the international
leg has occurred) the system 20 broadcasgts pick-up
details via the communications networks 24 to L
within the locality. At the same time the raceiver
14 is advised by the svestem 20 via the communications
network of a propused delivery time. The recelver 14

confirme availability.

-3

Delivery is completed, and a&ll parties receive
confirmation {(proof of delivery).

Az discussed above, a securitbty means is ubilised in
the process of thizs embodiment in order Lo validabs the
deliverv/pick-up procesg. In broad terms, the syvstem is
arrvanged to provide a security means to the cushomer
{either the ghipper or receiver) via ths communicabion
means {eg. SMB, E-mall, auvtomated wvoice). The securiby
means ig preferably, but nob essentially. a PIN. The

gcurity meang will also be sent to the driver of the

wvehicle {(in this example the taxi driver). In the case of
the custoumer being the receiver of the parcel, the
recelver is resguired to provide the sscurity means (le.
match the PIN) to the driver so that the driver can
validate Tthat the receiver is the correct perscn bo
receiver the item. Wheare the customer is the shipper., the
driver will provide the security wmeans {(PIN) ko the

shipper to prove that the driver iz the correct person for
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The job information provided to the system and stored

’

in the database {for uge with various aspectg of the

S

process), in & preferred embodiment is as follows:

5 1

B2

1¢

N
(€}
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~

The file

information should be in text

each record fomming a new line.

The file should ba sent via FTP format from

f£ile formabt -~

International Alr Express Operator to the systam.

ad

3.2,

Id No.

Information reguired pex line includes:
1.

Conaignment Number

Shipper Name
Shipper Number
Piokup Address 1

Pickup Address 2

Pickup Town/State/Postcods

Shipper Contact

oper Contact

Name

Numbyer

Shipper Mobile Nunmber

Fraight Carrier
Freight Carrier
Freight Carrier
Expected Pickup
Expected Pickup

Bumbeyr of Itenms

Ehipper Email A&

dress

Sty
Service
Date

Tima

Ytem Informaition:

Item Numbe
Trem Weigh
Ttem Dimen
Ttem Cube

Total Wedght

rs

&
[

sions



WO 83023641 PCT/ALDGINYT

H
.5
[+

5

3.21L. Total Cubs
3.22. Status
It will be appreciated that other information or less
information than this may be provided in other swbodiments
5 of the present invention. In this embodiment, as
illustrated by this example, the system carries out ths
following:
1. information validation (is all the information in the
rvight format and complete — such as complste plckup ox
10 delivery details).
2. load manasgement including sortation of jobs into
manifest or loads
3. pro-active customer service such as Advance Pickup
and/or Delivery Wetification and Shipper/Receiver

15 availability confirmation via 8MS, email, voice;

The system psrforms pro-active customer service tasks
such as advance pick-up and/or deliwvery nobification,

shipper/receiver availability confirmation.

20 The process described in relation to figuxe 4
illustrates how easy it is to track the job in transit.
Both the consumer and the recelver are able to track the
jok generally at any polat, and are even able to track the
status of the job within the local arsa. Bscause the

25  gystem 20 establishes a time for plek-up with the recelver
14 before confirming with the L8P 23, delivery is
substantially assured. The use of a security wmeans, such
as a PIN, assurez that the item of goods is being picked
up and deliverad by the corrscob LSP, and that confirmabion

30 of recelpt oocurs. The present syztem handles job
menitoring such as gurrent status eg. in transit to job,
pilck~up complete, in transit te destination or drop-off
complete.

Figure 4 shows a process for the delivery of freight

35 which inciudes an international leg. As discussed above,
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the systam and method of this eubodiment can also be used
for leocal delivery within a locality.

Such a process is i1llustrated in figure 5.
i

[

A congumer 10 {(using interactive voice or any other
5 communications means avallable) orders pick-up from
the syastem 20.
2 The syataem 20 broadcasts detail via the communicabion
means 2D to L8Ps 23.
3 The consumer 10 is informed of plck-up confirmation
10 and the consumey enters PIN with the driver for
authentication/confirmation of the pick-up.
4 The system 20 breoadcasts delivery time and confirms
availability with the receiver 14.
5 Delivery iz completed and all parties receive

15 confirmation (proof of delivery}.

A L8P may earn revenue for carrving out the pick-up
and delivery operation. The revenus may be cash ox
cradit, bub in one embodiment, the revenue inaludes

20  “reward polnts® which enable the recsiver of the reward
points to cash them in for goods/sexvices with an
organigation which accepts the reward points. The
organisation may be a relecommunications organisation eg.
a mobile phons operator.

As far as costing of delivery/pick-up for items is

o
n

concerned, any model can be used. In & preferred
embodiment, there are two medels for costing jobs.
Firstly, cogst can be on flat fes per job {or bakch of
Jobs) basis Secondly, the system may be arrangsed to

36 determine a rate based on number of items, times taken,
digtance, destination poinis. Time taken distance regulre
input from the driver to the syatem to calculate costing
such as odometsr readings at start and findgh.

Modifications and variations as would be apparsnt Lo
35 a gkilled addresses are deemed to be within the scope of

the pregaat invention.
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1. 2 method of facilitating pick-up and deliverv of

5  geoods ko a destination from a pick~up location, romprising
the steps of providing a first system arranged foxr
coordinating pick-up and delivery of goods, the fixst
system providing a first message over a communications
network, the first message including information on pick~

10 up location and delivery locaticon of goods, to a lowal
service provider organisation which has an existing
infrastructure for carrving on of a separate, primarvy
transport function, so that a local service provider may
pick-up and deliver the goods on the baszis of the pick-up

15 and deliverv information, as a secondary transporh
function.
2. A wmethod in accordance with claim 1, including the
step of the first syvstem beling operated by a third party

gervice provider.

b
<

3. A method in accordance with claim 1 or claim 2,
wherein the first svetem ig a system which has baen
specifically arvanged bto process information relating to
vthe pick-up and delivery of goods.

the preceding

b

4. A method in accordance with any one o

4

o
N

claimg, comprising the step of the first system recelving
a sescond message, the second message being from a local
sexvice provider confirmdng that they have recsived the
information.

5. A method in accordance with any oneg of ithe preceding

30 claims, comprising the further step of the first svstem

recelving a third message, the third message being from a

customer regquiring plek-up and delivery of goods and
providing inframation to the first aysten regarding the
pick-~up and delivery locatiom.

&. A method in accordance with claim 5, wherein the

ia}
w

customer is & freight carrier.

"
¥

. A method in accordance with any one of the precsding
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claims, wherein the local sexvice provider is a taxi
company .

g, A method in accordance with any one of the preceding
claims, wherein the first message ig provided te a second
gystem by way of compunications network, the sescond system
heing the communication syvstem for a local service
provider organisation.

Q. A method in accordance with any one of the preceding
claimsz, wherain the flrst message includes information on
a plurality of -jobs relating to the plck-up and delivery
of a plurality of items of goods, whereby information on a
plurality of ijobs may be provided to a local service
provider in the form of a wanifest, to enable the local
gervice provider to pick-up and deliver a plurality of
goods in a consolidated operation.

10. A method in accordance with any one of the preceding
claims., including the further step of the first system
providing goods location tracking information by way of
the communications network, enabling a stomer to track
the locaticn of goods in transit.

11, A method in accordance with any one of the preceding
¢laims, comprising the further step of monitoring the
location of goods in bransit whereby bto enable provision
of goods location tracking information.

12. A method in accovdance with claim 11, wherein the
step of monitoring the location of goods includes the step
of monitoring the location of the local smervice provider
who 18 btransiting the goods.

A method in accordance with eclaim 12, wherein the

2

3.

step of monitoring the location of the local service
provider inclu&es the step of determining the position of
a compmunications device of the local service provider.

14. A method in accordance with any one of the preceding
claims, comprising the further step of the first system
sending a fourth message over the communications network
to a oustomey, providing information on potential oplck-up

and/or delivery Limes, bo enable a customsr to he
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available at the appropriate time.

15. A method in accordance with olaim 14, whaerein the
First system iz arranged Lo receive a £ifth messags from a

customer, the fifth message including confirmation thatbt
the customer will be avallable for pick-up and/or delivery
at the appropriate time, or specifying a time that they
will be availabls.

16. A method in accordance with any one of the precading
claims, wherein the Fflrst message inciudes information on
a time window. during which pick-up and/or deliverv may
take place, the tine window providing some time for the
iocal service provider to carry oubt thelr primary function
at the same time as undertaking the plck-up and/oxr
delivery.

17. A method in accordance with any one of the preceding
claims, comprising the further step of providing revenus
o local service providers in the form of “reward” points
rhat the logal service provider can exchange for goods or
sarvices with organisabtions recognising the reward points.
18. A method in accordance with any one of the preceding
claims, comprising the further step of a first system
providing & seventh message toe a customer advizing them of
a security means, whereby whan the local service provider
attends at ths cugtomer location the security means may be
utilised to enable confirmation of pick-up and delivery.
19. A method in accordance with claim 18, comprising the
further step of the [irst system providing an aighth
mesgagse to a local service provider advising them of a
sacurity means.

20. A method in accordance with claim 12 or 128, wherein
the security means is a personal identification number.
23. A method of faciliteting the pick-up and delivery of

<

goods, compriging the steps of providing a systenm arranged

service providers whe already have an existing
infrastruciture for carryving on of a ssparate, primary

ransport funchion, so that a losal service provider may
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£

pick~-up and deliver the goods on the basis of the pick-up
and delivery information, as a secondayy transport
function, and comprising the further step of the systen
being operated by a third party service provider.

5 23 2 method of facilitating pick-up and delivery of

goods, comprising steps of providing a system arranged to

51

provida pick-up and delivery information to leocal service
provider who already have an existing infrastructure for
the carrying on of a separate, primary transport function,

18 so that the local service provider may pick-up and deliver
the goods on the basis of the pick-up and delivery
information, as a s=2condary trangport function, the system
being speacifically arrvanged to process information
relating to the pick-up and delivery of goods.

15 23, A method of facilitating pick-up and delivery of
goods, comprising the steps of buillding a computing system
which iz arranged to log plck-up and delivery information,
agreeling with a loecal service provider organisabtion
already having an infrastructure for the carrving on of a

20 gseparabe, primary transport function, that the loccal

i

0

ervice provider will plck-up and deliver the goods on the

o

asig of pick-up and delivery information, as & secondary
tranaport function, and providing interfaces between the
computing system and a local service provider's syvstem, s

25  that the pick-up and delivery information can be prowvided
from the computing system to the loeal service provider's

system.

I3

4. A method of liasing with a freight carrier in order

to facilitate local pick-up and delivery legs of a freight

30 service, comprising the steps of recelving information on
pick-up and delivery jobs From the freight carrier, and

providing, via an interface with a local servics

provider’s system, the local service provider having an

existing infrastrucinrse for cayvrving on of a geparate,
35 primary transport function, pick-up and delivery

information for the jobs so that the lecal service

provider can deliver freight from a local freight caryier
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depot to a destinabion or from a dastination to a local
freight carvier depot, ag a secondary transport function.
25, A system for facilitating pick-up and delivery of
goods to a destination from a pick-up location, the system
comprising a database for receiving and storing
information on pick-up location and delivery location of
goods, and messaging wmeans arranged to provide a first
nessage over a compunications network, the first message
including information on pick-up location and delivery
location of goods from the database, to a local service
provider organisation which has an existing infrastructure
for carrying on of & separate, primary btransport function,
whereby the local service providsr may plck-up and deliver
the goods on the basis of the pick-up and delivery
information., as a secondary transport function.

26, A system in accordance with claim 2%, being
specifically arranged to process information relating to
the pick-up and delivery of goods.

27. A systen in accordance with claim 25 or claim 28,
further compriging a receiving means, the recelving means
being arranged to recsive a second message, the second
message being from a local service provider confiyming
that theyv have received the information.

28. A system in accordance with claim 27, ths receiving

neans being arranged to receive a third message, the third

message being from a customer regquiring pick-up of and

delivery of goods and providing information regarding the
prick-up and delivery location.
28, A gystemn in accordance with any one of

claimeg 25 to 28, wherein the mesgaging means is arranged

P

to include in the filrst message information on a plurality
of jobs relating to the pick-up and delivery of a
plurality of items of gouds, in the form of a manifest, to
enable the local service provider to plck-up and daliver a
plurality of goods in a consolidated operation.

30. A system in accordance with any one of clalms 27 to
2%, the syvetem including goods lonation tracking means,
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arranged to provide goods location tracking information,

enabling a customer to track the location of goods in

tramsit.

3

L. A system in accordance with claim 30, wherein the

in

s goods location tracking means includes means arranged o
determine the position of a local service provider’
communications device.

32. A gystem in accordance with any one of claims 27 to
31, messaging means belng arranged to provide a fourth

10 message over the communications network teo a customer, the

fourth message including information on potential pick-up

and/or delivery times, to snable a customer to bhe
available at an aporopriate time.

33. A system in accordance with claim 32, the recelving

Bt
5

mgans being arranged to receive a £ifth message from a
customer, the f£ifth message including confirmation that
the customer will be availlable for plck-up and/or delivery
at the aspproprlate time, or specifyving a bLime that they
will be available.

20 34, A system in accordance with any one of claims 27 to
33, wherein the first message includes information on a
time window during which pick-up and/or delivery may take
place, the time window providing some time for the local
service provider to carry out their primary function ab

25  the same time as undertaking the pick up and/or deliveryv.
35. A system in accordance with any one of claims 27 to
34, whersin the messaging means is arvanged to provide a
seventh nessage to a customer advising them of a securiby
means, whereby when the local service provider attends at

30 the customer location ths security means may be utilised

o snable confirmation of pick-up and delivery.

35. A svshtem in accordance with claim 35, messaging meansg

being arvanged to provide an eighth message to a local

gservice provider advising them of 8 zecurity means.

b
[$21
bk

37. A syvstem in accordance with any one of claimg 25 to
36, the system further including an interface to & local

-

service provider system for providing the iob information
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<

to the local service provider.
38. A computser program arrvanged, when loadsed on be a

compubing system, to cause the computing gystem to

o
S

implement the system of any one of claime 25 to 37 ox
39, A computer readable mediwm providing a compuber
program in accordance with claim 38.

40. A computer program arvanged, when loaded on te a
computing system, Lo control the computing syshtem to
implenment the method of any one of claims 1 to 24 or 43.
4% A computer readable madium providing a computer
program in accordance with claim 40.

47, A method in a&ccordance with any one of claims 1 to
20, compriging the further step of providing informabion
from an s-commarce network sike to the first system, the
information including information on the pick-up and
delivery of items ordered by 8 cusibower from ths e-
commercs nebwork site vhereby the flrst system can then
utilisze that information to provide the first message,
whereby pick-up and delivery of goods ordered from the e~
gommercs gite can be made to the e-commercs customer.

43, A gystem in accordancs with any one of claims 25 to
37, the receiving meang being avvanged to raceive
information from an e-commerce network site provider
systan, the information including information on the pick~
up and delivery of good{g) ordered by a customsy from the
a-comnarce network site, wherein the system is arvanged to

“incorporate the information in the first messags whereby

[ 78]
in
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to enable pick-up and delivery of good{s} ordered from the

1

g-commeree network site by a customer.

44. An e~commeyce systen, including server means for
providing an e-commerce neitwork zibe, a communicationg
meansg arranged to send information to the gvstem of claim
43, the information including information on the pick-up
and delivery locations of good(s) ordered from the e~

commerce wab site by the customer.
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Key Characteristics

. Inefficient and expensive local pickup & delivery of parcels.

. Lack of Operator Service flexibility.

. Consumer required to track parcel manually = poor customer service.

5. /.

SUBSTITUTE SHEET (RULE 26)
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Key Characteristics

. Leverage Local Service Providers to perform local pick & delivery for
International Air Express Operator,

. Eliminate wasted delivery trips.

. All parties pro-actively informed.

T4

SUBSTITUTE SHEET (RULE 28}
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Key Characteristics

. High usage of common technology.

increased service flexibility through greater number of service
providers.

. Decreased cost to consumers,

SUBSTITUTE SHEET (RULE 26}
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5
A device for caloulating fares in vehiclas,
particularly taxis, ocollective taxis, buses. or the
like
10 The invention relates to a device for caloulating
Ffares in wehicles, particularly taxis, collective
taxis, buses, or the like, comprising:
a clock;
a tachometer;
15 means for displaying the trip cost and/or the

relevant parameters for caloulating said cost;

one or more memories for reading and writing the
calculation parameters which can be either preset or
determined in real time and one or more nemMErias

20 containing the control and calenlation programs:

onae central calculation and control unit, whereto
the above msans are connected and which coordinates and
controls them to execute the calculation and display
proceduras.

25 The invention has the object to improve a device
of the type described hereinbefore so that, thanks to
ralatively inexpensive  arrangements, it is more
appropriate for multi~user transport, while providing
pasier operations for determining the cost of single

30 trips.

Page 823 of 1128



WO 99/52084 PCT/EPOMOZIS

Currently, there exist two opposing needs. On the
one  hand, the need to implement the so-called
collective taxi services. These sarvices are supposed
to he used by a limited pumber of users, substantially

5 corresponding at the most to the load of people allowad
by the homologation of wvehicles, which travel in the
same dirsction, but share one part only of the total
route up to the final predetermined destination.

In this type of services, the determination of the

10 trip cost is very complex. Graded fare tables have bheen
created which, however, cannot account for multiple
variants and usuvally excessively penalize certain uses
of the wehicle, such as particularly short routes,
while being advantageous for long routes. Further,

15  these tables ocannot easily account for the number of
users traveling for the same part of the route, since
this would invelve a much more complex calculation by
the driver, than the one required to determine the fare
according to the rounte length.

20 Thaerefore, a further object of the invention is to
providae a device as described hereinbefore, which
completaly, or at least significantly releases the
driver from the difficulty to determine the trip price,
and which can generate a fairer cost as related to

25  travel conditions, by constantly monitoring them during
the trip.

The invention achieves the above purposes by
providing a device as described hereinbefore, in which
there arae further provided means for differentiated and

30 customized calculation of the trip cost for each of

9]
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several passengers who travwel in the same wshicle =t
icast For one part of the same path.

Avocording to theiy specific inplomentation, said
means may oonsist of hardware or of sofbware only, or

¥ of a combination thereol.

Hence, for srxaaple, DY using 3 oaloulation and
control mnit consizting of & prooesseor cirouit sy the
like, multbti-user functions may bhe implemented by sinply
making ong approprizte change fto the control poograa,

10 and possibly by adding a peripheral uniit, which is not
provided for traditiosnal zingle-user operations; not
baing reguired therefor.

A dewvice in sccordance with the idnventien iz vexy
flaxikle as to the developmant of sutomsted operations,

1% so that the dirscet intsrvention of the cusbtomer or of

the driver iz increasingly reduced.

Partiowdariy,

A vooal interfass, slectronic customer identifyving
means such as a card, & racognition signal
transmitter, possibly & cellnlar phons, a magnetic or

3N processcr oard, @ BF8 deviee or tha like ocan bes
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provided in combination with or alternatively to the
manuzal means, and alternatively to or in combination
with each other, the device being provided with the
corresponding readers andfor recdeivers of user ID
5 signals. Hence, the user 1is automatically recoghized

and the taximeter is automatically advised so that it
can open a new user entry. When the user gets out of
the wehicle, he/she can indicate his/her code,
displayed during the trip, to the driver or the

10 taximeter, which will display the trip cost and delete
the memory area when the user has got out.

The user may bg alse vocally advised of his/her
code, alternatively or in combination with the code
display.

is Whan automatic means for detecting the presence of
the customer are provided, the trip cost may be also
avtomatically charged, e.g. to a magnetic or
microprocassor card, such as a credit card, an AT™
card, or the like, or through a transceiver such as =
20 GPS terminal or a cellular phone with bill charging.

The display may have several functions., It can
display the progressive cost for a user at a time,
either on request or sequentially at & predetermined
rate. Moreover, instead of displaving cost and trip

2% parameters of one user, it gan also show such
parameters for a user group, even partial, there being
provided a coontrol for recalling on the screen the
paramaters of the other user Jgroups, or the latter
being sequentially displayed at a pradetermined rate.

30 With reference to the device operation, the latter
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comprises a memory or a memory area which is subdivided
into areas, being sach yeserved for an ID code of a
passsnger, and wherein the relevant parameters for
caleulating the trip cost, at least until the passenger

5 gets out of the wvehicle, measured in real time and/or
entered by the passenger, are stored by units which
automatically detect when he/she gets in and/or out
and/or by operating personnel.

The trip cost may be also printed by a printer

10 controlled by processing and controlling means.

According to an advantageous improvement, the trip
paramaters also include a reference parameter
indicating the maximum trip cost.

This parameter may be dynamic, depending on the

15 trip length from origin to destination.

Advantageously, the device comprises display means
cutside the wehicole, which indicate the direction or
the destination of the vehicle, Such indications may be
preset manually by the driver or through a vocal

20  interface, or otherwise.

According to a preferred operation protocoel, the
device  has a table of Dbase goost correction
coafficients, which account for the number of users
traveling along the same route and for the trip

25 duration. The fare correction coefficients may change
dynamically according to  the different  travel
conditions for partial langths of the trip.
Particularly, =2 new correction goefficient may be
applied to the pext trip length when a3 user in the same

30 vehicle gets out of it or inte it.
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The above description clearly shows the advantages
of this invention, consisting in that, by simple and
relatively inexpensive means, the ¢trip cost may be
accurately calculated.

5 Therefore, the device provides a fair calculation
of the costs for oellective taxi services, thus
congiderably reduging travel expenses. a1l this by
monitoring constantly and in real time the actual
travel conditions for the user, the travel time and the

1¢  trip length. Each customer only pays for the service
he/she has used, while the device for obtaining such
effect does not have to be particularly complex,
expensive and difficult to usse,

The outside indication of the taxi direction

15 3allows the user to choose according to the gubstantial
correspondence of the wvehicle direction to the
destination of the | user. The destination may
dynamically change during the trip.

The invention alsc relates to further improvements

20 which form the subject of the dependent claims.

The characteristics of the invention and the
advantages derived therefrom will be more apparent from
the following description of a non-limiting exemplary
embodiment, illustrated in the accompanying drawing, in

25 which:

Fig. 1 shows a block diagram of a preferred
embodiment of the multi-user taximater‘aacording to the
invention,

With reference to fig. 1, a taximeter for a multi-

30 user taxi as described hersinbefore comprises a central
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unit 1, «.g. of tha processor type with memories 101
for the control program, for storing parameters
relating to the user code, the trip time, the trip
length, the rrip start and end time, as wall as the

5 nurber of users and the travel time shared with =2
certain number of users.

Instead of a microprocassor structure, other more
simplified hardware types may be provided, whesrein the
control program and the memory areas with allocations

10 and addresses for the different above listed parameters
are predetermined.

The central unit 1 obviously has a clock, not
shown in detail, or anyway a clock input, an input for
a tachameter 2 and one or more inputs for a kevboard 3

15 and any other data entry means 10.

These other data entry means may consist of
magnatic card raaders, procassor card readers,
transceiver units, such as a transceiver for cellular
phonaes or for the GPS system or other types of sensors,

20 vwhich can be provided all together, in combinations or
subcombinations with each other or alternatively to
each other.

Tha central unit 1 alse has sevaral oulputs,
whereto a printer 4, an outside display 5, Ffor

25 indicating the trip final destination, one or more
inside displays &, 7, 8, 9, for separately displaving
relevant parameters of cost, time, distance in
kilometers ami the relevant ID code of each user
whereto said parameters are relatedf

30 Similarly toe the above indications about the means
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for entering and assigning the user code, the central
unit 1 may advantageously have, in combination or
subcombination therewith or altematively thereto,
ocutputs for means for writing on magnetic c<ards,

5§ processor cards, or for means for transmitting data on
cellular phone networks and GPE or the like.

Displays may alse consist of a number of small
displays each reserved for a user, in case of a small
maximum nuwber of usars that can travel along the same

10 trip or may consist of a single display, which is
subdivided by the control program into saveral areas. A
single display whose size allows to display data for at
least one user and which is controllad in such a way as
to sequentially display data for the other users may be

15 alse provided, possibly allowing the Ffirst usar who
leavas the vehicle to have the display priority. Such
sequential display method may obviously be used when
there is a greater number of users, even when thers are
provided the other above listed types of displays.

20 Alternatively to or in compbination with the
tachometer, the c¢entral unit may have 2z connection
interface or be a part of a computerized navigation
device, in which the wvehicle poszition is detected by
the satellite network and is referred to and compared

25 with a map stored in the device. This may also provide
advantages for users who can always rely on precise
raferences for the way to reach the different
destinations.

The device according to the invention has a wery

3¢  easy coperation.
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Whan =n first user gsets into the vehicle, he/she
informs bthe driver abogt hisfher destinabion. Then, tha

driver snters the destination into the qsuntral unit,

which displays it outside the vehicle, through culsids

5 displavs.

The potential next customers, which

could share at least & part of the trip oan find i the

18 wehicle dirzection gorresponds to theilr destination,;
thanks to the outside displays. Bhen anobther user gets
into the wehicle, hefshe informe the driver sboutb
his/her destinabtion, and tha driver updates the
indication of the trip destination if neaded, i.e. 4F

15 the latter is more distant than the previcus one. The
second customery also iy sszigned an identification oode
and, like for the fivst one, thae trip cost starts to bs

caloulated.

In fast, whan & ussr gelts out, hefshe

talls the driver what his/her cods is, and the driver
collects the oorresponding cost, resats the cuztomer
sode and possibly issuss a3 reoeiph, a ticket or an

3¢ invodce, by using the printer.

$
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This operation gan vary depending on the means for
entaring the user codse and for executing the payment
transaction as well as for deleting the user code, If
credit cards or prepaid stored value cards of any type

5 are used, then the customer code can be entered inte
and deleted Ffrom the card when the card is read, that
iz when the user gelts into the vehicle, and when it is
written, that is when the user gets out of the vehicle.
Communication with bank circuits for credit cards takes

10 place through radic transmission means, ocellular rhones
or GPS network, In this casse, the receiving-
transmitting mweans of the wellular or GPS type
associated to the central unit communicate through the
cellular or GPS network by the cellular phona or the

15 GPS terminal of the user. In this manner, these means
can detect the user presence and automatically start
the procedures for assigning and deleting the user
code. The procedures for charging the trip cost and for
performing the transaction can be also axecuted through

20 the cellular or GPS network and the bill, or the stored
valuve or reloadable card, associated to the cellular
phones or to the GPS temminals oan be charged
therewith.

Acoording to a further improvemant, the central

25 unit 1 may be also possibly provided with an inierface
for communication with an automatic motorway toll
charging system. In this case, the toll cost can be
avtomatically leoaded as a parameter for calculating the
trip cost and subdivided among the users in the vehicle

30  at that moment.

10
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Gbviously, the motorway toll cost may be also
manually loaded by the driver through the keyboard.

Instead of the keybeard, & data entry systenm
operating with vocal controls or controls of any other

5 type may be also provided.

Acscording to an improvement, one or more trip cost
discount or surcharge coefflicients may be also praset,
such as discount coefficients for very high trip costs,
above predetermined amounts, or different discounts

10 and/or =surcharges for different time pericds or davs

such as working days, holidays, or parbticular days.
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CLAIMS

1. A device for calculating fares in wvehiclas,
particularly taxis, collective taxis, buses, or the
like, comprising:

5 a ¢lock;

a tachometer;

means for displaying the trip cost andfor the
relevant parameters for calcoulating said cost:

one or more memories for reading and writing the

10 ocalculation parameters which oan be either preset or
datermined in real time and ong or more memoriss
containing the control and calculation programs;

one central calculation and control unit, wharsto
the above means are connected and which coordinates and

15 controls them to execute the calculation and display
procedures, characterized in that it further comprises:

means for differentiated and customnized
caloulation of the trip cost for each of several
passemngers who travel in the same vehicle at least for

20 one part of the same path.

2. A device as claimed in claim 1, characterized
in that it comprises means for assigning and/ox
sntering a reference or identification code for each
passanger.

25 3. A device as g¢glaimed in glaim 1 or 2,
characterized in that it comprises a memory which is
subdivided into areas, being each reserved for an ID
aode of a passenger, and vwherein the relevant
paramaters for calculating the trip cgost, at least

30 until the passenger gets out of the wehicle, measured
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in real time andfor enterad by the passenger, are
stored by units which automatically detect when he/she
gets in and/or out and/or by operating persomnel.

4., A device as claimed in one or more of the

5 precsding claims, characterized in that it has means
for digplaying at lasast the passsnger ID code and at
least the relevant trip cost for each passenger in the
vehicle.

5. A device as claimed in claim 4, characterized

10 in that said display means may be of the type that
displays simultansously the relevant parameters for at
least a limited or partial number of travelers in sach
of several separate aress and/or of the type that is
provided with means for scrolling or browsing the

15 sereens one by one or a limited or partial set of
soregens of one or more passengers at a time.

6. A device as olaimed in one or more of the
preceding claims, charagterized in that the means for
assigning and entering the customar code may consist of

20 means for manually entering or signaling when tha
passenger gets into the wvehicle, or of electronic
customer identifying means, such as a card, a
recognition signal transmitter, possibly a cellular
phone, a magnetic or processor card, a GPS device or

25 the like and the corresponding readers and/or recelvers
of user ID signals.

7. A device as claimed in ong or more of the
preceding claims, characterized in that there may be
provided means for identifying the customer when he/she

30 gets out of the wehicle and for indieating the trip
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cast, which Dan be opsrated manually by the customer or
osthars upon vocal indication of the customer ID code,
ar by & magnebtic card, a radio signal transmitter, =

microprovessor qard, a cellular ghone or a GFS termingl

5 or other recognition means.

8. A device as claimed in one or more of the

preceding oluims, chavacterized in that it has at least

18 one display outside the vehicle for displsying the
traval destination, in combination with wesns Sor
antaring the Jdestimabiaon,

10, & device asz cladmed in one or morve «of the
pregeding claims, oharacterized in that 1t has an

20  interface for communication with an suvtonsbtic motorway
tall charging system.,

11, A device as claimsd in one or more of the
preceding olaims, characterized in that 1t has an
interfave for oommunicstion with s posiiion detecting

25 systenm snd with 2 roube guide mep.

12, A device as claimed in one or moyre of the
proveding olaims, ocharacberizsd in that it has =a
oantral controel a3nd processing unibt wharetos at least
one  memory, at  laast one oclock, at least one

30 tavhowmeter, data entry mesns, means for deleting and
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1D

15

20

25
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aditing data, display means inside the wehicle and
display means outside the wvehicle, as wall as printing
meang are connected.

13. A device as claimed in one or more of the
preceding c¢laims, characterized in that the central
unit has an interface for connaction with means for
reading/writing on magnetic or microprocessor cards.

14. A device as claimed in one or more of the
preceding claims, characterized in that the central
unit has means for interface with a
transmitting/receiving unit of the ecellular or GPS
network .

18. A device as claimed in one or more of tha
preceding claims, characterized in that the central
unit has means for interface with the electronic bank
transaction network.

16. A device as claimed in one or mors of the
preceding claims, characterized in that it comprises a
program and memories for presetting one or more trip
cost discount or surcharge ceoefficiants, such as
discount coefficlients for very high trip costs, above
praedetermined amounts, or different discounts and/or
surcharges for different time periods or days such as
working days, holidays, or particular days and for
calculating said discounts and said surcharges.

17. A deviece for calculating fares in wvehicles,
particularly taxis, collective taxis, buses, or the
like, wholly or partly as described, illustrated and

for the purposes stated haerein.

13
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Bescription

[0001] The present invention relades o a navigation systern and raethod and padicularly, but aot exclusively, to a

navigation system and method for navigating a vehicle along a rauds to a destination. Aspatts of the invention also relats

s 1o an apparatus.

[0082]  Known navigation devices perform routing functions. For example, Japanese Kokai Patent Applicalion No.

2001-349735 {eaches a navigation device wheraln when a traffic restriction or traffic jam or the ke arises on the route

o a destination, the device guides a vehicle o a detour route al a predetermined distance or tine from the site where

the traffic restriction or traffic jam has arisen.

13 [BO83]  In the conventional navigation device, however, problems can afdse because the driver may not be able o
enter the optimal detour route because if the predatermined distance or fima is short, guidance to g detour route can be
provided after passing the branching point io the detour route.

[0004] #is an aim of the invention to addrass this problem. Other aims and advaniages of the inventior will bacome

apparent from the following description, claims and drawings.

5 [00058]  Aspects of the invention therefore provide a navigation system an a method of ngvigsating a vehicle as sef aut
in the appending claims.

[o808]  Aconnding o another aspect of the invention there is provided an apparatus for navigating a vehicke, comprising

an input device operabls 1o set a destination, & location detector operable 1o detett a arrent looation of the vehicle, at

least one receiver aperable to acguire taffic information, including an axistence of a iraffic obstacle on an optimum oule

2 from the cument location to the destination and a confroller opearabie to sesrch for 8 detouir having at ieast one of the
shortast time {o the destination and the shortest distancs o the destination in order (o detour ground the traffic obstacle
when the existence of the traffic obstacle is detectad; and the cantroller aperable to perdorm guidance refaled (o the
detour a prescribed distance hefore a branching point that branches from the optimum rouie to tha delour.

[H087]  Inone embodiment the contrafler is aperable b search for the optimum route from the currentlocalicn to the
28 destination.

[6008] i ore srobodiment the detour having the shortest time o the destinalion is an oplimurs detowr ule. The

sonfroller may be operable fo search among a plurality of detours for detouring around the traffic obstacle for a last

detour route 1o the destination branching from a branching sile on the optimum route neares! the raffic obstacle. The
caontrotier may be operable to select one of the optimum detour roule and the ast detour rouie basad on @ branching

32 site distance between the branching point for the optimum detour rowde on the aptirmum routs and the branching point
for the hast delour route and a required Hime difference between & requitad runring time frora the curvent location via the
optinturn detour routs © the destinalion and a regquirad running time from the current location via the last detour routs
to the destination,

[0009] inone embodimentthe contralter is operable o creata alinear relationship between the branching sife distance

3F and the reguired tine difference whereby the siope is desinnated as k. The controlier may be nperable to sstect the
optivum detour route when the time differenoce is greater than obe of the branching point distance multiplisd by K and
a preset time difference threshold.
[0010] According to a further aspect of the invention there is provided an apparatus for navigating a veldcle, conyising
destination setling means for sefting & dastination, cureent location detection means for detecting a cumrent location of
the vehicie, traffic information acquisition means for acquining tradlic information, route search means for searching for
an optinum route from the current Jocation o the destination, detour search means for searching for a detour having at
least one of 3 shodest Bme and 8 shorlest distanoe to the destination o detour around a ralflic obstacie when the traflic
ahstacle is detectad on the optioum route and detour guidanoes means for performing guidance al & prescribed distance
before a hranching point that branches from the optimum route o the detour.

[0811]  in one embodiment the prescribed distance is based on a preparation time for branching 1o the detour and the

vehicle spead.

[0012]  In one embodiment the delour guklance means comprises re-searching maans for searching the optimum

route o the destination at the presaribed distancs; and wherein the detowr guidance means further comprises means

for directing the vehicle along the detour al the branching point when the traffic obstacle siifl exists.

& [0013]  inone embodiment the detour with the shorfest ime to the destination is an optimum detour route. The detour

search means may comprise maans for searching for a last detour route that branches nearest the traffic obstacle from

among a plurality of detour routes for detouring the traffic obstacle on the optimum rouie.

[6014] The apparatus may compnise raeans for selecting one of the oplimum detour route and the last delour route

based on a branching point distance between a first branching point for the oplimurs delour route on the oplivum route

and a second branching point for the last datour route and the time difference between a running fime from the current
location to the destination via the oplimum delour retite and a running time fom the curren iooation 1o the destination
vig the last detour rotte.

[8015] The apparabss may comprise a planeg with the branching point distancs and the ime diference reflected in bwo
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dimensians and s seboy raute sedecting g whnain the last detou route bas 8 largest branchiosy pofal distancs sod
the apiimum defour routs has @ largest tnw differenne. The roule seerch mesns may be opersbls 1o select ong of the
sptimun dedour mube and the st dedowr oul according o the detaur rouste selsctin g map
[O018]  In one embodiment the rouls search means s operable to salect the optimum cseiou; eote when the fime
& diffaranos is longer than & preset threshold, evan whan the branching pmr- { distanne is targe
Bt Accovding fo yel snother aspect of the invention there is provided 2 rosthod for navigaling 8 vehicle, comprising
solting 8 destinatinon, detectiy
Foute forp the cuwrent Evm*s{\: {
ahortaat distance 1o the destivgtion o ;‘Ie,{cumrau *.8 zrai-« sh tack \-\;"msn the traffic {’Wtadv i daﬁ
g aomired i inforastion arsﬁ ;)esf(&s‘t‘mng gulfance al & presoribad dislancs befare 2 branehing polet the
from the oplimum route o the datour,
OR8] The mothod may include deternining ths prasonibad distancs tased on & proparatian fmas
dedour and the veldale sppead al the branching point,
(00181 The method may compriss searciing for & last detour route, whatain the tast m}m; U
i oplimum roule 8l & poind nearast he sxistenca of the tadiin ohstacle and saledting one of the
datone routs for the vehicle 1o foliow when gerfaondng géddancs at the prascribed dintance
fonas} *hs) et vy mfnpf:se dhasdan ~§§ng§ the dedour having the shonest ime as the optirmars delowy route searche
ing for alast delour route,

Hing = cusrent pcation of the whu:‘»e, ammnm irg f i nnf{:mmtson, r;ﬂa;z"“mz; fz;r an Dgiimum

’.C}

herain the §a\ jatour rowte branches front the optimun route atasmnt nearast the existencs
of the Em T phebxcle and selecting o of the oplirowm detour rowde and ths last Selowr ¢ W the vehicie to folinw

23 based on g branching pobd disfanoe hatween the branching point for the oplirmurs delowr mute d the branching point
for the st delour roite and a v ‘*»m,.mhei\m"‘»n an akpaciad sunning free from the cureeni lonativato the das ,imd&*on
wia the optimun detour rotle and g0 expacted runring tmes from the current location o the desiination vig the {ast detour
youte,

HI021]  The methad may camprise selectiog the optiraum telour rowe for the vebicle i Tollow evea when the beaxaching
point gistanos is large whsn the Wme dtt‘:‘a‘e Wwa e fanger than 8 prased threshold.
OIR3  The method may sompase oreating & opar reldionship babwsen ths Wranching poiat distanne and the reguiead
fimg diffsrence whaereby the slope is designated s R and selecting the optimum detowr route for the vehicle fo follow
whart the time diffsrencs s geaater thor ong of the branchiog point distanoe muliplied by b and 3 presst time diffpenon
thrashald,
3023 bhonn ambodiment,
of the raffio otalaok on thes wbm rey mte Dasen ored M ROG uuafi traffio indormation.
fO024]  The muthod may comprisa following the optimum oule whan detecting the continued axistence of the traffis
ahntach fioates that the tradlic cbatacie has cearad.
[B025] The method may compriae ra-searching for 3 detour having at least one of @ shontest time and a shonast
distance © the destination o detous arcund the traffln ohsiadie whaen *ir\temﬂg he continuad existenas of the teaffic
obsizcle indicaies ons of the affe obsiacle has nod deared and @ new traflic cbstade has wisen.
[BOX8Y  Avcerding fo a st ract of the invention there s provided a ncsm}at sysiem onmpeisin
devica sperabie o set g de atec ;un dateo,or uaer»:&»e 0 detecs 3 c~ i =e<~.\: fatves z o of the vehicle, @
egsive bl 1 gonuin 3 Y a6 pediraurs reute fom the
ik

"
B2

W
"

4 ouerent incalion o the .ew«atz : far, "E‘he "();"tsc‘itﬂ may b-:, ,x-»rats*s’ 0 f@anﬁ for 3 detour baving the
ahortast e o the deatination :nde or the shorfest distance (o the dastination in ondar 0 detour arcund the traffic obstacie

whert the axiglanne of t* 2 smf“u, chatavhe s Setectad, The gord
detour 2 presoribed distance bafors a brandt
0027} é’k”u)mmt} o grinthar aspent of the

" inay be operatle o parfarm guidance related o the
ing point that braachas from the optimur rowa o the detow,
invention there ts provided 8 navigation system fnr navigating a vehicle

45 pomprising destingtion setfing masns for satting 2 destinall et focation dedaction means for detacting & current
incation of the vehicle, traffic iInformation acguisition mear ring traffic informaiia;manﬁ rouia sgarch means for
searchivyg for an oplimus mule Sors the curent oos R té‘ws destioation. The '3;) s may absa inclode defow
sbe-rcs' maans for aearching for 2 detour having 2 shoriest ime andfor a shorest distance 1o the destingtion o delow

1 2 oo abstacle whan the raffic cbstadie is detectad oo the oplEnum wn:s, andd datone guidanos mesas for
a srisrming gut anme ata prasoribsda tbianr«\ cs«abr‘mcmmpmﬂ{{h&hrsmh .f'\r R4 g:{émum mut&t&ihed;muv.
fole camgrision
§ s > anopdivnt
rauie from the olre nti at Hio the uesixnétwn ‘hs,r“ Hod m '::)' aicu st m seavnhing for  detouy ‘:avés‘gasha "i«\i
g andlor a shortes! distance o e deatination to damus aroure g trad
55 hazed on the anquirss raffic information and parforming guidanoe at a presorils

that branches feorn s aptinnam o
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[030] The vadous aspenls, embodirnents and allernatives set oul in the precading paragraphs, in the claims and in
the following description may be implementad individually or in combination.

[0031] The present invention will now be described. by way of example only, with reference io the accompanying
drawings in which:

FIG. 1 is a block diagram iflustrating an apparaius embodying the invention
FIG. 2 ts a fiow chart ifustrating s first route guining grograra embodying the invention;
13 P35, 3 is & diagram #lusirating the selection mathod of the detour route;

FIG. 4 s a graph of the difference in branching point, or site, distance plotted as a funation of the reguirad time
difference according to the selection method of the detour route;

5 i3, & is a diagram #usirating the computing method for the detour roule guiding site; and
FIG. 6 is a flow chart shawing a sacond route guiding progeam enmbiodying the inventiont

[H032]  In the drawings, @3 far as possible, ke reference numerats indioate ke parts.
2 [0033] FIG. 1 is a block diagram #lustrating an apparatus in one embodimenti. A global positioning systent (GPS)
receiver 1 receives eloctromagnetic waves from 8 salellite and detests the vehicle using the satellits navigation method.
A sunning distance sensar 2 detects the running distance of the vehicle, and a running direction seasor & detedts the
running direction of the vehicle. Together GPS receiver 1, runaing distance sensor 2 ang running diraction sensor 3
perform the funolion of delecting the current site of the vehicle. The carrent site of the vebicle is detected using the self-
24 governing navigation method basad on the running distance and running direction defected with the sensors 2, 3. Amagp
database 4 works as a stovage device for storing @ road map.
[0034] A beacon receiver § receives baacen hroadoasting signals emitted from optical beacan transmitfers and alec-
tromagnetic wave beacon transmitters set by the read, and a FM mudiiplex recelver 6 receives FM multiclex broadeasting
signals emitted from an FM broadeasting station. These beacon broadeasting signals and FM multiplex broadeasting
32 signals condain all road traffic information, including traffic hazards that have adsen on roads dus 10 a raffic restriction
oy raffic jam, prjects, accidents, weather conditions, ete. Hence, the beacon receiver § and FM muitiplex feceiver §
perform the function of acquinng traffio information.
[00358]  In this embodiment, an input device 7 performs the function of satling 8 desiinalion for the vehicle. Mom
specificaily, the input device 7 has swilchas, direction kays, and other manipulating members, and i changes the scale
33X and scrolls a road map displayed on a display unit 3, sets the destination, ete. A controller 8 has CPU 8a, ROM 8b, RAM
8¢, ste., and i displays on display unit 8 the road map around the currert site and the route betwesn the curent site
and the dastination. Af the sams time, the controller 8 performs guiding announcements with a speaker 10 for searching
of @ route and guiding of the route, The controller & thus parfarms the functions of searching for a roule and detacting
traffic hazards as discussod in more detal bereinafter. Together, the controlier B, display unit 9 and speaker 10 perform
the functions of guiding the vehicle along one of roore routes.
[00368] FIG. 2is a flow chart Hlustrating the roule guiding program in an embodiment of the present invention. In the
foliowing, an explanation will be given regavding the aperation of an embodiment with reference 1 this flow chad. Under
controtier 8, after the power is turned ON for the navigation device, the route guiding progrant is executed repeatedly.
[0037]  in step 81, input device 7 is used 10 input the start site, destination and sites on the way. Al the same time, the
raad fraffic information s received with beacon receiver & and FM mulliplex receiver 8. {n step 52, using the weliknown
Dykstra method, a computation is performad for the shortest ime in congideration of the newest road traffic information,
and the oplimum route H the destination {the shodest-time route) is searched. In step 53, the road map around the
current site is displayad on display unit 8, the shortest-time route from the current site to the destination of the vehicle
is displayed on the road magp. and guiding for the reute is startad. One may aiso adtopt 8 scheme in which by means of
& the Dykstra method, computation of the shortest distance is performed, and the shortest-distance route to the destination
is searched.
[0038] in step 54, road traffic information is received with heacon receiver § and FM muitiplex receiver 6. Than, in
step §5, the received road traffic information is analyred. Generatlion of traffic hazards, such as a traffic restriction of
traffic jarn, on the optimum route {o the destination, that is. generation of a fraffic hazard that requires a detour from the
initial optimum route, is checked. Here, a iraffic hazard refers to all traffic problems, such as a traffic jam, traffic restriction,
roiad work, accidents, weather, sle., that can adse on roans. When no raffic bazard that requires a delour from the initiad
optimum rouite has arisen, the provess returns o step 84, Then, while guiding of the route is continued along the eptimum
roule to the destination, traffic Information s recelved, and generstion of a fraffic hazard thatrequires a detour is checked,
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[{039] On the other hand, whan a traffic hazand thal requires a detaur fraam the oplimum roule has arisen, the process
goes 1o step S6, and compitation of the shortest time is performed using the Dykstra methed. Searching is parformed
for a detour route 1 the destinaticn with the detour occurring at the site where the traffic hazard requiring a detour bas
arisen.

§ [0040] Here, the mathod for searching @ detowr route in an embodiment of the presant invention will be explained. In
this embodiment, two types of detour routes are searched, and one of them is selected. As shown in P& 3, iwa routes
are selected from amaong plurat candidate detowr routes (o destination T by detouting site { where a raffic hazand has
arisert by branching from a branching site located belween current sife P and site t where the tnaflic hazard regquining a
detour has arisen. First, the detour route with the shortest regquired ime is designated eptimun detour rouwta R1, and

10 the branching sile where branching is performed from initial optiroum detour route RO to optimum detour route RT is
designated optimum branching site B1. Second, the last detour route prior to site | where a traflic hazard has arisen that
does not regquire 8 U-turn after passing its branching site s designated last detour route R2, and the branching site for
branching from initial optinum route RO o last defour route R2 is designated {ast branching site B2,

[0041] Htis possitie to select the route that delours at pptimam branching site B 1 far away from site | where a traffic

5 hazard has arisen on optimum dadour raute R1. in this case, if the trafiic hazard on bitia! optimum route RO is eliminated
fust after branching fo detour route RY, the vehicle must wasteldly foltow detour reute R1 longer than the required time
as compared to inftial oplimum roule RO,

[0042] On the other hand, when there i3 an expectation for elimination of the traffic hazard on initial optimum roule
RQ and a delour is made 1o last detowr route R2 from last branching site B2 naarest site { where a teaffic hazard has

2 arisen, if the traffic hazard is not eliminated, the vehicke has to follow last defour rowde R2. As a result, although optimum
detour route R1 with a shorter reguired time could have been selected, the vehicle siill must follow last detour rowde R2
with a longer required time.

[0043] Here, as one embodiment, the following selection method is adopted fo select one route from optimum detour
route R1 and ast detour route R2. First, the diference in the reguired fime from current site P 1o destination D between

s optimum detour routs R1 and last detour route H2, thatis, the value obiained by subtracting reguired time T1 of optimum
detour route R from required Bime T2 of last detour route R2, is designated AT. Alsa. the difference in distance between
optimum branching site B 1 from initial optimum route RO fo aptimum detour route R1 and {ast branching sife B2 from
the initial optimum route RG to last detour route RE, that is, the value obitained by sublrasting distance L1 from current
site P to optimum branching site B 1 from distance L2 from current site P o {ast branching site B2, is designatad al.

32 [0044]  When the following relationship {1} is mel, optimun detour rowde R1 is selected. i not, lost detour route R2 8
salecled.

a5 AT > min {k-AL, Tk} {hH

Relationship (1) is shown in FIG. 4. In relationship {1}, K represents the slope of siraighi fine & ) Tk is a threshold of the
required time; ang min kAL, Tk} is 1 function that selects the smatlier of the variabie kAL and the threshold Tk
[0045] As can be seen from relationship (1) and the relationship shown in FIG. 4, basically, the larger the branching
site distance difference Al the higher the possibility of elimination of the traffic bazard on eplimum route RO bafore the
vehicle reaches last branching site B2, and last detowr route RZ is selected. On the other hand, the larger the required
time difference AT, the higher the possibility that the traffic hazard on optimum routs RO will not be sliminaled evenwhea
fast branching sife B2 is reachad. in consideration of the risk of using iast defour route R2 with a longer required time,
itis considered to be more beneficlal that optimurm detour rowte R1 with the regquired time shorter than that of last detour
roufe R2 be selected inttially, and optimum datour route R1 is selactad. Also, when required fime difference AT is 30
targe that it is over threshold Tk, optimum detour rogte R is selected despite the leagth of branching point distance
difference sL.

¢ [0046] One may adjust siope a and thrashold Tk in relationship {1) and FIG. 4 according 1o the rafe of change of the
traffic hazard as the cause of the detour, the preference of the user and the tnlerance of the user for the risk.

[8047] Returning to FIG. 2, in step 57 after selection of the detour rowte, the dedour route guiding sile is computed. in
this embodiment, as shown in FIG. §, detour guiding is performed at site A at distance La from branching site B {ogtimora
branching site B1 of fastbranching site B2) of the salected delour route (optimum detour route R1 or last detour route R2).
[0048] Distance La from branching site B to guiding site A is computed from datow preparation fime Ta and current
vehicle speed V using formuila {2}
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La=TaV @)

[0048] The optimum value is set for detour preparation time Ta, which includes the time for understanding the detows
raute guide, the time for judgment on whether the vehicle is to enter the detour route. the time of operation manipulation
neaded for changing fanes, efc. One may also change detour preparation time Ta comresponding fo the fraffic jam or
18 other traific siate, he road ype and other factors of the opeating snvircnment. On the othec hand, {6 vebicle speed V
the current vehicle spead, the newest average vehicle speed in a prascribed distance interval, the speed iimit up to
branching site B, etc., are set.
[0050] instep 88, judgment is made on whether detour guiding sife A has beart reached. if detour guiding site A has
heen reached, the process goes to step S8 In step 58, the optimum route is searched again. That is, based on the
5 newest road raffic information received by beacort receiver § andior FM mulliplex receiver 5, the route with the shortest
time from the current site o the destination is searchad.
[0051] in slep $10, as aresull of re~search of the route, it is judged whether the traffic hazard on optinum route RO
has besn oliminated, and nitial optimuim route RO is searched again. When inftial optimunt route RO is re-searched,
detour guiding s stopped. and route guiding along initial oplirnum mule RO is continued. Thena, the process refums io
20 step 84, and the aforementionsd process is repesated.
[0052] H. as a resull of re-search of the roule in slep S8, the trafiic hazard on iniliad oplimum route R has oot been
eliminated, and a detour route is 1o be searchad, the process goes to step S 11, i step § 11, judgmant is made on
wiisther a new detour route entirely different from optirmum detour route R1 or last detour route R2 is searched. £ a new
detour route is to be searched, the process returns fo step 87, and the sforementionaed protess is repeated. On the
24 ofher hand, when pravicusty searched optimum detour route B or last detour roufe R2 i3 re-searchad, the process goss
fo step §12, and detour route guiding to aptimum detouwr route R1 or last detowr route R2 is announced.
[0D53] in fhis way, as one embodiment, when the destination is sef, the current site is detected. The optimum roule
fromn the curvent site o the destination is searched, and guiding is performad atong the opimum route 1o the destination,
Traffic infurmation is acquired, and a traffic hazard that requires a detour from the opliroum route undargoes detection.
32 if & traffic hazard that requires a detowr from the optimum route is delected, the traffic hazard is detowed, and a detowr
route to the destination is searched. Guiding is pedonned concerning the detour raute al a site localed a prescribed
distance from the branching site where branching is to be made from the oplimum route. Consequently, the persons in
the vehicle can approprately judge wheather the vehicle should entar the detour route. That is, it is possible to perform
guiding of the detour route at the optimum site. Consaguently, it is possible 1o avoid the following problems of the prior
3F art wastelud detouring on the detour route while the traffic hazard bas been alirainaled, and the initial optimum route is
available, or passing of the branching site to the defour rowte so that the vehicle has 1o execute a U-tum fo go fo the
detour route.
[8054] Inanother embodimend, based on the detour praparation time for branchdng o the detour route and the vehicle
speed, the distance from the branching site for the defour route 1o the routs guiding site is determined. Conseguently,
it is possibie o set the oplimom detour route guiding site, 50 that the persons in the vehicle can approprialely judge
whather the vehicle showdd enter the detour route.
[0085]  In another embodiment, the oplivum rixite 1o the Jdestination 13 re-searched at a stte located 8 prescriben
distance from the branching stte where branching is to be made from said optimun route. Oniy when the detour routs
for dedowring to the optimum route i3 searched is guiding performad for the delow route. Conseguently, itis possible o
ohack whether the traffic hazard on the oplimurm route has been eliminated just before reaching the branching site fo
the detour rouls so that it is possible to follow the oplimum route, and i S possible fo avold wasteful following of the
detour voute,
[0056] in another embodiment, based on the distance {tranching stie distance) between the branching site to the
optimum detour route on the optirnum mule and the branching site to the tast detour route and the difference between
& the required running time from the current site via the optinun detour route to the destination and the required running
tirne from the current site via the {ast detour route I the destination {required time difference). aither the optiraum delowr
roule of the fast detour route is selecied. Consequantly, i is possible 1o avoid the probiem of passing ihe branching sife
to the last detour route such that the vehicle must execute a U-tum on the optimum roule, while i35 cossible 1o increase
the probabiiity of running on the initial optimum route affer the traffic bazard has been eliminated.
[0057] inanother embodiment, on 8 plane with the branching site distance and the required tme difference taken as
the two dimensions, a defour roule setecting map i8 set so that for a igrge branching sile distance, the last defour rouls
is selected, and, for a largs required ime diference, the optimum detour route is selectad. According to the detour route
selection map, the oplimum detour route or the last detour route Is selected. Consequently, it is possible o avoid the
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probiam of passing the branching site i the bast delour muls sunh thint the vehisle mud exesuts & U on e aptioum
mute, while R i3 pos msu 1O oreas eth mi\dhdt'cﬁ runaing on the initial optirmumn route after the traffic hazard has
fraan elivainsdad,
[O0S8]  Inanother ambodiment, whernthe raguired ime Gifferanca exceeds @ presstihreshiold, svenwhen thabranching
i

& Alte distance s lage, the optionen detour r'm o stilf sele iad Lﬁn&ﬁqai-hﬁﬁy i pnssw 1) av.id the problpa m
o

passing the branching site to the Ea&idvtwmsut na
ftis possible (o norease the protabifity of i 1the
2 a8 Yk

{oed]  Also, sccordin i rauts 10 the destivation e refrioved 81 3 fooation thatls
predatenained distance raute from the optimai route, and provides a gmdq
regarding the detour raute omu whnn a st fion‘ thn o ptmm- rrmts* has been atdevad, T“n is, the probability of baing
5 b (o arder the aptimad dedowr routs can be enhancsd,
fo061] Futher acconding (o the examgie berein, gither the oplimal detour ronds or the last detour rowts s seladind
baaed ortthe Sistence betwesa he braashing potal W the oplive ids’{am ratie fraan the optimet raste son the branching
point {o the last defour route {branching point gistance}, and the differencs betwea m raval ime necassary 1o reach
the destination frors e present incatien i ths opiial Nesiv;)-rrr'mts- ricd i!se:mvemn‘e weessany o roanh the destiaation
28 vig the lasl detour waute fram *he praasn jutation {requived troe differencel. Thug, the _n ohahiiity of baing able o antar
the aplimal detour routs can be anhances
foUs2d]  In anciher benafif to the example herein, 8 detour route selaction map thal selevis the lust datour roaute whan
g hran»hmg point distance s great, ang that seladts the optimal detowr route when tha required fima is great, is provided
iy b divnensdonal | :mea- smpf;wd of the branchinyy poird distarce and the necessary fime differenne, and aither the
Oplimnat g m i routs of the last detour routs is selecied acnording 16 this datour rauts sel suiisn mae. Thug, the probahility
of baion able o anise the opsme  setouy route oao te enhianoed.
{00831 ?s gocording o the axampls havain, the optimal delour routs i3 selntted sven i the hranching point distan
1 groat wha e required tmg difference exnsads the praset threshold value, Thos, the probahiy of tning a‘ne o
enter the optimal detour route can be erdhanoed.
32 {8064] I the previcos axample, the opfimal route was refdeves again affer resching datoue eoule quirion site, or
fooatina, A, arud elifey e optiosd route of @ detowr rouls was reesalec se:lrz.\‘fs;se{i o8 100 raivtent rasull, However, 1§
possibile o annourion the detowr rolls ¢ "G:‘nw whoR again F “i--\ma ropie § deiom guiding sitg & ¥
resched. FiX 6 shows g flow ohiart of B ute qwdanw BEOgre ¢ exaraphke. The steps that purforam th
SaM2 Processas 33 in the fow chart sm\.m it FIG. 2 are ghven the same step ﬁuf“iﬁEfS and erp*anam a2 of FIG. 8 wi
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fOU65)  Inslsp 81, the viarting iocation, destinglion snd the rawte sre inpat front npud device 7. and road bralfic infa
mstionis Penemittad from bescon receiver S andior FM mu?{»péox recatver g, In step 82, the aptimatrorte o the destio atitm
v ratriaved by canying out & sxdosiation for the shartast costin time, laking into consideration the road frafie information,
according o the Dvkstra method, of the optimal route fo the destination is retrievad by mrwsngg ot & saleulation for the
4 ghortest sistance, as Sesoribed abova. bt swp 83, a read map of e preseat locatinn ':md e optimal route ot e
nurvent location of the vaiicle to the es{ma are displayed on display 3, and road guidance baging,
RO86Y  In wlep 84, oad affie wdormalien s recebeed by bascan receiver § andior .f‘?\ muiplek receiens §. I the
subvaguent slep 85, the road ralic dormalion is aralvzed, and g ﬂ& ok ia peronmead for development of ralfic problems,
such as restrivted roads and aific foms, aiong the npimal rowde o the destination, Le., taflic problems thal raquies a
5 dedour from the initial optimal route. ¥ 2 trefliv jam thatl needs to be deloured ground Fas not devatoped on the optimal

route, provass flow refums {o step 84 in which frafiic info mtmn i$ *e*‘eive«* so hat cheoks can again be performed for
dervetopment of traific problems sad so thet rond goltance sdong the optimal raaste to the destibating can condioue. On
the other hand, ¥ a tafiic problam devalops on the oplimum route that needs 1o be defoursd around, proceas flow
proveeds o Mep 58, b step S8, 8 calowdation for e shoerlest time or the shoviest dstanne is perfoared accon

a the Dykstramethod, and a detouwr reute to the destination laretrieved that goss arnund the iocation with the traffic problem,
[OOBTY  The rpthod fur relrieving the defeur route s 1Be same ag the relieval mothod in the provicus example, As
shown i PR3 3, the u;)w«un d@i:\u‘ route R rey 9 criest e or shortest tistance for baanching &t the

optimum branching point B1 and last getour mute R2 fz,r branching from the iast ranching paint BY am exteadind fmm
fhe plurality of detour roule cas:usd&ie‘ for reaching destination O wh (e avaiding i:s. problem focgtion L Then,

S5 dgsoy zhoci above, ong of the detour routes 18 selented according 10 equation {1} bassd he diffgrencs AT belween i
trne raguiead T for gplimum datous raude R1 and e Bre regquires T2 for the last detowr route RE and the distance 4l

from up Fum branching poind B to tast branvhma soind B2,
{RBeE] Rei wring now I FIG. §, the detow ronde guidance incation, detowr guiding site &, 5 cslodated In stap 87 adler

=

-3
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seiecting the detour route. As was explainad with reference to FIG. 5, distance La frorm branching point B back to guiding
site A is nbiained according fo eguation (2) based on datour preparation time Ta and vehicle speed V. Detour roule
guidanse is provided at site A that is distance La from beanching point B {oplimum branching poird B1 or fast branching
point B2} for the selected detour route {optimum detour route R or last detour route R2). In step 88, whather the detour
quiding site A has been reached is chacked, and if detour guiding site A has been reachad, procass flow proceeds to
step S12, and the detour route guidance to the optimum detour route RY or the fast detour route R2 is revealed.
[0089] As described above, acoording to the madification of the application example, wheda providing guidance o the
destinaion along the optimun rowds by setling the destinalion, detecling the presentioostion, and relvieving the oplirmum
route from the present location to the destination, a traffic problom an the optimun route that nesds to be avoided is
18 detected by oblaining the traffic information. The detour route requiring the shortest fravel time fo reach the destination
by detouring around the waffic problem is retrieved when a problem requiring a detour is delected, and guidance related
to the detour roude is provided at a legation that s an optimatd distance from the point for branching from the opliminm
route o the detour route. This makes i possible o prompt the driver 10 judga whether 1o advancea 1o the detour route,
Specifically, detour route guidance can be provided al the optimum location, making it {s possible o avold missing the
5 aptimurn detour route as was the case in the prior art.
[0070] Also acoording to this modified example, when providing guldance fo the destination slong the optimun route
by setting the destinatidn, detecting the present location, and refrieving the oplimum route to the destination from the
present location, a raffic problem on the optimum routs that needs to be detoured around is detected by ablaining the
teaffic information. The detowr roule that requives the shodest distance to reach the destination by delouring arourd the
2 raffic problem is retrieved when a traffic problem that neads fo be avoided is detacted on the oplimum route, and
guidance related to the delowr route is provided at a location that is an optimal distance from the point for branching
from the optimum route to the dedour routs, This makes it possible to prompt the driver 1o judge whether {0 advance to
the detour routs. As described, detour route quidance can be provided at the optimum location, making it is possible to
avoid missing the optimal delour route as was the case i the prior art
24 [8071]  in the aforomentioned smbodimant, the search for the optimum route 1o the destination, the optimum detour
route and the last detour route are executed in the vehicle. However, one may also adopt a scheme whereby the signals
soncerning the current site of the vehicle and the destination are sent {o an information center, and routas are searched
inthe information center. At the same time, the aptimum detour route or the: last detouwr route is selected at the infonmation
center, ang the signal of the route of the search resuit is sent {0 the vehicle
32 [0072] The above-desoribed embodiments have been described in order to aliow easy undarstanding of the present
invention, and do not fimit the presentinvention. On the contrary, the inverntion is intended to cover various raodifications
and equivalent arrangements inchudad within the scope of the appended claims, which scope Is to be gocordad the
broadest iterpretation so as to eopampass sl such madifications and eguivalent structures as is parmitied under the faw.
[0073] This appiication clalms priorRy from Japanese Patent Application Nos. 2005-087317, filed 30 March 2005 and
3F 0 2005-327042, filed 11 November 2006, the contents of which are hereby incorporated by raference.

Claims
4 4 A navigation system comprising:
input mearns {7) operable 1o set & destination (D)
iocation detector means (1, 2, 3} operable (o detect a current location (P) of the vehidle:
traffic information acquisition means {5, 8) operable {o acqudre iraffic information, including an existence of a
45 traffic obstacie (i} on an optinium route (RO} from the curent location {P) to the deslination (D}, and
sontrol means {8) for searching for 3 detowr {R1, R2) having at least one of the shortest time fo the destination
(D} and the shortesl distance to the destination {£) in order to detour araund the raffic obstacle (1) whea the
axistence of the traffic obstacle {1} is detected;
wherein the cantrol means {8} s arranged o padonm guidance related to the detour (R1} a prescribed distance
2Y {A, La} before a branching point (81, B2) that branches from the optimum route (RO) {o the detour (R1, R2}.
2. A navigation system as claimed in claim 1 wherein the control mirans {8} is amanged to search far the aptimum
route {RO) from the current location (P} to the destination {03,
8 3. A navigation system as claimed in claim 1 or claim 2, wherein

the detowr having the shorteat ime is the pptimuny detour route {R1);
the coalrol means {81 s arranged to sesech for a last delowr route {R3),
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wherein the last detowr raute braaches from the oplimurs route (RD) st a paint {R2) nearest the existanne of the
traftic obstacle {1} and

the cordrol means {8} is arranged to salect one of the optimum detour route (R1) and the fast detow route (R2)
basad on a branching point distance (AL} betwesn the branching point {(B1) for the optimum detour route {R1)
and the Lranching point {B2} for the last detour raute (R2} and a time difference {AT) between an expected
runring time {T1) from the current Iocation (P} to the destination {0} via the optimum detour route (R11 and an
axpected rurming time (T2) from the current location (P} to the destination (D) via the last detour rowde (R2).

A navigation system as claimed in claim 3 wherein the control means is arranged 1o create a substantially linear
relationship {a) between the branching point distance {AL} and the time difference (AT} whereby the slope (k) is
designated as k; and wherein the controller {8) selecis the opimum detow route (K1) when the time difference {aT}
is greater than ane of the braniching point distanoe (A1) maitiptied by K and a praset time difference threshold (Tk).

A navigation system as claimed in any of claims 14, wherein the control means {8} is arranged fo direct the vehicle
along the detour (R1, R2) anly when the optimum route {RO} to the destination is searched at & site (A) beated the
prescrbed distanes (La) from the branching site (Bi, B2} where branching is {0 be mads from the optimum route
(Ri}). and when the detowr {(R1, R2) for delowing the oplimum route (RO} is searched.

A method for navigaling & vebicke tompising:

selting & destination {D);

detecting a current Jocation {P) of the vehicles;

aoquiring traffic information, including an existence of a raffic cbstacls (1Y on an optimum route (ROY from the
surrent iocation (P} to the destination {D};

searching for a detour (R1, R2) having at least ong of the shortest time to the destination (D} and the shontast
distance to the destination {13} in order {o detour around the traffic abstacle (1) whert the existence of the traffic
obstacie {1} is detected; and

performing guidance related 1o the datowr (R1) a presoribed distance (A, La) before a branching polnt (B1, BZ)
that branches from the opimum route (RO} to the detour (R1, R2}.

A method as claimed in olaim 6 wherein the guidance at the prescribed distance (A, La) includes determining whether
or not the trafiic obstacle (1) has cleared from the optimum route (RO} based on the acquired traffic information.

A method as clainmed in claim 7, comprising guiding the vehicle to follow the optimunt route (RO} when the traffic
obstacle (1) has cleared from the optimum coute (RO) based on the acnuirad traffis information.

A method as claimed in claim 7 or claim 8, comprising repeating a search for a detour {R1, R2} having at least one
of a shorlest tine and 2 shottest distance {o the destination {0} to detour around the braffic obstadle (i) when the
traffic obstacle {1) has rot cleared or when a new teaffic obstaske has arsen.

A system as claimed in any of claims 110 5 or a method as cialmed in any of claims 6§ to 8 wherein the prascribed
distance {A, La} is based on @ preparation time {Ta} for branching to the detour and a vehicle speerd (V).

A vehicle having a systermn or using a method as claimed in any preceding claim.
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