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[Abstract]

In this paper, we design and implement a worker musculoskeletal assessment platform. The three core
components of this platform are the Mobile App, the Modeling Server, and the Web Platform. The Mobile
App is an Android application developed in Kotlin, targeting Android platform 12 (S) and Android API
Level 31 devices. The app utilizes the camera to capture various worker motion data and transmits it to
the Modeling Server. The Modeling Server is implemented using Node.js. This server converts the worker's
motion data—such as points, skeleton, and X, y, z coordinate data, measured by the mobile app—into
multidimensional arrays. It then applies machine learning frameworks like TensorFlow and Keras to predict
the worker's posture. The worker posture learning model is built using Teachable Machine. The Web
Platform is developed using React and visualizes the worker's movements as 3D animations along a
timeline. The machine learning-based worker musculoskeletal assessment platform developed in this paper

aims to contribute to minimizing musculoskeletal disorders in workers at industrial sites.
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I. Introduction
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ARt AN AW, 27E R Hate] AAIEE, Al
59 fQlog Qlsl L=tk A, A&, A,
Ao &%Fo] WAsh= Algtolti{1]. o] &
EZx 5 Myofascial Pain Syndrome), 2-5(Low Back
Pain), £35S Carpal Tunnel Syndrome), WA &
QA M ((Tennis Elbow and Golfer's Elbow), $2HRl=
=35 HHand-Arm Vibration Syndrome) £0] Q)t}. 0]

2t 2EAAEEY R0 T S92 & 13 Aot

Table 1. Symptoms of musculoskeletal disorders [1]

Type Symptom

Myofascial Pain
Syndrome

Muscle stiffness and pain, slowed
movement

Low Back Pain Lower back pain

Carpal Tunnel
Syndrome

Numbness and tingling in the
fingers

Pain on the medial and lateral
sides of the elbow

Tennis Elbow and
Golfer's Elbow

Hand-Arm Vibration
Syndrome

Finger vascular constriction and
sensory numbness
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Fig. 1. Trends in work—-related musculoskeletal disorders
by year [2]
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II. Preliminaries

1. Work Posture Evaluation Scheme

7189 LZAA B ARIM = =4 B2t 4
8] OWAS(Ovako Working posture Analysis System),
RULA(Rapid Upper Limb Assessment), REBA(Rapid
Entire Body Assessment) 5 THFSH AFd RHA| 7T 7]
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2. Machine Learning Framework

aAel HAlZd ZUdY = TensorFlow, Keras,
Scikit-learn, PyTorch £o] Qlc}.
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III. The Design of Worker
Musculoskeletal Assessment Platform
Based on Machine Learning

2 =eoMe AGA 2244 97F 2HES AAlR
o}, ARl 22AA W} BAEL WA WY pHeA
91 Mobile App, Modeling Server, Web Platform© 2

P}

E . - -
(a) (b) (c)
Mobile App

Modeling Server Web Platform

Fig. 3. Component of Musculoskeletal Assessment Platform
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Fig. 4. Icon for a mobile app
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Fig. 5. 3D model character for visualizing worker pose
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IV. The Implementation of Worker
Musculoskeletal Assessment Platform
Based on Machine Learning
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Fig. 6. Worker musculoskeletal assessment platform
architecture

1. Mobile App Implementation
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As it o] 9 JiE g2 & 29 Aot

Table 2. Mobile app development environment [11]

Item Version
Android Platform 12(S)
Android API Level 31
Language Kotlin
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Fig. 7. Worker musculoskeletal data sent to modeling server
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2. Modeling Server Implementation
Modeling server= node.js& AF23sto] L3s}. o]
A 2utd QoA Sk AgAte] At ol &

T3] 8uh o] TiRMY vl Wk,

3 3 3 <>
e —— '
Nﬂl
Worker pose data

Numpy

Fig. 8. Data transformation into N—-Dimensional Array
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Fig. 9. Predicting worker posture using a machine
learning framework
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Fig. 10. Modeling worker posture using Teachable Machine
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3. Web Platform Implementation
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Fig. 11. 3D animation visualization process of worker posture
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Fig. 12. Worker 3D Character Animation Postures
According to the Timeline
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Table 3. Web Platform source code

IndexPage.css
Web CSS file

Intro.css

LeftMenu.css

public
src
.gitignore
& package.json
package.json.4258261456
{J package-lock.json
README.md

Web UI file

g tsconfig.json

yarnlock

Web Platform 13 69] @S 43885t

V. Conclusions
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