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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.
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I. Introduction
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Fig. 1.

Screen shooting practice
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II. Preliminaries

2.1 Global game market
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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

AGsHe 2ol A-A|ARLe Blole A4, 1
(X Light emitting), A=t} IR Sensor Bar?] 73
Q2 HxtE [RE dlof 710 2 HE HAlE Wl AF2]0] 5}
B2 WSS U}QAHDY 2 98 SEs ). 1

% 62 sol= AN A|AR] SAtolck 17 604 Light
Emlttlng AME ot AT AW 220 FAsL IR
Lighted AreaS AASHY}. 710 BAE Light emitting
par barg ARESH HID 7]55 7= USB tufo]Ag} ¢
Astct, ®£3h 1368 Light Sending?l 7102 z}o]E
AN AL £H Alpbstal QIAIGHE AJARL SdolTi{7].

r%Er

Light emitting
g N Lig

\

N ol ™

S q

Light emitting part bar
T e

Light sending § B¥ YE B2 UERY
§ IntelR) USB 310 B Tt
P IntelR) Usg 310 &% 7t]
¥ Synology Virtual USB Hub
§ USB Composite Device
B USB Composite Device|
§ usB 482 HE BN
/9 UsBRE 8BS 30)
_/ busBEdEUsi
0 2Bk iKkR Al

=

Fig. 6. Light Sensor System
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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
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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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