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A Study on Design and Interpretation of Pattern Laser
Coordinate Tracking Method for Curved Screen Using
Multiple Cameras

Linpyo Jo, " Jeongho Kim and ®Yongbae Jeong
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Abstract

This paper proposes a method capable of stably tracking the coordinates of a patterned laser image
in a curved screen shooting system using two or more channels of multiple cameras. This method can
track and acquire target points very effectively when applied to a multi-screen shooting method that can
replace the HMD shooting method. Images of curved screens with severe deformation obtained from
individual cameras are corrected through image normalization, image binarization, and noise removal.
This corrected image is created and applied as an Euclidean space map that is easy to track the firing
point based on the matching point. As a result of the experiment, the image coordinates of the pattern
laser were stably extracted in the curved screen shooting system, and the error of the target point
position of the real-world coordinate position and the broadband Euclidean map was minimized. The
reliability of the proposed method was confirmed through the experiment.

Keywords: Machine Vision System, Simulated shooting system, screen shooting system, laser image
processing, multi projection
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Figure 1. 3-channel multi-projection design
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Figure 2. H/W configuration diagram of a screen shooting system using a curved screen
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Table 1. Laser processing method applied to screen shooting
category Explanation
It divides the time slice by the required length of the laser transmission time, and allocates a small
TOM time divided into individual paths to recognize the impact point.
Attaching a lens to an existing laser, the laser image is transformed from a dot shape to a bar
LPM
shape so that the laser pattern can be projection to recognize the impact point
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Figure 4. Range of laser images on a flat screen(L) and curved screen. (R)
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Table 2. Laser coordinate tracking test after application to the curved screen shooting system

Angle range Horizontal standard shooting test Angle range Horizontal standard shooting test

000° ~ -015° 000 ~ 015°

-015° ~-035° 015° ~ 035°

- 035" ~ -060° 035° ~ 060°
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TS At Al=EES AEst G Zdlze FAME R4S AMEe 2y BRE Y
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Table 3. Experimental results.

Horizontal . . Horizontal . .

range(L) Vertical range Shooting pose range(R) Vertical range Shooting pose

000° ~ -015° 000° ~ 024° Standing 000 ~ 015° 000° ~ 024° Standing

(Hit on target) (Hit on target) (Hit on target) (Hit on target) (Hit on target) (Hit on target)

- 015" ~-035° | 005" ~ -005° Squatting 015° ~ 035° 005° ~ - 005° Squatting

(Hit on target) (Hit on target) (Hit on target) (Hit on target) (Hit on target) (Hit on target)

-035° ~-060" | 000° ~ -020° Prone 035° ~ 060° 000° ~ -020° Prone
(Hit on target) (Hit on target) (Hit on target) (Hit on target) (Hit on target) (Hit on target)
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