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Motivation 
1. Active object detection (AOD) is important for service 
robots to complete tasks in the family environment, and 
leads robots to approach the target object by taking 
appropriate moving actions. 

2. Most of the current AOD methods are based on 
reinforcement learning with low training efficiency and 
testing accuracy.  
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Main idea 
1. Deep Q-learning network is effective for robot active object 
detection. 

2. The Q-learning network (DQN) model is designed to fit the 
Q-values of various actions, and includes state space, feature 
extraction, and a multilayer perceptron (MLP). 

3. A novel training algorithm based on memory is designed 
for the proposed DQN model to improve training efficiency 
and testing accuracy. 

4. A method of generating the end state is presented to judge 
when to stop the AOD task during the training process. 
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Method 
1. The DQN-based model is designed, including the state 
space, feature extraction, and an MLP. 

2. A novel training algorithm based on memory (TAM) is 
designed to speed up the exploration with high efficiency 
during the training and to increase the testing accuracy. The 
proposed training algorithm can generate more training data 
with positive rewards and prevent the model from repeatedly 
learning the data with negative rewards. 

3. The end state is used to judge whether the robot has 
arrived at the end point, and the generation method of the 
end state is presented. 
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Method (Cont’d) 
Dual-constraint denoising network 
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Method (Cont’d) 
A novel training algorithm based on memory (TAM) 
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Method (Cont’d) 
The generation method of end state 
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Major results 
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Major results (Cont’d) 
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Conclusions 
1. A DQN-based AOD model with a novel training algorithm 
is proposed to increase the training efficiency and improve 
the performance of the DQN model. 

2. A training algorithm based on memory is designed to 
avoid repetitive learning of the data with negative rewards 
and increase the amount of data with positive rewards in the 
training process. 

Front In
form

 Technol E
lectro

n Eng



Guohui TIAN is a professor at Shandong University. He 
received his PhD degree from Northeastern University in 
1997. From 1999 to 2001, he was a postdoctor with the 
School of Mechanical Engineering, Shandong University. 
From 2003 to 2005, he was a visiting professor with the 
Graduate School of Engineering, Tokyo University, Tokyo, 
Japan. His current research interests include service robot, 
intelligent space, cloud robotics, and brain-inspired intelligent 
robotics. 

Front In
form

 Technol E
lectro

n Eng


	A deep Q-learning network based active object detection model with a novel training algorithm for service robots
	Motivation
	Main idea
	Method
	Method (Cont’d)
	Method (Cont’d)
	Method (Cont’d)
	Major results
	Major results (Cont’d)
	Conclusions
	幻灯片编号 11



