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responses to
simple utterances 

A. Background of ASD
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B. Our proposed method
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Technology towards ASD

Not youngtoo expensive Could be better
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A. Procedure of the responsive social smile protocol 

• Friendly environment :
• green walls, colorful chairs and toys

• Audio-video recording
• Three paticipants
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B. Clinical Database 

Common gender ratio 
of ASD .60%

4:1

8 33

Gender ratio of the clinicial database
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Refer others’ work Design our own model
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A. Temporal Stimulus Localization 

Kaldi Our ASR system AISHELL-2 database +

B. Face Detection OpenCV-DNN

[12] D. Povey, A. Ghoshal, G. Boulianne, L. Burget, O. Glembek, N. Goel, M. Hannemann, P. Motlicek, Y. Qian, P. Schwarz 
et al., “The kaldi speech recognition toolkit,” in IEEE 2011 workshop on automatic speech recognition and 
understanding, no. CONF. IEEE Signal Processing Society, 2011. 
[24] J. Du, X. Na, X. Liu, and H. Bu, “Aishell-2: Transforming mandarin asr research into industrial scale,” arXiv preprint 
arXiv:1808.10583, 2018. 

[25] G. Bradski and A. Kaehler, Learning OpenCV: Computer vision with the OpenCV library. ” O’Reilly Media, Inc.”, 2008. 
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C. Facial Expression Recognition 

Spatial Temporal +
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C. Facial Expression Recognition 

Oulu-CASIA database :
480 videos (80 subjects by six expressions) 

[30] G. Zhao, X. Huang, M. Taini, S. Z. Li, and M. Pie`ka Ïnen, “Facial expression recogni`on from near-infrared videos,” 
Image and Vision CompuFng, vol. 29, no. 9, pp. 607–619, 2011. 
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D. Stimulus Scoring 

E. ASD Classification 

0
1
0
0
0
0

Non-ASD
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A. Experiment Settings 

A stimulus-level video:
• 20 seconds
• under the condition of 24 FPS
• approximately 480 frames 

Face images:
• resized to the shape of 224×224
• 7-frame clips 
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B. Fine-tuning FER Model

Self-collected database

Two major problems：

• The output of the pre-trained model has six 
categories, which does not match with our binary 
classification. 
• Change the last layer.

• Most databases for facial expression recognition are 
collected from adults, which may not work well on 
young children. 
• Fine-tune on a self-collected database 

containing 15,000 videos.
• Achieve the accuracy of 92.60% for smile 

classification on the self-collected database.
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C. Results of Stimulus Scoring

• Children : 41

• Stimulus scores : 196

• Threshold : 0.9 
which means the child must give a clear 
enough response to count as smiling. 

• Evaluation label : majority voting from three
clinicians’ individual results. 

• Validation: leave-one-out cross validation

• Accuracy : 85.20% 
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D. Results of ASD Classification

• Children : 41
• Input: 6-dimensional feature vector consisting of all 

stimulus scores 
• Missing data : mean of the other stimulus scores from 

the same child 
• Validation: leave-one-out cross validation
• Accuracy : 80.49% 
• Evaluation : predict with clinicians'’ stimulus scores

directly
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E. Failure Case Study 

Minority : ambiguous emotion

Majority : spontaneous smile
but not responses
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80.49%

ASD classification 

85.20%

Future Research
• Judge whether children’s reactions are not due to designed stimulus.
• Fuse data from multiple complementary protocols of a child to further enhance the 

screening performance. 

Stimulus scoring 

92.60%

Self-collected emotion
classification
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