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[Abstract]

Digital cameras can take infrared pictures with simple modifications. However, if the camera manufactured based on visible
light is retrofitted to photograph infrared rays, various problems arise. Infrared hotspot refers to a phenomenon that regularly
appears in the form of spots on a specific area. This phenomenon affects exposure and saturation at the center of the image, and
limits the aperture and focal length. Although it can be partially supplemented through digital correction, this method cannot be
a basic alternative, and the range of correction varies depending on the camera. This study investigates the causes of hot spots
through an experiment on diffuse reflection inside the lens barrel, one of the controversies pointed out as the cause of infrared

hot spots.
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Fig. 1. Infrared spectrum[4]
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Fig. 2. Infrared Hotspot[5]
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Fig. 3. Infrared Hotspot by aperture of Canon FD f1.4
50mm lens[6]
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Fig. 4. Photographic results of SpyderChECKR in
Infrared(top), Visible(bottom) light [2]
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Fig. 7. Infrared exposure patch

Material Reflectance (%)
Carbon Black 1.6%

Mixed pigment(C+Y) 4.2%

Hard Anodizing Aluminum 10.1%

Soft Anodizing(matte) Aluminum 23.2%

Soft Anodizing(gloss) Aluminum 53.0%

yellow 10P150 88.9%
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Fig. 6. Anti-reflection paint catalog[10]
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Table. 1. Infrared reflectance of anti-reflection paint

Anti-reflection paint Reflectance (%)

GT-2000 4.7 %

GT-7 Less than 10%
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Table. 2. Infrared reflectance of the patch[2]
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Fig. 12. Maximum aperture of Canon FD 1.4 50mm lens

—

38 13. Canon FD 1.4 50mm 2=e| z=2|7if z|a7fgt
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Table. 4. Grayscale values by exposure distribution

Lens 1 Lens 2

#1 53 #1 49
#2 51 #2 48
#3 48 #3 46
#4 45 #4 44
#5 43 #5 42
#6 40 #6 40
#7 37 #7 38
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Fig. 16. Measurement of the diagonal exposure
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Table 5. Grayscale values of the diagonal section

Lens 1 Lens 2

#1 35 #1 36
#2 37 #2 40
#3 39 #3 42
#4 42 #4 44
#5 54 #5 49
#6 43 #6 45
#7 40 #7 42
#8 39 #8 40
#9 38 #9 36
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Table 6. Grayscale values by exposure distribution

Lens 1 Lens 2

#1 53 #1 49
#2 52 #2 48
#3 49 #3 46
#4 46 #4 44
#5 43 #5 42
#6 40 #6 40
#7 38 #7 38
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Fig. 17. Grayscale distribution Graph
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Fig. 19. Measurement of the diagonal exposure
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Table 7. Grayscale values of the diagonal section

Lens 1 Lens 2

#1 35 #1 37
#2 37 #2 40
#3 40 #3 42
#4 42 #4 44
#5 54 #5 49
#6 43 #6 46
#7 40 #7 42
#8 39 #8 40
#9 37 #9 36
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Exposure Distribution Graph

— Lens1
50 — Lens2

Gray Scale(%)

W0——T——T——T T T T T T 1

O3 20. 1eo|AAY 2= Jef=
Fig. 20. Grayscale distribution Graph

AAFF dFrES AT AR B A wgh
Gray Card®} 213t Aogto g SAA ST =E4%9!
#59] 7905 Lens29] 49%14 Lens19] 54%% 2F 9.3%
7hego] ago|7tEel A ] m Halel U ol s
gRIgt = STk A o & Aol ghagho] Rl F AN
= Zg7lel ofgh el WAkt whad = QlRlar, zE]l
ZHZ]jq_ u}/\pﬂ;q ]o]Eo] tﬂﬂ—i x—lg/ﬂ 6]—/'\_JJ— §j }% Z:L
A = Qlvhar e AT

2 T A

v.d E

txg 7t gke] A o)A gaFH(Infrared Hotspot) d4)
2 oJu|R| 9] FAlHe| Yehs dAggk v o® el ¢
2ol Pk W=t} o] e YXEIp|EE Ax3te] A
o BGE T Ay I e deR IS sayel
A=A Gokeh. 15 A9 Shagh @] YRlo R o4
3 & e A2 UF e A9 Bl Sl
ShGlTh WA @z Ui RRAPEA] HRIES] A o) Ak}
A1 WAl x] o] WSS XA o ® wlaslglal, 7]E
HEAE2] HRIER T XM WALE-o] W2 Carbon Black
HRIEE A= Yo =323 3 oA gk} —aﬂ/woﬂ g3k

wwq sz H;}‘%‘X A=) Wk Sefof

_E
).
m
_0
_>.i
ols
ol
BL
oi
10
i
4 OZJ.,
T
i
PE
o
L
i &
o T
&2
ﬁ

=
9,]/\

o~

nE

N [e}
o iabHOﬂ o1% Mo ke
2138 olgale] A5A17)
wE ko] oF 0.3% FolE AL B 4 AT, WA 4
o141 stagre] 9e ze)s) i)

o)
PR

o VA Ao BT 5

[>
K,
o
oy
i
BN
_TH
Q‘:
Ay
e IO
3
o
- oot
i o 5
=
e
ui
rlr
[
o,
=2
rd
A

)

=|

5 s}
B

S
st
[>

&

I

>

T
1o

Copyright (©) 2020 The Digital Contents Society

1877 http://www.dcs.or.kr

FbALOl of o X9l M SEATE o[n|X| A7

23hS U5 JE 7S HASSIT) sARE o)A gt
223 dogo] AARE AL o7l o] A A A
Qloz Q3] wrAEvty ety n], EXQl Al dets)
7] flald 4 =S Bl Aol ghaghe) Ik ok Ujle
Z e & 4 9= A =H(Lens Surface)o] 3} o]n]
A AA ] Aol hital A go] Fasiria ke

p
Kl
0
r2k

[1] J. W. Joo. "A Study of the Focusing in Infrared Digital
Images: A Study on Improved the Focusing of Infrared
Images Using Single Wavelength." AURA, Vol. 0, No. 27,
pp. 149-158, 2012.

[2] S. K. Kim, “The Method of Exposure Determination for
Digital Infrared Photography in Forensic Field” The Korea
Contents Society, Vol. 14, No. 2, pp. 181-191, 2014.

[3] S. W. Park, “ The analysis of the Effect the Minute
Quantities of Infrared Rays that Were not Filtered by IR
Cut-Off Filter has on Digital Images” The Korea Contents
Society, Vol. 11, No. 5, pp. 34-35, 2011.

[4]J. W. Joo, Improve the resolution of digital infrared
photography and Study infrared RGB filter, Ph.D, The
Graduate School Chung-ang University, Seoul, 2014.

[5] Infrared Hotspot Image. Available:
https://kolarivision.comy/the-science-of-infrared-hotspots/

[6] Infrared hotspot by lens aperture. Available
https://www.edwardnoble.com/canonfd-50-14

[7]1 S. B, youn, “ A study on the Infrared Reflectography using
Digital Camera with emphasis on the detection of Under
drawing in Paintings” AURA, Vol. 0, No. 17, pp. 34-35,
2007.

[8] K. W. Park, A Study for Stray Light Distribution of Mobile
Phone Camera, M.A. dissertation, Chongju University,
Chongju, 2009.

[91 L S. Lee, “Development of Automatic Optical Lens
Load-Unload System for the Deposition of Black Film on
Lens Side to Minimize Diffused Reflection”, M.A.
Graduate School of Industrial Technology, Siheung, 2006.

[10] Canon GT-7, CS-37. Available: https://premium.ipros.jp/

[11] NTP Yellow and RTZ Orange. Available

https://www.shepherdcolor.com/

pISSN: 1598-2009 elSSN: 2287-738X



C|X| & 28 =53] =FX|(J. DCS) Vol. 21, No. 10, pp. 1869-1878, Oct. 2020

82 M(Woo-Seong Park)

)

) 2019+ : Bl A o 8t (B.A)

20139 ~2019d : af A off &} AR 8
20196 ~ @A - St dukoiete] rr| v ojolE St A g}

¥4 Eof : X g o] m X (Digital Image), B]7FA] 34 (Invisible light), 7] t]o]o}lE (Media Art)

2

A} A

o
-

L

E2(Jong-woo Joo)

2001 Fgoistal (B.A)
2004d : Brooks Institute of Photography (M.S)
20089 @ Fddistal (M.A)
2014 TSl (ph.D)

20139 ~d Al g EREY AR RS AE9d
2014 ~4d Al 7R d EsldeAu s Aoy
20159 ~d Al AP S AL FHdA
20159 ~4  Ar AdAIR e A
20179 ~4 A TSt FAGGFLER 2,
Frole ol ot Eg)ghel ok
A4 o tyx|E o]u] ] (Digital Image), 7F3 &4 (Virtual Reality Technology), =% (Drone)

http://dx.doi.org/10.9728/dcs.2020.21.10.1869 1878



	렌즈 내부 난반사에 의한 적외선 핫스팟 이미지 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구
	Ⅲ. 실험
	Ⅳ. 분석 및 결과
	Ⅴ. 결론
	참고문헌


