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Parameter control of genetic algorithm for delivery route optimization
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To control huge amount of parameters in Genetic Algorithm (GA) for delivery route
optimization, GA introducing the reinforcement learning was proposed. This maximizes the long-range
rewards using GA' s characteristic of multiple points for search. However, the performance was not
sufficient. Thus cases with local but human orient adjustment heuristics NI (Nearest Insertion) were
introduced into GA, due to the insight that real problems are similar to former problems. Solutions can
be derived from similar former solutions, considering human oriented factors (e.g. inheriting most of
delivery routes). Experimental evaluation revealed remarkable results. Even though the fastest effective
TSP solving method LKH needed more than 3 seconds, the proposed method yielded results within 3% of the
worst error rate and in less than 3 seconds. Furthermore, the proposed method can inherit many delivery
route orders, while LKH tends to make reverse order of routes in delivery route optimization.
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1. GA CPU
The worst error rate by optimization in 3 seconds (%)
TSP: uld32
18r-GA 28r-GA 58r-GA 108r-GA
Tindividual (non case based) 5.77% 5.28% 4.82% 3.56%
Fitness (good fitness case base) 230% 2.28% 2.24% 2.18%
fitness & diversity case base 1.93% 191% 1.89% 187%
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worst error Rate within 3 sec
solved TSP LKH

. CBNI[CBHOGA|
(max time)

P654-120+30 |4.91% (4.4sec)[1.99%| 0.68%

P654-50+25 16.79%(14.1sec)[2.42%| 1.23%

F11577-150+50 [5.41%(63.6sec)|[1.67%| 0.61%

R11889-200+100[0.92% (6.6sec)[0.25%] 0.19%

RI11889-150+50 [0.71% (5.8sec)|0.13%| 0.10%
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LKH CBNI CBGA
S(%l;}id tour tour tour
(20% order | error | order | error | order | error
keep | rate |keep| rate | keep | rate
delete/
. rate rate rate
insert)
P654 | 31% |2.67%|90% [2.65%| 66% [0.37%
11400 | 66% | 0.25%192% |2.21%| 74% |[1.62%
11577 | 34% |3.41%]95%10.73%| 71% [0.55%
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