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Abstract

With the development of science and technology, robots are developing rapidly. In today’s era, in
the fields of industry, logistics, medical treatment and service, robots can be seen. Because of the
limitations of single robot function, multi robot system begins to develop, and multi robot forma-
tion obstacle avoidance has become a research hotspot. The main research methods used are ex-
periment method and literature research method, mainly through consulting literature to get
ideas, and then in MATLAB simulation to get the experimental results. The main contents of the
research include artificial potential field method, pilot following method, artificial potential field
method to improve the problems encountered in the implementation process of pilot following
method, and make multiple robots cooperate to complete formation and obstacle avoidance in
static environment by using artificial potential field method and pilot following method. The ex-
perimental results are realized in MATLAB simulation. The grid method is used to expand the ob-
stacles. The four robots move from the initial position, initial formation, to the target position.
When they encounter obstacles, the formation changes when they encounter obstacles. After avoid-
ing obstacles, the formation changes again. In the whole process, the movement track of the leader
is different from that of the follower. After arriving at the location, the follower changes the loca-
tion information to reach the target position.
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Figure 1. Motion model of leader and follower
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Figure 2. Linear formation
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Figure 3. Diamond formation
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Figure 4. Flow chart
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Figure 7. Motion trajectory with few obstacles
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Figure 8. Trajectory of obstacle increase
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Figure 9. Change formation in case of obstacles
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