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Abstract

In this paper, we propose an efficient scene based non-uniformity correction algorithm which

performs the offset correction using the uniform obtained from input scenes for Infrared camera. In

general, pixel outputs of a infrared detector can not be uniform. Therefore, the non-uniformity

correction procedure need to be performed to make the

image outputs uniform. A typical

non-uniformity correction method uses a black body at the laboratory to obtain the output of the

infrared detector’s pixels for two temperatures, HOT and COLD, and calculates the non-uniformity

correction parameters. However, output characteristics of the Infrared detector changes while the

Infrared camera is operated, the fixed pattern noise of the Infrared detector and dead pixels are

generated. To remove the noise, the offset correction is generally performed. The offset correction

procedure usually need the additional

non-uniformity correction lens.

Therefore, we

device such as a thermo-electric cooler,

shutter, or

introduce a general scene based non-uniformity

correction technique without additional equipment, and then we propose an improved non—uniformity

correction algorithm based on image to solve the problem of the existing technique.
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[I. Preliminaries

1. General non-uniformity correction and offset
correction method
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Fig. 1. Output characteristics of infrared detector
by temperature
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2.1 Aquisition of uniform image based on image
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[1l. The Proposed Scheme
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2. Detecting and eliminate of average image
defect pixels

Fig. 8. Dead pixel and effect of dead pixel when average filtering
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Table 1. A improved non—uniformity correction algorithm design
based on image

STEP Algorithm Design

Blurring the input image through driving
and defocusing the camera

Remove Ghost effect caused by strong
edge by image blurring

Calculation average of input image each
pixel & On-line average

Detection dead pixel based on local
average removal filter

Defocus & Drive
Infrared Camera

Generation of
average image
Detection and
removal of Dead

pixel Remove dead pixel from average image
Extraction offset Remove local average from average
correction value image

based on spatial Remove Ghost effect of stain type caused
filter by bright objects in the input image

4. Test Result
Al¥ek 4 174 7)ol i@ epg S 10)7] 1) A
55 H9)a shvle oa el ek Ae Ave xmﬁw}
Fig.16.2 AulolA 255 94/d<] dojt}. Fig.16.(a)
Hegtgo] AsA vehdes G} 291 Fhdete]

Z

A QA2 o314 Defocus T 4] Bt IS ol
=

H

[e)

il

z
ol
9

A JAkolth, Fig.16.(b)+ Defocus 2 37+
o] FA RA FF VIS o83 9 7 ]

gul o
Fpoltt, o] el & ¢ 5ol Aljkehs S WA daL
T At A or AT & A BAd
A o

[}
(a) Original image and non-uniformity correction image
based on image by defocus

(b) Non—-uniformity correction image by defocus and
offset value correction based on space filter

Fig. 16. Indoor image before and after non—uniformity correction

Fig.17.5= AA| oke] @7l disiA At

=9 B4 7S 483 9ol

Vg 71w &

Fig. 17. Outdoor image before and after non—uniformity
correction

V. Conclusions

71E] Ao Fhdgke] A B 7He FUs S o

] W5l TEC(Thermo electric cooler)tt AE,
Z714 0] 8 7| A A
2= Ao)A Fpgke] 27

EE 27l 1A Wze) g
Apgalol @ oleld #7142
%8 T

2 Belap) 93 494 Auiee

]

oo
£ o
2 2 20 ox

2,
~
>,
o
oty
i
)
rir

A, olsh e
9 e 958 9 Y98l edgert L, RS
71 e 2] SA7E EAE o, 3 24 A5l edee
Aol ekt Aol Uehks @491 Ghost &7t
ARk el FUS FTDEE W] AN B Gl B

dol At

rj}L
>.

au
3
o

ut

fo
ot
o
a2
sg
]-o

N

o jgz
>
i
9,
i

=)

o
o
_0|L
= 4
o
S,
N
X
uy)
)
]
dB ol Lo, fr

i

< e
=X
ol filo g

N
L

-4
offt
o

2 A 0]’# Defocus
o] % FAl HlolE

—A‘l
ki

.‘ﬂ' (ol
=
ol
ol
Q.
ot
=
e,
o

o AL o

BN
o2
oo or off X

o =

[o
oft
N
ol
o,

RSN
Y
o
)

= e
ul

o

e
R

o & N
2
ro

2
o
oX,

3
o
AcH

NN

A=)

 q9ieh el AR A9 ietel 94 B A
71gel B ng.

i

41
e

w
ox
Lo,
4
Og‘;,"
>,
=

r$



74 Journal of The Korea Society of Computer and Information

REFERENCES

[1] M. Voig, M. Zarzycki, D. LeMieux, and Y. Ramesh,
"Scene-Based Non-Uniformity Correction for Focal
Plane Arrays using a Facet Model," Infrared Imaging
Systems: Design, Analysis, Modelling and Testing XVI,
Proc. SPIE, vol. 5784, pp. 331-342, 2002.

[2] W. Isoz, "Nonuniformity Correction of Infrared Focal Plane
Arrays," Infrared Tech. Appli. Proc. SPIE, vol. 5783, pp.
949-960, 2005.

[3] Z. Jungju, X. Suxia, C. Benkang, Q. Yunsheng, and S.
Lianjun, "A nonuniformity correction algorithm for
infrared focal-plane arrays," Proceedings of SPIE, vol.
5640, pp. 425-433, 2005.

[4] A. Averbuch, G. Liron, and B. Bobrovsky, “Scene based
non-uniformity correction in thermal images using
Kalman filter,” Image, Vision Computing, Vol. 25, no. 6,
pp. 833-851, June 2007.

[5] J. Kim et al. “Regularization approach to scene-based
nonuniformity correction,” Optical Engineering, Vol. 53,
No. 3, 053105, May 2014.

[6] C. Zhang and W. Zhao, “Scene-based nonuniformity
correction using local constant statistics,” JOSA A, Vol.
25, No. 6, pp.1444-1453, June 2008.

[7]1 P. Torle, 1. Andersson, and L. Haglund, " Scene-based
correction of image sensor deficiencies," SPIE, vol. 5074,
pp. 249-260, 2003.

[8] Chao Zuo, Qian Chen, Guohua Gu and Xiubao Sui,
“Scene-Based Nonuniformity Correction Algorithm
Based on Interframe Registration,” J Opt Soc Am A Opt
Image Sci Vis 28 (6), pp. 1164-1176, Jun, 2011.

[9] E. Vera, R Reeves, and S. Torres, Soft Computing Systems:
Design, Management and Applications, ch. Adaptive Bias
Compensation for Non-Uniformity Correction on Infrared
Focal Plane Array Detectors, pp. 725-734. 10S Press,
2002.

[10] B. Choi and H. Yoon, “A Study of Efficient Scene based
NUC algorithm for IR Camera,” The Institute of
Electronics and Information Engineers, pp. 387-388,
November 2010.

[11] B. Choi, H. Yoon and S. Cho, “Spatial Filter Based Dead
Pixel Detection Method for IR Camera,” The Korea
Institute of Military Science and Technology, pp.
1228-1231, June 2012.

[12] Rong Sheng-hui, Zhou Hui-xin, Qin Han-lin, Lai Rui,
and Qian Kun, "Nonuniformity correction for an infrared
focal plane array based on diamond search block
matching," the Optical Society of America A, Vol. 33,
Issue 5, pp. 938-946, May 2016.

[13] Li Shen Tongsheng,

Zhaolong, and Lou Shuli,

"Scene-based nonuniformity correction based on
bilateral filter with reduced ghosting," Infrared Physics
& Technology, Vol. 77, pp. 360-365, July 2016.

[14] Rong, Shenghui, Zhou, Huixin, Wen, Zhigang, Qin, Hanlin,
Qian, Kun, Cheng and Kuanhong, "An improved
non—uniformity correction algorithm and its hardware
implementation on FPGA," Infrared Physics &
Technology, Vol. 85, pp. 410-420, September 2017.

[15] Y. Hong, K. Lee and H. Kim, "Scene-based Nonuniformity
Correction Complemented by Block Reweighting and
Global Offset Initialization," Journal of The Korea Society
of Computer and Information, Vol.22, pp.15-23, no.8,
2017.

[16] K. Moon, “Spatial Compare Filter Based Real-Time dead
Pixel Correction Method for Infrared Camera,” Journal
of The Korea Society of Computer and Information,
Vol.21, pp.35-41, no.12, 2016.

Authors

Ho Jin Hyun received the B.S. degrees in
Electronics Engineering from Kyunghee
University, Korea, in 2003. Dr. Hyun joined
the Electro-Optronics 2Team of Hanwha
Systems, Korea, in 2002. He is currently a
Engineer in the Electro-optics - PGM

R&D Site, Hanwha systems Co. He is interested in Analog
Signal Processing and Digital Image Processing of Short
Wave IR, Middle Wave IR and Long Wave IR.

Byung in Choi received the B.S, Master,
and Ph.D. degree in electronic engineering
from Hanyang University, Korea, in 2001,
2003 and 2008. He has been a chief
engineer at Hanwha systems Co. since

- 2006. His research interests include image

processing, multi-target detection and tracking, pattern
recognition, and their applications.



