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Motivation 
ADHD: Attention Deficit Hyperactivity Disorder 

Prevalence of ADHD children is about 5%–8% 
Traditional diagnostic methods 

• Interview: doctors communicate with 
parents 

• Observation: children's behavior at 
visit 

• Questionnaire: fill in the paper 
quality form on site 

Traditional methods’ problem 

• Insufficient medical resources 

• Lack of medical informatization 

Age Abnormal  behavior 

Before 6 Poor self-control, 
hyperactive 

6–12 Communication difficulties, 
learning disabilities 

12–18 Adolescent rebellion, 
personality impulse 

Adult Lonely, 
antisocial character 

Abnormal behaviors of ADHD patients at different ages 
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Method 
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IQ test  

Emotion test  

Teachers & Parents feedback  

Raven’s SPM  

SCARED           Anxiety disorder  
DSRSC           Depression assessment  
CDI                    Severity of depressive symptoms 

SNAP-IV           Symptoms of ADHD  
Weiss’s           Social competence  
Conner’s           Behavioral and social issues  
 

Initial interface Sign up Introduction 

Questionnaire 

1 2 3 

4 5 

Choose report Result 

6 

Scale test 
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The Stroop test 
evaluates mainly 
children’s ability to 
suppress cognitive 
interference by 
conflicting word 
meaning and font color. 

Wisconsin card sorting 
test (WCST) evaluates 
mainly children’s cognitive 
transferability by changing 
test rules of color, shape, 
and quantity. 

Expression recognition 
test evaluates mainly 
children’s social 
cognitive ability by 
classifying expressions 
of face pictures.  

Comprehensive psychological experiments  
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Deployed in the hospital since July, 2019 

Camera 1 gets the frontal video of the child 

Camera 2 gets side videos of the child 

Software-hardware coordination  
data capture device  
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Abnormal behavior detection algorithm  
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We measured the performance of the model through various indicators. 

We added two common sequential deep models as control methods: GRU 
and LSTM. 

We also masked information to evaluate the priority of different data: eye 
attention (BERT-eye), facial expression (BERT-fac), 3D-skeleton (BERT-ske), 
and the answer of executive functional tests (BERT-ans). 

Major results 
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Conclusions and future work 

• Conclusions: We have proposed 
a deep learning model (BERT) to 
fuse all information for the 
identification of abnormally behaved 
segments, with all the visual signals 
needed. The entire information 
system standardizes the method of 
ADHD diagnosis. It provides detailed 
assessment reports. 
 

• Future work: We will promote this 
system to more hospitals to gather 
more clinical data. We will also 
develop the algorithms and the 
auxiliary program to empower more 
patients with the AI technology. 
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