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	!#��0  1: Vehicle Routing Problem 
(http://people.brunel.ac.uk/~mastjjb/jeb/or/ip.html) 
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(Particle Swarm Optimization, PSO)  
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 xid (t+1) = xid (t) + vid (t+1)  (1) 
 vid (t+1) =  vid (t) + cp*rand( ) * ( pid � xid (t))  + 

 cg*rand( ) *( pgd � xid (t))   (2) 
If   vid (t+1) ≤ �  vMax   then   vid (t+1) = �  vMax  (3) 
 If   vid (t+1) ≥  vMax   then   vid (t+1) =  vMax (4) 
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Q
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location)  
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 ���
����
�กก����	/

����ก�� 0 *+, ti j  til +tl j  �F��	����ก  i, j, l  V 
si  : ������0E�"E�ก�		������� ����"� �
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xijk  : �����Q����
 ��0
�����#C� 1 �
/0
 ��"�	�����  ,�- i 
��� j �!กE�"�-� 	������0 k , i, j V,k  K. 
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ก
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 �����,�- (Time window 
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� (12) ,��!ก�#��0���#C�  

 ���  �/
������� ������0�
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�-� Ya ��� Yb �/
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 �Z� � �
ก	����ก�	 j�Q"�	���l (Decoding) ����F�Q"

!���0Z���
ก�	�Q"�	���
�,�-��"��� ก�	�-��	����#	��
�����
�#f��
�� ก�	�Q"�	������,�-��"��� 	�E� ����,����T
�#C�ก�	.�G����
�
-,�กก�	�Q"�	������,�-��"��� 
	� Q
  T. J. Ai ��� V. Kachitvichyanukul (2009a, 
2009b,2009c).  ����,����T���
��&�ก�	�Q"�	��� ���,�-
��"��� 	� 3 ��&� (SD1, SD2 ��� SD3) HS0 
	�����
��-Q
 �����
��ก
	��S
��
�	�
����.�0
���
D-"
E�	!#���
�������.�&�Q
  ����,�� P. Somboonthum 
(2010). 
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�
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 	� ,F��������"���0	��-��  ,F����,�-
	��-�� ����"�E���"���  	���������0E�" �
ก,�ก��T�� 
��- Q"

!��F�-��ก�	��0 Q
 	� �����
������,�-	���� 
����"� ��� ����"���0�"
 	��-�� E������,�-	����  -� ��- 
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  �#�����	���� 18 
  �#������
���
 12 
  �����������!"� 534 
  �#�
��ก��

��
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�	���� 
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1 65 0 
  

2 62 77 62,63 
 

3 55 78 55,57,58 
 

4 54 36 
 

55 
5 59 0 61 62 
6 61 0 

 
57,61,63 

7 53 0 52,53 
 

8 46 0 46 53 
9 50 2 

 
46 

10 45 3 
 

52 
11 62 0 
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12 65 0 
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1. Pickup and delivery Problem with Time 
windows (PDPTW)  

2. ���
��� E�
� (Generated Instances) 
3. Q"

!�,�กก�	#P����� ��,	�  (Real case) 

��/0 
 ,�กGVRP-MDPDR�#C�#*+��E�
����D
�
�
���
��� 
��	��� Z!"��,��,S ��/
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���  PDPTW 
.�G���-� Li ��� Lim(2001) 
�E�"�-�
�
#	����&���.��/T 
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�
(Generate Instance) �	
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-Q
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� ,S D
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��ก
	��S
 �F�ก�	�-�
� 5 �	�T �F��	����������
��� 
��� D-"Z��-��	�#-� ��T  

��	� ��0 1: Z�ก�	�-�
�ก�� PDPTW 

Algorithm 
Number cases 
BKS  Found 

Average % Dev 
NV Distance 

SD1 15 of 56 11.19% 8.26% 
SD2 13 of 56 15.16% 15.22% 
SD3 19 of 56 8.56% 6.86% 

(BKS=Best known solution, NV= >45?@?ABCDEFGH, % Dev = 3J5 

% 3@5KL9DE:ML9?>5ก BKS) 



,�ก�-�
�.���� 
��ก
	��S
��0���
��
�	�E�"�F��
�
��0�!ก�"
 ��
� /0
�DQ (Feasible solution) E���ก
���
���  ����
/0 
 �#	�������� �F��
���0 D-",�ก

��ก
	��S
��0���
 ก�� �F��
���0-���0��- (Best Known 
Solution, BKS) ��0D-",�ก��&���0.�G���./0
�ก"#*+��
PDPTW�-���.�� .����
��ก
	��S
��0���
E�"�F��
�
���������ก�� BKS D-"E��� ���
���  �
ก,�ก��TE�
��	� ,���k�D-"���
��ก
	��S
��0 3 (SD3) ��
�	�E�"
�F��
�D-"Eก�"���� ก�� BKS 
�ก��0��- 

5.3 ก���
���ก��0��,&�!�ก��)O	��1	�����	� 
���
��� Q"

!�,	� ��0�F�
�E�"�-�
��#C�Q"

!�E� 1 ���
�F� ��HS0  #	�ก
�D#-"�� 	��ก�	����"���0�ก�0��Q"
  
128 	��ก�	 	�Q��� ����"� 44 ��� HS0 ���
��ก��� 
ก��E�-"�����
,� ������E�",��� �F�ก�		���� ����"�
	�����  32 ,�-	���� ����"� �-��#C��!���ก	�,������"� 
3 ���  
��F����� -� ��- E�	!#��0 4  

��	� ��0 2 ��- Z�,�กก�	E�"
��ก
	��S
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�� 
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��ก
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��0
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�
��ก
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!�,	�  
Replicatio
n 

Objective 
Function 

NV 
Total 
Distance 

Time 
(mm:ss:ms) 

1 
446294.8
3 38 

33383.4
2 29:58.4 

2 

445579.1

2 36 

33371.8

2 30:39.8 

3 
446796.2
5 37 

33117.6
6 29:33.1 

4 

442721.6

1 36 

32974.5

8 28:57.1 

5 441385.1 37 33017.3 30:50.1 

8 7 

Average 

444555.4

0 

36.8

0 

33172.9

7 29:59.7 

SD 2372.14 0.84 193.95 00:46.8 
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�,F��#C��"
 
�

�ก �.��  50 
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�F��	��
#*+����0 
� 	 ��ก�	����" �#	 �
�� 100 
	��ก�	  

• 
��ก
	��S
��0 3 (SD3) 
�#	����&���.
�กก��� 
SD1 ���  SD2 �
/0 
 �#	� �������
���
��
�	�E�ก�	E�"�F��
���0-����E�
	���������0�

	��D-"  

• 
��ก
	��S
��
�	�	
 	��ก	��Q
  Semi-soft 
time windows 

• 
��ก
	��S
��
�	�#	���ก��E�"ก��	���Q��� 
��� milk run ��� ก�		�
����"�(Item 
consolidate) Z���ก	����ก�	#	��Q"

!� 
(Pre-process input data) ก�
��F��Q"�D#E�"
ก�� 
��ก
	��S
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