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Abstract This paper suggests an algorithm that can shorten the complexity O(n?) of Dijkstra algorithm that is
applied to the shortest path searching in real-time GPS Navigation System into an up-to-date O(n). Dijkstra
algorithm manipulates the distance of the minimum length path by visiting all the nodes from the starting node.
Hence, it has one disadvantage of not being able to provide the information on the shortest path every second,
in a city that consists of sophisticated roads, since it has to execute number of node minus 1. The suggested
algorithm, firstly, runs by means of organizing the set of out-neighbourhood nodes at each level of the tree, and
root node for departure node. It also uses a method of manipulating the distance of the minimum path of all
out-neighborhoods and interior of the out-neighborhoods. On applying the suggested algorithm to two sophisticated
graphs consisted of bi-direction and uni-direction, we have succeeded to obtain the distance of the minimum
length path, just as same as Dijkstra algorithm. In addition, it has an effect of shortening the time taken 4
times from number of node minusl to number of level minus 1. The satisfaction of the drivers can be
increased by providing the information on shortest path of detour, every second, when occurs any rush hour or
any traffic congestion due to car accident, by applying this suggested algorithm to the real-time GPS system.
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L3 Ao 747y 3 33} & A & o] 77114+ minfoo, 600+(11,14)=2401=840 1(14) = 840( (11,14)=240
&gt A2 77t 1 39 3 4ol A|AIE ] Qi) 27 1) . 16 - rin{eo, GR0-R10-120)7D 1 (16) = 780] RI6-12D
= mRAA o whel ARAE FueFE Dikstra & |1 [P oGm0 e -ovl@seeim
9 ¢ min{70, 00+109)=120}=720 - -
Y EH T BE w9 HA HE ZHol9 PSP () L0 00, ZDHO10)=120, TR0+(1610)= | (10) = 810/(9,10)=120
' 180)=840
2 drqg Aesdr 2y dugE 48 Eidrs 16 : rrin{70, 900+(10,16)=180}=780 - -
s R N R 15 1 mmin{oo, 840+(1015)-240, 840+(14 15240} (15) — 10§ (10,15)-240
o)A Oixn) o2 A o A oH, F8% 1080
= N . N 17 mminfoo, 840+(1017)=180, TR0+1617)=120}{1 (17) = 900| (16.17)=120
=% Dijkstra ¢38]5S G 3 GolA 242 “w= F %M
. . ) N v ) (pyq) |18 : mrin{oo, 840+(718)=300, 7R0+(1618)=180}= |1 (18) = 960| (1618)-180
-1 (n—1)3]"Q1 233]¢} 298] & skt whal, gl o |7 W B
~ PL * minfeo, 00+(2421)=180}=1080 I (21) = 108{(24,21)=180)
9 HHHEE dugEse 44 ‘el = -1 (1-1)3]"2 6 D3 ¢ min{oo, B40+(1428)=180, N0+2A23=120) (23) = 102( (1423)-180
100
19} 8312 IEHAZ = AT (r.q) - - -
19 : min{co, 1080+(15,19)=180, 00+(17,19)=180} (19) = 108{ (1719)=180
1080
PO : rrin o0, 980+(1820)=360, 10R0+(21,20=180} (20) = 126{(21,20)=180
(20 et
P2 ¢ minfoo, 1080+(152)=180, 1080+212)=120 (22) = 120{ (21 22)=120
NTs) (N (s) 1000H2R2)=240)=1200

19 min{1080, 1260+(20,19)=240}=1080

(rq) 0 + min{1260, 1080+(19.20)=240, 1200+(22.20)=
! 20}=1260

P2+ min{1200, 1260+(20,22)=240}=1200

SP:1(1,20) = X{(1,3) =120+ (3,12) =300 + (12,13) = 360 +
(13,24) =120 + (24.21) = 180 + (21,20) = 180 } =1260
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Table 4. Level based shortest path algorithm for
G, graph

Out-Neighborhood Candidate Arcs

N%s)={1} 1,25, (13=3

(32)=6

Nt(s)={2,3} 04,

25)=1, (36)=4, (37)=8

(
(56)=2, 65)=2
(

+2 —
N7s) = 14,5,6,7) 484, (592 6107, (71D=4, (7122

/,
98)=7, (910)=7, 109=7, (10,11)=5, (1L10)=5,

{8,9,10,11,12} (81479, 9143, (101576, (11153, (121610

(14157, (1514)7, (1516)=8, (16,15)=8

4y
N7H(s) =1{14,15,16} (14135, (141973, (15194, 16205, (1621)2

(1920)=3, (20,19)=3, (21,20)=3

N™(s)= : = -
(13,18.19,20,21) (131741, (18172, (1821, 18238,

(p;q)
(r,q)
(p,q)
(r,q)
(p;q)
N*¥(s)= (r.9)| (4112 9, 12109
(p,q)
(r,q)
(p,q)
(r,q)
(19| (92393 20 & @155

(
(
(223)=4, (2322)=4, (2324)=1, (4 23)=1,
(
(

NT(s) = (r,q) (24.25)-6, (5246
{17,22,23,24,25} (p.q)| BB (B8 AZD~4, AT,
P4 2529)=4
N (r,q)|@620=4, @126)4, (2128)=2, (2827)=2
+7 — ]
Ns) = 126,27,28) 1 Tos @0, 08
N'(s)=1{29,30} |(r,q@)|@®30=2
P 0 5 Distance and PSP
Calculate of Length Length | PSP
2714 1(1)=0 -
(g | 2 it 01255 1(2)=5 | 125
N(s) V()| P | 3 ¢ minfoo, 0+(1,3)=3)=3 13)=3 | (1,3)=3
rq) [ 2 min{5, 3+ 3261 - -
47 min{oo, 5+2A=41-9 =9 | ¢4
r0) 5 min{co, 5+(25)=7)= 1(5)=12
v syl (s Y | 6 ¢ minfoo, 3136417 16)=7 | (36)4
I 7 : min{eo, 3137)=8)=11 L1 =11| 37=8
(g |2 M2 76529 1(5)=9 | (65=0
) | g Z -
8 1(8)=13 | (484
9: 19)=11 | (59=2
(p.q) 10 1(10) =14 | 61007
11 1(11)=15| (71D)=4
N ()W () 1%5 1(12) =13 (7]12=2
(r.q) 10 : min{14, 11+910)=7, 15+(1110=5)=14] - -
11 min{15, 14+(10.1)=5, 13+(1211)=9}=15 -
12 : min{13, 15+(1112)=9}=13 -
14 min{co, 1378149, 11+O14=3)-14 |1(14) = 14 | (914)=3

4)=14

(p.) |15 : minfeo, 14+(1015)6, 15+(1115)=3)=18 1 (15) = 18| (1L 153

3 (o v ()| lI6 £ minfeo, 13+(1216)-101=8 1016) =23](1216)-10
14 min(T4, 1875142714 - -

(r.q) [15: min{18 14+(1415)=7, 23+(16,15)=8)=1 -
16 : min{23, 18+(1516)-8)=23
137 min{co, 14+(14,13)-5)-19
18 : min{co, 14+(14,18)=3}=17
| (p.g) 19 : min{oo, 18+(1519)=4)=

N () IV (s) 20 : min{co, 23+(1620)=5)=
21 : minfoo ‘23+(1621):2;:

(14[3) =5
(14,19)=3
(1519-4

(1621)=2

RIR B2 &

19+ min{22, 28+(2019)=3

3)
)
)
)
)
() b - minf9R, 22+(1920)=3, 25+(2120)= ) =25 |(1920)=3
17 minfoo, 19+(1317)=1, 17+(1817)= 7)=19] (181722
22 : min(co, 17+1822)=1}=18 2) =18 |(1822)=1
(p.q) 31 min{oo, 17+(1823)=8 2+(1923)=2)=24 1(23) =24
. P4+ min{oo, 25+(20,24)=8)=33 1(24) =33
N (s )|V (s) D5 : min{co, 25+(21.25)=5}=30 1(25) =30 | 21255
22 min(18 4+ 2B2)=4}=18 B -
(rq) B¢ (24, 18H223)4, BBAL)=1)-20 1 (28) =22 |(2223)=4
" bA mind33, UH(2324)=1, 30+(25,24)=6)=20 1 (24) = 25 |(23,24)=1
D5 : min{30, 33+(2425)=6)=30 - -
D6 * min{co, 18H22)=3}=21 1(26) =21 (2.20=3
(p.q) 27 : min{oo, 220 BH+2A21)=4)=29 1 (27) = 29
A () |V () D8 : min{oo, 65+2428)=5, 30+(2528)=4)=301 1 (28) =30 | AR)=5
IR A D6 * min(21, 29+(2/20)=41=21 - -
(r,q) 27 min{29, 21+(2627)=4, 30+(2R27)=2)=25 1 (27) = 25 |(26,27)=4|
P8 : min{30, 29+(2728)=2}=30 - -
. | (pg) [P minteo, 2HB2)-61-27 1(29) =27| 6296
NV () IV ()| P 130 < miin{eo, 25+(27.30)=3, 30+(2830)=81=28 1 (30) = 28 |(27,30)=3
() B0 - min{R_ 27+ (2930)=2}=28 - -

SP 1 1(1,30)={(1,3)=3+(3,6) =4+(6,5)=2+(5,9) =2+(9.14) =3
+(14,18) =17+ (18,22) = 1+(22,26) =3+ (26,27) =4+ (27,30) =3 } = 28

ojo} & A3p7k vrehdt o]<= Dijkstra &alg]F<
AR mgehr] el T3 A ARdhs e
w=ro] tig Addzdels e Wl wbel, Aek
e ad Gl s e el A o] HdHR g A
Aol AAE v ] ==Ews B4t T3t
SAA = AAs] ot A, dAtes ARe
Assior sh= GPS &% AlAEd 5 F2H714] 9
A 2g e AR ARbE daelEe] Dikstra &
ae]Fel Bl A wE Ao yehl AREAR)
HEES AA A F S Aotk

2 =Rl AE A7 GPS @ Alzadle] dikA o
2 1453 91+ Dijkstra a2]59] #AHS u24
Hu Az HAdds g4 dudss Agkelt
Dijkstra &aLe]5& W ZefZel] taf S mtolA

B EE mER AWGRE Fud AT 5 9o
u daelFo] Hista st 18 Ao gy o
AL SIEE AG7AE A 2 g Ses A
Foz & gl daeElF o] veld Al Hol
ATk £ =7 o] BAE dldshs QS Aletst
Atk

SERE
4 A% BEAZ 5 U9k

B =Rl 2he] A4 T o AR B
8g ol2Hoz nFsHgon], Al GPS WY A2
o Hgstol AALOR A ARE AR & g A
842 AFAAE Fan web 25 A4 GPS A
2800l 4g3to] Avht W HUARE Gstel 17
WEES PPAID 5 YA AFsHas a
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