CHgtxMSts| =2 %! Research Paper
Journal of the Society of Naval Architects of Korea

elSSN:2287—-7355, Vol. 60, No. 1, pp. 48-56, February 2023
https://doi.org/10.3744/SNAK.2023.60.1.48

Km Check for updates

A Study on Noise Reduction in Many—to—Many Communication Applying to
Smart Helmets in the Shipyard

Junhyeok Park'-Jun Soo Park® '

Major of Naval Architecture and Ocean System Engineering, Department of Mechatronics Engineering, Graduate
School, Kyungnam University'

Department of Naval Architecture and Ocean System Engineering, Kyungnam University2

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This paper implements many—to—many communication between users and develops a multi—functional smart helmet for worker
protection and environmental safety in the shipbuilding and shipping industry, First, the communication situation is recorded in
the field to perform signal processing for noise that interferes with communication, Then, it deals with the contents of developing
smart helmets, data acquisition, algorithms, and simulations, The simulation results analyzed by applying the adaptive algorithm
are shown, and their usefulness is confirmed, In conclusion, looking at the optimization process for the convergence factor of
the Least Mean Square and Filtered—x Least Mean Square Adaptation Algorithm was possible, It is thought that it has laid the
foundation for implementing many—to—many communication, the function of smart helmets that reduces or removes various noises

at the shipyard in the future,
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Fig. 1 Key features of smart helmet prototype
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Table 1 Specification of smart helmet

ltems Contents
Bluetooth 4.1
Communication WiFi 2.4 GHz, 5 GHz
modules LTE support (SIM Card)
GPS+IMU
Dimensions 286 mm X 240 mm X 160 mm
Camera 2 Mega-pixel (Wide angle)
Memory 2 G
Storage 16 G
Earphone socket 3.5 mm
Head lamp LED light
Standby mode 24 Hours
Battery | Max. usage time 3.5 Hours
Capacity 2000 mAh
Charging time 2 Hours (Micro USB)
Weight 500 g

(a) LTE, WiFi
Fig. 2 Photos of communication modules

(b) Bluetooth, GPS
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noise source
1

noise silgnal x(n)

Adaptive filter
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Fig. 5 FXLMS adaptive filter block diagram
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Fig. 9 Graphs of FXLMS algorithm simulation using different
step sizes (a) p=0.001, (b) p=0.01, (c) u=0.1, (d) u
=1, (e) u=4.2, (f) u=4.4, (g) u=4.6 for 10 seconds
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