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Development of a Safe and Secure Next-generation Home Rehabilitation
Support System Using Rough Sets

Yoshie ISHIT*', Ami OGAWA™ and Yujie GU™

This study developed a data-driven evaluation model for home-based upper-limb rehabilitation using
a rough set-based approach with privacy-preserving data processing. Pressure distribution time-series
data were collected from stroke patients during the Box and Block Test using a seat-mounted sensor.
Features representing differences between the affected and unaffected sides were extracted, and recovery
stage was estimated using a Directional Neighborhood Rough Set model. To protect personal information,
differential privacy with Laplace mechanism was applied under multiple privacy budget (&) settings.
Using 39 valid samples, repeated random sampling yielded an average accuracy of 0.650 without noise.
With an appropriate privacy budget (¢=0.5), accuracy degradation was minimal, indicating that privacy
protection and estimation performance can be balanced. These results demonstrate the feasibility of
integrating non-intrusive sensing, rough set modeling, and differential privacy for secure and practical
home-based rehabilitation assessment.
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Dataset m=FEE R Hyperparameter
1 0.650 1.5/8 2
2 0.700 1,2,4 3
g 0.700 3 2
4 0.650 1,3/1,5/2,5/3,5/4,5/3/5/2/1,2,3 2°20/2720/2°20/2°20/2720/18,19,20/20/9/3
5 0.600 1,2,3,4 3
6 0.700 1,2 8
7 0.600 1,2,3.4 4720
8 0.650 1,2,4,5 4720
9 0.650 1,3/2,3/2,4/2,5/2/3,4/3/4,5/ 2°20/2°20/2720/2°20/2720/2°20/2720/2"20
10 0.600 1,3,5/1,3/2,5/4,5/3 2°20/2720/27°20/3720/3,4,17,18,19,20
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#HY 1 0.640 0.0539
B 0.5 0.650 0.0447
#HL) JAZK 0.1 0.660 0.0624
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