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

Jungkyu Lee' - Seonho Kim™ - Jihoon 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.
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[Algorithm 1] Ahn's Genetic Algorithm

1: Initialize the population

2: repeat until convergence{

3. calculate the fitness of individuals in population
4. do selection

5. do crossover

6. remove loops by repair function
7: do mutation
8 end
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[Routine 1] PopulationInitialize(pred,start, goal)

1: for i =0 to PopulationSize - 1

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

4. Spur = €— greedy(s ,.,pred)

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

7: end

8 return chromosome
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[Routine 2] Search Crossover Point
//x,, T, are two chromosomes to crossover.

1 s, =rand%size(z,)
2 if (s, ==0) then e, = size(z,)—1
3 else e; = s, — 1 endif
4 s, =rand%size(z,)

5 if (s, ==0) then e, = size(z,)—1
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6 else e, = s, — 1 endif
7 for (i=s;; 8, # e ++14)

8 for (j=sqi 84 # €9 +1+7)
9 if(z,[i] == z,[j]) then return i,j endif
10:  if(j = size(z,)—1) then j=0 endif

11: endfor
12 if(i = size(z,)—1) then i =0 endif
13:endfor
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[Algorithm 2] Proposed Algorithm(K,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 (3.1%)

2: remove loops in chromosomes of population Y by
repair function (2.74)

construct hash table using real time traffic
information (3.2%)

4: Repeat until convergence {

5 calculate the fitness of population Y (3.2%)

6:  do selection (3.34), crossover(344)

3
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7:  remove loops in Y (274)
8 end
9 return Y
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Network ID  Network Epsilon Population
Size Size
# 50 05 20
#2 100 05 20
# 200 05 20
#4 400 05 20
#5 800 05 20
#6 2000 05 20
#1 4000 05 20
#8 8000 05 20
#9 20000 05 30
#10 40000 0.6 30
#1 80000 06 40
#12 160000 06 40
#13 320000 06 40
#14 640000 0.7 40
#15 800000 07 40
#16 1000000 07 40
#17 1200000 07 50
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