Please feel free
to contact me

IEEE ICASSP 2023 Satellite Workshop - Ambient Al: Multimodal Wearable Sensor Understanding

A Health Profiling Framework for Children Leveraging Multimodal Learning Based on Ambient Sensor Signals

%@mrm.m\i@@ Zhihan Jiang', Cong Xie2, Edith C.H. Ngai
1 The Univerisity of Hong Kong, Hong Kong, China, 2 Tencent, Shenzhen, China

+%|8A |5
4| 52 (|

Introduction

Traditional methods for health profiling are usually expensive and require specialized expertise. The growing prevalence and development of wearable devices have made it feasible to collect ambient
sensor signals, providing us with new opportunities to profile children's health in a cost-effective and comprehensive manner.

Inspired by recent works in multimodal learning, we propose a health profiling framework for children. First, we extract context and motion patterns from their personal and family characteristics and
acceleration signals. Then, context and motion embeddings are generated by two encoders and input into a lightweight neural network to profile children's health from the perspectives of physical
activity intensity, physical functioning, health confidence, psychosocial functioning, resilience, and connectedness.

We evaluate the proposed method on real-world datasets, and the results show its outstanding performance. Specifically, the context pattern is effective in profiling children's health, while the motion
pattern is significantly effective in assessing children's physical activity intensity.
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» PedsQL: health-related quality of life
« EQSD: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression
 (Connor-Davidson Resilience Scale: resilience ‘
 Resnick Social Connectedness Scale: connectedness

« (Context features are effective on the inference of most health indicators.
* Motion features are significantly effective on the inference of MVPA.

* The proposed framework achieves the best performance

under all settings and is more robust when dealing with both modalities

Conclusion

We propose a health profiling framework for children leveraging multimodal learning based on ambient sensor signals. Although the motion pattern can significantly improve the performance on MVPA, it
adversely influences performance on other indicators, thereby decreasing the average performance.

Future Work

* Explore better ways to fuse the information from two modalities.

* Prune the less important contextual features and motion channels to make the model more lightweight.
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