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Summary

Personalization of activity recognition has become a topic of interest to improve recognition performance for

diverse users. Recent researches show that deep neural networks improve generalization performance in activity
recognition using inertial sensors, such as accelerometers and gyroscopes; however, personalizing deep neural net-
works is challenging because it has a thousands or millions of parameters but generally personalization should be
done with small amount of labeled data.

This paper proposes novel way to personalize deep neural networks by preventing overfitting using un-labeled
data. This is done by adding output-distribution similarity regularization between the reference model and person-
alized models, which is an extension of distillation recently proposed by Hinton. Experiments on an opportunity
activity recognition dataset, one of the most famous datasets in the fields, demonstrates that the proposed regular-
ization techniques prevent overfitting even if we have few labeled data for each target classes per users, and provide
better recognition performances compared with other personalization techniques. We also conduct various experi-
ments, including a no-labeled data setting and combination of the proposed method and well-used personalization
techniques to check if the proposed method is complementary with existing methods or competitor of its. The results
suggest that the proposed regularization works well in various settings, and complementary with existing methods.
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(a) Nswp =500000

Ref | Mixin | FT | FI-D | FI-T | SVD | SD | KL || SSD
S1 || 0.81 | 0.01 |-0.06 | -0.05 | -0.06 | -0.01 | -0.05 | 0.02 || 0.02
S2 || 0.78 | 0.02 | -0.11 | -0.09 | -0.11 | -0.02 | -0.04 | 0.02 || 0.02
S3 || 072 | 0.04 | -0.13 | -0.12 | -0.14 | -0.03 | -0.13 | -0.00 || 0.02
S4 || 0.78 | 0.03 | -0.15 | -0.14 | -0.14 | -0.05 | -0.09 | 0.04 || 0.04

ave || 0.77 | 0.03 | -0.11 | -0.10 | -0.11 | -0.03 | -0.08 | 0.02 || 0.03
avejpy || 079 | 0.02 | -0.11 | -0.10 | -0.10 | -0.03 | -0.06 | 0.03 | 0.03

(b) Newp =5000 FODO
Mixin | FT | FL.D | FI.T | SVD | sD | KL | SSD
S1 ] 066 [ 0.03 [0.00][ 001 |-0.00] 0.02]-0.00] 0.04 [ 0.04
$2 |/ 057 | 0.07 | 0.01 | 0.03 | 0.01 | 0.03 | 0.01 | 0.05 || 0.05
S3 | 045 | 017 | 0.10 | 0.09 | 0.10 | 0.14 | 0.07 | -0.01 || 0.05
sS4 053] 013 | 009 | 008 | 0.08 | 0.11 | 013 | 0.13 || 0.13
ave || 055 | 0.10 [ 0.05] 0.05 | 0.05 | 0.07 | 0.05 | 0.05 || 0.07
averas || 059 | 0.08 | 0.03 | 0.04 | 0.03 | 0.05 | 0.05 | 0.07 || 0.07
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() Nswp=2000000
FT | FTD | FIT | SVD | sD | KL || ssb
S1 081 ] 0.02 |-0.09 | -0.08 | -0.10 | -0.07 | -0.08 | 0.03 || 0.05
S2 || 078 | 0.05 | -0.11 | -0.09 | -0.10 | -0.07 | -0.05 | 0.03 || 0.06
$3 1| 072 | 0.07 | -0.02 | -0.02 | -0.01 | 0.01 | -0.04 | 0.00 || 0.06
S4 || 0.78 | 0.06 | -0.04 | -0.04 | -0.05 | -0.00 | -0.02 | 0.05 | 0.06
ave || 0.77 | 0.05 | -0.06 | -0.06 | -0.07 | -0.03 | -0.05 | 0.03 || 0.06
averns || 079 | 0.04 | -0.08 | -0.07 | -0.08 | -0.05 | -0.05 | 0.04 | 0.06

el
8,
£
=
=

(d) Newp =200 00 FOO
Ref | Mixin FT FT-D FT-T | SVD SD KL SSD

S1 | 0.66 | 0.08 | -0.02 | -0.01 | -0.03|-0.02 | -0.01 [ 0.06 | 0.10
S2 || 0.57 | 017 | 0.07 0.07 0.06 | 0.08 | 0.10 | 0.08 | 0.16
S3 || 045 | 0.27 | 0.17 0.18 0.19 | 023 | 0.17 | 0.00 || 0.18
S41/ 053 | 022 | 0.15 | 0.15.15 | 0.17 | 0.15 | 0.19 | 0.21

ave || 0.55 | 0.18 | 0.09 0.10 0.09 | 0.11 | 0.10 | 0.08 | 0.16
avejos || 0.59 | 0.15 | 0.07 0.07 0.06 | 0.08 | 0.08 | 0.11 || 0.16
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