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improved Dijkstra algorithm is the same as that of the simulation test. 
This paper combines the improved Dijkstra method and GA to write 
the program substation inspection robot path planning. Combined 
with Fig. 3 for map information and Fig. 4 for robot positioning infor-
mation, together with the inspection starting point and end point 
information input transformer substation inspection robot path plan-
ning process, it is concluded that the theory of path planning line as 
shown in Fig. 5.

The path planning program makes the path planning for the test 
environment, obtains the shortest inspection route, and defines the 

sequence of robot inspection stopping points. After the planning 
result is obtained by the path planning program, the IPC parses the 
obtained path planning route into commands that can be received 
by the motor controller, which are sent to the underlying controller 
when the robot is inspecting the route to control the robot to walk 
according to the path planning result. The actual running route of 
the substation inspection robot according to the route planning in 
the test environment is shown in Fig. 6.

As can be seen from Fig. 6, the line bends when the robot walks 
between two stops. There are two reasons for this: on the one hand, 
because the performance of the robot itself is unstable, after a long 
time of operation, the robot will have a problem of deviation from 
straight-line driving. At the same time, when the industrial computer 

Fig. 4.  Positioning diagram of a robot at the starting point of 
inspection.

TABLE III.  TEST RESULTS OF COMBINATION OF DIFFERENT ALGORITHMS

Algorithm Combined
Shortest Path 

Length (m) System Uptime

Floyd + GA 185.2 1.940

Floyd + ACO 185.2 1.968

Floyd + SA 185.2 1.956

Bellman–ford + GA 185.2 5.772

Bellman–ford + ACO 185.2 5.783

Bellman–ford + SA 185.2 5.779

Dijkstra + GA 185.2 3.657

Dijkstra + ACO 185.2 3.673

Dijkstra + SA 185.2 3.657

Improved Dijkstra + GA 185.2 3.515

Improved Dijkstra + ACO 185.2 3.534

Improved Dijkstra + SA 185.2 3.528

GA, genetic algorithm; ACO, ant colony optimization; SA, simulated annealing.
Fig. 6.  Actual driving routes.

Fig. 5.  Theoretical path planning route.
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analyzes the path planning results, there will be some errors in the 
algorithm, and the accumulation of these errors will also cause the 
robot to deviate from the straight line. On the other hand, the DWA 
algorithm corrects the running direction of the robot after the robot 
deviates straight, so that the robot returns to the correct driving 
route. The combination of these two causes produces this bending 
in the actual path of the robot. Although the actual driving route of 
the robot has a lot of bending compared with the theoretical route, 
the overall effect meets the requirements of path planning. The 
robot inspected each stop point in strict accordance with the inspec-
tion route in order, and there was no missed inspection, wrong stop 
point, and no collision with obstacles in the inspection process.

VII. CONCLUSION

In general, this paper first preselects the working algorithms of the 
front and back end of the substation inspection robot path planning 
system and then determines the working algorithms of the front 
and back end through simulation experiments, which are Dijkstra 
algorithm and GA, respectively. Second, the shortcomings of the 
front-end algorithm are identified in the simulation experiment, 
and Dijkstra algorithm is improved and optimized to make up for 
this deficiency. Finally, the path planning system performance test is 
carried out, including experimental environment acquisition, robot 
positioning, theoretical, and practical path planning. Among them, 
through the acquisition of the experimental environment, it is found 
that the map clearly reflects the number and distribution location 
of stops in the experimental environment and also clearly reflects 
the number, location, and shape of obstacle areas. Through the posi-
tioning experiment, it is found that the robot designed in this paper 
has accurate positioning and correct posture. Through theoretical 
and practical path planning experiments, it can be known that the 
robot does not have collision problems during the experiment and 
provides the shortest inspection path. However, in the actual path 
experiment, the robot will have bending problems when walking 
between two stops. But on the whole, the robot can inspect each 
stopping point in strict accordance with the inspection line in order, 
and there is no missed detection, wrong stopping point, and no col-
lision with obstacles in the inspection process, which has a good 
inspection effect and can be promoted in practice. Therefore, in 
future in-depth research, the author will focus on the optimization of 
robot performance, so as to better meet the actual inspection needs 
and be accepted by the broad field.
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