VEH CLE NAVI GATI ON SYSTEM AND METHOD BACKGROUND OF THE | NVENTION 1. Field
of the Invention The present invention relates to notor vehicle navigation
5 technol ogy and, nore particularly, to a vehicle navigation system and
nmet hod that provide a sinple navigation way for a car driver to forward to
the destination. 2. Description of Related Art Conventional notor vehicle
navi gation systens are to provi de each 10 notor vehicle wth a huge
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2. Description of Related Art
Conventional motor vehicle navigation systems are to provide each
10 motor vehicle with a huge .electronic map database and a well-equipped
On-Board Unit, enabling the well-equipped On-Board Unit of each motor
vehicle to calculate the optimal route to the destination itself. Because each
motor vehicle must be equipped with such a huge electronic map database
and such an expensive On-Board Unit, the cost is high, and much vehicle

15 installation space is required.

US6,292,743 and US6,314,369 disclose a navigation technology,
which uses a remote server to calculate the optimal route for a car and sends
the calculated information to the motor vehicle’s On-Board Unit wirelessly.
The information to be sent to the motor vehicle’s On-Board Unit according

20  to the convent-iohal navigation methods include the geographical
longitude/latitude (or even altitude) coordinates of all turning points of the
optimal route. Because the calculated geographical longitude/latitude (or
even altitude) coordinates must be further processed through a complicated

calculating procedure to convert degree/minute/second data into second



data and then to |l et converted second data be sent to the notor vehicle's
On-Board Unit wirelessly by a renote server, the anmount of wirelessly
transmtting data is huge which resulting in high error rate. Further, upon
recei pt of the converted second data, the notor vehicle's On-Board Unit 5
nmust frequently converts the currently received degree/ m nute/ second data
of GPS coordinates into second data every tvvo to five seconds so as to
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converting procedure of the frequent GPS coordinates in the On-Board Unit
is very heavy and time-consuming. In order to achieve the aforesaid
10 complicated calculating aﬁd comparing procedure, the conventional
On-Board Unit must still remain a powerful function which resulting in
high cost.
Therefore, it is desirable to provide a vehicle navigation system that

eliminates the aforesaid drawbacks.

15 SUMMARY OF THE INVENTION

It is the object of the present invention to provide a vehicle
navigation system and method, which simplifies the On-Board Unit of a car
to lower the cost. It is another object of the present invention to provide a
vehicle navigation system and method, which reduces the wireless
20 transmitting amount and improves wireless transmitting accuracy. 1t is
further another object of the present invention to provide a vehicle
navigation system and method, which enables the consumer service center

to provide an on-line navigating service when the car got lost.

According to one aspect of the present invention, the vehicle



navi gation nethod is used in a renote consuner service center, conprising
the steps in series of: (A) receiving the position data "of -a starting
point and the position data of a destination point; 5 (B) searching at

| east one traveling route fromthe starting point to the destination
point; (C) selecting a geo area covering the at | east one traveling route,
in which the geo area is defined by at |east two position paraneters and

di vi ded i : j | ' f 41§s M ned 2D
10" (1 vo- JAvERACH tefhod ¥s hedRFateftfRe EbGTkr LorAchRphich: cBpeRIeE Tel'y
defined wt Les [ pair of 2D (two-di nensional) index subject to a
2D (two- m‘?rgtﬁ?%ﬂégﬁ%gfﬁgy rule; (D) searching nmultiple traveling zones
correspondi ng t he geo ones.whi ch in¢luding the.at | t one.traveling
route therein; (4 r@@l\fé@%éﬁ@ iPositin slaty ﬁﬁlaestﬂﬁtﬁmgm%am&%@? RASTROR t he
sinple navigation information conprising the at |east two position

par amet edgta ofe degtinatioh pointiet er mi ned 2D grid nunber, and the pairs of 2D
i ndexes of the traveling zones; and (F) transmitting the sinple navigation

i nforgmtion to(B)esaarchifig Brdesstrodecenveling rohire frertiee stirtiugesoinetyi ce
center can achieve the aforesaid step by step manually. Preferably, the

r enot e Cﬂ?@ﬁ@ﬁ‘inat?&ﬂﬁb .center provides a server and an el ectronic map
dat abase to execute *the’above steps in series automatically, achieving a

rapi d and acourag eltect, cFurther. .8 Teaery Iy B hBShAhL SGule i e
which the geo area is defined by at least two position parameters and
divided into a plurality of geo zones subject to a pair of predetermined 2D

10 (two-dimensional) grid nufnber, the geo zones each 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 fo the geo
zones which including the at least one traveling route therein;

15 (E) establishing a simple navigation information, the simple
navigation information comprising the at least two position parameters, the
pair of predetermined 2D grid number, and the pairs of 2D indexes of the
traveling zones; and

(F) transmitting the simple navigation information to a car.

20 The serviceman of the remote consumer servi‘cé center can achieve
the aforesaid step by step manually. Preferably, the remote consumer
service center provides a server and an electronic map database to execute

the above steps in series automatically, achieving a rapid and accurate effect.

Further, a memory may be installed in the remote consumer service center



to store the sinple navigation information, so that a nonitoring 2D
grillwork, a current grid corresponding to the 2D grid of the current
position of the car, and all the traveling grids having their pairs of 2D
i ndexes sane with those of said traveling zones can be displayed on a

di splay. Therefore, 5 the servicenman of the renote consuner service center
can provide an on-line navigating service |ater through a wirel ess
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(OBU) of the car to guide the car moving forward synchronically when the

10  car got lost.

According to another aspect of the present invention, the vehicle
navigation system is installed in a car, comprising a GPS (global
positioning system) module, a memory, a processor, and an output device.

The aforesaid simple navigation information is preferably received by a
15 wireless communication device in the car and then is stored in the memory.
The processor reads the at least two position parameters of the simple
navigation information from the memory, defines a 2D (two-dimensional)
grillwork by means of the at least two position parameters, reads the pair of
predetermined 2D grid number from the memory and divides the 2D
20 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 (two-dimensional) array rule, fetches the current

position data of the car from the GPS module, and compares the current

position data of the car 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
current position of the car. The processor also controls the output device
to display the 2D grillwork, the current grid, and a plurality of
traveling grids having their pairs of 2D i ndexes sane with the pairs of 2D
I ndexes stored in 5 the nenory. Therefore, the processor of the On-Board
Unit sinply needs to renew and display the current grid of the current
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grids by himself to find the forwarding direction himself. Because the
10 processor of the preseﬁt invention needs neither to convert
longitude/latitude coordinates data into seconds nor to calculate the next
direction to the traveling route, the On-Board Unit is simplified, and the
cost of the On-Board Unit is greatly lowered. Further, because the consumer
service center needs not to convert the complicated longitude/latitude
15 coordinates into second data, the wireless data transmission amount is
greatly reduced and the higher accﬁracy of wireless data transmission is
achieved, and the consumer service center can synchronously display a
monitoring 2D grillwork to synchronously provide an on-line navigating
service when the car got lost.
20 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. FIG 2 is a flow chart explaining the operation of the
renote consuner service center according to the present invention. FIG 3
is a schematic drawi ng showing an optimal traveling route 5 according to
the present invention. FIG4 is a 2D matrix array rule of nmultiple pairs of
2D i ndexes of geo zones according to the present invention. FIG5 is
schematic drawi ng showi ng the traveling route corresponded to traveling

zones ac ' present invention. 10 FIG 6 is a flow chart
expl ai niﬁgésghgg})%éei}tg#on of the On-Board Unit according to the present

I nvention. FI IS .a schematic draw ng. shgwi ng th ai r.s,of 2D i ndexes of
2D gt i ds and FRGH 2 181 & 8a% ShaReRebBBInE e Ranng P BRergnelen:
invention. FIG 8 is a schematic drawi ng showi.ng the relationship of the
15 cur r eAONSHINEGT BHVIER ECRICEHASCOTENGOdBE resentdnyentiehy at es an i mage shown
on the display of the On-Board Unit according to the present invention.

FI G 10 il lustrEl@s3ais 4 selyematiovdrasvinghehodvisg ary optirméletraveBogmduteni t when
the car got lost. 20 FIG 11 illustrates an inmage synchronously shown on

t he & sphayordfine t§¢he PRSI AnGEMfYdbge center when the car got |ost. DETAILED
DESCRI PTI ON OF ngE PREFERRED EMBODI MENT W th reference to FIG 1, a renpote
consuner servi SEGCRNL el 9B iR ARG b Rebald 6 S ghakRedoper ver 3
geo zones according to the present invention.
FIG. 5 is schematic drawing showing the traveling route
corresponded to traveling zones according to the present invention.
10 FIG. 6isaflow chart. explaining the operation of the On-Board Unit
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
15  current grid and the traveling grids.
FIG. 9 illustrates an image shown on the display of the On-Board
Unit according to the present invention.
FIG. 10 illustrates an image shown on the display of the On-Board
Unit when the car got lost.
20 FIG. 1-1 ﬂlustrates an image synchronously shown on the display of
the consumer service center when the car got lost.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference to FIG. 1, a remote consumer service center S is

provided having installed therein a server 3, which has linked thereto an



el ectroni c map database 31, a wireless communi cation device 32, a nenory
33., and a display 34. FIG | also shows that the car Mhas installed
therein a processor 13 for a sinple computing 'Qperation, w thout any
conventional precision navigator or electronic map database in the car M
to save the 5 OBU (On-Board Unit) installation cost. Referring to FIG 2
and FIG | again, the consuner service center S wrelessly receives a
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an i nput PERSesser 13 {05 & SlrEBl ey mpAtRS @B@I@ﬁ%ﬁ@é‘ﬁ?ﬂ&@)&&onws%aﬁﬂfi on
device, ... etc.) to nmanually input the nane of the starting street or the
i nt er secpiemisiohenavigatorcar electrowicrmapydatabasadéss theaar W, goi savedthea. Pd 15
is a voi ce sounds provided by the car driver to a servicenman of the

conswyrer OBEr m@@@gﬂttgﬁitﬁﬁgmnggbn@om‘r el ess conmuni cati on device 14 and
32, for enabling the serviceman of the consunmer service center S to set
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center S searches an opti,nmal_ route_including several traveling routes
R, R2, R3Wirelesspomamaunigatipn|dovace 3%+ hhe gapi@aiion reguestinsides St ¢ or n
the el ectronic map dat abase 31 based on the data of 7
point data P, and destination point data P4 (Step S11). Normally, the starting -
10 point data P; is the current GPS coordinates Py(X,,¥;) of the car directly
retrieved from a GPS module 11 of the car M. Alternatively, the car driver
can use an input device 16 (such as keyboard, touch screen, voice
recognition device, ... etc.) to manually input the name of the starting street
or the intersection where the car is. Normally, the destination point data Pq
15 isavoice sounds provided by the car driver to a serviceman of the consumer
service center S through a wireless communication device 14 and 32, for
enabling the serviceman of the consumer service center S to set the
destination point coordinates Py(X, ¥,) into the server 3. Alternatively, the
car driver can manually input the destination point coordinates Py(X; ¥y)
Zd | through the aforesaid input device 16.
Referring to FIG. 3 and FIGs. 1 and 2 again, the server 3 of the
consumer service center S searches an optimal route including several

traveling routes R;,R3,Rs...,R; and the related turning points

P1,Pi2,Pes,.. . Py from the electronic map database 31 based on the data of



the starting point coordinates PS(X,,Y,) and the destination point
coordinates Pd(XX Yd) (Step S 12). The server 3 selects fromthe

el ectroni c map database 31 a specific geo area A covering all the searched
traveling routes RI,R2,R3...,R7 (Step 5 S13). As shown in FIG 3, the
specific geo area A is a rectangul ar area defined by the boundary :
coordi nates Pel(X er, Y er) and Pe2(Xe2, Y,2) of the lower left corner and

upper ri : b ' / ' . - . em of
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Rl, R2, R3 re, be n X ,rand X e2 ; Y coordinate val ues of 10
traveli na,di‘gg}dg(ﬁf@% .., R7 are between Y,rand Y,2 . Preferably, the
specific geo area A covers_ the starti ré%;poi nt coordinates PS(X, Y5) in this
enbodi nent. Refl&ersarger 3 selacts framdheielctaoniganap datebaser Ik a spegilic des t he

aforesaid specific geo area Ainto nmultiple geo zones A;j preferably in

equal  1geofarsa A colvening alhdhe s¢arched thavelimproutet Ry, RiRar nkpebtep
(two-di nensional) grid nunber (mn), and defines a respective pair of 2D

i ndexsi, [S1B9r ARV shywaeh FICE 3\ theSicehé Ogee) fretPAIRS ' Yecin@lak Wrea N
which 1=0.".m J=0...n. The pair of predetermned 2D grid nhunber (mn) is
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cal culation, th air of 2D grid.n er (m.n).arge su 0 he 16x16
(ot 2y iver el BOwsraped iuter mBBE Goany i shenfc e HBHAHE HERE & 4.t he
pair of predeterm ned 2D grid nunber (m ngv@i s (C, 9)H in hexadeci mal,
i .e., haeonydingte sygevvblithe eanth, suchibat Fwsoorneiaraluasofstaveling my
change the 8

routes R;,R3,R;...,R; are between X ,and X .; ; Y coordinate values of

10 traveling routes Ry,Ry,R;...,Ry are between Y ;and Y, . Preferably, the
specific geo area A covers the starting point coordinates Py(X,, Y;) in this
embodiment.

Referring to FIG. 4 and FIG 3 again, the server 3 divides the
aforesaid specific geo area A into multiple geo zones A;; preferably in equal

15 of m+l columns and nt+l rows by a pair of predetermined 2D
(two-dimensional) grid number (m,n), and defines a respective pair of 2D
index i,j for every geo zone A; subject to a 2D matrix array rule, in which
i=0...m, j=0...n. The pair of predetermined 2D grid number (m,n) is a
default value pre-stored in the memory 33 of server 3. In order tb improve

20 wireless transmission performance and to rﬁafch later hexadecimal
calculation, the pair of 2D grid number (m,n) are suggested tobe 16x16 (1.e.,
(F, F)y in hexadecimal). According to this embodiment in FIG. 4, the pair of
predetermined 2D grid number (m,n) is (C, 9)y in hexadecimal, i.e., having

m+1=13 columns and n+1=10 rows. However, the server 3 may change the



pair of predeterm ned 2D grid nunber (mn) subject to actual requirenents.
For exanple, the server 3 has stored therein the equal side |length of every
geo zone Aij, and divides the actual length and width of the sel ected
specific geo area A by the equal side length so as to obtain respective
integral 5 nmultiples for the pair of 2D grid nunber (mn). Alternatively,

t he server 3 may have pre-stored therein three different sizes of geo area

A incl ud : . r of
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two boundary coordinates Pel(Xel, Yel) and Pe2(X 2,Y,2), the pair of

predet er geoearea?A bySthy equalistider 1¢ngth) so asdta Imbtzpar IEESpﬂf:tlYE) inteigrabs ij of
the traveling zones Zij to establish a sinple navigation information N
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33 for ready use | lustrated in FIGS. 3-5, the srrrple navi gati on
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exanpl e 28 grigheymban(e,8) o dy@dealumns and fixed rows.

FIG. 5 shows the server 3 compared the aforesaid traveling routes
10 Ry,RyR;...,R7 to geo zones Ay to find out multiple traveling zones Z
corresponding to the geo zones Aj; which include traveling routes
R1,R2,R3...,R; therein (Step S14).
Thereafter, the server 3 assembles the aforesaid two boundary
coordinates Pei(X o1, Y o) and Pea(X o2, ¥ o3), the pair of predetermined 2D
15  grid number (m,n), and the pairs of 2D indexes i,j of the traveling zones Z;
to establish a simple navigation information N (Step S15), and then stores
such a navigation information N in the memory 33 for ready use. As
illustrated in FIGS. 3~5, the simple navigation information N can be
expressed by:
20 N=3$(X .,Y ), (X Y ez),(m,n),[30;3i,32,22,23,13,14,15,16,26,
36,46,56,66,76,86,87,88,98,A8,B8,C9]$$
in which, the pairs of 2D indexes i,j of the traveling zones Z; are all
recorded in the simple navigation information N without any sorting

arrangement. However, the aforesaid example is a preferable arrangement,



which is in order fromthe starting point PS to the destination point Pd,
or the reverse order, to prevent a repeat record of the pair of 2D index
of turning point (for exanple, traveling zones Z32,11.6, Z86, ... etc.)
and to shorten the |length of the navigation information N. 5 The renote
service center S immedi ately sends the aforesaid sinple navigation

i nformation Nwth a short nessage to the wireless communication device 14

of the géﬂyﬁp@f&r %ﬂqkhegtérﬁ‘ﬁ{ggrﬁ{iﬁ{\'i’bt’o fHéedes‘Mﬂa%chgfé%ig?g%B%ﬂ?é ion

device 3 Step S 16). According e present  pre odi nent, the
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navigation information N) wirelessly. Alternatively, a GSM (G oupe

Speci al elewgth lof thevavigatigCinformasiond™ger, or any of a variety of 15
equi val ent wi rel ess comuni cati on nodul es may be used. Referring to FIG 6

and B G 1 agaThe rigdiote sbevive cehtesS imordidtedasdrats devdfoeeskdd efmplhe car M
received the aforesaid sinple navigation information N (Step S2 1), the
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rebuild a 2D grillwrk G as shown in |0

preferred embodiment, the two wireless communication device 32 and 14
10 each comprise a GPRS (Geﬁeral Packet Radio Service) module for mutual

transmitting and receiving data (for example, the aforesaid starting point

coordinates Py(X,, Y;), destination point coordinates Pa(X,Y,) , or simple

navigation information N) wirelessly. Alternatively, a GSM (Groupe

Speciale Mobile) module, 3C module, pager, or any of a varety of
15 equivalent wireless communication modules may be used.

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

20 The processor 13 of the car M then starts to read in the two
boundary coordinates Pei(X.;,Ye;) and Pe(X.s Y.y from the aforesaid
simple navigation information N in the memory 12, and then uses the two
boundary coordinates Pei (X, ¥e;) and Pe(X.z Yep) as the lower left comer

and upper right corner boundaries to rebuild a 2D grillwork G as shown in

10



FIG 7 (Step S22). Physically, the 2D grillwork G sinul ates and
corresponds to the actual geo district of the aforesaid specific geo area
A. FIG 7 shows the processor- 13 "'further fetched the predeterm ned pair
of 2D grid nunber (mn) fromthe sinple navigation information Nin 5 the
menory 12, and equally divided the 2D grillwork Ginto nultiple 2D grids
Gj subject to the sane aforesaid mHl colums and n+l rows (Step S23). The

processoFIG3 7 ufStepr SEX)i nPaytiealiaD tid 2D Ggrilbretk aG esipeetatese angpi r of 2D
i ndex iJ subject to the sanme aforesaid 2D matrix array rule. The | ower

~ left co SR ' L At G \ t as 10
the ref ggérrggép pol nt%b %QJ&?%HJ ‘j&%ldli@-@??ggwéﬁ%%jd:%.c?ﬁeﬁafdgé#ch: Xj=
XI+i (X 2-X - 13~ & Y= Y. 44 (Y. 2 -.Kl) 1 n+1l Physica ery 2D grid

G st mi at es W Eotione heiprogedor T4l Jeicheli ERdctepRURY 7.

af oresai d ge nes, Al j.. The progcessqr 13 then fetches all the pairs of 2D
ndexes DAl 0T erid nubiber ken.a) Eomythe SRIAMERAEioR IATatien Notory 12
FIG 8 shows the processor 13 found out the corresponding nultiple

travel i nfhegrietzort EZ( sné equsbly) disided the2Dhgrilhwork gainto ofultiple Alkexes sane
with those in the navigation information N. Physically, the traveling

grids TigriderGesnbisttito thehearhe aferdsaid zehbsolimns2éhd ne-lprowegStep 13 is
t hen di splaying the aforesaid 2D grillwork G and all the correspondi ng

traveli n%%gg.i,'ﬂrﬁ% E\{EF%’%}&H@ PitRER deﬁgbg%hé lz@ﬂvggft}sseiﬁaaa&ﬁh Rp&dpn in FIG

9 (Step : the corresponding tra ng grids Ti] are iIndicated
by a rel Sﬁi‘r%?‘?b‘iﬁ&é? i.j %ﬁbﬁ’éct t&¥he same aforesaid 2D matrix array rule. The

lower left comer of every 2D grid G; is designated by the processor 13 as
10 the reference point R;; (X Y,J ,1=0...m, j=0...n, in which:

Xij= -Xef+i-——-—-—-—--(&2_Xel) /& YU: Yel+j —(Yéz_yel) o
m+1 n+l

Physically, every 2D grid Gy; simulates and corresponds to the
actual geo district of one of the aforesaid geo zones A;;.
The processor 13 then fetches all the pairs of 2D indexes i,j from the
15 simple navigation information N in the memory 12. FIG. 8 shows the
processor 13 found out the corresponding multiple traveling grids Tj; (Step
S24) which having their pairs of 2D indexes same with those in the
navigation information N. Physically, the traveling grids Tj; correspond to
the traveling zones Zy;.
20 The processor 13 is then displaying the aforesaid 2D grillwork G
and all the corresponding traveling grids Tj; on the output device (LCM
display 15) as shown in FIG. 9 (Step S25), in which the corresponding

traveling grids Tj; are indicated by a relatively darker color.

11



Thereafter, when traveling, the processor 13 fetches the current ,,YC of
the car Mfromthe GPS nodule 11, and position coordinates P, (X, conpares
the fetched current GPS data to the reference points R 1(Xy, Y~,), so as
to calculate the pair of 2D index p,q of a current grid Cpg correspondi ng
5 to the current position PC(XOYY) of the car M and then display the
current grid Cpg on the display 15 as shown in FIG 9 by blinking (Step

S26) . Accor di THeteaftdti svieesaredveling, egienprocessor Bt deteheX theaculr¥Gf +J)
i.e., Xij <X < X(,+, 3 "“therefore when replacing Xis with Xf,= Xe f+i

§ Yez-xe %gﬂf& m;}&;%&g?}ﬁggg gfv(c,txhﬁx b e ch }erfrémttﬁ%?s aaggdu%q%eaﬂd )+( 1+ 1)

| ntegr al CaTHRAESS g tdhed ot %@‘%ﬂ?ﬁ%ﬁrﬁ@ SRRy e,

manner, the other 2D, index s.obtained.fromthe |. et) (Ye2 -
Yel ) Baséﬁlt%ﬁa{]%’éaf@%&ﬁﬁ?aérg indexPpd 0 §a°ﬁﬂ"é§'& g&é’ﬂ‘ﬁppgél%partl ng,
fromthe starting point PS=P,(X,Y,). Therefore, the _corresponding current
grid $pqto thei:@ﬂrreahposttwrp&(r o¥ Jouf thedesr B, eansktherndispla-the Ferenhaf t er ,
the pair of 2D index is expressed by (p,q)=(3,0)). At this

grid C,, on the display 15 as shown in FIG. 9 by blinking (Step S26).

According to this example, presume X, is between Xj; and Xy, i.€.,
X < X, < Xgsp; * therefore when replacing X;; with X,;=

X +i (Xea— Xa) into the equation, then
m+1 _

10 X, +i &= X)) < x < x, ,+(i+1) E2 %) when adjusted,
m+1 m+1

1< (m+1)M < (i+1) - therefore
(X2 — Xeot)

[( + ) (Xe- Xe‘)}, which means taking the integral number part as
( el — Xel)

to obtain the 2D index p.

In the same manner, the other 2D index ¢ is obtained from the integral

ber part of g= (e-Ta) |

Based on the example shown in FIG 8, presume the car M is
departing from the starting point P&~P(X,Y). Therefore, the
corresponding current grid Cpqis Cs, 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)). At this

20 time, the display 15 on the car shows the content as indicated in FIG. 9, and

the blinking current grid C,q is on one traveling grid Ty, indicating the

12



20 time, the display 15 on the car shows the content as indicated in FIG

9, and the blinking current grid Cpg is on one traveling grid TIC,
indicating the 12 current position of the car Mon the correct route. The
driver sinply needs to observe and figure out by hinmself the next

traveling grid is the upper grid adjacent to the current grid Cpq and then-
keep driving the car forwards. According to this exanple, the processor 13

of the CBYreht pOSLER of ﬁl%ﬂeﬁﬂénﬁﬁb doprezehutid TARBHVERLRADlY needs

degree/ m nut e/second of |ongitude/latitude coordi nates of requent |y

recei ved C@% ﬁufee econd
dat a |tseq %?’E?QQF% I'n &%hﬂﬁ& ?ﬁlgg F;k{g%.gl on. ereftglfeglw kgglp()irsocessor
13 can be,si ed to a | est tr so a t vver t,he cost.

Furt her a@Jﬁ&%ﬁ%ﬂ}W@%ﬂ%@% i R oo B thd) PHUMFL the pair
of 2D index i ] very thaavell zones Z ] to tge car M wi.rel essly.
Because t he paApcar ngdexthis pxample.dhg prpﬁgwrllrago she HBY onthe eatpl e
hexadeci mal two-bit digitals, the consuner service center S needs not to

convert Mbnpheéexist edlodieg'uoee/cmnnarte/ semmittatdd |degyeeinevutedsecomié oafbr di nat es
of the searched routes into second data as 15 usual, nor to transmt the

conver t efbripitiric3Reiende ¢abedinkiea eBfeyueriltereésived GPBQizﬁﬁQﬁWEeddWi%nt i on
can reduce the anount of wrel ess transm ssion data, and inprove the

Wi el eSSl £7 LORAREIRC KonPEed 'S8y 0ufth Grddle RSRaHIEGAnAY Passed

to a wong f/vay, ki ng curren

travelin 20the driqwer cam Vview spl ay 15
bnd 11 gusthe girertithel MidaiPerthegPraradt 1 el B SEhGERAR B T T
adj acent to the blinking current grid Cpq, refore the driver can
turn theSEEplest SBUCHEC| & ﬁSttpyfwgert thejepsle f@a‘slkers dhefonsumer service

10 center S needs only to transmit the pair of 2D index i,j of every traveling
zones Zy to the car M wirelessly. Because the pair of index i,j of every
traveling zones Z; are simple hexadecimal two-bit digitals, the consumer
service center S needs not to convert complicated degree/minute/second of
longitude/latitude coordinates of the searched routes into second data_ as

15 usual, nor to transmit the converted huge second data wirelessly. Therefore,
the present invention can reduce the amount of wireless transmission data,
and improve the wireless transmission accuracy.

Referring to FIG. 10, when the car M passed to a wrong way, the
blinking éurrent grid Cpq is not within one of traveling grid Tj;. At this time,
20 the driver can view the display 15 and figure out by himself the left grid is
the nearest traveling grid Tj; adjacent to the blinking current grid Cpq, and
therefore the driver can turn the car M to the left trying to drive back to one

of traveling grid Tj;.

If the car still got lost, the driver can dial up the wireless

13



of traveling grid T1. If the car still got lost, the driver can dial up the
w reless 13 communi cation device 14 to connect to the consuner service
center S, asking for an on-line navigating service. In this case, please
refer to FIGS. 1, 2~ 10 and I | P the driver uses the wireless

comuni cation device 14 to dial wup the consuner service center S, and then-

to transmt the data of the current 5 position coordinates P, (X, , YJ and

ni s | denth 1'chF1%ﬁ5§\?ﬂ'c€t £4-BUEBRCA 1d G cosulidrOsdrivees @BATES, Ser Vi ce

center w reless ter receipt the above data with the wireless

connunlcatlon o 3 e respondi ng
sinpl e n?ﬁ}? Bgtfggﬁh @Fgﬁﬁﬁwggatﬁ}g%%ﬁﬁgﬁﬁhnién%aﬁ% if%tsggg EQ%‘I?%{ Ildws t he

st eps SI r to oresaid e 0 S22-S26 .in.Fl r.eb d and

di spl ay :n@l 2‘5316‘1”11 W%&‘@ ‘8’@@ S8 qom{lﬁjéllf’?'fé@%aeﬂbcegﬁég dl{?i and
the bli nk| %current grid Cp, mgnst hedqcl]IaSplta (St atap%B}é@gEI}rgnbl I
shows t hgp consumgr 3Ervi¢e Cemist B, and ther ty éﬁs@}

mul tiple 2D grids subject to the sane pair of predeterm ned 2D grid nunber

(m n)5 wheositionsed ot d2iates PIEX s ¥phard hisideatifiedtlicesise plafe meibesofthea a
respective pair of 2D index subject to the same 2D matrix array rule used

as in Fl & ¥ 1d i Cotisudhér &rrk/fbe(é\élﬁéﬂ SWlBﬂesﬂyOAﬁe%@e@é pofthd gspanding  to

the current position coordinates P, YJ of "the car and all the
i car ode®h i MG pOEFSSEBALBI A t Off Q%‘fffﬁa’f'@?% S s e
mge. as GrEs S%ﬁﬁi'qs E{rﬁa?lf’sﬁfnﬂ% A AL
can eas lrri/erg(r)]rylr |3r5e grlljcll dt%eglhte"olloafs the steps similar to the aforesaid Steps
10 S22~826 in FIG. 6 to rebuﬂd and display a monitoring 2D grillwork 340, all
the traveling grids Tj;, and the blinking current grid Cpq on the display 34
(Step S18). FIG. 11 shows the monitoring 2D grillwork 340 has been evenly
divided into multiple 2D grids subject to the same pair of predetermined 2D
grid number (m,n) wherein said 2D grids each being respectively defn_led
15  with a respective pair of 2D index subject to the same 2D matrix array rule
used as in FIG. 7; the current grid C,q blinking in one 2D grip corresponding
to the current position coordinates P.(X,Y,) of the car M; and all the
traveling grids Ty; correspond to all the traveling zones Z;; and are indicated
in relatively darker color.
20 Thus, the serviceman in the service éentcr S can “synchronously”
view from the display 34 the same image as displayed on the display 15 of
the car M. Thereby, the serviceman can easily on-line guide the car M

forwards to the destination by means of the mutual wireless communication.

Preferably, the serviceman can further accompany with the content of

14



forwards to the destination by neans of the nmutual w reless comunication.
Preferably, the serviceman can further acconpany with the content of 14

el ectroni c map database 31 (see FIG 3) to provide a nore detail and nore
accurate on-line navigating service. In order to match with the status of
current GPS signal transmtted froma conventional global positioning
satellite 9 is based on the 5 geographical |ongitude/latitude plane

coor di naLREBIE! AP HatdbAsE 1L o GRS WIROATHE 43hot O BCRIPARAmbRY SNt on

i's design ct” to the geographical” 1'ongitu atitude plane

coor di na ]| rt ternatively, other rectangul ar

coordi na%(gagggéﬁmr%?é{)%&‘aglga%y@&rdi nate system or radius-angle (RO
coordi nate system be used a substitute un the 10 conditipon that
the renote con sﬁr@ﬁ% &P W%‘L@ﬁc‘@’r{?‘éﬁe §'fla§H§ Ofﬁélr@é’r&%ﬁ sségrt’%letr a%sgﬁggtedo

coordi nates system The boundary points of the sinple -navigation

i nf or mat flem Na acenvertionalyiglebat pesitoning espdelditex 8nps ebasggd eomathevel y, it
is workable to select the upper left coner and the | ower right coner, the

uppers | egtographicdidngitedddatipuglerplangbbondinetesvdystera dfithe dattht everde wi dt h,
the lower left coner and the |ower right comer with a fixed |atitude

wi dth, 1t Bfq@dete 0TRhE Pres&BRentionh islddisaed sebiRs %o (tRE geobrapiigal he

specific geo area. It ‘can also use any of"a variety of other ‘position

par anet eroglr%&d%ﬁa;i@gdé h&aﬁge%(};{(ﬁc%%@ e@@gml b t}?cDeiaP[gleXA?tépgi%ﬁgry 2D

grid G ever €0 zone ndexed "subj ec

2D ey Bl BSeA bol e Sefe B, L Bt bl MPRERChE, (M
dest gnat ?a%iﬁg-agiglee f(lllbﬁ tco%rr(ilic;la?g gyétglenn rr&aq/ebg tugg{i a%aait guggtitute under the
10  condition that the remote coﬁsumer service center S and the car M use the
same coordinates system.

The boundary points of the simple navigation information N are
not limited to the aforesaid example. Alternatively, it is workable to select
the upper left corner and the lower right corner, the upper left corner and Fhe

15 upper right corner with a fixed latitude width, the lower left corner and the
lower right corner with a fixed latitude width, three of the four corners, or
the four corners for defining the specific geo area. It can also use any of a
variety of other position parameters to define the specific geo area.

The 2D index i,j of every 2D grid G;; and every geo zone A;; can be

20 1indexed 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 FIG. 4,
any other grid can be designated as the first grid and then the other pair of

2D index is increased progressively (or reduced progressively). The

progressively increased amount (or progreséively reduced amount) can be

15

¥ type of



2D index is increased progressively (or reduced progressively). The
progressively increased anount (or progressively reduced anobunt) can be 1
15 2,3,4...etc. Further, any other initial value can be used for the first
pair of 2D index instead of (0,0). The renpte server 3 may further search
the electronic map database 31 for rivers, |akes, nountains, crags, and
ot her natural barrier 5 areas or dangerous areas, or traffic jam segnents

(for exanp 4... éfee Fualferabfp gthemhitial vhine cartbe 1ded R thesRapPaidos! ash

barrier area shown in Fl G 10), and then transnit the related pairs of 2D

i ndexes by ; j rea together with the sinple navigation
i nf or mat ?]ojn1 e&ﬁ(@k&éﬂé@fgw& relessly, informng the driver of the car M

to keep away fr the barrier argas. . This, 10 neasurg is.very .inportant for
a car Mt hat do’gg]en{ﬁmﬂgfi/egegv?ﬁ i@?@fnrﬁ’ﬁ]&% g%???%h @S?s é?ﬁ%lﬁgg‘?@, and
relies upgon_the navigation i dance provided by renote server., It
prevent s eRbase 3 Infer shean: ga:fqeﬁg mpmaﬁgswéagsmrﬁ ofher apBpel bagreyi ng
scotonma. Actually, every operation step of the consunmer service center S

can 35 breaschidanggrowshardasyobiraffic jamisegmentsy forexamplepthghakbareat omat i ¢
server. Although the present invention has been explained in relation to

its prefleowadndited amdtise cotresporidinbalantdensicredes BhdwBRYFIG.N®), possi bl e

nodi fications and variations can be made w thout departing fromthe spirit

29 and sgApaneh Hifistity BY HORIEP pARSCON AT Shdekd T bf e Yettet Fréd A VED

together with the simple navigation information N to the car M wirelessly,

informing the driver of the car M to keep away from the barrier areas. This

10 measure is very important ‘for a car M that does not have a precision

navigation system on board, and relies upon the navigation guidance

provided by a remote server. It prevents the car M from entering a
dangerous way, and dispels driving scotoma.

Actually, every operation step of the consumer service center S can

15 be achieved manually by a serviceman without through the automatic

server.

Although the present invention has been explained in relation to its

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

modifications and variations can be made without departing from the spirit

20 and'scope of the invention as hereinafter claimed.
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1. A vehicle navigation nmethod used in a consunmer service center, the
vehi cl e navi gati on nmethod conprising the steps in series of (A) receiving
the position data of a starting point and the position 5 data of a
destination point; (B) searching at |east one traveling route from said
starting point to said destination point; (C) selecting a geo area
covering said at |east one traveling route, in which said geo area is

defined by at |east two poSWHAT PS/CIRATMEDIY: 10 divided into a
plurality of geo zones subject to a pair of predeterm ned 2D

Gef T ned i th atr A PiEIOHEPRAt bt TP (S8RTE OGBSt BCORERIAE Y, |
2D (two-gi i ). ar. le; (D). hi l[tiplet i

cor  eepoltin e B i eBlibR mbHics iR fik PRaP T SeBies off °) east Cone
traveling route therein; (E) establishing a sinple pavigation information,
sai \(; s: rrgl e un&w 5%9(@1{51393 %Pﬂﬁ‘ﬂ%ha@ I ﬁﬁt@félnpnsgapﬁlfﬁ;gl? ﬂliﬁ PPIWtSIOébsi t: on

paranmeters, said pair of predeterm ned 2D grid nunber, and the pairs of 2D
i ndexdes ddta ofzd destimatedn pgirtpnes; and 20 (F) transnitting said sinple
navi gation information to a car. 2. The vehicle navigation nmethod as

claimed i n cl aiB) searthirigher leasoom bivetingheusd &R hid Sarting @orht from
said car the current position data of said car; and (H) displaying a

o o ISR AR orl) o lver i on @ 17 by, T ubich s

(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 divided into a plurality of géo zones subject to a pair of predetermined 2D
(two-dimensional) grid number, said geo zones each 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 which including said at least one traveling route therein;

(E) establishing a simple navigation information, said simple
navigation information comprising said at least two position parameters,
said pair of predetermined 2D grid number, and the pairs of 2D indexes of
said traveling zones; and

20 (F) transmitting said simple navigation information to a car.

2. The vehicle navigation method as claimed in claim 1, further

comprising the steps of:

(G) recelving from said car the current position data of said car; and

(H) displaying a monitoring 2D (two-dimensional) grillwork on a

17



plurality of 2D (two-dinensional) grids subject to said pair of
predeterm ned 2D grid nunber wherein said 2D grids each being respectively
defined with a respective pair of 2D (two-di nmensional) index 5 subject to
said 2D array rule, displaying a plurality of traveling grids in said
monitoring 2D grillwork corresponding to the 2D grids having their pairs of -
2D i ndexes sane with those of said traveling zones, and displaying a

current gidlay, i AvHicP Nl @ idfiteRr A1 VBHltARk! BRRANAINIIAD ihbe 2D of i d

of the cur position of said car.” 10 37 The vehicl®e navigation nethod as

cl ai med | -al m 2, rther -1 SLRO S ) bl I d
consuner PREFlY ¢ of o Ad: ' GE0sRERIORN" i ChFFieR o So, SN PES 8
conmuni cat i pn devi c d then to,quide said car ving forward..4. The
vehi cl e RERASISHTBK ot E‘P%!b%éd“f r@r’aiﬁﬂ@, ePEU C8Us W& onsuner
service center has installed therein a wreless co ni cat ici ,d&/i ce for
transni t téspgetisely defiped widhiayraspsativamainal 2éh (two-dmensienalhined¥%essiy in
Step (F). 5. The vehicle navigation nmethod as clained in claim4, wherein
sai d 5 r gilgjest twsadiDartaynrideydispldyng a@lRtal{i@oferaveliag geidskadaad 20
Service) nodule. 6. The vehicle navigation nethod as clainmed in claiml1,
wher ei n pigHitbrih Qﬁ%ﬁleRQﬁ’kéd At (EERD giidShapirghedy paitdef posi tion
a

coordi nates of at |east two boundary points in rectangul ar” pl ane

of sal o 20 ia4Er& samEE WO Re T A B e Yokt AR UsPInEg € 0nc %,

i d .
sal pal I&’

UIQIfent grid in said monitoring 2D grillwork corresponding to the 2D grid
of the current position of said car.

10 3. The vehicle navigation method as claimed in claim 2, further
comprising the step of (I) enabling said consumer service center to connect
to said car through a wireless communication device and then to guide said
car moving forward.

4. The vehicle navigation method as claimed in claim 1, Whe;ein

15 said consumer service center has installed therein a wireless
communication device for transmitting said simple navigation information
to said car wirelessly in Step (F).

5. The vehicle navigation method as claimed in claim 4, wherein
said wireless communication device is a GPRS (General Packet Radio

20  Service) module.

6. The vehicle navigation method as claimed in claim 1, wherein
said at least two position parameters in Step (C) are the position coordinates
of at least two boundary points in a rectangular plane coordinates system;

said geo area is defined by the position coordinates of said at least two

18



predeterm ned 2D grid nunber subject to said rectangul ar pl ane coordi nates
system 7. The vehicle navigation nethod as clained in claim®6, wherein 5
sai d rectangul ar plane coordi nates systemis the |ongitude/latitude plane
coordi nate systens of the earth. 8. The vehicle navigation nethod as

claimed in claim1l1, wherein the pairs of 2D indexes of said geo zones in
Step (C) are defined subject to a 2D (two-dinensional) matrix array rule.

10 9. Thbouabast epdiayd oaid odividedothtds saldi pedl zoned abyn daidinsiei 8f said
consuner service center has installed therein a server and an el ectronic

map dat a??é&téfrﬁi‘d%‘a %M]% e@'gl ﬁuﬁﬂfe‘f?h@'é& to 8581 fé%?ﬁr%ﬂgﬂﬁ%ﬁa% JdorBidkedod as

claimed tn claim1, sal nsumer servi as Installed
therein ﬁysrs{em)ry, and said 15 sinple navigation information in Step (E) is
stored i & menory. 11. A vehicle navigation systeminstalled in a car,

conprising: a gl abal positipning system. nodul e apted to calcul ate
the current pf:&h(eoﬁ&a&ieanam&aacm BithOfato FlpTE A %Eaaﬁagwmrymmans
having stored therein a sinple_ 20 navigation_ information which conprising
at | dast saidorgssangilen panamsosdinates sysiem ds thedongitudedatitade plane

(two-di nensional) grid nunber, and nultiple pairs of 2D (two-dinensional)

I ndexes; cportinsteasysteanofatiamaeth.t o read said at | east two position
paranmeters fromsaid nmenory nmeans and to define a 2D (two-di nensional) 19

g;: lrl work by mgamhe Qlehtde hadigtfGt indthed BOTIAinRH RAERIRL EWhetedn figad said
pairs of 2D indexes of said geo zones in Step (C) are defined subject to a 2D
(two-dimensional) matrix array rule.

10 9. The vehicle navigation method as claimed in claim 1, wherein
said consumer service center has installed therein a server and an electronic
map database linked to said server.

10. The vehicle navigation method as claimed in claim 1, wherein
said consumer service center has installed therein a memory, and said

15 simple navigation information in Step (E) is stored in said memory.

11. A vehicle navigation system installed in a car, comprising:

a GPS (global positioning system) module adapted to calculate the
current position data of said car;

memory means, said memory means having stored therein a simple

20  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;

processor means adapted to read said at least two position

parameters from said memory means and to define a 2D (two-dimensional)
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of predeterm ned 2D grid nunber fromsaid nmenory neans and to divide said
2D grillwork into a plurality - of '2D (two-di nensional) grids each having
a respective reference point position and a respective pair of 2D 5 i ndex
defined subject to a 2D (two-dinmensional) array rule, to fetch the current
position data of said car fromsaid GPS nodule and to conpare the current
position data of said car to the reference point positions of said 2D

grids sogalwerkdsy awanisefisaéd pricaspfw@ Bositdexpafansetety, te dadisdid pair
corresponding to the current position of said car; and 10 output neans

adapt ed Plpg%éé%kzgisﬁirﬁegiv OTP Prigl hhirbRE Kromiadaid GHER R 1EASs andtd dvileral ity

of trave g gri Ing“therr pairs of 2D indexes sane wth the pairs of

2D i ndex S 1 i - NS¢ ~kR. e el ayvi.gat | system
installe fin&gj g}ﬂ‘ggﬁgllgfmlﬁrﬂg?aﬁ%ﬁ,(%r_gﬁggh‘%lgg%pi élﬁg %é)évi\} r gl ess
comuni cation device adapt{ed to 15 comn{ni cate with a rennte c unmer
Servi ce BEKIS: A feSRPRYS Yo oTanca ROTHERPEIE T A0 dhe PERFCLS: BAFI 06 eD | ed in a
car as clainmed in _claim 12, wherein said car is wirelessly connected to
sai d ¥ entndexcdafinedrsubjeet/ fea 2bh{yodimsongionad) arspyr Biles §0 deteutheat i on

device to receive said sinple navigation information fromsaid renote
consuner cereitt positim éata Psdid .caf fromesaid IGP D ano @alici ond &y sompareghieal | ed in
a car as clainmed in claim12, wherein said wireless comunication device

s a GDR&Jﬁ@ﬁf‘Pb@iti_orPéﬁﬂéeéf §adi ir 361tk GelerBREY point!Posifibas WE¥aid €D

navi gation systeminstalled in a car as claimed in " claim1l, wherein the
E)?:Mr)s d?‘;Tgﬁisals @ﬁgﬁ‘ﬁ%@%gﬁ% ?k}%?aﬂLc}fng%ﬁeg rGitrélt g8 R tespBndirg
to the current position of said car; and
10 output means adapted to display said 2D grillwork, said current grid,
and a plurality of traveling grids having their pairs of 2D indexes same with
the pairs of 2D indexes stored in said memory means.

12. The vehicle navigation system installed in a car as claimed in

claim 11, further comprising a wireless communication device adapted to
15 communicate with a remote consumer service center wirelessly.

13. The vehicle navigation system installed in a car as claimed in
claim 12, wherein said car is wirelessly connected to said remote consumer
service center through said wireless communication device to receive said
simple navigation information from said remote consumer service center.

20 14, The vehic-le'navigation system installed in a car as claimed in
claim 12, wherein said wireless communication device is a GPRS (General
Packet Radio Service) module.

15. The vehicle navigation system installed in a car as claimed in

claim 11, wherein the pairs of 2D indexes of said 2D grids are defined

20



16. The vehicle navigation systeminstalled in a car as clainmed in claim
11, wherein said at |l east two position paraneters are the position

coordi nates of at |east two boundary points in a rectangular plane 5
coordi nates system said processor neans uses the position coordi nates of
said at | east two boundary points to define said 2D grillwork, and divides
said 2D grillwork into said 2D grids by said pair of predetermned 2D grid

hunber ssihject td @ 29 tvo-elinmrgitmal) pans aoay dileat es system 17. The
vehi cl e navigation systeminstalled in a car as clained in 10 claim 16,,

wherein said re6! TRgUyicR! ARRIHRRMISERSIRYAI&RTH & édt€as claimed in

| ongi tude/ |l atitude plane coordinates 'systemof the earth. 18. The vehicle

navi gati Qf): el I ' c el ai ' | Al 6 in the
posi ¢ onCRURY i navhaRif'saf'at Jefbeclo Halidh Hiliahfprers e s pobie
PI(X1,Y, 1).and P, 2(X .2,Y,.2) respectively defined as the, 15 |ower |eft
Comsr anfORBRIES! B¢ Ak east da BRIy POMS: In " SnaoeRBESIES R es of
the reference point positions of said 2D grids Rij (X#,Yy), .i=O... m j=0
P decowma@&wgﬂm; said pronsssor mepas lusepdbe Dpston gopadingtes ohave t he
relationship of Xij= Xel+i (Xe2- X') and Yjj=ye |l + (M- KI) , and M1l
n+l 20 saiddatpleasetsorboeatasy qadintsl it defihe spad 2Dori2lvorkdendodiyidés t he
current grid CMcorresponding to the current position coordinates P, (XY,)

?‘;His?i ?Ygﬂ_ﬁ 2YI§ )l@ﬁiizb(r&(?rzlfd@%%lﬁ?ll?tgzﬁbﬁbﬂs?ﬁﬁéﬁﬁof Predetemingd 2D &t a; - -
number subject to said rectangular plane coordinates system.

17. The vehicle navigation system installed in a car as claimed in

10 claim 16, wherein said réctangular plane coordinates system is the
longitude/latitude plane coordinates system of the earth.

18. The vehicle navigation system installed in a car as claimed in
claim 16, wherein the position coordinates of said at least two boundary
points include Pe(X o, ¥ 1) and Pea(X .5 Y o2) respectively defined as the

15 lower left corner and upper right corner of said 2D grillwork, and .thc
coordinates of the reference point positions of said 2D grids Ry (X;, Yy,

i=0...m, j=0...n define the lower left corner of the respective 2D grids and

have the relationship of:

Xi= Xe,+i___(X“2_)f;") and Y= Ye,+j__,_(yez"n‘), and
m+1 n+l

20  said processor means calculate the pair of 2D index p,q of the current grid

C,, corresponding to the current position coordinates P(X, Y.) of said car

subject to the equations of p= ’_(m + 1)(—)(6—:-)-(51—)——’ , and g= ’V(n +1)

(Ye— 1@)1
(Xez— Xe1) '

(Yer = Yar)
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