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Abstract

In this paper,

we propose three compensation methods to solve problems in high-resolution

airborne infrared camera and to improve long-range target information acquisition performance. First,

image motion and temporal noise reduction technique which is caused by atmospheric turbulence.

Second, thermal blurring image correction technique by imperfect performance of NUC(Non Uniformity

Correction) or raising the internal

temperature of the camera.

Finally, DRC(Dynamic Range

Compression) and flicker removing technique of 14bits HDR(High Dynamic Range) infrared image.

Through this study, we designed techniques to improve the acquisition performance of long-range

target information of high-resolution airborne infrared camera, and compared and analyzed the

performance improvement result with implemented images.
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Fig. 1. Motion adaptive noise reduction
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[1l. Design and Implementation
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(a)
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Fig. 2. Afterimage effect compensation by average filter (a) stop image (b) motion image with afterimage effect (c)
compensated motion image
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2. Thermal Blurring Compensation

RGBY Al th7] F2 AA5-(haze), ¢Hl(fog) 52 3o
2 710 ARG 59387] $13l] AMHE-sh= Haze Removal(HR)
718 2(2)9F 2ol MM EFHEE JA I hazet §lE
€ J,  ti7)arey, airlight A4, o7|53&
(transmission) t= Yepbd 4= 9tk

=

3% =

o] HR 7|12 w3k
37} Uehd 4ol
Dark channel prior
a4 EE Ao] shEsA of B8 BA9 RGB A

o e
=
N
ok
—
=
rlo
o2
ox
o o

ko] th7] kg

o
=
==z o By =
F T 7 =

o 3t dark channelS 2(3).2 F38fo] T8-S AAlgic)

I“Nz) = min,e o) (1(y)) 3)

= 2292 1Y%= dark channel, 2(z)
3= kernel 2 minimum & A4S
7] & SAlske
YAkt WA e A= o |
7] Wil dark channelo| A= %2
Fe] A5 A EA, A9 Qe =0t
dark channel®] di7]AFHgH T o =4 Yebd
o 2 4), (5)olA9} o] dark channel?]

Ao} o2 ) 914 (s,t) ) Usaks GG I(s,t) ol
correction parameter 08 ¥ato] AE AXFe[12].

4)

HellllE t/153H6 t7h 4l & 3oy 598 3t
& 2T skl Fahee AT e Al 87
oA ki QAR ofw JAol thstol Ty AReA ]

8] aA8= soft matting WHOEE
Image Filtering(GIF)[13]2 A}g38lgth.  GIF:=
2o 34 nE ges gy

Guided
Bilateral Filter(BF)[14]<}
(edge-preserving smoothing operator)= BF¢| spatial
similarity o, range similarity o, Z A filter size r,
regularization parameter €2 AR&3lo] &M HE L ek
3} A5g 243k He[13]% w=#olA GIFE o83 HR 4

| dE HojFa 9d, edge FH9 halo XS A3



42  Journal of The Korea Society of Computer and Information

(c)
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Fig. 3. Results of motion adaptive noise reduction (a) before application 10 images (b) after applying 10 images (c)
standard deviation of before application images(min=1.25, max=67.82) (d) standard deviation of after applying
images(min=0, max=29.03)
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Fig. 4. Results of thermal blurring compensation and adaptive contrast enhancement (a) before thermal blurring
compensation and linear stretching (b) after thermal blurring compensation and linear stretching (c) before thermal
blurring compensation and adaptive contrast enhancement (d) after thermal blurring compensation and adaptive contrast
enhancement

V. Results Analysis
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(c)

Fig. 5. Results of thermal blurring compensation and adaptive contrast enhancement of expanded frame (a) before
thermal blurring compensation and linear stretching (b) after thermal blurring compensation and linear stretching (c)
before thermal blurring compensation and adaptive contrast enhancement (d) after thermal blurring compensation and
adaptive contrast enhancement

(b) (c)

Fig. 6. Results of flickering correction (a) image of artificial facility (b) standard deviation of before application
images(min=1.26, max=65.13) (c) standard deviation of after applying images(min=1.25, max=46.66)
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V. Conclusions
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