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Dijkstra Algorithm in Path Planning of Archives Accessing Robot

LUO Xiaodong,ZHANG Qiuju

(School of Mechanical Engineering, Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract; An improved Dijkstra algorithm was proposed to overcome the shortcomings of path planning for archives

accessing robot,such as the inability to select the shortest path with the least number of turns and the least number of

nodes when using the general Dijkstra algorithm. First,the electronic map based on topological method was established

according to the layout of archives. second,the shortest path search mathematical model was established according to the

mission requirements. Dijkstra algorithm combined with depth-first traversal algorithm was used to select all the shortest

paths between two locations and find the path with the least cost. Finally, the improved algorithm was simulated. The

results show that the improved Dijkstra algorithm can effectively improve the efficiency of the robot and can reach the

target point with the lowest cost.
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Figure 1  Topological map of archival repository
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Table 1  Path planning results of traditional Dijkstra algorithm

iRE WA Y

o -
P R - FIBR TR K/mm B Yol
1 0-34 0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-34 20 100 18 1
2 0-58 0-1-2-3-4-5-6-7-8-25-26-27-28-29-30-31-58 19 300 17 3
3 0 -104 0-17-35-63-64-65-66-67-68 -69 -70-71 -72-73 =74 -75 -76 -77 -102 -103 - 104 17 800 21 3
4 0-76 0-17-35-63 -64-65-66-67-68 -69 -70-71 -72 -73 =74 =75 -76 13 900 17 1
5 0-129 0-17-35-63 -64 -65-66 -67 -68 -69 -70 -71 =72 -73 =74 =75 =76 -77 -102 - 128 - 129 18 100 21 3
6 0-163 0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-34-62-90-110 -111 - 112 - 30 600 25 3

146 - 163
7 36 - 103 36 -35-63 -64 -65 -66 -67 -68 —-69 -70 =71 =72 =73 =74 =75 -76 - 77 —102 - 103 13 400 19 4
8 58 -20 58 -57 =56 —55 -54 =53 =52 -51 =50 —49 -48 -25 -24 -23 -22 -21 -20 14 400 17 2
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Table 2 Path planning results of improved Dijkstra algorithm
- -~ IR SN SR N
B WAL - BARA T RS K/mm O REL
1 0-34 0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-34 20 100 18 1
2 0-58 0-17-35-36-37-38-39-40 -41 -42 -43 —44 45 -46 —-47 -48 -49 -50 -51 -52 — 19 300 26 1
53 -54 -55-56 -57 -58
3 0-104 0-17-35-63-93-94-95-96-97 -98 =99 - 100 - 101 - 102 - 103 - 104 17 800 16 1
4 0-76 0-17-35-63 -64 -65-66 -67 -68 -69 -70 -71 =72 -73 =74 =75 -76 13 900 17 1
5 0-129 0-17-35-63-93-94-95-96-97 -98 -99 —100 —101 —102 - 128 - 129 18 100 16 3
6 0-163 0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-34-62-90-110 -111 - 30 600 25 3
112 - 146 - 163
7 36 - 103 36 -35-63-93-94-95-96-97 -98 -99 —100 -101 -102 - 103 13 400 14 2
8 58 -20 58 =31 -30-29 -28 -27 -26 =25 -24 -23 -22 -21 -20 14 400 13 1
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