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A Study on Characteristic Estimation of Squat Exercise
Using Exercise Velocity and Muscle Force
O T Fk™, A B2, /K 8™, g dh
Kazuya INOSHITA ™, Satoru KIZAWA ", Yoshikazu KOBAYASHI? and Ayuko SAITO™!
I TEEBERS: Kogakuin University
2 FKH TS National Institute of Technology (KOSEN), Akita College

A squat is an exercise in which the knee is repeatedly flexed and extended from an upright position. It has been
reported that a decrease in the velocity of the center of gravity of the body is one of the causes of falls during standing up
motion in the elderly. Clarifying the contribution of each muscle to exercise speed during squatting requires quantification
of the relationship between exercise speed and lower limb muscle forces, which is useful for evaluating motor function.
Therefore, in this study, we construct a squat model that estimates the velocity of the center of gravity using lower limb
muscle forces that contribute to hip and knee flexion and extension, and ankle dorsiflexion and plantarflexion.
Furthermore, by applying the proposed method to squats with different stance widths, we verify the contribution of each

muscle to the motion velocity.
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Fig.1  Estimated muscle forces during normal squat
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Fig.2  Estimated muscle forces during wide squat
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(a) Results obtained using left lower limb muscles forces (b) Results obtained using right lower limb muscles forces

Fig.3  Estimation results during normal squat
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(a) Results obtained using left lower limb muscles forces (b) Results obtained using right lower limb muscles forces

Fig.4  Estimation results during wide squat
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