.; €3ewlTG BBCDDd@F6GTTGP” A" Q00002 SI MPLE NAVI GATI ON SYSTEM AND METHOD _
BACKGROUND OF THE | NVENTI ON | the I nvention The present invention
rel ates to aut onobil e navig lﬁ"m"mmmm&l ogy 5 and, nore particularly, to a
~sinpl e navigation system and nefho t guides the traveling direction of
an autonobile to the destinatioff®% Description of Related Art
Conventional notor vehicle navigation systens are to provide each notor

vehicle with an SIMPLENAVIGATIONSYSTEMANDMETHOD . 10 enabl ing

the On-Board Unit of each nmbtor vehicle to calculate the optimal route to

t he desti | ' r vehicle nmust be equipped with a
huge el ecB;%'g#?GR(t) Q ]Msi ve On- ﬁmﬂmm”mmgﬂ” &he cost is

hi gh and, g:%legasc\&/ﬁe@éjl& inﬁ\sptal | ati on space is requ ww , 743 and

use, 314, §6 ¢ Pgation t echnol ogy, 15 whichsdges a renote server
to calculate the optinmal route for a vehicle and sends the optinmal route to
the motor vehi dihe presengdnventipn relaies tejavtompbilemavigation deehnelogy sent to
the notor vehicle's On-Board Unit according to these conventional mnethods

i ncl ufle tand, gnoge gErticalarlynty taudirhbhe mavieation system adnid tmethod: deatdi nat es
of the optimal route. Because the conventional 20 geographi cal '

| ongi t Ud%ﬁ?ﬁ %&Sﬁageglggp‘éﬁfb&idﬂ bPQﬁ)au@&%Biil'éatb%er&b%ﬁgﬁﬁohWt her

cal cul at | cated degree, mnute, second converting

procedur e i efore sending to the notor vehicle's

On- Board '%ﬁé&%ﬁygﬁg§§$$§§#%§Agﬁnunt of wireless transmtting data is huge,
resulting in high error rate, Furt.her, upon receipt of the converted
optimal | roStenvaonalHRtorYeRicls havisaton SYSISins arelq DEGHAEGACh: <
current GP S data, .into degree, mnute, and second data so _as to_conpare

wi th t he maWrevebiole with antelestronie map idaiabassuand amOnddoand Unjt,
procedure in the On-Board Unit is conplicated and tine-consum ng. Further,

i n ot@er enablingcthiecVa-Bberd Uit ofiedch anpioroadhiclectonvalctlatg the optitnale, t he

On-Board Unit nust is sophisticated and expensive. Therefore, It is

desi r abl goiifes 0 thel diSstitiativny ieg810 B cAiéicahimAdtorwehidleihabt 5¢ bahippeds the
af oresai d drawbacks. SUVMARY OF THE INVENTION 10 It Is the marn~object of

the presqpfn iagﬂt‘é?gé %Péb&&i@?lﬁébqga}t%ﬁée’%& aﬁ?e}ﬁ%p%ﬁ%iﬁ‘ﬂgb% "glhod.,

whi ch i npriove e navi gation c ation e I'ency and sinplifies the
structur . the  On- Boar dy Unist.. 1 14 | not her obj.ect. of, the present

i nventi oﬁogglspﬁltﬁh %&ﬁa@&e@nﬁmt@ﬁ}a@wrgchgrﬁd{ﬁﬁuﬁs hod, \R/ni ch m nim zes
oo vt alBBB I A5 it U, TS HSHGEe B nidgaen 1 Shibrogy,

15 which uses a remote server to calculate the optimal route for a vehicle and

sends the optimal route to the motor vehicle’s On-Board Unit by radio. The
optimal route to be sent to the motor vehicle’s On-Board Unit according to
these conventional methods include the geographical longitude/latitude (or
even altitude) coordinates of the optimal route. Because the conventional
20 geographical longitude/latitude (or even altitude) coordinates must be
further calculated through a complicated degree, minute, second converting
procedure in the remote server before sending to the motor vehicle’s
On-Board Unit wirelessly, the amount of wireless transmitting data is huge,

resulting in high error rate. Further, upon receipt of the converted optimal



According to one aspect of the present invention, the sinple navigation
method is used in a custoner service center, conprising the steps in series
of (A) receiving the position information of a starting point and the 20
position information of a destination point; (B) searching at |east one
traveling route proceeding fromthe starting point to the destination
point; (C) selecting a geo area covering the at | east one traveling route,
i n which bahi ' : dd | and 2
}‘diﬂl i %gge i@g& ;%:ﬁ@;&r i(ﬂtﬁjﬂbpro QUni¢ i’ﬁisttc‘ﬁﬂg@%’l'tté bﬁﬁeﬁf"(ﬁ’?ﬂﬁfé

equal l'y geo zones subject to a pair o

pr edet er mj t wo-di nepskonal ) gnid nunbe th 0_zQn bgi n
respecti v@%%ﬁ’e%% gﬁ(?e%cﬁ i GQFapﬁ(?raso{d fﬁlﬁl?% Wﬁhﬁﬁ? oaﬁ?ﬂv)% I ndex
subject to a 2D (two-di sional)_ arra le; 5 (D) searching nultiple
travel i ngC%mgeimt%éﬁﬁ? rpiial w@%éoﬂwnéenvémwim@cpﬂﬁeaﬂm t one
traveling route therein; and (E) establishing a sinple navigation

i nf or mat i On-Board dimiplie compleatednandftimeseonsuncings rFutther, tineorder| toast t wo
position paranmeters, the pair of 2D grid nunber, and the pairs of 2D

i ndex¢s odchibee tlicafdresd daomplidéatedongetting passtdurettitcOn-Board Uinig t o

anot her aspect of the present invention, the sinple navigation systemis

I nst al | ed, : 'Qq? NSt ng a GPS (gl obal positioning system
nodul e, %%%&%@gﬁé?gﬁrggce s%%néé{r’g', and out put means. The aforesaid

si mpl e navi gati ipformgtion,is Spre-stored, in the, 15 nory neans. The
processor rreans'fﬂgggo%ﬁ’ }e&sstdetsﬁ?‘bg%sﬁot PS‘HV’;%% %P@F@Pgﬁﬁ] Pﬁ@lg?gmy
nmeans, defines virtyal 2D, (two-dipensiopal) grillwork by nmeans of the at
| east twﬁ)fﬁ&%mttﬁ@he Hﬂﬁﬁﬁseth&a\%%ﬁaﬁ%wgéﬁ?ks-of 2D grid nunber fromthe
menory neans and equally divides the 2D grillwork into a plurality of 2D
(t wo- di ma&UMMﬁOEI BEINVIENHRON respective reference 20 point
position and a respective pair of 2D index defined subject to a 2D array

rul e ]0f et ches tlpdsitheamahi iobject of Hte presemtinpeatibhoe pfovile areimple/ehicle
fromthe GPS nodul e, conpares the information of the current position of

the mot Orné’\ﬁghﬁbﬁ s&@ﬁrﬁ%x{dﬁ@ﬁ%ﬁ,ew?ﬁém%@t?égéré; 9{%%%& fdn2EAeh] Ao © gs to

calculate the pair-o a curr ponding to the
efficiency and simplifies the structure of the On-Board Unit. It is another

object of the present invention to provide a simple navigation system and
method, which minimizes wireless data transmitting amount and improves
15 wireless data transmitting accuracy.

According to one aspect of the present invention, the simple
navigation method is used in a customer service center, comprising the
steps in series of:

(A) receiving the position information of a startl:ng point and the

20 position information of a destination point; |

(B) searching at least one traveling route proceeding from the
starting point to the destination point; |

(C) selecting a geo area covering the at least one traveling route, in

which the geo area is defined by at least two position parameters and



current position of the notor vehicle, and produces a guidance information
by conparing the pair of 2D index of the current grid of the current
position of the notor vehicle to the pairs of 2D indexes of the traveling
grids stored in the nenory neans arranged in order froma starting point to
a destination 5 point . The guidance information is then outputted through
the output neans for guiding the notor vehicle to the destination. The
processorequallys divided ifvo Baapiurdlity of géw zorey subject ¢osampajr afipar es
the pair of 2D index of the current grid and the pairs of 2D indexes of the
order | &9¢hi VDI H ' I §dd form

Y 3brede hed@veh ng&-ﬂhﬁ&?ﬁ@fﬁg/%xﬁ ARhthéO Tha! gé]é ‘ggyfnl'bgl gﬁlc

and easy ‘cal cul at1 ng procedure, i"gat | on opérat i in the

On- Board P r ' v t , e it IS not.necegssary to
conver 1 Anabkesively el WIB 8 reSpeditd ARl o AR -timphsiineLORERR ™
sinple mc oggocesiﬁ; can be used {or t he processor neans of the On-Board
Unit. Be tipa ELA(tyrasdimensiona ) aE@Bulshnl y 15 needs to sinply transmit
the pairs of 2D indexes of the traveling zones to the notor vehicle

wi rel 8ssly wit {Rx searshing tmultiple drpveling ewnes reprrespordingt tod¢he @eodi nat e
data, the wireless data transm ssion anount is reduced and the transm ssion

accuracy z’m&riﬁetddin'grthe ay behst Onedravelimgcicute dlervinpand, and novel features

of the invention will' 20 becone nore apparent fromthe follow ng detailed
description wh t { i LONE U ' 1L Bt [ n (=) . BRI EF
Besor Pl o o TR taEbIIshide FPGgifhpfsénaﬂas‘{}g?{é?nﬁbﬁoﬂbgf%l Haagﬂr’a%“gf Stk
preferre | f the present iqvepti 4 Fl.G 2 is a flow chart
ol o i A ApatoR It arolf Bt the BhtShinS nasiiich Patfr@iéssclist af ng <o
the present, invention.' EIG 3 s a sche LG drawi n howi ng, an optima
travel i ngPaleGE@ﬂ aumperoand the, pars TiBAEReH O H PGV ZOMS it i x
array rule of nmultiple pairs of 2D indexes of geo zones according to the
preséft ibeingtarranged i@ 6rdes. schemati c drawi ng showing the traveling route

According to another aspect of the present invention, the simple
navigation system is installed in a motor vehicle, comprising a GPS (global
positioning system) module, memory means, processor means, and output
means. The aforesaid simple navigation information is ’pr.e-stored in the

15 rﬁemory means. The processor means read at ledst two p&siti.on parameters
from the memory means, defines a virtual 2D (two-dimensional) grillwork
by means of the at least two position parameters, reads the pair of 2D grid
number from the memory means and equally divides the 2D grillwork into a
plurality of 2D (two-dimensional) grids each having a reépective reference

20 point position and a respective pair of 2D index defined subject to a 2D
array rule, fetches the information of the current position of the motor
vehicle from the GPS module, compares the information of the current
position of the motor vehicle to the reference point positions of the 2D grids

so as to calculate the pair of 2D index of a current grid corresponding to the



corresponded to traveling zones according to the present invention. 'FIG 6
is a flow chart explaining the operation of the On-Board Unit 10 according
to the present invention. FIG7 is a schematic drawi ng showi ng the pairs of
2D i ndexes of 2D grids and their related reference points according to the
present invention. FIG 8 is a schematic draw ng showi ng the rel ationship of
the current grid and the traveling grids. 15 FIG9 is a schematic draw ng
showi ng tcuerentposition ofithe motortvehitleaantiprodgcesias guidancehaformation. grid to

the destination according to the present invention. FIG 10 is a schematic

dr awi ng q}g% i lviifi ' I ' sbkavel i ng
grids acc rditggafl?gttﬁg @%gggp @%&nﬂ%%ﬂmfé%ﬁ%g%é%é% THE

PREFERRE ' e S vi ce
cont o SIEBbiGiTetiEls o erhatny BEath fidts of AR AR c rmp
dat abase .31, and a wirel ess conmupj catj on, apparatus 32 are |jnked.to the
server 31 @Q?f‘rmﬁa’{l@w@w&f Qfdfrg@?iﬁ@ﬁt@ﬂg‘&m%ﬁ%? Hpadancenter S
S wirelessly receives a navigation request froma renote car Mthrough
the. $§i r gloint .c'mag\iudan'comtﬁ’ppaauonslss%erﬂmltputte@dhrough dheeeutputcl udes
starting point data Ps and destination point data Pd (Step S 11 ),

Normal |y medes firopuiding fie fotéevehReleits thbdestinatton, G°S coordi nates Ps (X
YS) the car M5 drrectTy retrieved fromthe GPS nodule 11 of the car M

Al ternatively, Tﬁ@g?@écs‘%%%eﬁ@fg‘fsﬁca@ﬂ-ﬂagfd H%Yit OF e ﬁ'{%ﬁ%?%hfcl touch

screen, voice reco In| zer, = ) tg i nput the nane of e stree? or thﬁ
sounds pPUBPLL RO REPAT afaD 1ndek ST Bhirghh SR A BhBamtar g, UF e’
center S.1Q through th i rel ess .co ni cat,i,on_apparatus 14, enahling the
ser vi cemdRUEKCS ﬂgﬂ'@u% agangeddravsiing gyds Dygrtorsimple comparabiepoi nt

coordinates Pd(X~ Yd) for the car. Alternatively, the car owner can input
t he @stidatai formpoand easy doakeudatimel procedvas, \xﬁehnamgaam eperationput
device 16 manually. Referring to FIG 3 and FIGS. 1 and 2 again, the server
3 of the efficieneyoimethesOhvBoard dMi¢is Sreatty ved. dbirthey, beoatise itish

traveling routes R1,RZ,R3...,R~ and the related turning points

Ptiy P~ P3 i e ; tarting
poi nt coé-krcg)it ﬁg{:éesgmljs?@ géﬁ@grp% he Hééﬁ)natl ﬁ@%ﬂg?ntl %@?@%ﬁ?@gg’m( X, ~
Y~ Ste D T e I ' eo area
A %0 coveobrg et 3t Koo JiicFAbRocs P b HR.Bied BBt infitoipedrds) s
shown in FIB 3, .0 thi s enbodi.nen t he 0 area A is a.rectangul ar area
o | ned Bpean Of dlecBOR G Nt Besanse dDerSiamer Sorvide, CRT MRy con v
eat of the lower left corner and upper. right corner in the

| ongfﬁ ud&leeds ito sdmply dranssalrthenaies of 202 indexasref the traveling zongsto

X-coordi nate of traveling routes 6 Rl,R~,R3..., R~ are between X gland X

~i ; Y cdhedi muter of vehisle! i wirelessiys withent R3transittange wempkoatydt and
Yei . Preferably, the geo area A covers the starting point coordi nates

Pe( X~YS) lofigitedée/latitide cddedinaeldth Ghe wireldys dalb® trankissidn m@intisdi vi des

the 5 aforeSaid geo area Ainto nultiple geo zones A~ of mtl col unms and
n+1 reduced and the transmission accuracy is greatly improved.

Other objects, advantages, and novel features of the invention will
20 become more apparent from the following detailed description when taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system block diagram of the preferred embodiment of the

present invention.



rows by a pair of predeterm ned 2D grid nunber (mn); and defines a
respective pair of 2D index ij for every geo zone A~j subject to a 2D
matrix array rule, in which i=0O...m j=0..n. The pair of predeterm ned 2D
grid nunber (mn) is a default value stored in the server 3. In order to
i'mprove 10 wireless transm ssion efficiency and to match the conti nued
hexadeci mal operation, the pair of 2D grid nunber (mn) is suggested to be

16x 16 (i.e., }F@H' m,g{g th
pa;(r of ( I2Degri ( nun%legs ?’(ren n (s:% ] e)c xﬂgﬁgiég{lg}é r C?S?gée‘ﬁvrs?l stﬁeé(‘)éﬁgfgﬁpl e,e
th i d i Iy |_side d h_of A~,
and di vi dBtoBRY BB et AR e R RSP, 1RSI ar ca. A byt he 11 xed

side length so as to.obtain respective integral multiples for the pair of
2D grid nunber I(QIQ@ is @ schemafacelrawing showing anoaptimal traveling reuts d
traveling routes Rl,RZ,R3...,R- to the geo zones Au to find miltiple
travel i ngacoowdingztg theopresepbimiemgiono t he geo zones A, j which include the
traveling routes 20 R1L,R2,R3...,R? therein (Step S 14). Thereafter, the

servers 3 assentfKS, 4 ieat2P xﬁQt!ﬁéanyRQﬂé'b‘flﬁﬁRiplbgﬁéi%oPiD indétes ofer) and
Pe2( Xe2~ Yep, 'the pair of 2D grid ninber (mn),” and the orderly arranged

pairs of i k s Z, j into a sinple navigation
i nfornati%énawg(ggc@dy% t(sﬂgeﬁ?s&glﬁlg&e 'n Fl GS. 3N5, the sinple

navi gation inf tion.N can be _.expyessed by: N=$$~eh 1'el)+(~' e2~

St 30 a3 5 i Sefermatic, rabangesBe. oo, cuBELEIE sgoute

98, A8, B8, C9%$$ in which, the pairs of 2D indexes i,j of the traveling zones
Z~j are oirespaysied to tiaveling aones apeorsing to ghe poesenidnyentionng point Ps to
the destination point Pa. Alternatively, they can be arranged reversely The
cust omer ser vi d&l@dnisea flow chardiexpidining thsopératiohooftdr OnsBopidUniétvi gat i on

information N with a short nessage to the wi rel ess comruni cati on appar at us

14 ofiQt h%d@@i@@&%ﬂeﬁh&xx@n&ﬁi@ss 10 comruni cati on apparatus 32 (Step
S 16). According to the present preferred enbodi nent, the two wreless

conmuni ot 'or, parmisichbaiat i PIE/NIATRIL 08 TR RRR AL o Fopr

i rel lv. At ativel GSM (t S i al bi | dul 3C
et eSSl g SR L ot b MRS AR RIS
ol o5 TRy o E8s FELCL LSS bl ahomise Wi A L ©°°

navigation information N (Step S21 ), the processor 13 of the car M
i mredi at edurrentogrid andetherttavelmig gridsl i n a menory 12 for ready use. 20 The
processor 13 of the car Mstarts to read in the two boundary points

coor dbnat es PelFI(X ®his ¥ sthematiddrdwirg? showiig thé attewheadsipieid tag | on

information N fromthe nenory 12, and then uses the two boundary points

coor di nalpavelile (eXid fitih) RN EurteRt XRF To theAdedmatlth aBUGFdingIHo fRr Ner and

upper right cor ndarres to nm ut and define a virtua D grillwork

G as s | LA 7 (Step S22). Physically, the 2D grillwrk Gis
si mul at e&ﬁgﬁ%@q@ ponding to the actual geo district of the aforesaid

greiodar ca A H %I7G.Slrb0\1/\ssa tsc efnafic rsé%inég’slfo%%get%efr% act?glgshtilgeotp ef%{c{thgrf 2D
current grid and the traveling grids according to the present invention.
20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
With reference to FIG. 1, a remote customer service center S is
provided having installed therein a server 3. An electronic map database 31
and a wireless communication apparatus 32 are linked to the server 3.

Referring to FIG. 2 and FIG. 1 again, the customer service center S



nunmber (mn) of the aforesaid sinple navigation information N fromthe 5
menory 12, and equally divided the 2D grillwrk Ginto nultiple 2D grids G-
‘(Step S23) into mtl colums and n+l rows. The 2D grids G ~ are respectively
defined by a respective pair of 2D index i,j subject to the sane 2D matri x
drray rule. The lower left corner of every 2D grid G ~ is designated as the
reference position Ru (X~ Y~~), i=0... m j=0... n, in which: 10 xr = xa |

+ 1 (XeZ wirdlesslyeretedves aTla\(rigaﬂiort_rbqﬁéfﬁ%om@'rbn%tﬁ“ohr'M thrbughvthecal |y,

every 2D grid Gl is sinulated and is corresponding to the actual geo T

district : Sal s o s e
processorva%g% gt&%mgaﬁéurggﬁ?&g@%ﬁz?ﬁhéo i #Q?gs{'@{%tﬂ}ﬂ?lu(ﬁégt he car
Mfromth S madul.e anyti ne, and 15 c fe dat a,.t o.t he

et o1 anco TSR PG, HareBe ARy detiafen poit el #alSten 51 L NAGBUY e 2o

i ndex p,q of a current grid CPg corresponding to the current position P~(Xp
Y~) of t istarting lwlmdiaia&’ngs the current lapordinates®s XXiks) the seeMx~ and
X~+l ~~ , i.e., X~ < X~ < X~t+~~~ ~ therefore when replacing Xt~ with X, ~=.
20 XeB+1 direetiyeratrientddrometheaGRS arodulodl ofthe cAr®E-Aliepnativéty, theel +(i +1)

(Xe2"Xel ) , when adjusted, m+1\ mtl i c (m+1)(xc-X"_) < (i+l) ~ therefore
o num ot g peE STt A bt deyite, 16, (R3DDaL) MR Weredt,C00Re S
i L W L
current | JreRAILy.CRISTaRD faf SlestingFlopobpiie fatr dpis.2 Spgogacsounds 0
(hereinafter, the pair of 2D index is expressed by (p,q)=(3,0)). FIG 8 also

shows t h@rovited by the earownerdod senyiepman of the custesaensegrviemeener St ar t i ng
10 , point Ps to the destination Pd to which the pairs of 2D indexes i,] in

t he tOnorthirciiplctiie wirsdess cothenication apphdatus iy epabling theiservitegian ndex
(3,0) of the current grid C30 to the pairs of 2D indexes ij of the

;Lgvf'hiag%lfgﬂgs'edéa%sﬁgmegﬁ?éﬁié@ cehftUS P selu A Begtin Ao Pihe Cobrdinhfss S25) ,
P4(X; Y,) for the car. Alternatively, the car owner can input the destination
point coordinates Py (X, ¥,) with the aforesaid input device 16 manually.

Referring to FIG. 3 and FIGS. 1 and 2 again, the setver 3 of the

15 customer service center S searches an optimal route with traveling routes

Ry,R2R3...,Ry and the related turning points Py,Pu,Pu,...Py from the

electronic map 31 based on the data of the starting point coordinates
Py(X,, Yy) and the destination point coordinates Pa(X,; Yy) (Step S12).

The server 3 selects from the electronic map 31 a geo area A

20 covering the searched traveling routes Ry,R,,R;...,R7 (Step S13). As shown

in FIG. 3, in this embodiment, the geo area A is a rectangular area defined

by the boundary points coordinates Pey(X o1, ¥ 1) and Pea(X 2 Y .2) of the

lower left comner and upper right corner in the longitude/latitude plane

coordinate system of the earth, such that X-coordinate of traveling routes



.15 device (for exanple, a display 15) to show the guidance information D
(Step S26) for guiding the car owner to approach the destination Pd. Wen

t he processor 13 conpared the pair of 2D index (3,0) of the current grid
"C30 to be matched with the pair of 2D index (3,0) of one traveling grid T30
i'n the menory 1Z, the processor 13 then reads in the next 20 pair of 2D
index (3,1 ) of the next traveling grid T31, and then calculates the r

el ations tR,gRQ,’[R} LsRyeare be’tweeh Xl jandlXL, e’i’-@bb?t‘&nia@e ofaraulig kowtesd C30 to

be in the ditYecti-on of j=+ 1 (one grid plus in longitude direction).

Ther ef or n g, & X T31 IS
generate ’éth% me&guﬁéganég{e-? IalY{f Oiﬁr%g‘alﬂg ﬁtécéé@%k %g‘#é on the
display jfferent eight-direction arrowhead
signs to ﬁ ﬁEBHgdHEH Fﬂo ﬁ&@ﬁ@&%ﬁ grid T~~ for guiding the car Min
proper order to‘%pproach the last traveling grid T~9 at fhe destination Pa.
Al ternativel y, Raferrang te¥iGod and Fl€adagains theraervend equalystividesithaed in a
voi ce response'to ensure a safety driving. Refernng to FICA 10, when the

.car M| osforgsaidvggo fareanAl Biztot mul fiple2ge@ zore 53, of hre+ peobemnsrantBnednpar es
the pair of 2D index (3,4) of the current grid CPq (i.e., C34) to be not in

e SOy O fibdtiniied P 5 B (AR b Ta™ 11

menory 12. ulates t

dlfferen r Cpa

. éﬁ?ﬂ@ét%ﬁer e inderEhj Bof shori£tp 204 Anfedorte'd 30 ufffi® ¥7,

th t I I Th | ect d

are e respective a uf e, val ues e process e ec a S|gns
the trav fdigTyle; i el ic meIRad™ phe“sqglpllé%lt' q%rpreiﬁ s€flo t he
traveling 15 grid T~9 of the destination Pd, to be the next target grid.
For exanpiunben () isnddefault vabia stored in ith@sgwemﬁ Trordezdo im@ove1d, T s,
T16, Tz6, T36 T46l eft behind T32 to be traveled, in which, ( 1) the
di f f b@enowireless dravsmmission bﬁictlenvylandgtogmatcﬁ the Tomtihudiehexadesimair i d 20

C34 is: L123=l2-3+~3-4~=1+1=2, 2 ) the difference val ue between the
and (5 RErAtor, 6 B OFD ?“*“b‘é‘%‘%ﬁ'ﬁ s SepPhed o e Jox gt e
“ond i th%m%é[dﬁgnﬁgg it W8St Bey ShanBlYle b BIUDS™ ©
T o P3P b, PR

grid C 3_~, so as .to obtaln the .rel ati gnship of the next targef, id T36 5
rel ati ve hag steged-therein theneq ‘Egéﬁlﬁﬁt@@g PkeYeIngeP Zone. u(aeggfw plus 2
grids). Therefore, an arrowhead sign (T) aimng at the next traveling grid

T3 6 15 gdhenatusd lengthhandwidtnof thegeo mtiea dnbp thedixed sidedlengthiselasvcm on

the display screen |5. According to the present preferred enbodi nent, the

g ggp ?L :a s gg Iorb@%lg%ﬂp@étﬁ@ﬁltegtal mhltifdes fotetheipdir of 28y grid nurmbet (mgnyrid Tp
FIG. 5 shows the server 3 compared the aforesaid traveling routes
Ry,R,R;...,R7 to the geo zones Ay to find multiple traveling zones Zy
corresponding to the geo zones Ay which include the traveling routes
20  RyRyRs...,Ry therein (Step S14).
Thereafier, the server 3 assembles the two boundary points
coordinates Pey(X .1, Y o7) and Pe(X .5 ¥ 02, the pair of 2D grid number (m,n),

and the orderly arranged pairs of 2D indexes i,j of the traveling zones Zj

into a simple navigation information N (Step S15). As illustrated in FIGS.



Pp,q of current grid Cpg by the processor 13 of the On-Board Unit is a
sinple 2-digit hexadeci mal conparison that can easily be processed.
Therefore, the invention greatly inproves the navigation cal cul ation
efficiency. Because the invention elimnates the conplicated procedure of
converting and 15 conparing |ongitude/latitude coordi nates data, a sinple
and i nexpensi ve processor is sufficient to achieve the cal culating Sob.

Furt her, 3+f; thesimpis navigation information N edn berexpressedlaysnit the sinpl.e

2-digit hexadecimal 2D index i,j of every traveling zone Zq to the car M
wirelessly. Beqgs 54 { V) (RERYI303AL32,02031Y 8! 14, 2 nsmt huge
~ongi t ude/ | at i tudﬁg%g’co%)rl i'?\l’?it’g}s]’(détéi to t’?]e’gcg%g]’ ’ltva’rg’lqeeé%e’dat a

transm ssy i r I Ssion accuracy is greatly

I nmpr oved%$ﬂ6mﬁt60%?%%$%h? ignal transmtted froma
conventional gl.obal. posjtionin tellite 9, every procedure of the present
enbodi nent .is dBW W&d tbﬁlﬂaé@t gf?ﬁg %mkﬁftlll% FOReS %«ﬂé‘rﬁl ane 12
coordinates systemof the earth. Alternatively, other rectangular plane

coor d? natasrangede it priopereardsraprooseding from e tséanting podnt I- tovghe ( R9)

coordinate system may be used as a substitute under the condition that the
renot e culestinetiongoint PycAiteenatBrelyothieyecancbe Mraagedirevemety.coor di nate 5

system The boundary points of the sinple navigation information N are not

linited to the'[&}{é)rcamhﬂeﬁrsembe-c&ﬁh %%ﬁﬁhédiakélgi SeY ¥RE! Frotésatg! ect the

upper left corner and the Iower right corner, three of the four corners, or
the four rS.J: QL. | i nt.s i i gation 10
i or at (SRR viBRuPR oSk figh ok A & BBHS niksshef BB SeBleET oo
zone Alj can be.indexed subject, o pther type of 2 rray. rul e i pstead of
the abov&ONHNNRICEHON, ApRAra %14 (ot B sethbie ot M da rther witelesdex (0, 0)
shown in the lower left grid in FICA 4, any other grid can be designated as
t he 19rscogamgnicationiappaiatahd2 (Step 516 Adaerdingtecthe preset prefene
progressively (or reduced progressively). The progressively increased
anount ( embodignerstsitheltwo eviveless @onunuhicaiorbappatitds 3leand Fueabkr, any
other initial value can be used for the first pair of 2D index instead of
(0,0). Thonisits & GPRY (&eiRyalPPatReRNAdi6 eoeRlicey mddie FoLThifidIC Map

transmitting and receiving signal wirelessly. Alternatively, a GSM (Groupe

Speciale Mobile) module, 3C module, pager, or any of a variety of

15 equivalent wireless communication modules may be used.

Referring to FIG. 6 and FIG. 1 again, when the wireless
communication apparatus 14 of the car M received the aforesaid simple
navigation information N (Step S21), the processor 13 of the car M
immediately stores the information N in a memory 12 for ready use.

20 The processor 13 of the car M starts to read in the two boundary
points coordinates Py (X .1, Y ;) and Peo(X .5, ¥ .2) of the simple navigation
information N from the memory 12, and then uses the two boundary points
coordinates Pey(X o1, ¥ o) and Pes(X .5 ¥ ) as the lower left corer and upper

right corner boundaries to make out and define a virtual 2D grillwork G as



20 31 rivers, |lakes (for exanple, the | ake area showmn in FIG 3 and the
correspondi ng slash barrier area shown in FIG 10), nountains, crags, and
ot her natural barrier areas or dangerous areas, or traffic jam segnents,
‘and then transmts the related 2D index (i,j) of the barrier area with the
sinmple navigation information Nto the car Mwrelessly, informng the
driver of 13 the car Mto nove away fromthese barrier areas. This

neasur o ishove iti FIG! PStp20pPliyuically, the O priflesrleClis/sialiodnad Si on

navi gati on apparatus on ard an el i"€3 upon't he navi gati on gui dance

oY1l 8ok Mg Gl gBE BRI o STirld BB SR "9 2

danger ous” way, Vi ng Sscot ona. 'y operation

step of the cu ervige center S e hi.ev. manual by .,

servi coman wi ¢ HUGE | AROHSHHenaaRsesmAS st etotiadh s, Rt f SPobed

i nvention has been explained in relation to its 10 preferred enbodi ments,
it is tomunbedémsnyef theaatoresaid simple navigation information o fromdhe

vari ations can be made w thout departing fromthe. spirit and scope of the
i nventi onmemdrerid, mmid equaltyidivided the 2D\BATIW KOGty I abitigle 2D gfidsi npl e

"navigation method used in a customer service center conprising the steps in

series Ofo,f@g_éﬁﬁ%y) igo! %F@l&hﬁ?& hﬁﬁ%ﬁ’ﬁtﬂo%s.offxg)ﬂgggi;igiﬁﬁgoéﬁt and

the 5 posi r‘mation o estination point; at | east

oot " 5B RTLRGERT DGR AR il GG L
10 equal 13D cmATE aMagoralep| hal (Yo feBegomnest strc el atid dauritor
predeterni ned 2D (two-dinensional) grid number, said geo zones being
respect i wiasignried asdheireferanee ppsitian/ By iz Y5 120 . cmug=0i apnist whaeh): i ndex
subject to a 2D (two-di nension 2__%15ay rul e;

‘XU= Xe]+i-—e—-—— and YU= Ye1+j£Y_eZ_:_)_’e_ll °
m+1 n+l

Physically, every 2D grid Gy is simulated and is corresponding to
the actual geo district of one of the aforesaid geo zones Ay;.
When traveling, the processor 13 fetches the' current position
coordinates P.(X,,¥.) of the car M from the GPS module 11 anytime, and
15 compares fetched data to the reference point positions Ry(Xj;Yy), so as to
calculate the pair of 2D index p,q of a current grid C,, corresponding to the
current position P(X, ¥.) of the car M. According to this example, presume
X. is between Xy and X4y, ie.,

Xy £ X. < Xgyep,* therefore when replacing X;; with X;;=

20 Xe,+i(_":‘3:_)l@_ into the equation, then
m+

X, +i&ae-X) « x < x +(i+1)&2=X) , yhen adjusted,
m+1 m+1

i< (m+1)M < (i+1) » therefore
(Xe2 — Xe1)



(D) searching multiple traveling zones corresponding to the geo 15 zones

I ncl uding said at | east one traveling route therein; and (E) establishing a
sinpl e navigation information, said sinple navigation information
conprising said at | east two position paraneters, said pair of 2D grid
nunber, and the pairs of 2D indexes of said traveling zones being arranged

in order. 20 2. The sinple naviigation nethod as clainmed in claim1l, wherein
said at least t IB%JI (Xﬁ—é\)%mﬁriéha iR ﬁqﬁiﬂ%qgeci)ﬁwgpgl es of at
r

| east two boundary “poi N, X fectangular plane c I nate System said
geo area is defined by the position coordinates of said at |east

Luor boundary poptinsbgicpasivald Yoy D 1dlexsPld 9oo zones by said pair of
ZD grid nunber is subj ect to said rectangul ar plane coordinate system 3.

The sinpl e naim gdid @amet hesnaerc/thieredhier 2DRifdex \Waseobtashed
rectangul ar plane coordinate systemis the |longitude/Tatitude plane

coor di nat shem.of the.earth, 4. The sinplle navigaty, met hod as cl ai ned
in any or];gocs% @}Felﬂrtgtgé'@ilnﬂuépgﬁﬁspaﬁﬁ@rfeﬂﬁ t(ﬂé‘lbé—r_?:%j'ZD i ndexes of said
geo zones during step (C) are defined subjedt to "2DY‘ trix array rule. 5.
" The sinple navigation nethod as clained in any one of the preceding clains, -

wherebn the paBasedf oADtheadxeawplef skowd ir FIE i8)opresaese dhe léarsMdissi npl e

navi gation information during the step (E) are arranged in order from said
s ol al MR Er g Bt e LB RO WIS HRAT Comt achg 1o st ep
7 The iprerhiOEbHRBIRLA Ca B TRt REZRL Bitr B P Sl n,”
n” el oot KBRTGnARE. dhedit OF 4P THIEX 55 REPERd MDY THDR L &alsPrea 1
any one of the precedjng clains, wherein said custQmer servjce center

further Shops tgsordezly armapgeddraveling.gads lopproseading fromathe startingsend

information to and receive information froma notor vehicle wirelessly. 9.
The $0npipointa ¥ get thendestitmatibra P ectoawtdchithe gaarsto8 2DvMindexes i,j in the

memory 12 correspond.

The processor 13 compares the pair of 2D index (3,0) of the current
grid Cs to the pairs of 2D indexes i,j of the traveling grids Ty, so as to
produce a guidance information D (Step S25), and then uses an output

15 device (for example, a display 15) to show the guidance information D
(Step S26) for guiding the car owner to approach the destination Py.

When the processor 13 compared the pair of 2D index (3,0) of the
current grid C;o to be matched with the pair of 2D index (3,0) of one
traveling grid T3¢ in the memory 12, the processor 13 then reads in the next

20 pair of 2D index (3,1) of the next traveling grid T,, and then calculates the
relationship of the next travel grid T, relative to the current grid Csq to be
in the direction of j=t+1 (one grid plus in longitude direction). Therefore, an

arrowhead sign (T) aiming at the next traveling grid Ta, is generated as the

10



said wirel ess communi cation apparatus is a GPRS (Ceneral Packet Radio
Service) nodule. 16 10. A sinple navigation systeminstalled in a notor
vehicl e conprising: a GPS (global positioning system) nodul e adapted to
‘cal culate the information of the current position of said notor vehicle; 5
nenory neans, said nmenory neans having stored therein a sinple navigation
informati on which conprising at |east two position paraneters, a pair of

pr edet er rr%ﬁg ng%iﬁ%ﬁidﬁﬂmamwj ﬁngtgﬁefwn oﬁnﬂlenaisylre QcRn $50f 2D

(tmg-dine SI Ona exes arranged in”order; processor ns adapt ed tod
8.k
et no. o ok, AR 5R0HA BERirkur BebfaUHB fifiiel sehs SEFSedn R S5, °

two positjon paraneters,, read said pair qf, 2D grid nunber from said
menory e Raciaayeiag gsid §udbt gviding Be er¥ in HnET GTAST 10 BPBRAMR y of 20
(two-di mensional) grids each having a respective reference point position
15 and a theslpstctravelipgigrid T pat thm&stmmqudsAMematwelo/, shepforesaid r ul e,
to fetch the information of the current position of said nmotor vehicle from
sai d @S gmidahee dnforneatiormDroant be profidethin anvoicet fesponse dotensuse ta on of
said notor vehicle to the reference point positions of said 2D grids so as
to cal CU's%HBtt}‘Hﬁvﬁgé.r of 2D index of a current grid corresponding to the
current position 20 of said notor vehicle, and to produce a gui dance

i nformation by ' ' f ' : { j t he
current positi Jﬁé’fc@ﬁégﬁg F%@ép?w&qﬁctpé %tag Mﬁésggﬁﬁvgg%%i%égﬁgzg
multiple tr | rids stored in sajd nenor ans {dstraveling grids
correspo n@agﬂoﬁ%&w&m CORmates Wy Ralr Pgé% @%)@fﬁ?ﬁ‘gc%ﬁleg
proceeding froma starting point to a m_ destinatign point; and output
means ada@id@Cgdi.6utGa) te gxemqanaamb withanyepaisn of 2D index kj apeiher

navi gation systemas clainmed in claim10, wherein said pairs of 2D indexes
of sdi(d sirmlmglgvicb’i}iiimhem&mmtyi b2, InmediatelydHefeafier] thet pracesber or der
of said traveling grids fromsaid starting point to said destination point.
12. The sl3mabculatesgtite diffesertoenvakiech aj=nte g 1+(J¢ 3 letweenrthelcumbnt ei n
said pairs of 2D indexes of said 2D grids are defined subject to a 2D

matri x argay %]@;e.,l@s;)?ana fiee séstitevaling geids oIy, dnswhiclgs— | @ dpr-4n cl ai s

10, 11 or 12, Wherein said at |east two position paranmeters are the I
Lo ot v PR BlbETTHE BER RI SO A RN, 0o
i vi do safaveiBgerd Raedtistohas e salss iRy aiiis dartesa hegradiling 1a™ ¥
nunber_ subject to said rectanqul ar plane coordi nate system

15 grid T of the destination Py, to be the next target grid.

For example, FIG. 10 shows the rest traveling grids T2, T23, T13,
Ti4, T1s, T16, T26s T36s Tas...left behind T, to be traveled, in
which,
(1)the difference value between the traveling grid T3 and the current grid
20 Casis: A 23=|2-3|+|3-4|=1+1=2,
(2)the difference value between the traveling grid T 14 and the current grid
Cais: A 14=|1-3|+|4-4|=2+0=2, and
(3)the difference value between the traveling grid T ¢ and the current grid
Ciqis: A3=|3-3|+|6-4|=0+2=2

8



14. The sinple navigation systemas clained in claim13, wherein said
rect angul ar plane coordinate systemis the |longitude/latitude pl ane
coordi nate systemof the earth. 20 15. The sipple navi gati on system as
claimed in clainms 13 or 14, wherein the position coordinates of said at
|'east two boundary points include Pe~(Xer, Yel) arid Pez(X ez, Yea~
respectively defined as the lower |left corner and upper right corner of

sai d 2D gshowvheksmallestig;,cand thearder Btfdhéhaveliff?ﬁd 14 is therone =0. .. n
e

of the reference point positions of said 2D grids ining is t he | ower

| eft cor I qHep6fdrEe ' ' ; L ¢fellipe Of X~
Xel +i (Xgézl?) )S(gélt)tbgﬁcc?' Y: ~:§f9<§g’+f (Eﬁcgﬁmgﬁg&ﬁ%%?‘gmggbgh%roceslglr means
cal cul at e {: |\r ' oG OF rr.ent [ rr ondi ng
o the cBldrTdgce it eBiathch dtidin piforlyy) wGR" bl CormobRéd, Bl o) cox
to the equations.qf .p= (ml) (Xc-X , cand (Xe2 .- Xel) g= (n+l), (Yc-Yep)
(Ye2 - Yepiirant gﬁaecu,néﬂ asrt(a\(ﬂbém@%rgwm#moaﬂafﬁmét ftargétgrfds’i‘m, 14 or
15, wherein when the pair of 2D index of the current grid conpared to be in
10 match melativeite thaicuroént2grididexins the directionaofijreRdlongitade plasi2d
"processor neans reads in next pair of 2D index from said nenory . neans and

corpar es giidsyetierpfire, ah @Rowiead sigh (Thmingrataheaitnegvelid piid current

grid, so as to produce an arrowhead sign aimng fromthe current grid at a

d, | . \ ) - he 1 S
next {1 aviph Rudiesedosd RRAOAaRGC IAJHIRRAKD @8LFIC 10D Adaiows o

gui dance information. . e sinple navigatioh system as In any

one of C'ﬁfegﬁiégfﬁ};&réén lgherei n when the pair of 2D index p,q of the

current gri g’conparéd'not to be in match with any.pair of 2D index

stored in said pyfocessor ,neans_sel ects one Jai . 2D.ipdex i, of the rest

traveling grids é@)cq*' &at%&’& PWéﬁﬂfﬁr‘ﬁ@ﬁﬁfaﬁ 12 aﬂlfecgmémsr?%i ch D
' ' ~ and then assigns the, correspondi ng’égrid to be a

i~ _f o p+ ~ - d t hen .
next 10ar degtwegendthespair afe?D todexdgrpbeeery: thaveling gsid Ty andithe pairiofe next

target grid with the pair of 2~ index p,q of the current grid Cpg, so as
t o producp,qeof anrenhgrd Gj oy theprapessaml 3 bf theOneBoapd UhiCima simplee next
target grid as the guidance information.
' 2-digit hexadecimal comparison that can easily be processed. Therefore, the
invention greatly improves the navigation calculation efficiency. Because
the invention eliminates the complicated procedure of converting and
15 comparing longitude/latitude coordinates data, a simple and inexpensive
processor is sufficient to achieve the calculating job. Fur.ther, the customer
service center S needs only to transmit the simple 2-digit hexadecimal 2D
index i,j of every traveling zone Zy to the car M wirelessly. Because the
invention needs not to convert and transmit huge longitude/latitude
20 coordinates data to the car M, wireless data transmission amount is reduced
and transmission accuracy is greatly improved.
In order to match positioning signal transmitted from a

conventional global positioning satellite 9, every procedure of the present

embodiment is designed subject to geographical longitude/latitude plane

12



18. The sinple navigation systemas clainmed in claim17, wherein 5 said
processor neans selects the rest traveling grids of which the pair of 2D

i ndex has the m ninum di fference value further subject to the priority

‘bel onging to the order relatively closer to said destination point. 19. The
sinmpl e navigation systemas clained in any one of clains 10 to 18, further
conprising a wireless comuni cation apparatus adapted to 10 transmt

i nf or mat i wordinates sr_}s@@m' v ofi tHeoknfthl Altefitively,e Bthet far SplankC e
center wirelessly. 20. The sinple navigati on s{l/st em a%ﬁgﬁe’"ﬁ r?ns'l aim 19,

wh : . Lo : . . ' I "
Radi o Sery HOMAE Rfedty IRORIR ARRRIGY Ryl CERREERRIGRENL' T
3E.A Y. A 3E_ALF. A 32 AFY. A33. A Y-{ Ke3O$g6 E "
o {val | o\ HOIEALP SYFiR FoaY Be s A5 A SHEsiitul e the congition Shatdhea) caj cal
1L Tl kS gt ey o e s
calJca]ca
] ca] c]as]cca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Ak=QLt Fj XS| wr mhc”Y] ] ca] ca] ca] ca]
ca] caPca]system] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]caljcalcaljcalCvV T

L- 1" YSCSSSCEN ufdit . :
( c 150 bSuﬁdi%?@?\ﬁE (ch té’rge{/]hfcig?lggi]lca Cﬁlﬁh] giléﬁ\ﬂlg?bc a] ca] ca

] caV] ca] caV] ca] ca] ca] caV] a] cal ca] ca] ca] ca] ca] ca] ca]
(L (g Aot limited, o the aforgssidexarmple, Fior example, it ia pogkgbleto feleqt oy cay o
al cal cal s ieahealanlerila Ao phwel A eahea el SRReksH Saaae?) oVl ca

] caV] ca

IN7v7777777777+8| upj d_ZUmhc” Y] ca) cg] cal c”aV] gal ca . .

V] chVJ cd a‘\ZH’é éﬂl(’ggj%% @a?@@%&]d@ﬁﬁ%ﬁi"]@@ﬂg%’é}%‘éﬂf%ﬁ@%%’éﬁ%@?@ﬁ] caV] ca]
inggbggkgiginaﬁesQQQQQ:,:0:5:::L:e:k:u::::::~qucAYSjd_ZUnhV]ca]ca]caUV]cA
aV] ca

lfjas/]“ 2;/{ g:} g:}fjc ; él\ﬂeapdm@‘fm)h@@éﬂ Lpbfevenal Dayid & cald evbryegeratordd AgVl ca] ca]
i AT o T D s ) ol o
2D matrix array rule. Instead of the first pair of 2D index (0,0) shown in the
lower left grid in FIG. 4, any other grid can be designated as the first grid
15 and then the pair of 2D index each is increased progressively (or reduced
progressively). The progressively increased amount (or progressively
reduced amount) can be 2,3,4...etc. Further, any other initial value can be
used for the first pair of 2D index instead of (0,0).
The remote server 3 may preferably search from the electronic map
20 31 rivers, lakes (for example, the lake area shown in FIG. 3 and the
corresponding slash barrier area shown in FIG. 10), mountains, crags, and
other natural barrier areas or dangerous areas, or traffic jam segments, and

then transmits the related 2D index (i,j) of the barrier area with the simple

navigation information N to the car M wirelessly, informing the driver of

13



‘W] caV]ca W]ca]ca V]cra>>?2c??QUOAA,

AGMAABB? BABBBBBBBCCHC( CVCZCCCCyt ni c*XSnh] caU] ca] caU] ca] cal] ca] caU] ca] cal] ca
] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca
CDDEEEE. F~FFFFFGGk GGGHSHWHUHY HHHII PI | | KPKKKzupkf a\ Wrh] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal] ca] caU] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] cal] ca
] cal] ca] ca K2LvLLL, MK MMMNMANNNZ O~0O0P) PnPPQUQQEBRI RRR

T&TnTTU} xthei car VR to] maveadway cronm Heesecbjnridrcadeas] ddlis aheadure]isayers] ca] cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! UJU_UUUU2V| VVVWARRY WM XUXXX* Yo

YYY' Zi ZZZ5ractical for the car M that does not have a re01s1on nav1 ation apparatus
[ Z] [\\]}? sni d_Zca] c] cac] cal cal cal ca] coa ] ca] caf)ca] calcalcalcalc Ica] calca]calc

o 7| PORERORERSTATE) B GRGRER BB e ARAT )
oLl o SR o ke b ARRGRSCh wiye apdadispels

uVv] calvV] c"a\[] cal ca

w] caﬁJ\/] Ww@nn} caj] ca] ca] caV]ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] caooo

p&p/ p5p: p<pApJpIpctnallp erationste? of thezoustonser ser#idexsdntpr Sloan) ca) cal ¢
a] ca] caV] ca] ca] ca] ca] ca] calcalca]calcaljca WJ]caV]ca V]ctalca W]caV]ca

W] ca] ca he achieved manuall v&'& a serviceman without through the automatic

V] cMaV] cal ca] caV] caubvyvv WWMWWWWAVPOQW gr rr ?ssss, t 2t }t uZuuu~xsni d_ZU} xs] c]
caj ca] ca] a},&a] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca W]caV]ca

. V] c”a] ca]'ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca/ e3” A&LOY&' () - #10%& () 3

L7 )50 Kbl itk o Mt B

6#dE2 10% '()-s0#10%<& ()-3' & 10(y & () %#10%& ()- y#10%& ()-

LI zlé&: rmaqm oginentsydt (5 -tor besaderstogd: that' manyy otlerzpessible; o< 10<
10<@ L10%< g %dEbCFf #10%&' ()-4 109%& ()- 10%& ()- y1l0%&' ()-

L109&' () -modifigtionstand vgriationS-canckse madaavithe@t d)epartm@mam)the 'SPOIR’ () -
FOL0%&' ()- !10%&' ()- BdE:/ 10

and scope of the invention as hereinafter claimed.
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10SF="10%&' ()-s9' ! 10%& ()-3 3710%& ()-3510%& ()- 210%& ()-30s10%& ()-
[SXY:/ 1010%& ()-4L"109%& ()- 10%& ()- f!10%& ()-& 10%& ()-F ! 10%& () -
10S CdE:/ 10! 109%& ()- 10%& ()- 10%& ()-3!10%& ()- Y 10%& () -

T 10%& ()- _>aB:/ 10 . & 10%& () -3+ 10%& ()-)& 10%& ()- '!10%& ()-

38! y#10%& () - z! f 3& y#100Z<Z<& () -zJLMNCOC 10" 10%& () - FI 10%& ()- 10< 10<
10<, < 10%<& ()-2: ! 10%& () - LO#10%& () - 4AKdEBC 10 109& ()- f#109%& ()- 3s
109 ()-3Y 10% ()- 10% () WHAT(IS CEABMEIPISL0% ()- ! 10% () -.

06 #1008 ()- sSH! 100& ()- & !110%& ()- 1s$10%& () - 3QLt dELC

106109&' () - 341 ( t FbC
10109%& ()- 109 A %nﬁ%%ﬁé&%‘ ioh gt %#d&g F‘ﬁﬁswfﬂéﬁﬁ}éﬁ(?@%{d@c
1010%<& () - 10%<& 10%& 0%<& ()- #109%& ()-4 :10%& ()- SdAEbC
103%#106)29&‘1?151511‘51@9 Cps I ﬁé’é@&&*()- Fz 10%& ()-310%& ()-3310%& ()- CV
T dEbC 10210%< ()- 0110%& ()- |,10%g& ()- 4+10t(cﬁ& ()-& 10%& ().
"1109%<& () - A) veceiving &m@tm omaation pt & starting point and the
10<, Y=" 10%& ()-910%& ()-3Y710%& ()- 5! 10%& ()-3X" " #$] &&(z[9nb@
10! ysﬁ#lmm:@mmfomfatimmﬁa(desﬁnamnqmn& ()-&\ y#I10%P<P<& ()- &\
© yH109P<P<& () - & #10%& ()- (((((((g)*~\: 10!!p &f #10%d<d<& ()-!:
3#10%<& () - ! 3¥B)"seakching at least one traveling route proceeding from said
starting point to said destination point;
(C) selecting a geo area covering said at least one traveling route, in
which said geo area is defined by at least two position parameters and
10 equally divided into a plurality of geo zones subject to a pair of
predetermined 2D (two-dimensional) grid number, said geo zones being
respectively defined with a respective pair of 2D (two-dimensional) index
subject to a 2D (two-dimensional) array rule;
(D) searching multiple traveling zones corresponding to the geo
15 zones including said at least one traveling route therein; and
(E) establishing a simple navigation information, said simple
navigation information comprising said at least two position parameters,
said pair of 2D grid number, and the pairs of 2D indexes of said traveling
zones being arranged in order.
20 2. The simple navigation method as claimed in claim 1, wherein
said at least two position parameters are the position coordinates of at least
two boundary points in a rectangular plane coordinate system; said geo area

is defined by the position coordinates of said at least two boundary points

and equally divided into said geo zones by said pair of 2D grid number
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3. The simple navigation method as claimed in claim 2, wherein
said rectangular plane coordinate system is the longitude/latitude plane

coordinate system of the earth.

5 4. The simple navigation method as claimed in any one of the
preceding claims, wherein the pairs of 2D indexes of said geo zones during

step (C) are defined subject to a 2D matrix array rule.
5. The simple navigation method as claimed in any one of the

preceding claims, wherein the pairs of 2D indexes of said traveling zones of
10 said simple navigation information during the step (E) are arranged in order

from said starting point to said destination point.
6. The simple navigation method as claimed in any one of the

preceding claims further comprising the step (F): transmitting said simple

navigation information to a motor vehicle.
15 7. The simple navigation method as claimed in any one of the

preceding claims, wherein said customer service center comprises a server

linked to an electronic map database.
8. The simple navigation method as claimed in any one of the

preceding claims, wherein said customer service center further comprises a
20 wireless communication apparatus adapted to send information to and

receive information from a motor vehicle wirelessly.
9. The simple navigation method as claimed in claim 8, wherein

said wireless communication apparatus is a GPRS (General Packet Radio

Service) module.
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10% &3() - 391 Pl ImkRiGfyEt¥ans, said memory means having stored therein a simple
navigation information which comprising at least two position parameters,
a pair of predetermined 2D (two-dimensional) grid number, and multiple

pairs of 2D (two-dimensional) indexes arranged in order;

processor means adapted to read said at least two position
10 parameters from said memory means and to define a virtual 2D
(two-dimensional) grillwork by means of said at least two position
parameters, to read said pair of 2D grid number from said memory means
and to equally divide said 2D grillwork into a plurality of 2D
(two-dimensional) grids each having a respective reference point position
15 and arespective pair of 2D index defined subject to a 2D array rule, to fetch
the information of the current position of said motor vehicle from said GPS
module and to éompare the information of the current position of said motor
vehicle to the reference point positions of said 2D grids so as to calculate
the pair of 2D index of a current grid corresponding to the current position
20 of said motor vehicle, and to produce a guidance information by comparing
the pair of 2D index of the current grid of the current position of said motor
vehicle to the pairs of 2D indexes of multiple traveling grids stored in said

memory means, said traveling grids corresponding to the 2D grids

including at least one traveling route proceeding from a starting point to a
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5 subject to the order of said traveling grids from said starting point to said
destination point.
12. The simple navigation system as claimed in claims 10 or 11,

wherein said pairs of 2D indexes of said 2D grids are defined subject to a 2D

matrix array rule.
10 13. The simple navigation system as claimed in claims 10, 11 or 12,

wherein said at least two position parameters are the position coordinates of
at least two boundary points in a rectangular plane coordinate system; said
processor means uses the position coordinates of said at least two boundary
points to define said 2D grillwork, and equally divide said 2D grillwork into

15 said 2D grids by said pair of 2D grid number subject to said rectangular
plane coordinate system.

14. The simple navigation system as claimed in claim 13, wherein
said rectangular plane coordinate system is the longitude/latitude plane
coordinate system of the earth.

20 15. The éimple navigation system as claimed in claims 13 or 14,
wherein the position coordinates of said at least two boundary points include
Pei(X.1, Y o1) and Pea(X .5, ¥ o) respectively defined as the lower left corner
and upper right corner of said 2D grillwork, and the coordinates Ry; (Xj, ¥;),

i=0...m, j=0...n of the reference point positions of said 2D grids defining
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motor vehicle subject to the equations of p= [ (m+1)((—j({—9—i—§%-l , and
e2 — Ael
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q [(n+1) (Y;Z-.Ycl)].

16. The simple navigation system as claimed in claims 13, 14 or 15,

wherein when the pair of 2D index of the current grid compared to be in
10 match with one pair of 2D index stored in said memory means, said

processor means reads in next pair of 2D index from said memory means

and compares the next pair of 2D index with the pair of 2D index of the

current grid, so as to produce an arrowhead sign aiming from the current

grid at a next traveling grid corresponding to the next pair of 2D index as the
15 guidance information.

17. The simple navigation system as claimed in any one of claims 13
to 16, wherein when the pair of 2D index p,q of the current grid Cpyq
compared not to be in match with any pair of 2D index stored in said
processor means selects one pair of 2D index i,j of the rest traveling grids

20 T having the minimum difference value Ay, in whichA ;;=|i- p|+|i -4,

and then assigns the corresponding grid to be a next target grid, and then
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belonging to the order relatively closer to said destination point.

19. The simple navigation system as claimed in any one of claims 10
to 18, further comprising a wireless communication apparatus adapted to
10 transmit information to and receive information from a remote customer
service center wirelessly.
20. The simple navigation system as claimed in claim 19, wherein
said wireless communication apparatus is a GPRS (General Packet Radio
Service) module.
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