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Motivation 
1. In practical applications, we need to consider some 
constraints and timeliness, such as the need to implement 
a formation into a specific area within a specific time. 

2. We design a controller which controls all the agents to 
enter the desired region and to track a desired shape in 
finite time. 

3. For the desired region, the previous studies often obtain 
a leader-following formation controller. In contrast, our 
algorithm does not depend on the leader. It has good 
robustness. 
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Main idea 
1.  A novel control algorithm is proposed using local 
information and interaction. 

2.  If the communication graph is undirected and connected 
and the desired framework is rigid, it is proved that the 
controller can be used to solve the formation problem with 
a target area. 
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Method 

Based on the rigorous undirected network topology, it is 
shown that all the agents would enter the global desired 
area and reach formation in finite time. 
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Major results  

1. Under Assumptions 1 and 2, if β > N, for the first-order 
MAS (1) with algorithm (5), all the agents can realize the 
asymptotic convergence of the formation shape in finite 
time and xi(t) ∈ Ω in finite time. 

. 
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Major results (Cont’d) 
2. Simulation process of a 92-agent target formation shape 
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Major results (Cont’d) 
3. Final configuration of 92 agents 
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Conclusions 
1. A formation controller has been proposed by the convex 
set and local information among the agents.  

2. Based on the rigorous undirected network topology, it is 
shown that all the agents would enter the global desired 
area and reach formation in finite time.  

3. The results have been illustrated by simulation. 
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