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Heuristics of the real-time time-dependent vehicle routing problem for
relief logistics in disaster
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Abstracts

This research is studied about the vehicle routing problem for relief logistics in natural disasters
when related information was changed in real-time. The process is pickup and delivery emergency

materials to disaster areas. Three heuristics were developed based on the second mathematical
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model of Wanwipa Wannasiri’'s research or Wanwipa Model 2. These heuristics consider same
constraints with Wanwipa Model 2 which are multiple depots, limited supplies and other related
constraints. Objective function is to find vehicle routing with appropriated total cost by using low
process time. 30 experimental problems were developed to test these model in Visual Basic for

Applications (VBA), Microsoft Excel. In conclusion, these three heuristics can find the better feasible

solution by using lower process time than Linear Programming in large problems.
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Constraint : 18 — 28

Pickup and Delivery Quantity Constraints

QDim = AQim'
(18)

ZAQim < Z(ka + Qi) + Z QPim,

iEN k€K iEN
Ve

M, (19)
Z (Qimk — AQyn + QPip) —G(1 — Z Xijk)

meM JEN

Vi € Ny, m € M,k €K,

<G,
Vi € Noy k €K,
(20)

Qimr = Qi — G(1 -

xijk),

Vi €Ny, j €Ny,meM,kE€
Ka@, (21)
Qimi < Qi + G(1— xi1.),

Vi€ Ny j€EN,meMkEe
Kaqy, (22)
Qjmi = Qi — AQum + QP — G(1 — xijx),

Vi € Ny, j € Ny,m e M,k € Kypy,

(23)

Qjmi < Qmr — AQim + QPyn + G (1 — xyj),

Vi € Ny, j € Ny,m € M,k € Kypy,
(24)
Qimi = Qimi — AQum + QP — G(1 —
VieN,,JjEN, me M,k €K,

xijk)r
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(25)
Qjmk < Qimk _AQim + QPim + G(l -
VieN,jEN,meMkEeK,

xijk),

(26)
Qjmi = Qimk — AQim + QP
- G(1— xix),
ViEN,jEN,meMkEK,
(27)

Qimik < Qimi — AQim + QP + G(1 — xj),
Vi€ N, jeN,meMkeK,
(28)
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(30)
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Vie N,k €K,
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Heuristics 3 35

(1) Min Travel Time

(2) Min Arrival Time

(3) Min Cost

JunDY

n3

(tij) 5uﬁqm

deonldsa (K) Avinlvszesiian
Wunieanantufinsneguiia

funuszausendalilasuusang

U3N13 (at;) Miign

denldsa (K) Avinliian
AIOLAUNIIUIDINUT

Ussaudendaldlasu

denldsa (K) fvilveldaesalunisfunisan
anuiifisnegufeiuiissausefigdlalasuuinng
(Bt;j) A1Ufuannsundafiuiivssauseandn
(pd;lt;) wazArUsuannnisdsvasliasuaiuiinun
#7149 (PGim (QDim — AQim))

BS99 3 LAANIUNIALATAN Uz IaNTTIEy I NAgaLTia 30 tToyun

Test No. of No. of No. of
Problem No. of No. of No. of
Problem Served Unserved Emergency
size Node Depot Truck
(tp) Node Node Material
1-5 Small 6 2 1 3 3
6-10 Small 10 2 2 6 3 2
11-15 Medium 15 2 3 10 5 3
16-20 Medium 20 3 4 13 10 4
21-25 Large 25 3 6 16 15 4
26-30 Large 30 3 6 21 15 4

ANSIN 4 LAPNKANIARALAINETARNATY 3 T5U8950

Programming Taglilsinga LINGO

o

= o aa
ﬂLﬂ?‘ﬂULVIﬂUﬂUN@W@@@U@’mQﬁ Linear

Test No. 3% Heuristics 3% Linear Programming
Proble of No. of | No. of Min Min 30
m Nod Depot | Truck | Travel | Arrival Min <o % mins - 1 hr. 2 hrs. 3 hrs. Last State
Cost mins mins

(tp) e Time | Time 1hr.
1 6 2 3 91 163 80* 80 Global Optimum
2 6 2 3 104 127 102 96 Global Optimum
3 6 2 3 122 140 102* 102 Global Optimum
4 6 2 3 137 131 131 93 Global Optimum
5 6 2 3 146* 165 170 146 Global Optimum
6 10 2 3 260 302 147 121 Global Optimum
7 10 2 3 305 372 242 185 Global Optimum
8 10 2 3 548 500 480 196 Global Optimum
9 10 2 3 563 505 495 201 Global Optimum
10 10 2 3 870 870 865 410 Global Optimum
" 15 2 5 370 378 328 132 126 126 Global Optimum

13
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12 15 2 5 683 513 512 146 | 134 | 134 134 129 Global Optimum
13 15 2 5 563 581 566 297 | 148 | 130 128 Global Optimum
14 15 2 5 899 602 698 130 | 130 | 130 130 130 Global Optimum
15 15 2 5 488 544 751 142 | 132 | 132 130 Global Optimum
16 20 3 10 6535 | 8460 | 8460 | 7085 | 7085 | 7085 | 7085 | 7085 | 7085 Feasible
17 20 3 10 7600 | 7505 | 7905 | 6365 | 5652 | 5652 | 5605 | 5605 | 5605 Feasible
18 20 3 10 6660 | 7595 | 7165 | 4165 | 4165 | 4165 | 4165 | 4165 | 4165 Feasible
19 20 3 10 5960 | 7320 | 6375 | Na | Na | 6220 | 6220 | 6220 | 6220 Feasible
20 20 3 10 6415 | 6880 | 7415 | Na | Na | 6845 | 6845 | 6845 | 6845 Feasible
21 25 3 15 8255 | 10460 | 8825 | Nia Na | Na N/a Na | 10505 Feasible
22 25 3 15 9346 | 9795 | 7898 | Na | Na | 8423 | 8423 | 8423 | 8423 Feasible
23 25 3 15 | 10040 | 10380 | 10280 | N/a | N/ | 13450 | 13450 | 13450 | 12710 Feasible
24 25 3 15 | 11450 | 9370 | 8900 | Na | Na | Na N/a Na | 21200 Feasible
25 25 3 15 | 24930 | 25310 | 23800 | N/a | Nia | 35760 | 35760 | 35710 | 35710 Feasible
26 30 3 15 o785 | 13140 | 10355 | Na | Na | Na N/a | 10405 | 10405 Feasible
27 30 3 15 | 11765 | 12725 | 11495 | Na | Na | Na N/a N/a N/a N/a
28 30 3 15 9675 | 12760 | 10245 | Na | Na | Na N/a N/a N/a N/a
29 30 3 15 | 18440 | 13020 | 13170 | Na | Na | Na N/a N/a N/a N/a
30 30 3 15 | 14400 | 17560 | 16880 | Nia | Na | Nia N/a N/a N/a N/a

UNIEILWIF

«  N/a uu1899 1sunsn LINGO lugnunsann Feasible Solution bannslunainnivum

¢« ATENUNNLABNAWY (*) NNEDe AReLn laanngraRndiuilANARaLwnGL Global Optimum

A ~ o = o ANy aa . a N a4 4o Ay aal
. Lﬂﬁvﬂ\iﬁuqﬁlsﬂmlﬁiﬂm (@) RlERN ﬂqﬂf]m’ﬂUV}imquaQ?@mﬂﬁﬁuu"l ﬂﬂ"lqﬂqﬂf]m'ﬂUWi@@f]ﬂQﬁ Linear

Programming taeilisunsa LINGO
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U ALENTIE Node 7931 6 Nodes (tp1-5) Min Travel
Time Heuristics ansnsnsnAmauiiangn (Global
Optimum) Taa1uau 1 1Ty (to_5) waz Min Cost
Heuristics @1un30un 16anwaw 2 tToyun (to_1 uag
tp_3) Ine M anieuwinALa st uuani 31394
A2 13un7 SefAsanwd) wfinasuaes Min Travel
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WA tp_5) BRaANdIa 2 33 AsENNNTIVNAADL

14
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Wiy
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