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Fast and Scalable Path Re-routing Algorithm
Using A Genetic Algorithm

Jungkyu Lee" - Seonho Kim™ - Jinoon Yang™

ABSTRACT

This paper presents a fast and scalable re-routing algorithm that adapts to dynamically changing networks. The proposed algorithm
integrates Dijkstra’s shortest path algorithm with the genetic algorithm. Dijkstra’s algorithm is used to define the predecessor array that
facilitates the initialization process of the genetic algorithm. After that, the genetic algorithm re-searches the optimal path through
appropriate genetic operators under dynamic traffic situations. Experimental results demonstrate that the proposed algorithm produces
routes with less traveling time and computational overhead than pure genetic algorithm-based approaches as well as the standard
Dijkstra’s algorithm for large-scale networks.

Keywords : Shortest Path Problem, Genetic Algorithm. Dijkstra Algorithm, Routing Problem

1.M B o] e musit. A ARG o]gst= H] Aol E 9
G AR dugFe v 22 F M EAS AYek

AEAE o] 4l Adielol Al Yn| Aol AL oA ety e A, AARE aE Jurh s Winl Aol E ol A
FEo|t}, Ho = v AlolHo 7|EAel Ad Az 27 e A AR B Qe 2o Aol et
758tk oly 2}, TPEG(Tranport Protocol Experts Group) of gt} Sfifstwl AAZE wE ARIF Aed wvirh oA
3 e SAAENA AAZOR WEHRE AT A NZE FRE Fotof ot7] WEelth. &4, A H= 37]
H27b @ol AlZHm U1l A% B E, o)z d A g Fol A AL ﬂlolEM AR5 A% W Fo] o}
At wEARE agHow olget Ad A dmyF Uk B8 Ak delHe) Aunts 84, dF woker &
o 2 =EAE Y T 7P?<l BEAS R Ad Ar F

7] dagEE AR f27h Aldkele Ad w3

R el a RS e A A SnelEe tlsEd FueEon Az WA, Hag )
A S R e d& Za, Ao WEe wE A Ay §s
=A% 2010d 69 79 ] . A daeEs ol gste] Atk 2= At
:}EAE}:;%%L%?%L; 71;'1011%‘” 22} 20109 8¢ 274, 32k 20100 9¢ 15% %_L.T’_ﬂ%" H]—EOJ-O 5]*‘5 AhnO] Zﬂ?l'@’l— %xjx} ‘Q’iﬁ]%%



168 dEXElStal=2X B M 18-B& M3=(2011. 6)
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2.1 ™K E8(Genetic Representation)
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Crossover Point

22 JHAZ Z7|2HPopulation Initialization)
Ahne AT 27|85 8 #2994 2755 AHEst
Aok = 7 9] wEolA 1 =9 =% At

it 2 A%
PAE =25 Fd Y4 (random) 22 =EE A3

2.3 Mg &4(Fitness Function)
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2.4 1E4(Selection)
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Mutation Point
Chromosome 1 / Mutation 0y,
L]

Chromosome 1 Repair l __‘./—-—-—

26 =948 0|(Mutation) 6: remove loops by repair function
dutA oz FdWel= A fFHAE e dHdA 7: do mutation
2 Edwoe] AAAN AT FH4 vFds FASE o 8 end
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[Algorithm 1] Ahn’s Genetic Algorithm
< (39 4a)9] zeze HAM saaet #Zo] =t ad

1: Initialize the population

2. repeat until convergence{ sl Aol =5 azbAe Hd FRE wEs oA
3. calculate the fitness of individuals in population LEZ s ARE AF & = qollAREH A
4 do selection A% o B T =R A s a7tAe] He

5. do crossover
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——> Direct Edge

=% Direct predecessor

——> Reverse Edge
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43 coal

——> Direct Edge

=¥ Reverse predecessor
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gz AATe 275 H}Eﬂl & 7 gl
G(V,E)E =29 33 %
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e— greedy(s,pred)

{pred(S),
Sy =2ddstAg st}

if (<e

otherwise

)

AN preds Goperse (N, E)2 A8 wjdS 1)
st s dA =5 (B 0< (<19 dFE 9ujin
°]Al Routine 13} 7ol Aot duEF9 MAL 273 F
g 7ed 5 9k

[Routine 1] PopulationInitialize(pred,start, goal)
1: for ¢ = 0 to PopulationSize - 1

2. set s, = start and chromosomeli] = [s,,,]
3 repeat

4 Spur = €— greedy(s,,,.pred)

5: chromosomei] = [chromosomeli] s, ]
6 until(s,,, = goal)

7 end

8 return chromosome
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3.3 41E4(Selection)
Ahne]  AR&e H[EY  $AXE A E(tournament
selection without replacement) H| & AAb B8 H|#X]
229 O(| Chromosomel), 1714 |Chromosome|&
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34 I’LHH(Crossover)
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A3l [Routine 2]} 22 wapd 27] FES A143819)

[Routine 2] Search Crossover Point

//xq, x4 are two chromosomes to crossover.
I: s, =rand%size(z,)

20 if (s, ==0) then e, = size(z,;)—1
3 else e; = s; — 1 endif

4 sy =rand%size (r,)
5

Lif (s, ==10) then e, =size(r,y)—1
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6 else e; = s, — 1 endif

7 for (i=s;; sy = e; ++14)
8 for (j=
9 if(x,[i] == x,[j]) then return i,;j endif
10: if(j = size (172)* 1) then 7 = 0 endif
11:  endfor

12: if(i = size(x;)— 1) then i =0 endif
13:endfor

Sqy Sq # €95 +17)

oAb s=e) 1, 3R E& A7 QA @y, @,olA W
Al FAe AR sy, 5,8 BB AL mES THA
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35 =210l (Mutation)

320 712 AT A (B2 = MATY 4
ARl 543 A (z,y9)59 Qe ( g
slof sict. ok AR EAel& QM HE Q9
27b obd 4 (2, ) e Qo &

W AAE 1E AR A &g F71H

A
e Qo AN ARE Tz

a AER) (2,y = o}
(fetch) &tk o1& 7] 98] Ak dagFores 549
ol9] AL AP B AFME APS & Edw
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[Algorithm 2] Proposed Algorithm(&, pred)

//K is the size of population

//pred is obtained in initial path search using

//Dijkstra’’s algorithm

1: construct the population using Routine 1 (3.174)

2. remove loops in chromosomes of population Y by
repair function (2.7%4)

3: construct hash table using real time traffic
information (3.27%)

4: Repeat until convergence {

5. calculate the fitness of population Y (3.24)

6  do selection (3.34), crossover(3.44)
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7:  remove loops in Y (2.7%)
8 end
9 return Y
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