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The squat exercise is considered as one of the effective physical rehabilitation exercises representing human 
anatomy, muscle activity and body function. In particular, estimation of posterior pelvic tilt during squat motions is 
an important factor in monitoring patients' rehabilitation and diagnosing physical disorders. To perform the second 
phase of physiotherapy rehabilitation, most of them performed in the home without an expert, a monitoring system 
estimating posterior pelvic tilt is necessary. In this study, we develop a deep learning model that estimates posterior 
pelvic tilt trained by data collected from a wearable device composed of multiple IMU sensors. Sensors of the 
wearable device are located on L3, S2, thigh and calf. 3 subjects and 3 investigators participated in building the 
dataset. We evaluated the performance of the deep learning model based on transfer learning. However, data that 
comes from multiple investigators having each personal tendency entails a robustness problem when training the 
model. To tackle this problem, we implemented meta-learning which trains a variety of multiple learning tasks and 
quickly adapts to a new task using only a few samples. For this concept, it is hypothesized that the designed system 
is composed of 3 subjects and 2 investigators for the source domain which is used for meta-update and 1 subject and 
1 investigator, who is not a member of the source domain, for the target domain. For the meta-learning training and 
test, we constitute the source dataset and target dataset with 100 samples for each investigator and 100 samples, 
respectively. As shown in Fig. 1(a), we showed that the proposed model outperforms transfer learning. Then, Figs. 
1(b)-1(f) show the result of comparing the number of target domain samples. 
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Fig. 1 (a) Performance all samples in the source and target domain (Yellow: proposed, blue: transfer learning); (b)-(f) The result of 

changing the number of target samples from 20 to 80 by increasing it by 20 
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