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Infrared small target detection based on adaptive Canny
algorithm and morphology
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Abstract: In order to solve the problem of accurate and adaptive detection of infrared dim small tar-
gets, this paper proposes a new method based on median filter which combines top-hat algorithm and
Canny algorithm. This method is different from the infrared dim target detection using traditional
Canny algorithm.First, this method selected suitable window for image processing, using median filter
to remove noise effectively and keep the image edge information at the same time. Then this method
eliminates the effect of complex dynamic background by using top-hat algorithm. Finally, this method
adopts adaptive Canny algorithm to extract the edge of infrared small target. Experimental results
demonstrate the effectiveness and superiority of the proposed method, this design method which is

self-adaptive can accurately locate the position of the small target, the SNR gain reaches more than 10

Wi B #:2016-03-28;; f&IT H#3:2016-05-11.
BEEWE « o MAE T ARHEEOE L I (No. 11ZDGG001)

Supported by Major Scientific and Technological Research Projects in Jilin Province(No.11ZDGG001)
* W fE B & N, E-mail : dingpeng14 @ mails.ucas.ac.cn



794 WS Bos

31 4

times. Besides, this method can eliminate noise and the effect of clouds. Moreover,this method has a

certain degree of adaptability.
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Fig.6 Result of detection

7(a) EE
Original image

f&4; Canny HILIMLER
Result of traditional Canny algorithm

4 ZEIRERB SN

ASCRIRIE A& 2 E B % F1 Canny 5375 4
H 254G B RE AT L0 B BRI A A R0~
255 MR R AU K B I, BT A G Y i AR SE PR h
TS OF HE A —E N = )2, LR, X
2 W@ A (6] 1 LG o0 S0l 2R AT H B A D 4 38235 2R 4
7 BN,

T R AR B PR R L AR SO A R L
SNR Fl5E M Lb 3 45 Gonr 1 2 K I 25 2R 09 P40 A
HET P B A B

SNR =582

: 16
5 (16)
G o = SNK: (17
T SNR 7% ’

Hor gy F1 g0 23 5 D BE AT 11 A A 19 e KK S
EANTE H AT A SRR G, o N ITr 2%

AXEHERMEER
Result of our algorithm

7(b) A

Original image

&4t Canny HYLIGIILE R
Result of traditional Canny algorithm

RCHEEIRMGE R
Result of our algorithm



798 W

5 BxR 531 %

7(c) B &4 Canny H PSR KXHEERWMEER
Original image Result of tranditional Canny algorithm Result of our algorithm

7(d) JRPE %45 Canny BRI, R AXFEHERMEER
Original image Result of traditional Canny algorithm Result of our algorithm

7(e) HHE 24 Canny FHEHMEE R A FHERMEER
Original image Result of tranditional Canny algorithm Result of our algorithm

K7 KRS T R

Fig.7 Results of different cases detection

SNR, .SNR. . SNR3 J Ji if & 14 15 W e, 7 1R
Canny 531 46 0 45 515 M L DL K OAS SC3 v 07 345
WE LY G s SRR D 235 S8 P15 1D £ M L 5 D 6T £ e
ey tbfE . (5 MR b E5 R T .

MR S5 57T DL A I 45 SR 55 o B4R, 1
A LLEE RS ff Hb S T B H B L AE 2 2 5 i D 5

2 W R A% X LR AT AR A b A L % T A R
e 5 Ah AR AR R SE A . SEARSEEL T H AR RS
SEANT . DA M LY S A Mok L A B A B L
A 2 E TR E L KR AR Canny B A0 FE A 25 31,
HpE 7(a) (o) (d) 15 M F 4 vy 80 J2 Ay i
P v B AR X 5 B L B 7 () | (o) R I EL AR



5 8 1] T W, % . A TERSM Canny BIEMI L2045/ B AR 799
F1 EREER
Tab.1 Result of SNR
W% IEL 34 JE 4R Canny 5535 W He AR SRR AR W LR 2R

SNR, /SNR, /SNR3 125 G onr Gsar
JEE 7(a) 2.516/6.207/26.402 2.467 10.490
JRE 7(b) 2.229/7.793/26.402 3.496 19.732
JFEE 7() 2.257/19.935/26.402 8.832 11.290
JEE 7(D 2.585/10.894/25.591 4.213 9.897
K 7(e) 1.277/4.901/29.230 3.836 22.879

FARZ R N = R H S B8 AR K JL-F- AR X
TR T B R B A AR . 25 b AR SCBROT S B
A —E WA RERTIE A . AR SO 100 15 P {5 2E
FT oA T PB4 256 X 256 R/, -2y
i ARSI B[R] R 0.16 s, JEAR 9 F2 S i PE K

A AT /N F ARG
FEARSCH O T 25 BR AT S el LA B W 7 50 o ]
BIEAT PEDE WAL B A3 B PR AR . IR,
PP TR B0 925 400 o 5 5 DA R TG 5 R Bk g i
PR LR L 32 g £ M LE L BEAS W i H AR AT BEAF 7E Y

P T —Fh kIR Canny F & N H ARG I 52
U A8 P JE S AL BRI K Canny BVAFH 4G

DI, SR 5 T A GE N Y Canny 55325 42 2L A
/NEFR B9 A5 B 92 B A 1 Y H AR E A

S8 4 4 SRR W AR SCHR Y 1 5 ik BE 0 1 2
Br/N F AR A A7 B 4R R H AR {5 e FL B (5 IR
Wta FAKE 10 UL B, REREHEBRIE A L L =R
A, BA —E /Y A I8

% #

-

T EINAT RO B RE L £ 50 55 /N H AR L AR 3

CAO J, GAO C Q, XIAO Y X, et al. Infrared small target detection based on the tensor model [CJ. Proceedings
of the 2014 Tth International Congress on Image and Signal Processing (CISP). Dalian: IEEE. 2014: 169-173.
X iE A, B LR IR TR I LA BAR KN S L (1] 40 50 b5 ok T42,2013,42(3) : 814-822.

LIU Y L, XUE Y L, YUAN S Z, et al. Infrared small targets detection using local mean [J]. Infrared and Laser

ZHANG W J, WANG X Q. Design of infrared small target detection software based on energy minimization con-

straints [CJ. Proceedings of the 2014 Fifth International Conference on Intelligent Systems Design and Engi-

R = R LT R R G SR i Z0 A0/ BARA DN 7 vk [T 1. 40 SR KL 2013,35(5) 1279284,
HOU J. XIN Y H. A method for infrared small target detection with high-pass filter and image enhancement tech-

BAE T W, SOHNG K 1. Small target detection using bilateral filter based on edge component [J]1. Jouwrnal of In-

BAI X Z., ZHOU F G. Analysis of new top-hat transformation and the application for infrared dim small target de-

S
(1]
[2]

Engineering » 2013, 42(3): 814-822. (in Chinese)
[3]

neering Applications (ISDEA), Hunan: IEEE, 2014. 360-363..
[4]

nology [J]. Infrared Technology, 2013, 35(5): 279-284. (in Chinese)
(5]

frared s Millimeter s and Terahertz Wawves, 2010, 31(6): 735-743.
[6]

tection [J]. Pattern Recognition, 2010, 43(6); 2145-2156.
(7]

(8]

H A S 5% IET Canny Bk M LUANIN B AR A Gk N 7 kL) ] 403t SE A3 & ,2007,23(18) : 308-310.

LIAN J, HAN C J, PAN L. Infrared target edge detection algorithm based on Canny algorithm [J]. Microcom puter
Information, 2007, 23(18): 308-310. (in Chinese)

AL, K& IR E LT R 22 0 I 2050/ AR RS S i S0k [ ] AL 2 5 4R, 2015, 36(9) 1 2869-2873.



800

WS Bos 531 %

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

XU H, ZHANG X T, ZHANG ] P. Background suppression algorithm for infrared small target image based on lo-
cal mean difference [J]. Acta Aeronautica et Astronautica sinica , 2015, 36(9): 2869-2873. (in Chinese)
DENG X Q. XIONGY. PENG H. A new kind of weighted median filtering algorithm used for image processing
[C]. Proceedings of the 2008 International Sym posium on Information Science and Engineering . Shanghai:
IEEE, 2008, 2. 738-743.
WANG CY, LIL L, YANG F P, et al. A new kind of adaptive weighted median filter algorithm [C]J. Proceed-
ings of the 2010 International Conference on Com puter Application and System Modeling (ICCASM) , Taiyuan:
IEEE, 2010, 11: 667-671.
PRASERTSAKUL P, KONDO T. A fingertip detection method based on the top-hat transform [C]J. Proceedings
of the 2014 11th  International Conference on Electrical Engineering/Electronics, Computer ,
Telecommunications and Information Technology (ECTI-CON) s Nakhon Ratchasima : IEEE, 2014 1-5.
JOSHI S R, KOJU R. Study and comparison of edge detection algorithms [C]. Proceedings of the 2012 Third A-
sian Himalayas International Conference on Internet (AH-ICI), Kathmandu: IEEE, 2012. 1-5.
CANNY J. A computational approach to edge detection [J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence . 1986, PAMI-8(6) . 679-698.
LIES, ZHUS L, ZHU B S, ez al. An adaptive edge-detection method based on the canny operator [C]. Pro-
ceedings of the ESIAT 2009. International Conference on Environmental Science and Information Application
Technology » Wuhan: IEEE, 2009, 1. 465-469.
HUO Y K, WEI G, ZHANG Y D, et al. An adaptive threshold for the Canny Operator of edge detection [CJ.
Proceedings of the 2010 International Conference on Image Analysis and Signal Processing . Zhejiang: IEEE,
2010, 371-374.
R 5 E M AR, LT MR B A e MATLAB 5 JLLM L BUBkET , 3. JL 5T . 15 42 K2 Hh AT, 2013,
GONZALEZ R C, WOODS R E, EDDINS S L. Digital Image Processing Using MATLAB [M]. RUAN Q Q,
Trans. Beijing: Tsinghua University Press, 2013. (in Chinese)
2] 3% gk, EAE R RS G i MAE T R AR Contourlet 28 # (9 21 4 /N B AR A I [J]. 56 3 45 % £ 42,2011,19
(4):908-915.
LIU X M, WANG S C, ZHAO J.Infrared small target detection based on nonsubsampled contourlet transform and
statistical distribution [J]. Optics and Precision Engineering » 2011, 19(4);: 908-915. (in Chinese)

EE AT THEC1992—), B VLaRam NN, W F 50 A, 3222 ) (&1 {5 b 31 07 T B9 BF 5 E-mail: dingpeng14 @ mails. ucas.

ac.cn
B (1964 —) 0 ARIE T N P, P58 5, 22N 0l 2 gl 25 AR S A R A B OR T R BE S . E-

mail : jlap@ ciomp.ac.cn





