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Pose estimation and performance evaluation of weight training videos
using deep learning
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In this study, we perform form evaluation for weight training based on skeletal point information obtained from
a camera. Performing weight training in the correct form is important for improving muscle strength and reducing the
risk of injury. However, weight training is usually performed without an instructor. Therefore, we propose a system
that can evaluate trainee's own weight training form using a camera. In existing systems, the positional relationship
between the camera and the person is fixed. On the contrary, our system acquires 3D skeleton point information from
the video, and thus the system is robust to variations in the positional relationship between the camera and the person.
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Fig.2 One set of bench press operations
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Table 1 Threshold setting

REC | FHEFIEQ) | FHETFEQR) I FEA(3)
0 21<9 0<150r85<9 20 <0
1 19<6=20 15=<0<20 18<6=20
or
80<0=85
18<6=19 20 =6<25 16 <6=18
3 17<6=18 25<0<30 14<6=16
or
75<0=80
4 16 <0=17 30 =0<35 12<0=14
5 15<6=16 35<0<40 10<6=12
or
70<0=75
6 12<6=15 40 <0<45 8<6=10
7 9<6=12 45<0<50 6<6=38
or
65<0=70
8 6<0=9 50 <0<55 4<0=6
9 3<0=6 55<0<59 2<0=4
or
61<0=65
10 0=3 59 <0=<61 0=2
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Fig.4 Schematic diagram of the experimental environment
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Table 2 Performance assessment results
N F

AT

. . A
DX P 1D id il D T

[cm] [O ] Aay P =e P =e Aay
170 45 4 2.5 9 4.75
170 90 0 6.5 9 5.95
170 135 0 4.5 8 4.65
95 45 0 3.5 8 4.15
95 90 7 7 8 7.30
95 135 0 6 7 5.10
80 45 0 5 9 5.20
80 90 9 6 10 7.80
80 135 5 4 4 4.50
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