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A Review of the Most Widely Used Lower Limb Musculoskeletal Models to Simulate
Squat Motion using OpenSim

Z.Imani Nejad Department of Mechanical Engineering, University of Birjand, Birjand, Iran
Kh. Khalili Department of Mechanical Engineering, University of Birjand, Birjand, Tran
Abstract

Most available musculoskeletal models are made based on activities with a limited range of motion (ROM) like walking and
running. Making sure about the squat simulation results, which include severe hip and knee flexion angles, is one of the most
challenging problems in movement biomechanics. Choosing the appropriate musculoskeletal model as the first step of simulation has
always been one of the main questions of researchers. This study has introduced the musculoskeletal models used in the most
important previous studies conducted by domestic and foreign researchers using OpenSim. By summarizing the available models, a
comprehensive guide has been provided which includes information about these models. F, a simulation step using the CAMS-Knee
datasets was performed and the results were compared. The high error of knee joint contact force (RMS of the best model: 72% BW)
emphasizes the necessity of providing more accurate models in this field. Developers of musculoskeletal models can benefit from the
results of this research to improve the current models for simulating activities with severe degrees of lower limb joint flexion.
Keywords: Musculoskeletal Model, Lower Limb, Squat, OpenSim, Joint Contact Force, Joint Angle.
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