SI MPLE NAVI GATI ON SYSTEM AND METHOD BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to autonobile navigation
technology 5 and, nore particularly, to a sinple navigation system and
met hod that guides the traveling direction of an autonobile to the
destination. 2. Description of Related Art Conventional notor vehicle
-navi gation systens are to provide each notor vehicle with an electronic

nmap database and SIMPTLEBNAVIGATIONSESTENMNANDMETHE@DI Unit of each

nmotor vehicle to-calculate the optimal route to the destination itself
-Because eprReIROTYRMN @pﬁ@?@gﬂb}ped wi th a huge el ectronic map
dat abase ' - t, the cost is high and, nuch-
vehicle i . aklony.space i s required. US6, 292,743 and US6, 314, 369

di scl ose g%ﬁg@ ﬁgtl}eoh“%é’g]r?ﬁ]ol ogy, 15 which uses a renmpte server to

cal cul ate the timal route fqQr a yehicle and sends .the optinmal, route to
" the motor vehic @@rmdamnmtreﬁve& taipgtonmabile gpvigation dechnaleghe sent
to the notor vehicle's On-Board Unit according to these conventional

net hods i and,uthore hpargicadardphte @l simply nesEydtan systent and enethodl thatude)
coordi nates of the optimal route. Because the conventional 20 geographi cal

| ongi t udeghides thelgraveling \difectdn P86 hutRAbBI1Babahe MestinkEonf ur t her

cal cul ated through a conplicated degree, m nute, second converting
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Conventional motor vehicle navigation systems are to provide each
motor vehicle with an electronic map database and an On-Board Unit,
10 enabling the On-Board Unit of each motor vehicle to calculate the optimal
-route to the destination itself. Because each motor vehicle must be equipped
with a huge electronic map database and an expensive On-Board Unit, the

cost is high and, much vehicle installation space is required.
US6,292,743 and US6,314,369 disclose a navigation technology,

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

et

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



resulting in high error rate. Further, upon receipt of the converted
optimal i route, the notor vehicle's On-Board Unit nust convert its
current GPS data into degree, mnute, and second data so as to conpare

wi th the above converted data of the optimal route. The converting
procedure in the On-Board Unit is conplicated and tinme- consum ng. Further,
in order to achieve the aforesaid conplicated converting procedure, the
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navi gati on stem and net hod, which inproves_the navigation calculation

ef fici B iﬁ%l COnNpINg; Rocedle siny thet (neBeard; Raitois semplicyad tand times anot her
obj ect of exanple enbodi nents of the present invention to provide a sinple
navi gatPrsymisg.stusthesna arderiodachitiiedhe afondsaidaosplicatetl eesveatzngprocethseri t t i ng
anount and inproves wreless data transmtting accuracy. According to one
aspect thefOn-Beaplésiemust invepitistionted théexpansivpr ovi ded a sinple navi gati on

met hod used in a custoner service center, conprising the steps in series

of : (A reTheretore, ithe dpsisdble eh pidifigs BBl ebil@ngtiahtibAg poi nt and the
position information of a destination point; (B) searching at |east one

travel yyaeent it 8ilkinaes 8 Aseldi@BaivacEt arting point to the destination
point; (C) selecting a geo area covering the at | east one traveling route,

in which the geo
SUMMARY QOF THE INVENTION

It is the main object of example embodiments of the present invention to
provide a simple navigation system and method, which improves the navigation
calculation efficiency and simplifies the structure of the On-Board Unit. It is another
object of example embodiments of the present invention to provide a simple navigation
system and method, which minimizes wireless data transmitting amount and improves
wireless data transmitting accuracy.

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

(A) receiving the position information of a starting point and the 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 |
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area is defined by at |east two position paranmeters and 2 equally divided
into a plurality of geo zones subject to a pair of predeterm ned 2D

(two-di nensional) grid nunber, the geo zones being respectively defined
wWith a respective pair of 2D (two-di nensi onal ) index subject to a 2D
(two-di nensi onal ) array rule; (D) -searching nmultiple traveling zones
corresponding to the geo zones including the at |east one traveling route
therein; and (E) establishing a sinple navigation information, the sinple

navi gatddgallyl difveldmtdtemn 5Rfmriﬂyswge5 h@nat shgfeég 55_ ﬁ?%f%@&?tﬁ%gé&gﬁﬁf S,

the pair of 2D grid nunber he pairs exes ) vel i ng
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menory means..sai d, nenor ans aV|n stored therein a sinple naV|gat|on
i nformati on (%F?:W‘fhw{tﬂﬂgéraé{ﬁ %é@‘f‘est GR5TesBeRdINg {0 he &Re 28RS IngludHigr of
predeterm ned 2D (two- dinensional) grid nunber, and nultiple pairs of 2D
(t wo- dithe Akleash ang tpyrlingaeutgthespigeand n  order: processor neans adapted to
read said at | east two position paraneters from said nenory neans and to
define a vi (Ehapstapishivg- ali sismdé omavigagon | inforrkation, méenssimple sadvigasion| east
two position paraneters, to read said pair of 2D grid nunber fromsaid
menor y infoamatiemebrhyrishegithk lay ledit tivd @osidonl p2m@terd, kveosdir 63D gadphuuibat ishd of 2D
(two- dinensional) grids each having a respective reference point position

and a rtkepsied biveDAAdExes Of théPraveRex z6iRk beRg asbE&Th dreeIa 2D array rule, to
fetch the information of the current position of said

According to another aspect of the present invention, there is provided a simple

navigation system installed in a motor vehicle, comprising a GPS (global positioning system)
module adapted to calculate the information of the current position of said motor vehicle;
memory means, 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 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 and a respective pair
of 2D index defined subject to a 2D array rule, to fetch the information of the current

position of said



3 notor vehicle fromsaid GPS nodul e and to conpare the information of the
current position of said notor 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 of said notor vehicle, and to
produce a gui dance information by conparing the pair of 2D index of the
current grid of the current position of said notor vehicle to the pairs of
2D indexes of multiple traveling grids stored in said nenory neans, said
traveling grids corresponding to the 2D grids including at |east one
traveling route proceeding froma starting point to a destination point;

and out 3 i d _qui dance. I nformation. 3a The
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easy cC IcuLatiQﬂ)procedure, t he .navigatign operation efficiency in the

On- Boart8® ik of 52D gpdexqlyp Gurisibgidd comespending todeatysrent posiiomef sadawserary t o
convert and conpare conplicated |ongitude/latitude coordinates data, a

si npl e yehidle mndde preducesmgiidanesddforiation lyy qompasiagdhe peiawg 26F indive otheBoar d
Unit. Because the custoner service center only needs to sinply transmtt

t he paiausrentf g dfritlexementf pasitéort obvalimotor aekisiet to theepairodDEDVikexdseof
wirelessly without transmtting conplicated |ongitude/latitude coordinate

data, trheltiplertelvelsg gadastbredns Rhidsh@RoR®IeRks, istid RNIRE @ik ¢dieespbadmal Ssi on
accuracy is greatly inproved. O her objects, advantages, and novel features

of the thANEDD SAAMdCludIGE A MBast TR EaPRIRR Rite @@@é@afiﬁgefrt)ﬁ'al Quiing Feiab led

t
description when taken in conjunction wth t
destination point; and output means adapted to output said guidance information.
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acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a system
bl ock di agram of the preferred enbodi nent of the present invention. 4 FIG
2 is a flow chart explaining the operation of the renote custonmer service
center according to the present invention." FIG3 is a schematic draw ng
showi ng an optimal traveling route according to the present invention. 5
FIG4 is a 2D matrix array rule of multiple pairs of 2D i ndexes of geo
zones according to the present invention. FIG5 is schematic draw ng

Showi ng t NPhe T @ReLN0 HRUAE of B¢ ORBYIEA il Rvele! AfbPNRRIAECARAYO Lo

the present invention. FIG 60 is a tlow chart explaining the operation of
t he = i i o.the.present .inventi FlG 7 i
sche%?llﬁgg{(fg at\i/'fvllgr{}gji1 lrség\%nﬁﬁgl F e&g@l%rcsurfﬁm ﬁr)uf ﬂ@‘i}fé% Pgfs f%rz%rl‘?&wﬁrfg’ 'ﬁﬁei r
rel ated rFf erence, poi ntls accgr dbr]l%to the present invention. FIG8 is a
schenBHEyARRAG dHAGLRG BHES FQRERPY spmpREative, dathdofni and @Sy he
travel i ng q%_ri ds. 15 FIG9 is a schematic draw ng show ng the arrowhead
si gnsCilgulating presesiuregthy navigation pperationr efficienaydint thet Mo-Beardi Wattiisn
according to the present invention. FIG 10 is a schematic draw ng show ng
t he rgtcatly omgpriopedf Fartbehebecause it is not necessary to convert and compare
complicated longitude/latitude coordinates data, a simple microprocessor can be used
for the processor means of the On-Board Unit. Because the customer service center
only needs to simply transmit the pairs of 2D indexes of the traveling zones to the
motor vehicle wirelessly without transmitting complicated longitude/latitude
coordinate data, the wireless data transmission amount is reduced and the transmission
accuracy is greatly improved.
Other objects, advantages, and novel features of the invention will 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.




current grid and the traveling grids according to the present invention. 20
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Wth reference to FIG 1,
a renote custoner service center Sis provided having installed therein a
server 3. An electronic map database 31 and a wirel ess conmuni cation
apparatus 32 are linked to the server 3. Referring to FIG2 and FIG 1
again, the custoner service center S 5 wirelessly receives a navigation

request from a gggopejcar i fq}ﬁgﬂrbx&)ll‘ﬁnin 1th8l (5;?& e L@@akgﬂlﬁgpar at us

32. The navigation request includes “starting polnt tination

poi nt dat . . roed-ly,. t Ltin oint data PS is the
current Cﬁg?@g%fé?ﬁl&?%ﬁ%%@r&%éttﬂéﬂggré*ﬁ%étuay&g@qrﬂy retrieved fromthe
GPS nodul e 11 a;tége.car Al ternatjvely, the car.ovTer Cfm use an i nput
devi ce 16 (keyBd&t & it dgchenmticedrawimecehowmeognioptimal ravghipg)rouge i nput
the name of the street or the intersection manually. Normally, the

- dest i nat iascopdingttodhepresentdnsesfpench sounds provided by the car owner to
a serviceman of the custoner service center S 10 through the wirel ess

conmupi cat i on FIGauaisus 2D matFiztdrrag rikeco S ATUltpRIPAIrs Of 2DendugePotr
service center S to set the destindation point coordinates Pd(Xd, Yd) for

the car. At t4 : wh 1nhNput the destination point

coor di nat%g @ﬁ%&%@@m\%@ﬁ&%ﬁ%‘eg oregglf]g'()illhput device 16 nanual ly.
Referring to F 3.and FIGS. 1.and 2 agai the server 3 of the 15

cust oner servi £&Cent & §c§g}%%sgwg& i ﬁ%ﬁ%t ﬁl% i’fﬁ"?ﬁggeﬂ]oﬁi{,e rout es
R1,R2,R3.... R7 and the related turning points Pt1,Pt2,Pt3,...Pt6 fromthe
- corresponded to traveling zones according to the present invention.

}
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_FIG. 6 is a flow chart explaining the operation of the On-Board Unit

10 according to the present invention.

FIG. 7 is a schematic drawing showing the pairs of 2D indexes of 2D
grids and their related reference points according to the present invention.

FIG. 8 is a schematic drawing showing the relationship of the
current grid and the traveling grids.

15 - FIG. 9 is a schematic drawing showing the arrowhead signs in the
traveling grids from the current grid to the destination according to the
present invention.

FIG. 10 is a schematic drawing showing the relati";)nship of another |
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 apparatué 32 are linked to the server 3.

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




el ectronic map 31 based on the data of the starting point coordinates
PS(XS, YS) and the destination point coordinates Pd(Xd, Yd) (Step S 12).
The server 3 selects fromthe electronic nap 31 a geo area A 20 covering
the searched traveling routes RL,R2,R3...,R7 (Step S 13). As shown in FIG
3, in this enbodinment, the geo area Ais a rectangul ar area defined by the
boundary points coordi nates Pel (XQli Yel) and Pe2(Xc2, Yez) of the |ower

left corngirebRdlyupRived thav@%ﬁﬂi@i refuédidrong irétadeé eat Muheontanie.

coordi nate systémof the earth, such'that X-coordinate of traveling routes

6 R1, R2, : _ ; 5 j : [
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index iJ for every geo zone Alj subject to a 2D matrix array rule, in :
~ whi ch5i =direoily retfeved frainghpaiPSahodubo#l efitheedr Nb. dyltatnativelyethé¢ m n) is
a default value stored in the server 3. In order to inprove 10 wrel ess

transm sgiaprowhbr Wadh ede 24 ihPufRieificd N6 (REYbOU] foRechdSeiedn, voleer ati on,
the pair of 2D grid nunmber (mn) Is suggested to be 16xl16 (i.e., (FF)1-1
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provided by the car owner to a serviceman of the customer service center S
10  through the wireless communication apparatus 14, enabling the serviceman

“of the customer service center S to set the destination point coordinates
Pa(X, ¥, for the car. Alternatively, the car owner can input the destination
point coordinates Pg (X ¥,) with the aforesaid input device 16 manually.

Referring to FIG. 3 and FIGS. 1 and 2 again, the server 3 of the
15 customer service center S searches an optimal route with traveling routes

‘Ry,R3,R3..,R7 and the related turning points Py,Py,Py,... P from the
electronic map 31 based on the data of the starting point coordinates
P(X,, ¥;) and the destination point coordinates Py(X,, ¥,) (Step S12).

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

20  covering the searched traveling routes Ry,R3,R3...,R; (Step S13). As shown
in FIG. 3, in this embodiment, the geo area A is a rectangular area defined

by the boundary points coordinates Pes(X o1, Y o) and Pea(X .5, ¥ o) of the

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

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



15 the actual length and wdth of the geo area A by the fixed side |length
So as to obtain respective integral multiples for the pair of 2D grid
nunber (mn). FIG5 shows the server 3 conpared the aforesaid traveling
routes RIiR2,R3...,R7 to the geo zones A/j to find nultiple traveling zones
Ztp corresponding to the geo zones Aid which include.the traveling routes
20 RI,R2,R3. .., R7 therein (Step S 14). Thereafter, the server 3 assenbles

the two Y. .PH i (X ; : , the
pair of g%y’gz?!égnﬁ%’gé&(?n n; 165’1 %@ﬂ%&d&%ﬁ%ﬁ%ﬁ%@%@% i ndexes
I,] of t eli i [ si gpl Vi gat i Lnfermation N
(step s RpRor M A0 weeh Yodd P, PR LR, R o8 ) BRI
informati on N can be expressed hy: $$( Xeg Yei), (Xe2, Ye2),(mn), 30, 31,
32, 22, 23,f%Q,Si@TlIlﬁH@Pﬁ@?ogs}la@ssé(%'s%k, 86, 87, 88, 98, A8, B8, C9$$ i n whi ch,
the pairs of 2D indexes i,j of the traveling zones Zjj are 5 arranged in
proper order pReferdingdo FlGntand ]ﬂﬁﬁtagmn,ﬁ%k:mer%r?@ oquakly dieles e i on

point Pd. Alternatively, they can be arranged reversely. The custoner

servi §e cdotevaidbgeommos A ehio sRldple feo 360ELAG ¢ff nb# IMBbRuNAY iagdin-D
information N with a short nmessage to the wirel ess conmuni cation apparatus

14 of th hs ' | (OF 2 (St
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S 16). Accordi resent preferr
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| array rule, in which i=0...m, j=0...n. The pair of predetermined 2D grid

number (m,n) is a default value stored in the server 3. In order to improve

10 wireless transmission efficiency and to match the continued hexadecimal

- operation, the pair of 2D grid number (m,n) is suggested to be 16x16 (i.e.,

(FF)y in hexadecirﬁal). However, the server 3 may change the pair of 2D

grid number (m,n) subject to actual requirements. For example, the server 3

has stored therein the equal side length of every geo zone A;;, and divides

15 the actual length and width of the geo area A by the fixed side length so as

to obtain respective integral multiples for the pair of 2D grid number (m,n).

e

FIG. 5 shows the server 3 compared the aforesaid traveling routes
Ri,RzR3...,R7 to the geo zones Ay to find multiple traveling zones Zj
corresponding to the geo zones Aj; which include the traveling routes

20 RyRyRs...,R; therein (Step S14).
| Thereafter, the server 3 assembles the two boundary points
coordinates Pe(X o1, ¥ or) and Pea(X o2, ¥ 22}, the pair of 2D grid number (m,n),
and the orderly arranged pairs of 2D indexes i,j of the traveling zones Z

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



transmtting and receiving signal wirelessly. Alternatively, a GSM (G oupe
Speci al e Mobil e) nodul e, 3C nodul e, pager, or any of a variety of 15

equi val ent w rel ess comuni cati on nodul es may be used. Referring to FIG 6
and FIG 1 again, when the wireless conmunication apparatus 14 of the car M
received the aforesaid sinple navigation information N (Step S21), the
processor 13 of the car M immediately stores the information Nin a nenory

12 for renxdy, thesimple HheigatotassormdifonN the bearxprbsded bg: to read iLn the
two boundary poi-nts coordinates Pel (Xei, Yel) and Pe2(Xe2, Ye2) of the

si mpl e navi gati s 4l 0 t uses the two
boundary poi nt y%%gﬁ%egﬁgg”géﬁ%(%@’yg%l’arfggge%?%lg?éfé)’ as the | ower

| eft cor r | aries to make out and define a

vi rt ual %’6@%’@@3@’%’52% Wﬁg 7 (Step S22). Physically, the 2D
grillwork Gis.sinulated and i orrespondi ng to the_actual geo district
of the aforesal®d ‘gﬁ’&%artg% P,&.ITSF(P’%ZICF) %@\WStlbjeogthﬁé@y@lmgamrm& 1% et ched
the pair of 2D grid nunber (mn) of the aforesaid sinple navigation

i nf or frat iasrangeidr om prioper Sondenoprpctedingndremuthd wtatiivigd pointh®; 20 dhé | | work G
into multiple 2D grids Gj (Step S23) into mtl colums and n+l rows. The 2D

grids G jdesfifatiog pReat Py eAltedeitivetyl thiy zahdspaghhyed pevérsely. 2D index i, ]

subject to the same 2D matrix array rule. The |ower |eft Corner of every

R e T s e T

(_ Y?Z vet )simple navigation information N with a short message to the wireless
- communication apparatus 14 of the remote car M by the wireless
10 communication apparatus 32 (Step S16). Accordiﬁg to the present preferred
embodiment, the two wireless communication apparatus 31 and 14 each
comprise a GPRS (General Packet Radio Service) module for mutual
| 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 P (X .1, Y ;) and Pey(X .5, ¥ p) of the simple navigation
information N from the memory 12, and then uses the two boundary points

coordinates Pei(X .1, Y o7) and Py (X .5, ¥ .2) as the lower left corner and upper

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



mtl n+l Physically, every 2D grid G1 is sinulated and is corresponding to
the actual geo district of one of the aforesaid geo zones A; 1. \Wen
traveling, the processor 13 fetches the- current position coordinates

PC( XefY,) of the car Mfromthe GPS nodule 11 anytinme, and 15 conpares
fetched data to the reference point positions RIX 1' 1), so as to calcul ate
the pair of 2D index p,q of a current grid CPg corresponding to the

current psisawh on FRG( X(StéﬁeSZQj HP?m@ai?r Mhe Amgﬁﬂmkt@ it BirhuRtedBhe.
presume Xe is between X', and X : Xij < Xe < X(i+i)1'"

| B é&%@ﬁ'dl“%%%fﬁ%ﬁ{ﬁ%‘?@é@sé% e
Xc- Xe X 9 P=
(meD) (- xel ) C%Shggf%"‘ﬁﬁ)aéwf?g S b fer R oR i O TR o2, e
From t he RHRBEF 4A) ”@ffa?l%p@%:em”&%?a%i)myﬁ%é’éfo%u%&%e& from the
5 - memory 12, and equally divided the 2D grillwork G into multiple 2D grids

p_

G;; (Step S23) mto m+1 columns and n+1 rows. The 2D grids Gy are
respectively defined by a respective pair of 2D index i,j subject to the same
2D matrix array rule. The lower left comner of every 2D grid Gy is
- designated as the reference position Ry (X ¥y), i=0...m, j=0...n, in which:

10 Xij= Xo+iemX) ang y,= v, +j =) o
: - m+1 n+1l

Physically, every 2D grid Gy is simulated and is corresponding to
the actual geo district of one of the aforesaid geo zones Aj;.
When traveling, the processor 13 fetches the current position
coordinates P«(X,,Y,) of the car M from the GPS module 11 anytime, and
15 compares fetched data to the reference point positions Ry(Xj,¥y), 50 as to

calculate the pair of 2D index p,q of a current grid C,, corresponding to the

S

current position P(X,, ¥,) of the car M. According to this example, presume
X, is between Xj; and X1y , 1.€.,
Xy < X: < X4y therefore when replacing X;; with X;;=

20 X, +1(;¥i".’_£1(_"ﬂ into the equation, then
m +

X, +i & X)) < X. <X ,+(1+1)M » when adjusted,
m+1 m+1

1< (m +1)M < (i+1) » therefore
(Xe2 — Xe1)
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5 Based on the exanple shown in FIG 8, presune the car Mis departing from
the starting point PS P, (X"Ye). Therefore, the corresponding current grid
is C30, and its pair of 2D index are p=3, and q=0 (hereinafter, the pair

of 2D index is expressed by (p,q)=(3,0)). FIG 8 also shows the orderly
arranged traveling grids T;j proceeding fromthe starting 10, point P, to
the destination Pd to which the pairs of 2D indexes i,j in the nenory 12

J
correspond. The,prigocess@Xc 130 t I 1y @f: k.nd of the
current grid (goclrg’(’i”tslﬁ yRal ¥ gmbgépn@%@‘itﬁﬁlggtt %fﬁ%‘%ﬁng grids
Tip, so as to produce gui dance information D (Step S25), and then uses

an out put 15 de gﬁg%%%?grg?gﬁltﬁn??qﬁe%%to show t he gui dance

information D he car ‘owner to approach the

destination Pgy w\@gatrh% ﬁ’i:ﬂgﬁ%%Orth%38?HEP329diﬁg%_xp%fo?sOéb?egdié‘&ex (3,0

of the current grid C30 to be nhtched wth the pair 2D 1 ndex (3,0) of

- one travgling . grid T30 in the nenory 1 t e proggesspRil3 then reads in
~ the next é@rﬁaﬂ?edﬂltflgﬁaﬂdlé%r@bﬁl)lj%ﬂ PFZfeQ'rTgiiﬁﬂ} 5 q-gri d T31, and then
~calculates the relationship of the next travel Pd a1 relative to the

current grid C30 to be in the direction of j=+1 (one grid plus in
| ongi sude di r e@dsed) on THRS %fxﬁﬁg)le adhovi [AWFEE 85 irsteshrhe @héncag ME i he next
traveling grid T31 is generated as the 10 guidance information D (see FIG

0 B et Y SR Yoy PG M T

ei ght-dire si gns each traveling grid T,j

f | di th M i d t h
3 Or gurai iy espgnﬁﬁ{g current éﬁ G 35, and its p%ﬂp of5 index are p=3, and q=0

(hereinafter, the pair of 2D index is expressed by (p,q)=(3,0)). FIG. 8 also
shows the orderly arranged traveling grids Ty proceeding from the starting
10. point P to the destination Py to which the pairs of 2D indexes i,j in the
memory 12 correspond. |
The processor 13 compares the pair of 2D index (3,0) of the current
grid C; to the pairs of 2D indexes L,j of the traveling grids Tj;, so as to
produce a guidance information D (Step S25), and then uses an output
15 device (for. exémple, 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 pai.r of 2D index (3,0) of the
current grid C;p 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 T3, and then calculates the
relationship of the next travel grid Ty, relative to the current grid Csq to be
in the direction of j=+1 (one gﬁd plus in longitude direction). Therefore, an

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

10



the last traveling grid Tc9 at the destination Pd. Alternatively, the

af oresaid 5 guidance information D can be provided in a voice response to
ensure a safety driving. Referring to FIG 10, when the car Ml ost his way
fromT32 to the 2D grid G34, the processor 13 conpares the pair of 2D
index (3,4) of the current grid Cpq (i.e., C34) to be not in match with

any pairs of 2D index i,j of either 10 traveling grid Tij in the nenory 12.
I rmedl at e 09 t val ue A
) o Y e AR BRI sld WA 0 BB Lgges, ol e

t t i eblj. - t
o :Ve;q}rngﬁwsﬁ@»{% ot ibhebegBerddheioec v
T36, which has the snall | t. to the t | d
108 oft hib Gth frielTag eniil Ty dob gbiglac ba caf M JB(PToPEs Orfeh lusoreh Bl G 10
shows the rest traveling grids T22 T23, T13, T14, T15, T16, T26, T36,
T46. . . | ef thevlast fraveBngigridd .4 atathel destinationPi.chlternatjvely, tier aforesaid val ue

bet ween t he traveling grid T23 and the current grid 20 C34is:

A23=13% 3j glidlatte Infortnatiéd D vandbé fp@oemled irah ueoibe tregpongcheo tensysd ang gri d
T 14 and the current grid C34 is: A 14=11-31+14-41=2+0=2, and (3) the

di ff er encg fua) $8 ween the traveling grid T36 and the current grid C34
is: A 36=13-31+16-41=0+2=2 11 show the smallest Aij, and the order of the

traveling orid g Lifet0%10)'70, when the car M lost his way from Ts; to the 2D
grid Gs4, the processor 13 compares the pair of 2D index (3,4) of the current
grid Cyq (1.€., C34) to be not in match with any pairs of 2D index i,j of either
10 - traveling grid 5 in the memory 12. Immediately thereafter, the processor
13 calculates the difference value A j;=|i— p| +|/—¢| between the current
grid Cpq (i.., C34) and the rest traveling grids Ty, in which}i— pjand|j -4
are the respective absolute values, The processor 13 selects and assigns the
traveling grid T3, which has the smallest A and is closest to the traveling
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,
Ti4s Tiss Ti6s T26, T3y Tas...left behind Ti, to be traveled, in
which,
(1)the difference value between the traveling grid T, and the current grid
20 Cagis: Ap3=|2-3{+|3-4|=1+1=2,
(2)the difference value between the traveling grid T4 and the current grid
Csqis: A 4=|1-3]+]4-4|=2+0=2, and
~ (3)the difference value between the traveling grid T34 and the current grid
Cisis: Aie=|3-3|+|6-4|=0+2=2

1l



closest to T9. Therefore, the processor 13 selects and assigns the
traveling grid T36 to be the next target grid in priority, and then
conpares it to the current grid C34, so as to obtain the relationship of
the next target grid T36 5 relative to the current grid C34 in the
direction of j=+2 (longitude plus 2 grids). Therefore, an arrowhead sign
(T) aimng at the next traveling grid T36 is generated as the gui dance

i nf or mat i ghow theeanall&stV);, aﬁ&ﬁ’d%ﬁ@\@ifd@rﬂoftth@ e vy gsiel {‘1515136 pgeor di ng
to the present preferred ehbodi nment, the conparison 10 bet ween the pair of

§?i h;?ﬁé %lldseﬁfew?eié@?%ﬁfﬁ?é 0 s gﬁﬁ'?r’el Q%G%f%e%fp@ééefﬁs i bl T
mvent 1 onEHAeEtD e PEL. (faeh 2yl PRI S d0FDFBPREScHAY hBecause

the invention elim nates the conmplicated procedure of converting and 15
conpar i ngCYIEeR; giddl s 4t5Q agiéo obtainitharelativaship a ﬂil(m&fﬁét target gadpessi ve
processor is sufficient to achieve the calculating job. Further, the
cust oder redxiivé ¢e themuerer$ gred dS;,0ml thet direction roft j=t-+2 (kmglhﬂieZpbhsgBt
hexadecimal 2D index i,] of every traveling zone Zip to the car

wi r el essl oridBe GHerefdrBLan i AVORheAD sTRLEP) BRhil® af oh Bkt %Fﬁ'ehhgggrg’ﬁt huge

| ongi t ude’ | at’i t ude 20 coordinates data to the car M wirel ess

transm ssrgqs %@Pétcﬂ%srtﬁg%iﬁos AhLEAIRBEIYI(L PIEHI A ¥l SpBLGRLLY

i mproved 1 'onrng srgnal ansmi roma
conventi obal g si5|on|ng satellite 9, every procedure of the present
enmbodi me @gl bj ect to geographical |ongitude/latitude plane

According to the present preferred embodiment, the comparison

10 between the pair of 2D index i,j of every traveling grid Ty; and the pair of

p,q of current grid Cpq by the processor 13 of the On-Board Unit is a simple

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. Further, the customer

R

service center S needs only to transmit the simple 2-digit hexadecimal 2D

index Lj of every traveling zone Z;; to the car M wirelessly. Because the

invention needs not to convert and fransmit 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



12 coordi nates systemof the earth. Alternatively, other rectangul ar plane
coordi nate system mtered plane coordinate system or radius-angle (R8)
coordi nate system may be used as a substitute under the condition that the
renote customer service center S and the car Muse the sane coordinate 5
system The boundary points of the sinple navigation information N are not
limted to the aforesaid exanple. For exanple, it is workable to sel ect

t he uppercoctlinatos reystamdof Hthel eath. Algdrmatioeher othichr esctardgiilae plane
corners, or the four corners for making™~the boundary points of the sinple

navi gat i ogpor8thd8fs9sterh) fitdied Plan®obrdinakPsydtesy drirffiusvuable aggyri d Gl

and every geo zone All " can be i ndexed subj ec¥ to other type~of array

rul e inst ri t first pair
of 20 { nd2utaB e SZaBaR iy PRARH s Sibitfiuly hiart B3 EBfaRlor Uikt ° o, T3
can be designated.,as the first grig 15 gnd th t he_pair of 2D.index each
is incr eafgé“gﬂﬁr%&‘?gr \§8W0?cﬁe“?‘:erd§(?éﬁi a}iﬁ%ﬁ' S@sqs\?’e‘? sampR LR EYIEE si vel y

i ncreased anount (or progressively reduced anmount) can be 2,3,4...etc.
Furthér, §€Mther initial value can be used for the first pair of 2D

I ndex instead of (0,0). The renote server 3 may preferably search fromthe
el ectronic rap The Bdundargr pointsilodthéfsimpde avigatioh énfaheatbsreN shown in
"FIG 3 and the corresponding slash barrier area shown in FIG 10),

~nmount ai ngiot4irafted tante aﬁgf@raid‘%kﬁfrﬂile.bﬁéf ERAMPIEAE 18 WEAADBEE B SeRCEas, Of

traffic jam segnents, an
. the upper left corner and the lower right corner, three of the four corners, or

the four corners for making the boundary points of the simple navigation
10  information N.

The pair of 2D index i,j of every 2D grid G;; and every geo zone Ay;
can be indexed subject to other type of 2D array rule instead of the above
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 p.air of 2D index each is increased progressively -(or reduced
progressively). The progreséively 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



then transmts the related 2D index (i,j) of the barrier area with the
sinple navigation information Nto the car Mwrelessly, informng the
driver of 13 the car Mto nove away fromthese barrier areas. This neasure
is very practical for the car Mthat does not have a precision navigation
apparatus on board and relies upon the navigation gui dance provi ded by the
renote server. It prevents the car Mfromentering a dangerous way, and
di spel s thedrarvivhgo snoverewaydtraml these ehearigr @peasat This mteapuns ig Nergust oner
service center S can be achieved nanually by a serviceman wit hout through
- the aut ormatticalsRrvhe cafAMhbeg Elote@ﬁpphﬁﬁ@@tpﬁe@i@@ﬁmﬁrig@m&)a@?a@t@é ained in
relation to its 10 preferred enbodinents, it is to be understood that many
ot her possy (AT i iati : i parting
ol Bb&d Hgﬁ 5&118954?%%%%%%&!1%. @%&g@@ﬂgp&vﬂ%&%g‘ﬂt@? Petho

fromthe spirit scope of the ifventi relina almed. 14 WHAT

IS CLAI | S 1. A simpl e navizgation t ho sed in_a customgt service
conter o L ARV The 537 Ny BbnT Bl deRirblls Mot Bkl o
inforpatipon of a starting point and the 5 position information of a
dest i fat iBHIBSSEPIOMB) searching at | east one traveling route proceeding

fromsaid starting FOi nt to said destination point; )
' ‘ Actually, every operation step of the customer service center S can

be achieved manually by a serviceman without through the automatic
Server.

Although the present invention has been explained in relation to its

10 preferred embodiments, it is to be understood that many other possible

modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafter claimed.

14



~earth. 58

(C) selecting a geo area covering said at |east one traveling route, in
which said geo area is defined by at |east two position paraneters and 10
equally divided into a plurality of geo zones subject to a pair of
predet erm ned 2D (two-di mensional) grid nunber, said geo zones being
respectively defined wwth a respective pair of 2D (two-di nensional) index

subject to a 2D (two-di nensi y . ) searching nmultiple

travel ing zones correspondi h&ﬁ%')rtﬁ%iﬁ@)zﬁes i ncluding said at | east
one traveling rpute t he1r ein;, and (E) _.establjshing a sinple navigation

i nformation, sal-dfs$Ape naagatien imeethods wsedhin anCesaprarsseryiceacentat | east
two position paraneters, said pair of 2D grid nunber, and the pairs of 2D
i ndexes ofomspriding thesdtepgin semesofiei ng arranged in order. 20 2. The sinple
navi gation nmethod as clainmed in claiml1, wherein said at |east two

posi tion par angiey feceivinghthePpssitioANingORNAN 6B IS Gharding Pafit addwhdoundary

points in a rectangul ar plane coordinate system said geo area is defined

by thg pgﬁg}%@g iﬁﬂﬁﬁﬁtf@f@gaﬁesﬁﬁﬁﬁm@?ohﬁas" two' boundary points anciS"

equal l'y. divi Into sald geo zones safd pair of 2D grid nunber

subj ect to sai gprect Ul ar. gl ane coaqrdi nate system 3.,.The.simle

navi gati on net ﬁ@e] %esa?‘glﬁlglg”@&qp@p cPaf &{aj{eqwgel‘rgﬁ Progefding fiRgLSad pi ane

coor di nat Eﬁf%st emis the |ongitude/latitude plane coordinate system of the
INHEPUNHH saldAGsiation PRitkod as clained in claim 1, wherein the

(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 derﬁned 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 navigafion information, said simple
navigation information comprising said at least two position parameters,
- sald 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

15



pairs of 2D indexes of said geo zones during step (C) are defined subject
to a 2D mtrix array rule. 5. The sinple navigation nethod as clained in
claim1l1, wherein the pairs of 2D indexes of said traveling zones of said
sinple navigation 10 information during step (E) are arranged in order
fromsaid starting poi nt to said destination point. 6. The sinple

navi gati on claim, further conprising the step (F):
transmi ttsf egtgioosaé t@“&‘i@?@i@%ﬂ@@??ﬂﬁﬂ?@pt a motor vehicle. 15 7.
The sinple navigatjon, rre hod as clainmed in claiml1, wherein sald cust omer
servi ce center g g isvap %ngwgﬂémn mthed s elaimeddiy elaim %abv @eihbase. 8.
The sinple navigation nethod as clainmed in claiml1l, wherein said custoner
servi ce csad enectamguieer phaomepcoerlinatensystbes s dhﬂﬁongmdleﬂatltlmb Pbarer at us
adapted to send information to and receive information froma notor

vehi cl e vdgeliRfge ¥yst8m dhtheséathe navigation nethod as claimed in claims8,
wherein said w re?’ess communi cation apparatus is a GPRS (CGeneral Packet

e, S T A G SR STl
.adapt ed 4o 1rcsac|)% 11186){68 of said geo zones during step (C) are defined subject to
a 2D matrix array rule.
5. The simple navigation method as claimed in claim 1, wherein the
- pairs of 2D indexes of said traveling zones of said simple navigation
10 information during step (E) are arranged in order from said starting pomt to
said destination point.
6. The simple navigation method as claimed in claim 1 further
comprising the step (F): transmitting said simple navigation information fo
a motor vehicle.

15 7. The simple navigation method as claimed in claim 1, wherein
- said customer service center comprises a server linked to an electronic map

database.

8. The simple navigation method as claimed in claim 1, wherein
said customer service center further comprises a wireless communication
20  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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I nformati on of the current position of said notor vehicle; 5 nmenory neans,
said nenory neans having stored therein a sinple navigation information
whi ch conprising at |east two position paranmeters, a pair of predeterm ned
2D (two-dinmensional) grid nunber, and nultiple pairs of 2D

(two-di nensional ) indexes arranged in order; processor neans adapted to
read said at |least twp positigon 10 paraneters,_from said nenory. neans and
to define a virklsa sDople ivagahons Brem grstellerr 1 By mets vehide: d at

| east two position paraneters, to read said pair of 2D grid nunber from
sai d memmompesimg: and to equally divide said 2D grillwork into a plurality
of 2D (two-dinensional) grids each having a respective reference point

posi tion 15 ang GPSe@N6Bbal y@s_iﬁ@hfnfgoi‘%siéhﬂ) neduléeddaydd soiadedlatedttR 2D array

rule, to fetch the information o e current position of said notor
vehicle & W tAformati on of the current
positionlg salgﬂhgrng veﬁ+§?§ﬁﬁghgﬁgﬁggﬁgﬁgﬁgghggﬁht positions of said 2D
~grids.so as to_calculate the .pair of 2D ingex of a(%f{rent grid
correSpondi ng FFIPAEY BFANSNEAIfJAFRIOEY DAy PAng SIBTt RERinet smBlgy ¢ o
produce a guidance jinformation_ by conparing the pair _ of 2D index of the
current Favigaon pdopmationtwhis ¢omRrismeal Kagbtwe Paslior PATIBCIHS pairs of
- 2D indexes of nultiple traveling grids stored in said nenory neans, said
travel i ng pair df predetespuned D t(owordinkDsyonaly grichoundberg aatd mwdkpleone
traveling route proceeding froma starting point to a 17 destination
.point; apgirs of 2D (two-dimensional) indexes arranged in order;
processor means adapted to read said at least two posifion
- 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 anda respective 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 compare 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

17



out put means adapted to output said guidance information. 11. The sinple
navi gation systemas clainmed in claim 10, wherein said pairs of 2D i ndexes
of said sinple navigation information are arranged 5 subject to the order
of said traveling grids fromsaid starting point to said destination

point. 12. The sinple navigation systemas clained in claim210, wherein
said pair f %D I ndexes of said 2D grids are defined subject to a 2D

mat ri x a.?é%?alﬁpdxn@ﬁ . The sinple navigation systemas clained-in claim
10, wherein said at |east two position paraneters ate the position

coor di nat es of(HﬂpubﬁﬁﬁnsEﬂ@p&@ﬂﬂdﬁﬂpupaﬁdu;ﬂdaneeimﬁmnnmmwmr pl ane

coordi nate systenm said processor neans uses the position coordi nates of

said at |east thio Thmusiciaple nM%M@n spstdet apelamet 2Vcliin 100%hersiid equal |y
divide said 2D grillwork into 15 said 2D grids by said pair of 2D grid

e RGO ABC Tl A A M ST e .10

navi gation systemas clai nme rein pl ane

carth> 20 RECT{RIhE HrlPE of S3R) HAVEIE el ol 3R nERERE AR IS et i

Pl (Yol . GEPnaoR PEBRXG, Ve7 ) reapect vel y defined &b Lhe | ower |61t
(X 11, V1), PESoThersimpio mavigaion ystest af elaizegbithciagosi0) viron Sai d 2D
I ds defini ng
e 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 claim 10, 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 codrdinate 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. Thersirnple navigation system as claimed in claim 13, wherein
the position coordinates of said at least two boundary points include
Pei(X.r, Y o1) and Peo(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

18



18 the lower left corner of the respective 2D grids and having the
relationship of: X j= Xel+i (X%-Xel) and Y,j= Yel+ (K2 Ye,) and mtl n+l
sai d processor neans cal culate the pair of 2D index p,q of the current grid
5. Cpgq corresponding to the current position coordinates PC(X ,Yl) of said
notor vehicle subject to the equations of p= (ml) (Xc-Xe') , and (Xe2-Xe,)
g= (n+l) fYcrYe Ye2-Yel ). .,16. The,si e .navigati an systemas clainmed in
claim 13, éh%@(éé)llﬁ ef AL theTespsrtive Ay g8 S@P&%\%“Bﬁﬁﬁ@ﬁ?%ﬂ”éﬁ&npar ed
to be in O match with one pair of 2D index stored in said nmenory means,
sai d processor nmeans reads in next pair of 2D index from said nenory neans
and conpares the next pair of I pdex with the pair of.2D.index of the
current grid, so a%it® &Mée@lg&mdad’giﬂnYaimﬁhM,thendurrent
grid at .a next traveling grid c8tésponding to the next alr of 2D index as
the 15 guidance information. 17. The sinple navigation systemas cl ai ned
in cl ai mshid prdessson mesnercaldeapatite piir%@ﬁm@ﬁdempﬁé@ﬁ‘thb%u@tﬁmgﬁd grid Cpq
conpared not to be in nmatch with any pair of 2D index stored in said

TeNDr MRENS cofdbflondi@C RS IRE CRAAY PELECHScOBRliRAeS PIOAY)IF%ald] Of the

rest travefing gr

motor vehicle subject to the equations of p= ((mﬂ)M] , and
(Xe2 — Xer)
o (Ye—Ya)
q l'(n+1)—-———(ﬂz__ﬂl)—’.

16. The simple navigation system as claimed in claim 13,

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 claim 13, wherein
when the pair of 2D index p,q of the current grid Cpq compared not to be in
match with any pair of 2D index stored in said memory means, said
prdcessor means sélects one pair of 2D index Lj of the rest traveling grids

20 Tj having the minimum difference value Ay, in which A ;=i - p|+|j -],

and then assigns the corresponding grid to be a next target grid, and then

19



20 Tij having the mninmumdifference value Aid, in which Ai j =1=- pl +

If - gl , and then assigns the corresponding grid to be a next target
grid, and then 19 conpares the pair of 2D index of the next target grid
with the pair of 2fl index p,q of the current grid Cpq, so as to produce

an arrowhead sign aiming fromthe current grid Cpg at the next target grid
as the guidance i forrra i npl.e navi system a ainmed in
cl ai m 17, CHAEAETSh e@@él@%d@é%d{%ﬁ d{%tstél‘gé’été“‘g nhéﬁ? Hallra(?glzﬁﬂg grids
of which the pair of 2D index has the mninmumdifference value further

subj ect tiBdeKP,Arafdhe cyrrept BoddCpg o as thproduisran aitaviheadsigh eswing o sai d
destination point. 19. The sinple navigation systemas clained in claim 10,

further fronpihiesturgerit grid €,6astheomentiget goid anheratidaneearfoatationt r ansni t
10 information to and receive |nforrrat|on froma renote custoner service

Conter Lol oo, TR e an B Sah T 4 T 19
Radi 05 Sefyd pfdcdBiHhfbant Relet®s therest traveling grids of which the pair of 2D
index has the minimum difference value further subject to the priority
belonging to the order relatively closer to said destination point.
19. The simple navigation system as claimed i claim 10, further
comprising a wireless communication apparatus adapted to transmit
10 information to and receive information from a remote customer service
center wirelessly.
20. The simple navigation system as claimed in c;iaim 19, wherein
said wireless communication apparatus is a GPRS (General Packet Radio

Service) module.

15

20

20



