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Background and significance 

The construction of multi-platform mission groups is the 
basis of mission planning. A reasonable grouping strategy 
can effectively reduce mission cost and improve the 
overall combat effectiveness. 

Multi-agent systems are widely used in detection 
and strike missions. How to organize multiple 

platforms to complete a mission is crucial.  
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Motivation 

 Design of mission group evaluation criteria 
 Construction of the mission group formation model 

Complex combat missions place new requirements 
on the dynamics of mission team formation.  

① 

② 

The development of intelligent platforms puts 
forward new requirements for the heterogeneity of 
mission groups. 

③ 

Weapons must perform combat missions in groups. 
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Grouping scenario 

The combat scenario includes the completion of the old 
mission, the discovery of new missions, and the formation of 
new mission groups based on the new requirements. 
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Problem formulation 

 Each agent is a carrier of resource capabilities and a mission 
platform with certain autonomous capabilities.     

 There are different types of agents with different capabilities. 
 The number of agents is limited and it is not possible to perform 

all missions at the same time.    
 Networking overhead will be generated when agents form new 

mission groups. 

Definition of agents 

Capabilities of agents 

The agents’ capabilities are described by 
a simple slot model. In the problem we 
study, the numbers of agent capability 
slots are different, and the value of each 
capability is also different. 
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Types and topology 

 Detection agent: explore new missions, coordinate among the 
mission groups (coordination layer) 

 Attack agent: dynamically form mission groups, attack the 
enemies (mission execution layer) 

Problem formulation (Cont’d) 
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Basic mission flow 

The proposed model 

We give three objectives in terms of mission reward and mission 
cost. Among them, mission reward is expressed by the matching 
degree of mission requirements and group capabilities. The 
mission cost includes fuel cost and networking overhead. 

Problem formulation (Cont’d) 
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Dynamic group formation method 

Mission 1

Mission 2

Mission n-1

Mission n

AG 1

AG 2

AG n-1

AG n

mlist ... glist...

MG 1

MG 2

MG n-1

This method uses two lists, mlist and glist, to store assignable 
missions and currently available groups (AGs). Based on 
mission requirements, the currently available groups are split 
and integrated to form new mission groups (MGs). 
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Dynamic group formation method (Cont’d) 

In the process of group formation, a utility function is designed 
to calculate the matching degree between the agent and the 
mission, and a modified response threshold method (MRTM) is 
proposed to solve the group individual screening problem. 

Utility function  MRTM 

When calculating the utility 
value, the three factors of the 
urgency of the mission, the 
Euclidean distance, and the 
individual’s evaluation of the 
mission are comprehensively 
considered. 

Based on the traditional 
response threshold 
method, a new incentive 
strategy is designed which 
can more effectively 
screen suitable agents for 
the mission. 
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Simulations 
Simulation scenario 

The small squares represent the 
enemy deployment units. The 
large circle indicates the 
detection agent and its detection 
range. The detection agent loops 
through the mission area to 
update the mission information. 
The remaining three symbols 
represent three types of attack 
agents that perform strikes based 
on the grouping results from the 
edge of the mission area. 
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Mission  
reward 

Fuel cost 

Networking  
overhead 

25 missions 50 missions 

Simulations (Cont’d) 
Simulation results 
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Composition of groups 

Simulations (Cont’d) 
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Conclusions 

 We designed a series of heuristic rules to preserve the original 
group’s organization as much as possible when forming a new 
group. This strategy effectively reduces the traffic generated by 
related steps by reducing the disconnection and reconstruction 
operations of links between nodes. 
 

 Based on the ability matching principle, we have also made 
adjustments to the existing self-organizing algorithm and reduced 
the waste of agent capabilities during the grouping process.  
 

 The simulation results have shown that the NCH method has 
advantages in solving this problem. 
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