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A Study on the Monitoring Technique for Musculoskeletal
Safety Management and Implementation of the System
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Abstract Manufacturing workers are easily exposed to the risk of musculoskeletal disorders caused
by repetitive tasks in their working environment. This is due to problems with occupational
characteristics that repeatedly use the body. However, the current lack of monitoring systems for
monitoring and prevention has led to an increase in workers' exposure to risks each year. This
paper presents how to solve these problems in real working environment by producing wearable
devices using IMU sensors. After wearing a wearable type device, the user's movement is judged
through data analysis by receiving the rotation value according to musculoskeletal movement. At
this time, the risk is determined by measuring the number of rotations of the user by eliminating
bias and eliminating cumulative error, acquiring sophisticated data, and analyzing it in the form
of dynamic threshold values. Using the wearable device proposed in this paper, the effect of this
method could be checked through a web page measuring the number of rotations for elbow
musculoskeletal disorders.
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Module function

Creates a continuous two-way
connection stream between the
Web Socket| web browser and the web server

Connection based on the wss protocol by
connecting to the web server
through the specified web socket IP.
BLE UUID declared in Arduino is
) web-BLE and connected
Connection )
via Bluetooth
Raw Data Send gyro raw data to the
Processing web via the BLE
Receive gyro raw data from
Bias Arduino, calculate the average
Setting value, store the value as bias and

send it to Arduino.

Receive the bias value from the
Bias Bias Setting module and send the

Calculation bias removed from raw data
back to the web

Integral Integrate angular velocity to

Error change to position value and

Reduction | prevent integral error in the process
from increasing graph due to integral

Dynamically set thresholds based on

Threshold . . ) '
) new incoming data in real time and
Calculation :
previous values
) Determine the behavior of users
Motion i
based on dynamically generated
Measurement
thresholds
Risk Use Motion Measurement Module to
Judgment determine repetitive tasks and risks
Reads gyro data created in the
web server and draws it on the
Data screen as a graph, and provides
) o safety, warning, and danger as a
Visualization

dashboard according to the risk
determined by the
risk determination module.

Data Saving| Receive and save data calculated
Module from web browser.

B EEE I 8%
Table 1. Describe module specific functionality
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‘ J5 Lib. Incoming and!
Web App. Activation
HTTP Recuest
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Attempt to connect
sensor

BLE Dvice Discovery (known as UUIC)
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b+ BLEreceving
Data I
collection and Sensor connection
Traﬁi’mim" successful
operation Gy data I

f————"  Bissetting
Biasvalue
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Fig. 2. System process
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LSMODST |
19V ~ 36V

+2/+4/+8/+16g

sensor
analog supply voltage

linear acceleration full scale

gauss magnetic full scale +4/+8/+12/+16

dps angular rate full scale +245/+500/+2000
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