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[ Verbal protest is a commonly reported challenging
behavior observed in children with autism
O Definition: sensory overload-induced .
crying, screaming, shouting, and yelling
] Detection will help us e m
 Understand frequency and context of occurrence
* Predict and prevent
 Reduce burden on caregiver
 Develop metric to evaluate the efficacy of therapy
1 Can we detect whether a child with autism is exhibiting
verbal protest from audio recordings?

Contribution

J Curation of a verbal protest audio dataset
J Development of verbal protest detection models
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T N S ac e evidence dataset
Explanations (LIME]) YRR YEEEN - GMM-N (0.100) and CNN-N (0.367)

op — GMM-N .933 916 .967 .690 .741 .780 + GMM-E (0.003) and CNN-E (0.007)
GMM-E 930 .913 .950 .643 .726 .699 "'

CNN-E 901 .929 .834 .722 .817 .617

CNN-E  .880 .927 .808 .710 .896 .515

Locally Interpretable Model-Agnostic

Ensemble model reduces the
false positive rate to 0.001

| | | | |
0 10 20 0 10 20 0 10 20
Frames Frames Frames

Three instances of verbal protest

Validation

Children shouting I S 3.9 %
Baby cry, infant cry I 60.3%

Child

Screaming I 73.6%
Crying sobbing I G 7.3%
Yell I 50 1%
Shout I 55 3%
Groan IS 52 8%
Grunt I 43.1%
Cough I 40.0%

Adult

Bus NI 33.9%
Car NI 08 7%

Vehicle

Noise I 27.1%
Insect I 22 8%
Television I 22 4%
Air conditioning I 155%
Thunderstorm I 125%

Environment

Environmental noise H 7.4%
Tearing M 3.4%

0O 01 02 03 04 05 06 0.7 08 0.9

Conclusion

d GMM model is lightweight but produces more false positives

(1 CNN model reduces false positive rate but requires more resources

 Ensemble model can be a superior choice

1 Future work is to explore reducing verbal protest episodes by utilizing
biomarkers and characteristics of the child and their environment.
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