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[Abstract]

With the current surge in leisure sports activities involving firearms and the costly shooting practices
in the military, there's a growing interest in using virtual reality as a cost-effective alternative. This
study proposes a system that addresses the drawbacks of existing shooting practice setups, such as dim
spaces and high installation costs, by making it feasible on large display screens. The system integrates
IR receivers and guns for practice, ensuring usability and efficiency through an application. Additionally,
an accuracy adjustment feature enhances precise coordination recognition. As a result, this cyber light

gun system offers an affordable solution for outdoor training.

» Key words: Virtual training system, simulator, infrared IR, light control, screen shooting

2

B OERe d4sEx gl BYRHRN $/1F BEF BFo] Sofbn glon], TrilA
= oulgo] Bol St A4 FAg Aden i AR ARd v e Ao FAS 9
= AZRe QA oed wige FAL A¥e tAs) s A A 28T A
ou 2] AFHIL glrk. B AFNAE AEe] 23 AF FA Az FAH ofF
& B Ee M HES Hzos) 98 0 UaZde] FHANE AT F Y M-
92 Ak ol fla) Ave] R GANE FASRD R AL Bl FaAde 2P P
Hoha, o ZeAlel A B A8 BEHE AN w9, 97 248 15 Fse o
A AET AN F URS Ak olF Fal W MGORE Aoly] golE A Axge
47 BEE 5 92 Ao /0
> ZAOL: TPERT AIAR, AIAOIEL, MM IR, 2I0|EH, ATRUA

» First Author: Byong-Kwon Lee, Corresponding Author: Byong-Kwon Lee
*Byong-Kwon Lee (sonic747@daum.net), School of media contents, Seowon University
* Received: 2024. 04. 16, Revised: 2024. 05. 07, Accepted: 2024. 05. 08.

Copyright © 2024 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



86 Journal of The Korea Society of Computer and Information

I. Introduction
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Fig. 1.

Screen shooting practice

SRS, Atold] 7 4 AL ChEe of£e

4 BrEAEAARE 050 B At
He2 Ax|ugo] Wo| S, o g Aol sfofels
Sl Qeh3). 2 oq;mwh 49 U e FoME A}
AASE & 4 9l00] MANES A48 Lt 2
83 4 9l LED thgriaZelo] Helo} 1 g Al

> of

iu

)
:,

rlr

J
r
14

II. Preliminaries

2.1 Global game market
=228 AR 2023~2023F
2 48] oF USD 450019] 4018 &

=9t oF 31%2] CAGR
2 702 o

|" Global Virtual Reality in Gaming Market Overview

Global Market Analysis,
By Region, 2033

Global Market Analysis, By
Application, 2033

Fig. 2. Global Game Market
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2.2 Screen shooting System
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Fig. 3. Screen shooting system
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Fig. 4. Screen shooting practice
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III. The Proposed Scheme
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Fig. 5. Light Gun Operaion system

3.1 Light Sensor and Calibration
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Fig. 6. Light Sensor System

a1 S9F ORe-A QA Ao g Al|d A
S A718kel1 HlojElE X, Y WolA Fpygor wet &
ORe-A S & 4 == 5k f =3 =(Pseudo code)
ojct. ojet 2 IS AAH (gun)> UR-A 75t

AlInitialize serial communication] --> B[Initialize mouse];

-> C[Repeat foreverl;

--> D{Is data available in serial input?};

B
c
D -->|Yes| E[Read data from serial input until newline characterl;
E --» F[Split data into x and y coordinates by commal;

F --> G{Comma exists in the data?};

G -->|Yes| H[Extract x coordinate from the data before commal;

H --> I[Extract y coordinate from the data after commal;

I --> J[Convert x and y coordinates to integers];

J --> K[Move the mouse to the specified x and y coordinatesl;

D -->|Nol C;

Fig. 7. HID mouse recognition process
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Table 1. Mouse Calibration for light gun
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Fig. 8. Mouse Button Assignments for Light Gun
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3.2 Gun zeroing and target
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Fig. 9. 3-Shot Zeroing Script for Bullseye Target
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Fig. 10. Gun target algorithm

3.3 Action Gun Shooting Game
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Fig. 12. Add Audio and explosion for Inspector
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Fig. 13. Design of Gun Shooting Game

IV. Experiment and analysis
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Table 2. Specifications and Environment

Div Specifications and Environment
Model Tools Blender 4.01
Game Engine Unity Hub 2022.03f(LTS),C#
0S Windows 11 and Web.2.0

LG 75 inchi, 1920%1080, 60FPS
Ulitmate Light Gun(Gun4IR)

Display Deivce
Light Gun
Light IR Bar

Recommended for TVs or Projectors
from 10 inches up to 100 inches in
size. Works up to 14 feet away
from the screen. Compatible with
Arcade Guns and Ultimarc Aimtrak
light guns. Powered through USB
cable. Size: Length: 11.55", Height:
0.25", Depth: 0.5" Also works as a
Nintendo Wii/WiiU Sensor Bar.
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Fig. 14. Add Audio and explosion for Inspector

ejo] AL AU LED
3 Rl EAlste S 1Ee
tjaza]o] x]o] At R 441 AA S St
E

-

Fig. 15. Add Audio and explosion for Inspector
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Table 3. Comparison of proposed system features

Div LED Display Beam
(Proposed) Projector

Installation cost >20% >100%
Product Mobility easy Complex
Outdoor Brightness Bright(80%) Dark(50%)
Assemblyability Simple Complex

Accuracy Midium Best
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V. Conclusions
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