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Summary

The path routing algorithm is the most important part in the Car
Navigation System.

But most of the algorithms be designed using static information , so those
algorithms don’t apply the dynamic environment informations which is
changed dynamically in every situation such as the weather , the traffic
accidents.

In this study , we proposed the new method that applies the dynamic
informations which are transmitted via the wireless communication network
so that the CNS can keep the most suitable path in real time.

We simulated the proposed algorithm on the digital map which contains a
two-lane and over in Jeju city.

As the result of the simulation, we got the effective result within

acceptable time.
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Fig. 2 A"'s search space
(S:Starting Point -D:Destination Point

u . current node y : adjacent node of u)
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1. Initialization :
T = {s} sisource vertex, w(ij) = link cost
L(n) = w(i,j) for n#s : vertex s°l| 4]
n7kA &) AH] &

2. Get next vertex
vertex j 9F QA3 vertex & =A Ao H3ky}
2831 H oA
H4m]8Q Toll &Hsh#] &

veretx x= 37}

rr
o
X,

3. Update least-cost paths
A7 AAE TY link v]-go] M2 F714
vertex? link W& F7}
L(n) = min[L(n), L(x)+w(x,n)]

Fig. 4 Proposed Algorithm Procedure

Destination

Fig. 5 Abnormal situation for searching
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procedure Dynamic_Information_Event(Sender: TObject);
C=3, 2, 1;
Weight =%7) %z‘ghﬁ(}‘—ﬂ%@@i*m
Dijkstra(i,j) ;
while (Destination is not found) {
<8 = 28 + 10%
Dijkstra(i,j) ;
}
}
Fig. 7 Change weight with dynamic information
Fig. 82 54 AR7F 2R S 459 43S Yelyagled SAHeA D
A-7A 9] 7] AF gy FoZ F2 HAZE #HS HoE FAHY, dA
2bsFo]l FaFolt), agja zkgFo] 8 Fol EX A Al ALzt #Aske] AlaL
of tigt 74 ARE F4 ¥a aglE Jtokst=rt B AFLAH S 384
7heAE daskA "o ol Alah RS A= HAA v &3o] 3o] X
o] ¢3u &Rt A}, el woF At FEY w = 3 2 A 9
Hl -89 g2 4 28]a g2 7hord A9 x7] v189 2 57F HoA ugt

v ARE AAAM ZheA HA ARV HeR d2s A A4 s "k
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Fig. 8 Adjusting new path when an event happens

4. AA dxdF
D 71 &7

O weight® B4 vertext 2] 2~E, @ =a0]-& 27|35} :
T = {s} s:selected vertex,
w(i,j) = link cost between vertext i and j,
L(n) = 0 ; total cost for searched path

@ s == HAA
vertex j 9F Q1A vertex & HZ A2 Wakyl 02 H 9ol A

22089 Tol %344 o

® Hz wE Az A

AA v]E Lol M2 F7F T vertexsd 4 link v &S 57}
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L(n) = min[L(n), L(x)+w(x,n)]

procedure dijkstra (a, b : integer);
var
distance, parent : array[1..70] of integer;
{parentx= A EA|, distancelil= A ZAANA 74X 9 & 79}
check : array[1..70] of boolean;
1, j, min, p, maxint, ncount : integer;
{a= AFAA(ELAA), b EH(EZHAA), mine AYY Hi3)

OP, JP, O], cosb, radi : double ;

begin
chkk:=1 ;
ncount:=0 ;
for i:=1 to 50 do chkl[i]:=0 ;
for 1 == 1 to 70 do begin

check[i] := false; {(BELH %2713}
distancel[i] := maxint; (A E AR JAdagSs ¥
intplil:=0 ;

end;

parent[b] := 0;
distance[b] = 0; (AR A RAA7R Q] A-E Qo]R&.}

for 1 ;== 1 to 70 do begin
min = maxint;
for j := 1 to 70 do begin
if (min > distancelj]) and (not checklj]) then begin

min = distancelj]; {(¢244d X T gAY XS F5)

_22_




D= {(ddd X F FAdAEY & &4}
end;

end;

if min = maxint then break; {AZ ¥ o] o}d U} }
check[p] := true;

for j ;= 1 to 70 do begin
if (elj,p] <> 0) and (distance[j] > distancelp] + elj,p]) then
begin
JXe=xyt[0,j] ;
JY:i=xytl[1,;] ;
PX:=xyt[0,P] ;
PY:=xyt[1,p] ;
OP:=0 ; JP:=0 ; OJ:=0 ; cosh:=0.0 ; radi:=0.0 ;
OP:=sqrt(((OX-PX)*(OX-PX)+((OY-PY)*(OY-PY))) ;
OJ:=sart(((OX-JX)*(0OX-JX)+((OY-JY)*(OY-]JY))) ;
JP:=sart((JX-PX)*(JX-PX)+((JY-PY)*(JY-PY))) ;
if OP=0 then radi:=0 else begin
cosb:=(((OP=OP)+(JP=]JP)-(0]J*0]J))/((OP*JP)+(OP*]JP))) ;
radi:=arccos(cosb)*180/3.1415926 ;
{COS AolHAE A3t I ==9 23 Z4EE 77}
end ;
if (radi>=0) and (radi<=strtoint(edit4.text)) then
begin
distancelj] := distancelp] + elj,pl;
{20 4= B9 EIdE IH=EE 5}
parentlj] = p;
intplncountl:= p ;
edit3.text:=edit3.text+inttostr(p)+' ’;

ncount:=ncount+1 ;
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cx:=ncount ;
end ;
end;
end;
end;
panell2.Caption:="Z& %= : '+inttostr(ncount) ;
if distancela] = maxint then begin
end else begin
1:= a;
while 1 <> 0 do begin
chk[chkk]:=i ;
chkki=chkk+1 ; {d¥d ==25& FZ}
i = parentlil;
end;
end;

end;
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Table. 2 Search results for angle variation

7
10° 20° 30° 40° 50° 60° 70°
EAAE 24
L 373 352 296 231 96 49 21
29 35
A SA==4 45690 | 45921 | 6.2714 | 8.2886 |10.4745 | 12.9369 | 16.1995
H A W8 | 1.9934 | 2.1881 | 3.4376 | 4.4097 | 5.2362 | 5.4968 | 5.6663
7tE .
80° 90° 100° 110° 120° A" |Dijkstra
EAAE 24
va g 12 6 5 0 0
H A== 18.8107 [21.4483] 26.2588 | 28.0548 0 23.1976 | 73.4478
Ha B4 418 | 54155 | 5.3780 | 54801 | 5.2833 0 6.0622 | 5.3917
St HHBHO 2 A 2 D)
400
m 200
OTg Tal Tal o o o =
(9]
=4
=
2FCC
-/ 4
Bl ==xs X =& =
R S E
W == = y=

Fig. 11 Chart about search ressult for angle variation
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Nodes Total nodes .
. . . Total node’s Weight
Alg. count(including duplicates)
Dijkstra 73.2442 5.3917
A 23.1976 6.0622
Proposed 21.7662 54113

Table. 4 The visited node order and count, weight

A2 p
T -
= D D¥iikshra Mlgosithmsm
< 58
- B A= Mygadithm
B
& 5.5
e T Ed113 O Prapased Algarithm
=
E

Fig. 13 Sum of searched nodes

Fig. 14t 2 9ueFEel A4 482 B9 PR == 59 F §e =
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Fig. 16 first event after Update Path

Fig. 15 first search path

Fig. 17 second event after Update Path

Fig. 19 first event after Update Path

Fig. 18 first search path

_33_



Fig. 20 second event after Update Path
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