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Algorithm of Defogging UAV’ s Aerial Images Based on DCP and OCE
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Abstract: Aiming at degeneration of UAV’ s farmland aerial images in rainy or foggy weather, this article
proposed an integrated method based on dark channel prior( DCP) and optimized contrast enhancement
(OCE). Firstly, this method identified the existence of sky from the original image, and then segmented
and feathered the original images in Gauss method with Canny edge detection algorithm. Secondly, the
non-sky regions, where luminance value was low, were filled with binarized dilation and morphological
erosion removed. Finally, both non-sky and sky regions within a frame were processed by dark channel
and optimized contrast enhancement algorithm respectively. In this research, the effect of the proposed
algorithm was evaluated by no-reference quantitative assessment using 100 aerial photographing images. The
experimental results showed that the possibility of Halo effect, compared to DCP, was reduced by 95% while
its comprehensive evaluation average index was raised by 26%. Consequently, without obvious transition
region and color cast, the proposed method filtered the fog of the aerial images well and the color reproduction
was high. Meanwhile, the average processing efficiency in the proposed algorithm was up to 32% (33 frame
per second) higher than classical DCP. Hence, the method could met the real-time requirements.
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Fig.1 Farmland image before and after defogging
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Fig.2  Algorithm flow chart
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Fig.3  Sky region segmentation
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Tab.1 Objective assessment of defogged image quality

Hik L D s 0
CLAHE 0.1820  0.3810  0.5819  0.0403
MSRCR 0.2271  0.4333  0.6801  0.0669
DCP 0.3152  0.7749  0.9264  0.2263
Ay 0.1527 0 0.9511  1.9618  0.2849




424

VSIS ¢

2016 4

FVERLE S VRNE SE R, R ROCR B TEA R 1Y
SREE (O RIE IR R AR (5 B A5y T R IR 4T

PEARSE TR RS . SEE I TR Y pUAg X T
ARG S2 R B s Y R
32 v Win7 $#:/E &% . Intel (R) Core (TM) i3 —
2310M 44 2. 10 GHz N7 2 GB AL 75 H .
FIH 3 FAS[R) 23 PR R S5 A6 55 B8 & 100 i, 73
Bk CLAHE 553 \MSRCR 53.3& \DCP 5.3 A

HIZ% 2 A0, ARSI IEAE 3 Bl TR 20 B R 1 4]
BL AR M) e . AEAL BRI BEA A 1220 R
R x 800 LRI EIGI , BEAAL B WUECH 33 , BETH
JERUITR SE AR I A A BECRCAS VT 25 BEER
4 Zig

(D) PR T DCP FkBehs i 255308, Rl skt
G T DCP 33k A8 K 28 DX e AT 7 FA i i ¢ DX s
i LR B A Lo HER G PN K45 BOm AT

SCARE AT AL BE A3 2P p ), 035 2 7R o

DCP Byk$Em T 26% .
(2) BT B R EE A AE K4S Kk AT DCP %
%, Ko KR A H S i PR A OCE vk %

R2 AESPZXEGESHEZTEENLERE
Tab.2 Defogging processing time of different

algorithms system for different sized images ms 5 R R 2 B R e MRS T DCP B a4 5
ik IIRRE 32% , G L SR BER
1220 x 800 780 x 450 580 x 320 (3)%21“1%%5&@5%@@,@%ZEJEFEJE
CLAHE 49.6190 25.5545 15.894 7 E’jﬁ—ttg Eﬁ?,%*@%ﬁ%%’%%‘,%TX%T%}%IZL&
MSRCR 202. 4679 97.496 8 84.1877 FAORA T Halo B 107 /E . b1 407 1] 21
DCP 41.2063 15.4209 12.9470 $iﬁ%%§§i%§ﬁ?,iﬁﬂ“@ﬁ,ﬂ%fé%jﬁj\mﬂﬁ
AT 30.244 8 11.9510 7.4725

FAPE G T FE B AR HC I T (5 A R
2 % xXx #

U ALRAL. BT AR AR L AEN 59 BI D ). 3 8« [ RS 2014,
2 R RIS BUR KW EGHH S RELT ] A Zh ki, 2015,41(2) :221 -239.

10

11

12

13

14

WU Di,ZHU Qingsong. The latest research progress of image dehazing[ J]. ACTA Automatica Sinica, 2015, 41(2) . 221 -239.
(in Chinese)
STARK J A. Adaptive image contrast enhancement using generalizations of histogram equalization[ J]. TEEE Transactions on Image
Processing,2000,9(5) :889 - 896.
KIM T K, PAIK J K, KANG B S. Contrast enhancement system using spatially adaptive histogram equalization with temporal
filtering[ J]. IEEE Transactions on Consumer Electronics,1998,44(1) ; 82 —87.
LAND E H. Recent advances in retinex theory and some implications for cortical computations: color vision and the natural image
[J]. Proceedings of the National Academy of Sciences of the United States of America, 1983, 80(16) : 5163 —5169.
JOBSON D J, RAHMAN Z, WOODELL G A. Properties and performance of a center/surround retinex| J |. IEEE Transactions on
Image Processing, 1997, 6(3) : 451 —462.
RAHMAN Z, JOBSON D J, WOODELL G A. Multi-scale retinex for color image enhancement[ C] // Proceedings of the 1996
International Conference on Image Processing, 1996, 3. 1003 - 1006.
S, W RRER RS 2. RN IEZE S/ NP e 2 R MR I L) ] A HSAL 5 8, 2015,32(10) < 137 - 162.
YUAN Shangbo, GAO Yichen, SONG Xiaoying, et al. Foggy image restoration using wavelet transform and dark channel prior[ J].
Computer Applications and Software, 2015,32(10) ;137 —162. (in Chinese)
VI B2 . BT W R S 00 5 /N s i i R 2 55 7 i [T ] TR 55 K% € ,2016,26(2) : 113 — 128.
XU Jie, YANG Huicheng. A defogging method for image based on binding priori dark colors and wavelet transform[ J]. Computer
Technology and Development, 2016,26(2) : 113 —128. (in Chinese)
HE Kaiming,SUN Jian, TANG Xiaoou. Single image hazeremoval using dark channel prior[ C] //Proceedings of IEEE Conference
on Computer Vision and Pattern Recognition,2009 :1956 — 1963.
S, RS B T B Y R LR 15 555 0k [T . A 8k~ ,2011,37(2) - 143 - 148.
YU Jing, LI Dapeng, LIAO Qingmin. Physics-based fast single image fog removal[ J]. ACTA Automatica Sinica, 2011,37(2) .
143 —148. (in Chinese)
T, TR, PRI 0G4 T IR s DX a3 1 B0 SR B T T 1 (R 25 25 0k [T ] T H R R, 2015,41(5) 237 - 242.
LEI Qin, SHI Chaojian, CHEN Tingting, et al. Single sea image haze removal method based on segmentation of sky area[ J].
Computer Engineering,2015,41(5) :237 —=242. (in Chinese)
KIM J H, JANG W D, SIM J Y, et al. Optimized contrast enhancement for real-time image and video dehazing[ J]. Journal of
Visual Communication & Tmage Representation, 2013,24(3) .410 —425.
A ARUEZE A ZE [, 45 BE TR S HE LS LA BORIXT LB A IE8 2255 [T ] HSEHLIAR, 2016 (1) 112 ~ 18.

HE Jie, SONG Hongjun, HU Junguo, et al. Fog removal method based on fuzzy contrast optimization using hybrid evolutionary



57 4. BT DCP M OCE M e AL ERIR & K5 ik 425

15

16

17

18

19

20

21

algorithm[ J]. Computer Age,2016(1) ;12 —=18. (iin Chinese)

2N RS, TS, A T RS IR I R T TCAR AL R I 2 19 s s T[T ] Aolk TRE#41,2014,30(7) 140 — 146.

LI Xiaomin, ZANG Ying, LUO Xiwen, et al. Design of WSN node with adaptive transmitting power for rice field [ J].
Transactions of the CSAE, 2014, 30(7) :140 — 146. (in Chinese)

T, EARE, R, 55 BT Wikt (e AL L i RSB0 518 [T ] Rl THE~#41R ,2015,31(2) .47 - 51.

WANG Jian, WANG Linhui, YUE Xuejun, et al. Design and test of unmanned aerial vehicle video transfer system based on Wiki
[J]. Transactions of the CSAE,2015,31(2) : 47 —51. (in Chinese)

HE Kaiming, SUN Jian, TANG Xiaoou. Guided image filtering [ J ]. TEEE Transactions on Pattern Analysis and Machine
Intelligence 2013, 35(6) ;1397 — 1409.

ARG, 250, ik, A FE TR AR R A 20 B R EAS Y GIE [T ] M PL TR ,2014,40(8) 1229 -232.

LIN Yazhong, LI Xin, ZHANG Huiqi, et al. Improvement of segmentation correction model based on local features [J].
Computer Engineering, 2014 ,40(8) : 229 —232. (in Chinese)

GUO Fan, CAT Zixing. Objective assessment method for the clearness effect of image defogging algorithm[ J]. Acta Automatica
Sinica,2012, 38(9) :1410 - 1419.

ARG, & iy, 1 AR, 55 R E SIS 5 MBI 7 [ 1] P R B 224, 2011,16(9) 1753 ~ 1757.

LI Dapeng, YU Jing, XIAO Chuangbai, et al. No-reference quality assessment method for defogged image [ J] . Journal of Image
and Graphics, 2011,16 (9): 1753 —=1757. (in Chinese)

WAN Jiafu, LI Di, TU Yuging, et al. Performance analysis model for real-time Ethernet-based computer numerical control system

[J]. Journal of Central South University, 2011 (18) ; 1545 - 1553.





