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Abstract The paper proposed the method of calculating the latest approach angle that can reliably
recognize multiple laser images even with the change in separation distance between screen and laser
launch device. This method recognizes the angle of the laser pattern angle by using the distance of the
laser pattern angle, and the angle extraction of the laser detects the laser image from the acquired
image using the labeling algorithm, and performs the huff conversion to extract the angle of the straight
line. The distance of the reference angle and angle of the laser image extracted using Euclidean distance
among similarity scales is calculated, and the furnace is recognized using the calculated distance result
value. Experiments with changing the separation distance to "200 cm to 400 cm" showed 100%
recognition of individual strands at all separation distances. The experiment confirmed the reliability

of the proposed method.
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E49] ARG A0 AMSEE 4 TS AEE
ojx F4 A7 Walol= AR ohE3t WH(Time
Division Multiplexer method), #°J* =E 44
(Laser Dot method) ¥ do]A =& wHH(Laser
Pattern method)°] 1t}

{Table 1) Laser image processing method applied to
screen shooting

category explanation
It divides the time slice by the required length of the
DM laser transmission time, and allocates a small time
divided into individual paths to recognize the impact
point.

Laser is projection as a dot shape, and the laser image
LDM h ; )
is processed to recognize the impact point

Attaching a lens to an existing laser, the laser image is
transformed from a dot shape to a bar shape so that the

LPM o .

laser pattern can be projection to recognize the impact

point

(Table 1)9] T}t Hlo]4 F4 Hephge 4% w
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o|A I ZA=7} Wl o]A A 300cm °HY
A% 045°2} 135°9] Hjd Z=7} Q14 §E-2aPH
110°F Z3psto] s At=o] TALE oA YA &
5 QlAskA &gt

£ =52 LPMY] AL sidst]| s o4 A
W3l oA o g B4 719 Fo|A FAfE QlAsh=
e AT

(Table 2) Features by laser image processing method

category characteristic

+ Mainly used for shooting system within

100 shots per minute
TDM - In case of high-speed continuous firing
(over 600 shots per minute), laser processing
is missed when there are 4 or more kills.

- When simultaneously firing a target, if

the lasers overlap at the same position,
they cannot be recognized as a target.

LDM . AN

- Laser image processing is limited for

high-speed continuous firing (over 600

shots per minute)

- Because it is not time-limited, it can be
fired.

LPM - There is no overlapping of laser images
between the paths, so it can process
more than 600 shots per minute.

(Table 2)+= #lo]A F4 A WHE EXo|H LPM
< [Fig. 113 Zo] #o]A P42 DotollA] Bar B2
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(Table 3) Screen Shooting System Installation Environment

Dot—type laser module combined with a bar—shaped | Set the angle by category screen distance line space
patter lens Production of pattern laser module rotaing the pattem 13°
laser module OO university 450cm 100cm
[Fig. 1] Pattern Laser Module Fabrication of LPM 00 forest lodge 350cm 105cm
NAVY(Jinhae) 200cm 250cm
1 lane of fire pattern 2 lane of fire pattern 3 lane of fire pattern 41ane of fire pattern ARMY(Yanggu) 150cm 250cm
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[Fig. 2] Assigning Angle by Sarrow of LPM
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[Fig. 7] Screen area(L) and camera area(R)

[Fig. 8] Dot Shape Laser(L) and Bar Shape Laser
Comparison(R)
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[Fig. 9] Perspective distortion correction and binary
process
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(Table 4) Laser Pattern Angle Reference Identification ID

1 line 2 ine 3 line 4 line

category (4) (Ay) (Ay) (A

Pattern 000° 045° 090° 135°
angle
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(Table 5) Matrix with Euclidean distance calculation

method
Extracted laser angle
B, B B, B,
000° 090° 030° 120°
A, o00c | 010° 045° 140° 100°
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A 4 135° 035° 000° 095° 055°
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[Fig. 10] Implementation of Proposal System
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(Table 6) Image recognition by laser image processing
method(Equal Position Projection)

category DM LDM LPM rfﬂﬁig’:
200cm 86% 13% 83% 100%
250cm 89% 16% 85% 100%
300cm 85% 18% 88% 100%
350cm 89% 15% %% 100%
400cm 91% 18% 100% 100%
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