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Inventory Routing Optimization Considering Multiple Vehicle Types under
Variable Cycles
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ABSTRACT: The work aims to study the inventory routing optimization of a two-level supply chain distribution system
consisting of a supplier and multiple retailers based on the vendor-managed inventory model, determine the length and
quantity of delivery cycle in the planning period, coordinate and optimize daily sales volume to inventory strategies and
distribution plans in the supply chain, so as to minimize the total cost of the supply chain system. The costs considered
included inventory holding cost, out of stock cost and distribution cost. In order to minimize the total cost of the supply
chain system, a new strategy with variable cycle was proposed. The genetic algorithm was used to solve the optimal
scheme. The results of different strategies were compared and analyzed. The results showed that, compared with the fixed
cycle strategy, in the variable cycle strategy, the lowest saving ratio of the total system cost was 1.7% and the highest
saving ratio was 42.3%. The total cost of the system can be effectively saved by dividing and adjusting the length and
quantity of each distribution cycle in the planning period. Meanwhile, the distribution scheme with multiple vehicle types
is obviously better than that with the same vehicle types.
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Fig.1 Schematic diagram of variable
cycle and fixed cycle strategies
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Fig.2 Algorithm flow chart
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Tab.1 Distance between nodes km
. W
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 99 50 81 78 191 91 64 138 45 179 105 69 103 149 50
1 99 0 49 59 25 127 19 44 85 65 96 35 86 39 143 89
2 50 49 0 47 28 152 41 21 101 24 133 58 57 57 134 50
3 81 59 47 0 38 110 40 27 57 35 101 36 31 31 89 43
4 78 25 28 38 0 128 13 19 80 41 105 32 62 33 127 64
5 191 127 152 110 128 0 117 132 53 146 45 96 129 95 97 148
6 91 19 41 40 13 117 0 29 71 51 93 21 68 24 125 73
7 64 44 21 27 19 132 29 0 80 22 115 41 45 39 116 45
8 138 85 101 57 80 53 71 80 0 93 56 51 77 48 73 96
9 45 65 24 35 41 146 51 22 93 0 134 61 34 58 114 26
10 179 96 133 101 105 45 93 115 56 134 0 74 128 76 124 144
11 105 35 58 36 32 96 21 41 51 61 74 0 67 6 110 77
12 69 86 57 31 62 129 68 45 77 34 128 67 0 62 81 20
13 103 39 57 31 33 95 24 39 48 58 76 6 62 0 105 73
14 149 143 134 89 127 97 125 116 73 114 124 110 81 105 0 99
15 50 89 50 43 64 148 73 45 96 26 144 77 20 73 99 0
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Tab.2 Daily sales of each retailer
W
T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 42 28 40 25 30 37 25 44 28 41 36 44 36 39 29
2 86 71 84 79 87 94 58 73 80 87 92 83 84 81 92
3 38 66 56 58 50 69 47 59 53 69 38 61 41 69 41
4 40 73 32 71 44 67 42 66 44 76 47 64 46 58 43
5 45 20 39 25 24 28 42 21 48 16 46 27 53 33 52
6 15 26 22 26 12 21 17 27 18 23 15 22 17 30 20
7 14 24 13 27 16 35 20 17 18 32 24 26 12 33 12
8 38 50 34 45 31 39 35 54 28 41 30 43 39 47 45
9 43 37 31 33 42 36 27 37 30 56 38 39 40 39 44
10 28 33 26 45 26 41 43 45 35 56 37 48 28 52 39
11 110 133 131 150 122 94 116 125 118 114 121 118 129 121 136
12 124 131 131 149 142 158 112 150 120 154 143 128 128 147 123
13 85 152 97 146 87 157 98 153 96 155 104 172 118 159 = 92
14 64 63 51 74 42 69 49 87 47 77 71 97 53 65 59
15 45 94 64 77 59 79 49 77 48 80 50 83 59 73 36
16 48 49 65 52 57 72 38 58 53 44 59 58 61 40 58
17 28 61 24 47 26 49 26 66 28 54 24 54 18 65 29
18 28 48 21 39 32 31 18 34 23 30 26 31 20 45 25
19 7 13 5 10 5 8 10 8 4 10 2 5 7 12 8
20 6 6 5 13 3 12 3 5 7 5 5 15 5 10 5
*3 BREHARERKE
Tab.3 Distribution path in each cycle
JiC % A A B ik # A2
| N4 0—5—10—0—0; KA 4. 0—14—8—0—1; 0—13—11—0—1; 0—6—1—0—1; 0—9—3—0—1;
0—12—15—0—1; 0—2—4—7—0—1
2 N 0—14—0—0; KA 4. 0—2—6—4—0—1; 0—10—8—12—0—1
3 N 0—5—0—0; KREIZ%E. 0—9—15—0—1; 0—13—11—0—1; 0—7—1—3—0—1
4 INRIZE ; 0—10—0—0
s INE . 0—6—1—0—0; 0—4—7—0—0; 0—14—0—0; K% . 0—8—5—0—1; 0—9—2—0—1;
0—3—13—11—0—1; 0—15—12—0—1
6 INEIZE . 0—10—0—0
7 N, 0—15—12—0—0; 0—7—6—0—0; KHEIZ%. 0—12—8—6—0—1
8 K% 0—2—14—0—1; 0—4—11—13—0—1
9 N 0—12—15—0—0; KM%, 0—1—6—0—1; 0—8—3—0—1; 0—10—5—0—1; 0—7—9—0—1
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Tab.4 Cost comparison under different strategies with limited number of delivery cycles

K R AR LT A R L AL L%
[ AL AL T 2 W
2 [12, 8] 132 740.72 130 466.45 1.70
4 [4,7,2,7] 123 897.11 71 436.29 42.30
5 [3,7,2,2,6] 97 507.92 68 754.07 29.50
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Tab.5 Comparison of cost after cycle and vehicle adjustment

TR BE Bk R 2 4 RORA IR AR/ o0 A 4 BOSA A AT WL fl (R /% 29l (428) /%

CIES 63 015.33 64 289.93 0.00 2.00

2 68 487.71 69 753.29 8.00 1.80

20 4 97 507.92 99 186.03 35.40 1.70
5 123 897.11 125 168.38 49.10 1.00

10 132 740.72 134 003.38 52.50 0.90
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