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BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to automobile navigation technology 5 and, more particularly, to a
simple navigation system and method that guides the traveling direction of
an automobile to the destination. 2. Description of Related Art
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 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 i   route, the motor vehicle's On-Board Unit must convert its
current GP S data. into degree, minute, and second data so as to compare
with the above converted data of the optimal route. The converting
procedure in the On-Board Unit is complicated and time-consuming. Further,
in order to 5 achieve the aforesaid complicated converting procedure, the
On-Board Unit must is sophisticated and expensive. Therefore, it is
desirable to provide an automobile navigation system that eliminates the
aforesaid drawbacks. SUMMARY OF THE INVENTION 10 It is the main object 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 the present
invention to provide a simple navigation system and method, which minimizes
wireless data transmitting amount and improves 15 wireless data
transmitting accuracy 



According to one aspect of the present invention, the simple navigation
method is used in a customer service center, comprising the steps in series
of (A) receiving the position information of a starting point and the 20
position information of a destination point; (B) searching at least one
traveling route proceeding from the starting point to the destination
point; (C) selecting a geo area covering the at least one traveling route,
in which the geo area is defined by at least two position parameters and 2
equally divided into a plurality of geo zones subject to a pair of
predetermined 2D (two-dimensional) grid number, the geo zones being
respectively defined with a respective pair of 2D (two-dimensional) index
subject to a 2D (two-dimensional) array rule; 5 (D) searching multiple
traveling zones corresponding to the geo zones including the at least one
traveling route therein; and (E) establishing a simple navigation
information, the simple navigation information comprising the at least two
position parameters, the pair of 2D grid number, and the pairs of 2D
indexes of the traveling zones 10 being arranged in order. According to
another aspect of the present invention, the simple navigation system is
installed in a motor vehicle, comprising a GPS (global positioning system)
module, memory means, processor means, and output means. The aforesaid
simple navigation information is 'pre-stored in the 15 memory means. The
processor means read at least two position parameters from the memory
means, defines a virtual 2D (two-dimensional) grillwork by means of the at
least two position parameters, reads the pair of 2D grid number from the
memory means and equally divides the 2D grillwork into a plurality of 2D
(two-dimensional) grids each having a respective reference 20 point
position and a respective pair of 2D index defined subject to a 2D array
rule, fetches the information of the current position of the motor vehicle
from the GPS module, compares the information of the current position of
the motor vehicle to the reference point positions of the 2D grids so as to
calculate the pair of 2D index of a current grid corresponding to the 3 



current position of the motor vehicle, and produces a guidance information
by comparing the pair of 2D index of the current grid of the current
position of the motor vehicle to the pairs of 2D indexes of the traveling
grids stored in the memory means arranged in order from a starting point to
a destination 5 point . The guidance information is then outputted through
the output means for guiding the motor vehicle to the destination. The
processor means of the On-Board Unit of the motor vehicle simply compares
the pair of 2D index of the current grid and the pairs of 2D indexes of the
orderly arranged traveling grids. Due to simple comparative 10 data form
and easy calculating procedure, the navigation operation efficiency in the
On-Board Unit is greatly improved. Further, because 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 15 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 20 become more apparent from the following detailed
description when taken in conjunction with the accompanying drawings. BRIEF
DESCRIPTION OF THE DRAWINGS FIG 1 is a system block diagram of the
preferred embodiment of the present invention. 4   FIG 2 is a flow chart
explaining the operation of the remote customer service center according to
the present invention.' FIG 3 is a schematic drawing showing an optimal
traveling route according to the present invention. 5 FIG 4 is a 2D matrix
array rule of multiple pairs of 2D indexes of 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. 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 relationship 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 apparatus 32 are linked to the
server 3. Referring to FIG 2 and FIG 1 again, the customer service center S
s   wirelessly receives a navigation request from a remote car M through
the. wireless communication apparatus 32. The navigation request includes
starting point data Ps and destination point data Pd (Step S 11 ),
Normally, the starting point data Ps is the current GPS coordinates Ps (X~
YS) the car M 5 directly retrieved from the GPS module 11 of the car M.
Alternatively, the car owner can use an input device 16 (keyboard, touch
screen, voice recognizer, ... etc.) to input the name of the street or the
intersection manually. Normally, the destination point data Pd is a speech
sounds 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 Pd(X~ Yd) for the car. Alternatively, the car owner can input
the destination point coordinates Pd (X,~ Yd) 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 R1,RZ,R3...,R~ and the related turning points
Pti,P~,P~,Pts from the electronic map 31 based on the data of the starting
point coordinates Ps(~'s~ Ys) ~d the destination point coordinates Pd(X,~
Y~) (Step S 12). The server 3 selects from the electronic map 31 a geo area
A 20 covering the searched traveling routes R1,R2,R3...,R~ (Step S 13). As
shown in FIB 3, in this embodiment, the geo area A is a rectangular area
defined by the boundary points coordinates Pel(X er, Y ~l) and Pe2(X e2~ Y
eat 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  6   R1,R~,R3...,R~ are between X gland X
~i ; Y coordinate of traveling routes R1,RZ,R3...,R~ are between Yet and
Yei . Preferably, the geo area A covers the starting point coordinates
Pe(X~YS). Referring to FIG 4 and FIG 3 again, the server 3 equally divides
the 5 aforesaid geo area A into multiple geo zones A~ of m+1 columns and
n+1 



rows by a pair of predetermined 2D grid number (m,n); and defines a
respective pair of 2D index ij for every geo zone A~j subject to a 2D
matrix array rule, in which i=O...m, j=O...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
16x 16 (i.e., (FF)H in hexadecimal). 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). FIG 5 shows the server 3 compared the aforesaid
traveling routes R1,RZ,R3...,R~ to the geo zones Au to find multiple
traveling zones Z,j corresponding to the geo zones A,j which include the
traveling routes 20 R1,R2,R3...,R? therein (Step S 14). Thereafter, the
server 3 assembles the two boundary points coordinates P~1 (X el, Yer) and
Pe2(Xe2~ Yep, the pair of 2D grid number (m,n), and the orderly arranged
pairs of 2D indexes ij of the traveling zones Z, j into a simple navigation
information N (Step S 15). As illustrated in FIGS.    3N5, the simple
navigation information N can be expressed by: N=$$~eh 1'el)~(~'e2~
1'e~~(min)30,31,32,22,23,13,14,15,16,26, 36,46,56,66,76,86,87,88,
98,A8,B8,C9$$ in which, the pairs of 2D indexes i,j of the traveling zones
Z~j are 5 arranged in proper order proceeding from the starting point Ps to
the destination point Pa. Alternatively, they can be arranged reversely The
customer service center S immediately sends the aforesaid 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
S 16). According 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 (troupe 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 Pel (X eh Y er) ~d Pe2(X e2r Y e?~ of the simple navigation
information N from the memory 12, and then uses the two boundary points
coordinates Pel (X eh Yel) and 1'ez(Xe2~ 1'ea~ as the lower left corner and
upper right corner boundaries to make out and define a virtual 2D grillwork
G as s   shown in FICA 7 (Step S22). Physically, the 2D grillwork G is
simulated and is corresponding to the actual geo district of the aforesaid
geo area A. FIG 7 shows the processor 13 further fetched the pair of 2D
grid 



number (m,n) of the aforesaid simple navigation information N from the 5
memory 12, and equally divided the 2D grillwork G into multiple 2D grids G~
(Step S23) into m+1 columns and n+1 rows. The 2D grids G,~ are respectively
defined by a respective pair of 2D index i,j subject to the same 2D matrix
array rule. The lower left corner of every 2D grid G,~ is designated as the
reference position Ru (X~ Y~~), i=0... m, j=0... n, in which: 10 xr = xa I
+ i (XeZ - X`') a n d Y, = Y a I + j (Ye2 - Yel) o m+1 '~ n+1 Physically,
every 2D grid Gu is simulated and is corresponding to the actual geo
district of one of the aforesaid geo zones A,j . When traveling, the
processor 13 fetches the' current position coordinates P~(XpY~) of the car
M from the GPS module 11 anytime, and 15 compares fetched data to the
reference point positions Ru(X~,Y,j), so as to calculate the pair of 2D
index p,q of a current grid CPg corresponding to the current position P~(Xp
Y~) of the car M. According to this example, presume X~ is between X~ and
X~+l~~ , i.e., X,~ <_ X~ < X~t+~~~ ~ therefore when replacing Xt~ with X;~=
20 Xel+1 (Xm+Xe') lnt~o the equation, then xe~+i (Xez-Xe~) ~ X~ ~ xel+(i+1)
(Xe2^Xel) , when adjusted, m+1 m+1 i c (m+1)(xc-X`') < (i+1) ~ therefore
(Xe2 - Xe1) 9   p= (m+1) (X~-X`') , which means taking the integral (Xez -
X~~ number part as to the 2D index P. In the same manner, the other 2D
index q is obtained from the integral number part of q= (n+i) (Y~"Yet) ~Yez
- Yei) 5 Based on the example shown in FICz 8, presume the car M is
departing from the starting point PS=P~(XpY~). Therefore, the corresponding
current grid is Caa, 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~ proceeding from the starting
10 , point Ps to the destination Pd 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 C3o to the pairs of 2D indexes ij of the
traveling grids T~, so as to produce a guidance information D (Step S25),
and then uses an output 



15 device (for example, a display 15) to show the guidance information D
(Step S26) for guiding the car owner to approach the destination Pd. When
the processor 13 compared the pair of 2D index (3,0) of the current grid
C3o to be matched with the pair of 2D index (3,0) of one traveling grid T3o
in the memory 1Z, the processor 13 then reads in the next 20 pair of 2D
index (3,1 ) of the next traveling grid T31, and then calculates the r
elationship of the next travel grid T31 relative to the current grid C3o to
be in the direction of j=+ 1 (one grid plus in longitude direction).
Therefore, an arrowhead sign (T) aiming at the next traveling grid T31 is
generated as the io   guidance information D (see FICA 9) and shown on the
display screen 15.. FIG 9 also shows different eight-direction arrowhead
signs to be seen when in each traveling grid T~~ for guiding the car M in
proper order to approach the last traveling grid T~9 at the destination Pa.
Alternatively, the aforesaid 5 guidance information D can be provided in a
voice response to ensure a safety driving. Refernng to FICA 10, when the
car M lost his way from T32 to the 2D grid G34, the processor 13 compares
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 T,~ in the
memory 12. Immediately thereafter, the processor 13 calculates the
difference value 0 ;~ _ ~i - p~ + ~ j - q~ between the current grid Cpa
(i.e., C34) and the rest traveling grids T,~, in which~i - p~ and ~,j -qI
are the respective absolute values. The processor 13 selects and assigns
the traveling grid T36, which has the smallest D;~ and is closest to the
traveling 15 grid T~9 of the destination Pd, to be the next target grid.
For example, FIG 10 shows the rest traveling grids TZ2, T23, T~3, T14, Tls,
T16, Tz6, T36 T46left behind T32 to be traveled, in which, ( 1 ) the
difference value between the traveling grid T Z 3 and the current grid 20
C34 is: L123=I2-3+~3-4~=1+1=2, ( 2 ) the difference value between the
traveling grid T 14 and the current grid C34 1S: D ~4=~ 1-3 ~+~4-4~=2+0=2,
and ( 3 ) the difference value between the traveling grid T 3 6 and the
current grid C34 1S: 0 36=) 3 -3 ~+) 6-4 ~=0+2=2 a   show the smallest D ;~
, and the order of the traveling grid T36 is the one. closest to T~9.
Therefore, the processor 13 selects and assigns the traveling grid T36 to
be the next target grid in priority, and then compares it to the current
grid C 3 ~, so as to obtain the relationship of the next target grid T36 5
relative to the current gnd C34 m the direction of j~+-2 (longitude plus 2
grids). Therefore, an arrowhead sign (T) aiming at the next traveling grid
T36 is generated as the guidance information D (see FIG 10) and shovcm on
the display screen I5. According to the present preferred embodiment, the
comparison 10 between the pair of 2D index i,j of every traveling grid Tp
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 Sob.
Further, the customer service center S needs only to transmit the simple
2-digit hexadecimal 2D index i,j of every traveling zone Zq to the car M
wirelessly. Because the invention needs not to convert and transmit huge
~ongitude/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
coordinates system of the earth. Alternatively, other rectangular plane
coordinate system, mitered plane coordinate system, or radius-angle (R9)
coordinate system may be used as a substitute under the condition that the
remote customer service center S and the car M use the same coordinate 5
system. The boundary points of the simple navigation information N are not
limited to the aforesaid example. For example, it is workable to select 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 ij of every 2D grid G~~ and every geo
zone Alj 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 FICA 4, any other grid can be designated as
the first grid 15 and then the pair of 2D index each is increased
progressively (or reduced progressively). The progressively increased
amount (or progressively reduced amount) can be 2,3,4...etc. Further, any
other initial value can be used for the first pair of 2D index instead of
(0,0). The remote server 3 may preferably search from the electronic map 



20 31 rivers, lakes (for example, the lake area shown in FIG 3 and the
corresponding slash barrier area shown in FIG 10), mountains, crags, and
other natural barrier areas or dangerous areas, or traffic jam segments,
and then transmits the related 2D index (i,j) of the barrier area with the
simple navigation information N to the car M wirelessly, informing the
driver of 13   the car M to move away from these barrier areas. This
measure is veryr. practical for the car M that does not have a precision
navigation apparatus on board and relies upon the navigation guidance
provided by the remote serer. it prevents the car M from entering a
dangerous way, and dispels 5 _ driving scotoma. Actually, every operation
step of the customer service center S can be achieved manually by a
serviceman without through the automatic serer. 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   WHAT IS CLAI1VILD IS: 1. 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 5 position.information of a destination point; (B) searching at least
one traveling route proceeding from said starting point to said destination
point; (C) selecting a geo area covering said at least one traveling route,
in which said geo area is defined by at least two position parameters and
i0 equally divided into a plurality of geo zones subject to a pair of
predetermined 2D (two-dimensional) grid number, said geo zones being
respectively defined with a respective pair of 2D (two-dimensional) index
subject to a 2D (two-dimensional) array rule; 



(D) searching multiple traveling zones corresponding to the geo 15 zones
including said at least one traveling route therein; and (E) establishing a
simple navigation information, said simple navigation information
comprising said at least two position parameters, said pair of 2D grid
number, and the pairs of 2D indexes of said traveling zones being arranged
in order. 20 2. The simple navigation method as claimed in claim 1, wherein
said at least two position parameters are the position coordinates of at
least two boundary points in a rectangular plane coordinate system; said
geo area is defined by the position coordinates of said at least
two'boundary points and equally divided into said geo zones by said pair of
ZD grid number is   subject to said rectangular plane coordinate system. 3.
The simple navigation method as claimed in claim 2, wherein said
rectangular plane coordinate system is the longitude/latitude plane
coordinate system of the earth. 4. The simple navigation method as claimed
in any one of the preceding claims, wherein the pairs of 2D indexes of said
geo zones during step (C) are defined subject to a 2D matrix array rule. 5.
The simple navigation method as claimed in any one of the preceding claims,
wherein the pairs of 2D indexes of said traveling zones of 10 said simple
navigation information during the step (E) are arranged in order from said
starting point to said destination point. 6. The simple navigation method
as claimed in any one of the preceding claims further comprising the step
(F): transmitting said simple navigation information to a motor vehicle. 15
7. The simple navigation method as claimed in any one of the preceding
claims, wherein said customer service center comprises a server linked to
an electronic map database. 8. The simple navigation method as claimed in
any one of the preceding claims, wherein said customer service center
further comprises a 20 wireless communication apparatus adapted to send
information to and receive information from a motor vehicle wirelessly. 9.
The simple navigation method as claimed in claim 8, wherein 



said wireless communication apparatus is a GPRS (General Packet Radio
Service) module. 16   10. 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; 5
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 10 parameters from said memory means and to
define a virtual 2D (two-dimensional) grillwork by means of said at least
two position parameters, to read said pair of 2D grid number from said
memory means and to equally divide said 2D grillwork into a plurality of 2D
(two-dimensional) grids each having a respective reference point position
15 and a respective pair of 2D index defined subj ect 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 m   destination point; and output
means adapted to output said guidance information. 11. The simple
navigation system as claimed in claim 10, wherein said pairs of 2D indexes
of said simple navigation information are arranged 5 subject to the order
of said traveling grids from said starting point to said destination point.
12. The simple navigation system as claimed in claims 10 or 11, wherein
said pairs of 2D indexes of said 2D grids are defined subject to a 2D
matrix array rule. 10 13. The simple navigation system as claimed in claims
10, 11 or 12, wherein said at least two position parameters are the
position coordinates of at least two boundary points in a rectangular plane
coordinate system; said processor means uses the position coordinates of
said at least two boundary points to define said 2D grillwork, and equally
divide said 2D grillwork into 15 said 2D grids by said pair of 2D grid
number subject to said rectangular plane coordinate system. 



14. The simple navigation system as claimed in claim 13, wherein said
rectangular plane coordinate system is the longitude/latitude plane
coordinate system of the earth. 20 15. The simple navigation system as
claimed in claims 13 or 14, wherein the position coordinates of said at
least two boundary points include Pe~(Xer, Yel) arid Pez(X ez,Yea~
respectively defined as the lower left corner and upper right corner of
said 2D grillwork, and the coordinates Rid (X~~, Y~~), i=0. . . m, j=0... n
of the reference point positions of said 2D grids defining is   the lower
left corner of the respective 2D grids and having the relationship. of X~~-
Xel+i (Xe2-Xel) and Y;~= Yep+j (Ye2-Yel)' and m+1 n+1 said processor means
calculate the pair of 2D index p,q of the current grid S Cpq corresponding
to the current position coordinates P~(Xa Y~) of said motor vehicle subject
to the equations of p= (m+1) (Xc-X`.) , and (Xe2 - Xel) q= (n+1) (Yc-Yep)
(Ye2 - Yep) 16. The simple navigation system as claimed in claims 13, 14 or
15, wherein when the pair of 2D index of the current grid compared to be in
10 match with one pair of 2D index stored in said memory means, said
processor means reads in next pair of 2D index from said memory means and
compares the next pair of 2D index with the pair of 2D index of the current
grid, so as to produce an arrowhead sign aiming from the current grid at a
next traveling grid corresponding to the next pair of 2D index as the 1 S
guidance information. 17. The simple navigation system as claimed in any
one of claims 13 to 16, wherein when the pair of 2D index p,q of the
current grid Cpq compared not to be in match with any pair of 2D index
stored in said processor means selects one pair of 2D index i,j of the rest
traveling grids 20 Tip having the minimum difference value 0;~, in which D
;~ _ ~i - p~ + ~ j - q~ , and then assigns the corresponding grid to be a
next target grid, and then 19   compares the pair of 2D index of the next
target grid with the pair of 2I~ index p,q of the current grid Cpq, so as
to produce an arrowhead sign aiming from the current grid Cpq at the next
target grid as the guidance information. 



18. The simple navigation system as claimed in claim 17, wherein 5 said
processor means selects the rest 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 in any one of claims 10 to 18, further
comprising a wireless communication apparatus adapted to 10 transmit
information to and receive information from a remote customer service
center wirelessly. 20. The simple navigation system as claimed in claim 19,
wherein said wireless communication apparatus is a GPRS (General Packet
Radio Service) module. 15 20 20 .A.A3Y.A.As.AF.Aa .A3.A.A33.A.AFF2.A l.A
3E.A Y.A 3E.AlF.A 32.AFY.A33.A Y-/Ke3Q$q6#(uE
%>{vqlfa\W]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]c:a]caU]caU]ca!  T g
B[S'C>JO}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Ak=Q1tFjXS|wrmhc^Y]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!CV T
(!-!"Y$c$$$C&N&[&&['e's'y'(((5(7(=(B((}xsnhc]Xmhc^Y]]caV]ca]caV]ca]ca]ca]ca
]caV]ca]caV]ca]ca]ca]caV]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca
((((((g)*,----...//>/e///60t000F111X2223|wrlgb]Xmhc^Y]]ca]ca]ca]caU]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]caV]ca]caV]ca
]caV]ca 3R33333444444 55^555/6z66
7N7v7777777777+8|upjd_ZUmhc^Y]ca]ca]ca]c^aV]ca]ca
V]c^aV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]caV]ca]
ca]ca]ca]ca
+8k88888*969?9999999999:,:0:5:::L:e:k:u::::::~xqkc^YSjd_ZUmhV]ca]ca]caUV]c^
aV]ca
V]c^aV]ca]caV]caV]ca]caV]ca]caV]ca]caV]ca]caV]ca]ca]caV]ca]ca]ca]caV]ca]ca]
caV]ca]ca]ca]ca:::::::::;
;A;v;;;;;;;;<!<=d=z==>(>*>N>>}xsnid^YTkc^YSjd_ZUmhV]ca]caU]ca]ca]ca]ca]ca]c
a]caV]ca]ca]ca UV]caV]ca UV]ca V]c^aV]ca]ca]ca]caV]ca]ca V]c^aV]ca]ca 



UV]caV]ca UV]ca]ca V]c^a>>?c??@@@AA;
A@AAABB?BABBBBBBBCC#C(CVCZCCCCytnic^XSmh]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
CDDEEEE.F~FFFFFGGkGGGHSHWHuHyHHH9IPIIIKPKKKzupkfa\Wmh]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca
]caU]ca]ca K2LvLLL,MxMMMNWNNNN2O~OOP)PmPPQUQQQ3RiRRR
T&TnTTU}xsnid_Zca]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!UJU_UUUU2V|VVVWWWWyWWW+XUXXX*Yo
YYY'ZiZZZ;
[Z[[\\]}xsnid_Zca]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!]D]]]]5^^^G__`n``afaa!bgbxb~bd/
fghhh/ipiijj_jjk}xsnid_Zca]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!kUkkk;
llll*mJmmmmmmon{nnno"o-o.o/o7o;oFoHoQo]ooo{vpha\WR}xs]ca]ca]ca
UV]caUV]c^aV]ca]ca
UV]caUV]c^aUV]c^aV]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]caooo
p&p/p5p:p<pApJpSpZp_ppp0qWrqrrr?ssss,t2t}tuZuuu~xsnid_ZU}xs]c]ca]ca]ca]ca]c
a]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca UV]caV]ca V]c^a]ca UV]caV]ca
UV]ca]ca
V]c^aV]ca]ca]caV]cau5vyvvw&wgwwwwwwp0qWrqrrr?ssss,t2t}tuZuuu~xsnid_ZU}xs]c]
ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca UV]caV]ca
V]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca/e3`A&10%<&'()- #10%<&'()-3
10%<&'()-33!10%T&'()- v3!10%j<j<&'()- #10%rr&'()-3Q$qdE &!10%<&'()-
&!10%<&'()-  y#10%<&'()-3!10%<&'()- 10%<&'()- S10%<&'()-
6#dE2&!10%<&'()-s0#10%<&'()-3'&!10%<&'()- %#10%<&'()-y#10%<&'()-
L!z10%<&'()- #%&'(uE bC  10%&'()- !10%&'()- 9 10%&'()-mY!10%&'()-3 10< 10<
10<@ =L10%<&'()-E    %>dEbCFf#10%&'()-4 10%&'()- 10%&'()- y10%&'()-
L10%&'()- "10%&'()-4  T g  dEbC-10%&'()-@@,10%&'()- *!10%&'()- '10%&'()-
F%10%&'()- !10%&'()-  BdE:/ 10 



10SF=`10%&'()-s9'!10%&'()-3 3710%&'()-3510%&'()-  210%&'()-30s10%&'()-
[SxY:/ 1010%<&'()-4L"10%<&'()- 10%<&'()- f!10%<&'()-&!10%<&'()-F'!10%<&'()-
10S'CdE:/ 10!10%<&'()- 10%<&'()-  10%<&'()-3!10%<&'()- Y!10%<&'()-
,10%<&'()- _>aB:/ 10 .&!10%<&'()-3+!10%<&'()-)&!10%<&'()- '!10%<&'()-
3&!y#10%<&'()-z!f3&!y#10%Z<Z<&'()-zJLMNObC 10"10%&'()-F!10%&'()- 10< 10<
10<,<`10%<&'()-2:!10%<&'()-L0#10%<&'()-4AkdEbC 10 10%&'()-  f#10%&'()-3s
10%&'()-3Y 10%&'()- 10%&'()-10%&'()- k=aBbC 10)!10%&'()- '!10%&'()-
%f#10%&'()- sS#!10%&'()- &!!10%&'()- !s$10%&'()-3Q1tdEbC
10610%&'()-3410%&'()- 210%&'()-4L0#10%&'()-4 .10%&'()-3s+-10%&'()- tFbC
1010%<&'()- 10%<&'()-3F10%<&'()-3 10 10 10<10%&'()- s9910%&'()-3FjXdEbC
1010%<&'()- 10%<&'()-310%<&'()- L10%<&'()- #10%<&'()-4 :10%<&'()- SdEbC
103%y#10%<&'()- #10%<&'()- !10%<&'()- Fz 10%<&'()-310%<&'()-3310%<&'()- CV
T dEbC 10210%<&'()- 0!10%<&'()- l.10%<&'()-4+10%<&'()-&*10%<&'()-
'!10%<&'()- T   (!*!+!,!-!X"xmb@ 10! #10%<<&'()- 10< 10<
10<,Y=`10%<&'()-910%<&'()-3Y710%<&'()- 5!10%<&'()-3X""#$[&&(z[9mb@
10!ys0#10%m<m<&'()- F.10%<&'()- ! y#10%<<&'()-&!\ y#10%P<P<&'()-&!\
y#10%P<P<&'()-& #10%<&'()-(((((((g)*~\: 10!!p &f#10%d<d<&'()-!;
3#10%<<&'()-!3#10%<<&'()- 



10< 10< 10<@ =`10%<&'()-*@10%<&'()-`**,,-...zX9.:
10<3=s10%<&'()-!V2M!10%<<&'()-!*z#10%<<&'()-!t f#10%h<h<&'()-!p
f#10%d<d<&'()- &f#10%<&'()-.../>/e///jK: 10<3=s10%"10% U&'()-3 10%
U&'()-FS10% U&'()-3&10% U&'()-3!%10%&'()-F 10< 10</60t000F1X2dEK: 10<3!10%
U&'()- S#10% U&'()-4s 10% U&'()- F 10% U&'()-310% U&'()- 10%
U&'()-3X2223R333dEK: 10<3L0#10% U&'()-  .10% U&'()- s+!10% U&'()- )!10%
U&'()-3'10% U&'()- l% 10% U&'()- 3 55555^555bC 10<10%&'()-4`10%&'()-
3!10%&'()-Y 10 U 10 



U 10 U<`10% U&'()-sy2!10% U&'()-5/6z66 7N77a?bC 10<!y S#10%&'()-
10%&'()-3S!10%&'()- & 10%&'()-3!|03`S&10%II&'()- !10%&'()- 77+8k888?9aBbC
10<! &f#10%&'()- s$!10%&'()- F"10%&'()-  S10%&'()-310%&'()-4!`
S#10%-V-V&'()-?9999::e::dBbC 10<!!)
4M10%&'()-,0110%&'()-.10%&'()-Fs&-10%&'()-3*!10%&'()- (!10%&'()-4::::::;A;
v;{\= 10<f10%<&'()-3  3 10%<&'()- !<0 10%dd&'()- 10 10 10,3=`10%&'()-!)
Y7l10%&'()-@v;;;=d=z==aB{\= 10<!10%<&'()-3 10%<&'()-
y#10%<&'()-3!10%<&'()-"10%<&'()-4!B0 '10%??&'()-=>N>>>?c?dE{\= 10<
.&!10%<&'()- +10%<&'()- )10%<&'()-  'y#10%<&'()-3l%&!10%<&'()-
@#!10%<&'()-3c??@@@@@@(Bxmb@ 10<!XYFg#10%&'()- 10 10
10<10%&'()-44&!10%<&'()-y2#10%<&'()-3L0&!10%<&'()-4(BBdCCD1EEz[9mb@
10<!~>F#10%88&'()-F#10%&'()-!yF#10%33&'()-YFg#10%&'()-!f:YFg#10%
&'()-!fYFg#10%  &'()-E.FFGGGGGkGzodY: 10<!!10%(&'()- 10 10
10@<10%&'()-!.^F#10%&'()-!.^F#10%&'()-!F#10%&'()-kGGHWHHH9IdEdY:
10<!!10%(&'()- !10%(&'()-Z`"10%(&'()-  10%(&'()-3f 10%(&'()-39
10%(&'()-39IPIIIKPKKdEdY: 



10<!s'!10%(&'()-m3F%y#10%(&'()- !10%(&'()-Fz#10%(&'()-Gl
`@10%(&'()-3310%(&'()- KK2LvLLL,MdEdY: 10<!l 4@10%(&'()- S210%(&'()-
&0#10%(&'()- -!10%(&'()-F+!10%(&'()-4)!10%(&'()- ,MxMMMMMMNWNbC 10<!s
10%(&'()- 3 10%(&'()- 10( 10(
10(<10%(&'()-8!10%(&'()-46!10%(&'()-4WNNNN2O~OOdEbC 10<!l 10%(&'()- S
10%(&'()- Y &10%(&'()- -10%(&'()-   10%(&'()- 10%(&'()- OP)PmPPQUQdEbC
10<!S# 10%(&'()- 9! 10%(&'()-  10%(&'()- Y 10%(&'()-3310%(&'()- 10%(&'()-
UQQQ3RiRRRdEbC 10<! L0f#10%(&'()-4Y  .-10%(&'()-3+10%(&'()- ) 10%(&'()- '
10%(&'()- 3%S#10%(&'()-YR T#T$T%T&TnTTUbC 10<!f!10%(&'()- 9!10%(&'()-
:!10%(&'()- 10( 10( 10(<10%(&'()-y2&!10%(&'()-UJU_UUUU2VdEbC
10<!`10%(&'()-310%(&'()-&!10%(&'()- Y S10%(&'()- M10%(&'()-
!10%(&'()-2V|VVVVVWWWxmbC 10<!3f10% &'()- 10( 10( 10(<10%(&'()-10%(&'()-
!10%(&'()-  #10%(&'()- WWWyWWW+XUXdEmbC 10<!@10%(&'()- 10%(&'()- 10%(&'()-
10%(&'()- z10%(&'()- `10%(&'()- UXXX*YoYYYaBmbC 



10<!&!10%(&'()- !10%(&'()- !10%(&'()- 3#10%(&'()- !10%(&'()- !
Yy&10%((&'()- Y'ZiZZZ;[Z[dEmbC 10<!.m 10%(&'()- +!10%(&'()-3)!10%(&'()-
'10%(&'()- 3l%10%(&'()- @#10%(&'()- Z[[\\\\\]D]bC 10<!Y 10%&'()- F10%&'()-
10( 10( 10(,<10%(&'()-f2!10%(&'()- 90#10%(&'()-3D]]]]5^m^^a?bC
10<!!0!10%PP&'()-!10%&'()-&!10%&'()- !#10%RR&'()-G  10%&'()- !10%&'()-
^^G_{__`.`a@bC 10<!! X$&$10%(&'()-ys!!10%&'()-
!0!10%rr&'()-y!10%u&'()-y$10%&'()-m!10%&'()-3.`n```afaaaBbC 10<!!
l0M$10%&'()-mY.!10%&'()- !`L*!10%ww&'()-L*!10%| &'()-'!10%&'()-
0$&$10%&'()-yaa!bgbxb{b|b}b~baVK@ 10<!! 10 10 10,=10%&'()-L9m10%&'()- 7
10%&'()- !n``3!10%&'()-`3!10%&'()-~bbCcNdde/fwU6VK@
103y#10%(&'()-!p3y#10%P(P(&'()-!F3f#10%((&'()-!aF3f#10%A(A(&'()-!f[F3f#10%F
(F(&'()-!piF3f#10%P(P(&'()-/fagghhhhhhuj_@ 10Y10%&'()-  10( 10(
10(<10%(&'()-y2!10%(&'()- '#10%(&'()-! '#10%h(h(&'()-h/ipiijj_jdEj_@
1010%&'()- 910%&'()- "10%&'()-  !10%&'()- F 10%&'()- 3 10%&'()-
_jjjkUkkkbCj_@ 10`! 10%&'()- !10%&'()- !10%&'()- 0l '$10%&'()- l
'$10%==&'()-!10%&'()- k;llll*mJmdEj_@ 10l. 



10%&'()- @, 10%&'()- 3 *y10%&'()-3' 10%&'()- l%@#10%&'()- y# 10%&'()-
Jmmnnnnno"obC 10s310%&'()-3!10%&'()-F 10 10 10
=10%&'()-2!10%&'()-FL0$10%&'()-4"o]ooo5pApSp^?bC 10010%&'()-!<03 10%&'()-`3
10%&'()-"10%&'()- !10%&'()- !%,10%&'()-Sp_ppp0qWrqraBbC 10F*10%&'()- 3"
10%&'()-YS#10%&'()-  10%&'()- s10%&'()- !l`10%99&'()-qrrr?sss,tdEbC 107
10%&'()-335@#10%&'()-G3 10%&'()- F1!10%&'()-3,/!10%&'()-4-10%&'()-
,t/t0t1t2t}tuZuubC 10"10%(&'()-   10%(&'()- !10%(&'()-`Y!10%(&'()-  10 10
10=10%&'()-uu5vyvvw&wdEbC 1010%(&'()- YM$10%(&'()-3!10%(&'()-3&10%(&'()-f
10%(&'()- 9 10%(&'()- &wgwwwwwwdEbC 10 =10%(&'()- 0
10%(&'()-F%10%(&'()-#m10%(&'()- `! 10%(&'()- l 3-10%(&'()-  Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font'N,%+27=DJ%QTY}_ek1qtxz|~(3+8:>CKU]kouwPQRSTUVWXYZ[\]^_3#E
SktFT X"(*./X2357?9:v;
=c?(BEkG9IK,MWNOUQRU2VWUXYZ[D]^.`a~b/fh_jkJm"oSpqr,tu&ww`abcdefghijklmnopqr
stuvwxyz{|}~6Times New RomanArialCourier New"h Root EntryWordDocumentTG
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


