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ABSTRACT

Human movement analysis is vital for preventing musculoskeletal injuries. This study
combines markerless motion capture (Kinect V2) and musculoskeletal modeling (OpenSim)
to analyze the squat movement, a part of the "picking up items from a low position" activity.
Movement data was acquired and processed through Inverse Kinematic analysis to
reconstruct motion, followed by Inverse Dynamics and muscle force analysis. The results
show a non-linear relationship between the right knee flexion angle and the tendon force of
the biceps femoris long head (bflh_r) muscle. The tendon force peaked at approximately
1275 N at a knee flexion angle of 90 degrees, a crucial transition point. This research
demonstrates the feasibility of this non-invasive approach, although the limitation of not
using a force plate restricts the interpretation to internal muscle dynamics.

Keywords: Kinect V2, OpenSim, Inverse Kinematic, Inverse Dynamics, Tendon Force.
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ABSTRAK

Analisis gerak manusia vital untuk mencegah cedera musculoskeletal. Penelitian ini
menggabungkan markerless motion capture (Kinect V2) dan pemodelan musculoskeletal
(OpenSim) untuk menganalisis squat yang merupakan bagian dari aktivitas "mengambil
barang dari posisi rendah". Data gerakan diakuisisi dan diproses melalui /nverse Kinematic
untuk merekonstruksi gerakan, diikuti oleh Inverse Dynamics dan analisis gaya otot.
Hasilnya menunjukkan hubungan non-linier antara sudut fleksi lutut kanan dan gaya tendon
otot biceps femoris long head (bflh_r). Gaya tendon mencapai puncaknya (sekitar 1275 N)
pada sudut fleksi lutut 90 derajat, yang merupakan titik transisi krusial. Penelitian ini
membuktikan kelayakan pendekatan non-invasif ini, meskipun keterbatasan tanpa force
plate hanya memungkinkan interpretasi dinamika internal otot.

Kata Kunci: Kinect V2, OpenSim, Inverse Kinematic, Inverse Dynamics, Gaya Tendon.
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