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Hybrid TCNN optimization algorithm for capacity vehicle routing
problem
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Abgract : A novel approximation algorithm for the capacity vehicle routing problem (CVRP) is proposed to find the
minimum total cost of all routes. The new agorithm is composed of three parts. Firstly, fuzzy CGmean clustering
(FCM) sdlects the vehicles for customers according to the capacity of the vehicle and the similar feature among
customers. Then, transiently chaotic neural network (TCNN) searches theinitial optimal routesfor the selected fleet
and tabu search (TS) improves the solution. Computions on benchmark problems and comparisons with other
algorithms show the feashility and eff ectiveness of the proposed algorithm.
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, 1 Benchmark
, s Problems m n r BS HTCNN RE % T/s CTCNN
, En22k4 4 21 0.94 375 375 0.000 2 435
, En30k3 3 29 0.94 534 534 0.218 5 735
En51k5 5 50 0.97 521 521  0.344 10 620
6 CVRP En76k8 8 75 0.95 735 735 0.386 13 890
Enl0lk8 8 100 0.91 821 823 0.561 15 1109
BS ,HTCNN
Stepl: , : 10 ,RE
gen = 0. Yies = G, G BS T
( s ,CTCNN c
Step2: C 10
Step3: , 5 . 4
BS,1 BS.
Step4:
J : 15s BS.
1) ; 2
2) Problems HTCNN Heuristicl Heuristic2
Steps: .{gen = gen + 1, En22k4 375 376 375
Y kpest ) En30k3 534 587 554
Step2, b . Stepb. En51k5 521 581 547
Step6: En76k8 735 773 766
Vit = Z zz ZQJ, X En101k8 823 874 860
T 2 12
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c , B A
' 3 En22ké4
, Routes  Optimal routes B A Written routes
7 Routel 17-20-18-1512-0 0.005 0.01 0-17-20-181512-0
Route2  21-14-0-16-19 0.005 0.10 16-19-21-14-0
[11] 5 (mx n) ou
Route3 3-810-0-13-11-4 0.007 0.01 0-13-11-4-3-810-0
’ Route4 6097521 0.005 0.01 0-97-52-1-6-0
Matlab , CPU 8
Intel Celeron 1 G, 256 M c
10 , 1. )
€ =le-4,m =2,B=C=1,k=0.
9¢ = 1/2500 = 0.015,10 = 0.65,z(0) = 0.08. ,

A '

( 112 )



112 22
2
Case l:a = 0.7 =0.3 Cae :0 =0.48=0.6
(3,4,2,3,1,2,3,1,4,2,1,4) (2,3,2,1,2,3,1,4,3,1,4,4)
(1,3,5,4,2,1,5,2,6,3,1,6) (5,1,3,2,3,6,4,2,5,2,4,1)
(4,6,14,14,16,18,20,22,24,26,28,34) (2,4,6,8,12,14,16,16,20,22,30,38)
264(44 + 60 + 80 + 80) 280(52 + 76 + 80 + 72)
112(22 + 32 + 34 + 24) 92(14 + 20 + 34 + 24)
6 97-101.)
T , [3] Kolisch R. Seriadl and parallel resource-constrained
project scheduling methods revisted: Theory and
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