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/ Introduction " |Result and discussion N
Since the childcz.lre environme.nt has signiﬁcantly changed, improving and supporting childcare ¢ Results of performance evaluation
have become major challenges in current society. Automatically recording and subsequently . .
observing childcare activities can be used for various purposes to support childcare. However, Machine Learning Model ~ Accuracy  Precision  Recall Fl-score  1H€ class1ﬁc§t10n performance of random forest
methods to detect childcare activities using off-the-shelf devices have not yet been proposed. Random forest 0.711 0669 0711 0.659 model was highest, with values of about 0.7.
. . N . Gradient boosti 0.637 0.595 0.637 0.589
This study develops a method to detect childcare activities that parents perform for their ngi;fi?: re‘;f;;s?fn 0.605 0574  0.605 0.564 ‘
babies using an off-the-shelf wearable device. We define nine childcare activities and develop Multi-class SVM 0.222 0222 0222 0212 The random forest model is expected to be
corresponding detection models based on motion-sensor data from a smartwatch. Our evaluation K-nearest neighbor method 0.185 0.190  0.185 0.173

useful in estimating activities during childcare.

in a laboratory setting resulted in classification performances of 71% (F1: 0.66).
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. e standing hold 0.385 It wa§ necessary to (.examlne h.ow the activity labels with low f1-scores

acc-{x,y;z} . ovar C Mn g +  Highest frequency sitting_hold 0.228 were incorrectly estimated using the random forest model.

rotation-{xyz} | . pMax ° Std * Amplitude

Estimation accuracy of random forest It shows how likely each activity label was to be estimated

4. Generation of machine lcarning models | 3. Eﬁ““lﬁ‘m of = . for each activity label. The value for each activity label
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sacceleration”. “rottion= walking_stroler - I I A B o Smartwatch is a device worn on the arm; therefore, it does
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(e)bathing (a)standing_hold  (b)sitting_hold (c)sitting_milk (d)play COHCIuSlon \
=00 y This study estimated childcare activities for males in their 20s by collecting motion data from a smartwatch and creating
£ ot multiple machine learning models. The results showed that the random forest model exhibited high performances of
et 28 + (j)others . . . .
about 0.7 for fl1-score, so this model may be useful for estimating childcare activities.
However, the classification of similar activities remains a problem, and it is necessary to devise a method of
T ewedumea © " = ~a 2 estimation using multiple devices.
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Contents: . . . . . . . .
(a)standing and holding a baby, (b)sitting and holding a baby, (c)giving milk with a bottle, (d)playing and lifting, (¢)bathing, (f)changing diapers, This study only considered the childcare activity of males in their 20s in a laboratory environment; therefore, it is
(g)changing clothes, (h)walking with a baby stroller, (i)walking with a baby carrier, (j)basic activities in daily life

necessary to conduct experiments including other age groups and females and to conduct experiments that
K 10 types of activity labels ) wnsider a real environment. J




