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Motivation 
1. Existing human–multi-robot coordination systems  
(HMRCSs) suffer from high decision-making time cost and 
large task tracking errors caused by repeated human 
intervention, which restricts the autonomy of multi-robot 
systems (MRSs). 

2. Most task supervisors in the null-space-based behavioral 
control (NSBC) framework need to formulate many priority-
switching rules manually, which makes it difficult to realize 
an optimal behavioral priority adjustment strategy in the 
case of multiple robots and multiple tasks. 

3. Deep reinforcement learning methods show great 
potential in HMRCSs. 
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Main idea 
1. The novel HMRCS is designed under the NSBC-based 
framework. 

2. A deep Q-network (DQN) with dueling structure is designed 
to address the problems of dynamic task priority adjustment 
in HMRCSs. 

3. Long short-term memory (LSTM) knowledge base is 
designed within an NSBC framework to address the problems 
of repeated human intervention in HMRCSs. 

4. An artificial potential field model is introduced to improve 
the state selection accuracy of the reinforcement learning 
task supervisor (RLTS). 
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Method 
Behavioral control task supervisor with memory 

Front In
form

 Technol E
lectro

n Eng



Major results 
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Conclusions 
1. The proposed RLTS with memory integrates DQN and 
LSTM knowledge base within an NSBC framework. Task 
switching frequency is reduced by 93%, and decision 
waiting time is reduced by 78%. 

2. RLTS can successfully memorize the human intervention 
history and reload human control input when robots are not 
confident, greatly improving the robustness and flexibility of 
the HMRCS. 

3. Simulations and experiments are conducted in an 
uncertain real-world environment to demonstrate the 
effectiveness of the proposed RLTS. 
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