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Application of Improved Intelligent Water Drop Algorithm in Vehicle
Scheduling Problem

HU Yun—gqing
(Shanxi Communications Polytechnic, Taiyuan 030031, China)

ABSTRACT: This work aimed to overcome the shortcoming of standard intelligent water drop (IWD) algorithm in soil
content updating and improve its global search ability to solve the vehicle scheduling problem (VSP). Based on IWD
algorithm, an improved intelligent water drop (IIWD) algorithm was designed to solve VSP. Firstly, a concept of sub
optimal solution set was introduced, and the soil contents in the optimal solution set and sub optimal solution set were
updated after every iteration. Secondly, a chaos disturbance mechanism was designed, and the individuals fallen into the
local optimal solution were disturbed by it. At last, the IIWD algorithm was used to solve the vehicle scheduling problem.
The optimal scheduling scheme with 8 distribution paths containing a total traveling length of 842.60 km was obtained,
which saved 98.75 and 18.16 km comparing with the genetic algorithm (GA) and IWD algorithm. In conclusion, compared
with GA and IWD algorithm, the IIWD algorithm converged faster and had stronger global optimization ability when used
to solve the vehicle scheduling problem.
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Tab.2 The optimal scheduling scheme

P Frlae FTRLER S /km

1 011202419210 112.00
2 010122910 138.91
3 0279181540 122.23
4 0—14—0 7.20

5 0822135760 137.82
6 0303250 129.63
7 02617160 101.48
8 0232280 93.29

T xi/km yl/km KN
1 2 83 1.8
2 73 63 2.7
3 85 100 34
4 41 70 1.3
5 4 36 0.3
6 44 36 0.8
7 13 10 35
8 19 40 1.7
9 10 66 1.0
10 15 87 0.7
11 64 16 0.6
12 9 98 22
13 12 43 0.8
14 52 53 1.0
15 25 61 0.4
16 72 47 4.0
17 90 28 0.1
18 18 75 1.0
19 43 3 1.5
20 55 5 0.8
21 40 11 1.0
22 17 37 0.9
23 70 75 1.8
24 52 4 3.9
25 81 91 23
26 87 22 1.6
27 34 40 23
28 85 58 3.2
29 9 93 3.1
30 68 98 2.1
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Fig.1 Comparison of algorithm convergence
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Tab.3 Comparative analysis of simulation results of each algorithm

. P H SR,
ik e fE/km 4 fH/km ST {H km R A]/s R %1% SR AR B
IWD 850.12 1243.20 941.35 20.1 0 314
GA 842.60 1342.13 860.76 12.7 15 42.6
1IWD 842.60 879.31 847.55 5.1 90 20.1
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