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Infrared Dim and Small Target Detection
Based on Max-median Filter and K-means Clustering Algorithm

YUE Fu-chang

(Naval Aviation University, Huludao 125001, China)

Abstract: The dim and small infrared targets are easily covered for the background edge and strong noise, and
the dim and small target detection is always the difficulties of infrared image processing. Based on analyzing the in-
frared image model, max-median filter algorithm is introduced to inhibit isolated noise point and improve signal to
noise rate (SNR) under the condition of no influence on edge sharpness. And the dim and small target is detected at
last using variance K-means clustering algorithm. Experimental results show that comparing with traditional filter-
ing and morphologic algorithms, the algorithm has simple calculation, which can effectively get the dim and small
target.

Key words: dim and small target; false alarm rate; max-median filter; signal to noise rate (SNR)

2U5h 55/ A AR N — B ZLANE AR B XE BRI AT, 05055 /0 B AR AR I £ A 45 5
MR T 2R N R, LLAMA B AEEMR AR B
B LR 22 R TR AR, RS AGEIN AY H AG 2 AR 22 2% AR FERNER N RILES S S S R o
Porbofs HARE SR BUH R, ZWE I A T BOXT RS, S8 F bR 5 BRI, BT B9 55 0 )
WL AR TR I . ZANER I SRR BORA/N B UL B 2 DRI I SR R s 4
TR G A2 DX, AE R TR B oy UL il b IR AR LA B D564 A FUR BRIk . fE 0 Hr4L
BUN R R R, BERRBON KT A/ H bR R R R RS b A R OR R (E R
30" AR AN AU BN, TR A S e il B SO v (e Bk AT o ST MR A R
2/ AR BRI A K — X o BER LN AR T U7 2 1 KIE R ITE XL ok 5o

%5 B #A:2018-09-01
TEE BN BT E (1985-), 5, LR BN AL, 2 BF 58 5 180 A 05 B AR BRI Z5.



42 b ol R N N

553/ AR BEA TSN
1 SAFEEHR
1.1 D5NEGEE ST

W, —IELLAMER T FR AR

S @,y)=T(x,y)+ B(x,y) + N(x,y) (1)
Hop, (v, y) MR FE S AR5 Tly) « B,y) « N(x,y)
Gy RN bR EF S RIS A IR BEAE . 434 ml AT,
LTAMNEMG AT DL RS

(1) ZLAMEMG B 43 DX S8R K R AR A 22 1 114
5o, Hbs 2 ER i 28 48, AR HOR (A 78
ML ARG T AR R B R AE (AR AR SR X 5k
H R KA

(2) FELLAMEMG T, B AR A AR A K B R ST
(4 25, AT SOAH SRR, 8 Jm 3 X 38 b 5 AH 4 1Y)
B SIKEAAEZE 5

(3) T =25 KM S, 55/ HAR%
by W — SE iR ) MR T B 2 (AR B AR A AR
E3pie

1.2 EAPETLE

ZLAN S MG TRk PR AL R A0 45 25 SR A
SRR, H Y2 T8 B R RS R BUAE X E 28 HARR
D55 BRER IS0 g o s (] U8 AR A L, TR (B DR
I s RETE L Wl R 75 4[] Pof AN 0 Bk, L rp (B D
Wets T — e s B, DO T B AT R R
JRBEHATHERY o SC bR R BGH 1 d5c R v (L 108 i
Qb R AR B R 235, 23 R BT 51 LA
B 26T 1) 9 R BE P, LA 44> H i i i R (B
AR B TR AR o IR IR A PR E A R W i
GRBRE I 25 A b T E TS T A R R R
B, G PG 8 2 e R P IR I 45 2R, Bl
TR Ry a2 B I T R A RUR S T EAR L
L x NN EE  y (m,n) HEERI/NK 2N+1 R K
(BRI ASTAR AR 0 o PR, U SCan

y(m,n)=max|z,,z,,2;,2,] (2)
K, 2~z 0B REAF AT B DL RO A 25 1l )
JREEE, H.

z, =median(x(m,n — N),...,x(m,n),...x(m,n + N))

z, =median(x(m — N,n),...,x(m,n),...x(m + N,n))

N %3348
z,=median(x(m — N,n — N),...,x(m,n),...
x(m+ N,n+ N))
z, =median(x(m + N,n — N),...,x(m,n),....
x(m—=N,n+N))

AR T AL GE BB B, e K EIE D AE SRAEA
S SR U B Z 0 > TR T R R
15 3R B, e e A A B DB DR B 2R 1 L R
TS AT A7 0k, AT B M R i 15 A L A R T
— AT HARE AL

2 KHERZE

STON G AT (W LA B .
MR R R B B MR
o 0 32 A O B 6007 25 (8. R ST
R

wii)= Y Y, (eli) - glini)) (3)

A, w(,.,) FURBAR PO SR 7 25406 5 gGy) UK
BN AR IR IE(H 5 g() AERBEAR 0 a5 1Y
JRVEAG s MON AR RIS BRAR I D4 R T 35
i B N UAH T HAR S B B 7 IR 21
SMEMR R AT 7332007 2218 o J7 228 R, 5 ZE (R
18 3R i B A 9 57 B0 R A A R L0 A H s i i 2% o
FHISE L, F RS A ER RISt b T R (R 22 S B0
7 22(H 1 T 0, i SRR e U & Y 1Y
{6 Th, 2/NFEUEY 7 2 (64 0, WA

N v(i,.],) v(i.j,) > Th
i) =1 ij) < Th (4)

K ¥R ISE LA o AR R A A W 2R
PEMR R BB IR, ) T AA
—E WY DX B 8 RO R 1 AR R AR
Ok NITHEHATLLAN H AR 70 E] XA T B Fl iR
KI5 AR B E AT 5 A T X

) =" TR Th=1,2,..h) (5)

Ao B ZEUR S RS, w(l) S5 L 2RO
max =i K7 251 .

BARIHREAL IR

(1) ARAER(5) EBK MR Z 1M, o),

)
Uy » » Uy o

(DA § AR AR o) <0



$5H

AT B FETF i K P EIE DL A K-means BRZE21 4055 /N H ARG 43

G#1) BB T LMEBRTETRITNTEY
{2k,

(3) X j=1,2, -, K, B # 2 2 HH
i’ = }VZO b N R QU R 2 A

J

(4) WX 1 j=1,2, K, A u " =u
SRS WINEH DA TR (2) #E47 F — kA

3 KWERKDN
Wt LR T7 vk M A R 25 1 5 R 2L )

/NEFRER AT AL [R5 R DB S 22 5k M —
Al i KAWL AL PREE R HEAT X LE, S5 R 1R

(a) J5UG KA (b)—HEFR KM AL 2

(e b3 (d) R JE PEGAS I

(&) SUH R LA 45 R

IR EANEL 7Rl

o, 18] 1a 9 07 B AE G P 1b D —HE e K
AN 4528 5 B 1o MBS Bk A FRES R s 18 1d
RIEE BT AL PR I 1e N SOk die A 45
o WARIB L AL IRE LT LA ) 5 ny R
JEE T R T e SO R R e —

GRS R A K i 2 (T SR MR B T R

PE D9 F bR $ U R, Ak BEACR AN BLBAR s —ZE e R
WL T B 58001 F R AR 38 23 A S0
BB EBAG Z G B XD S 2oa i AR A
SR, HnBERE I B REA R THA BT
AR R B L AT 38 ] T 42 R 9 3 1 25 A4 T, Ak PR
W R AN BRI AR B Y 2% L5 SCR R AR 8K
D M A ] 5 MR P ) [T INE B f BLR S AR L AR
Hoos H ARSI K

4 &

WEFE M 1205155/ F AR PRGORR RLs 1, H
F R H (L8 e LA B, 7 PR UEAS 52 W8 301 % B R 1) 2%
PER BT BRIRSL R A5, AR (5 R L, 455
REAE RAFEET I 2209 KEE R KA 0 T
AR MR LLZL AR R Y H AR BURAT B R RCR , 2R
JH B8 AR AT 2 Ui A T B A AR e 4, 16 2R
Fed R rh, (T ER A SRR Y 5 2248 1510
FIBRIANGE | PRI T3 T4 RE R i T T 205 RS Y
/INHARRH

S0k

[1] Xz 2080 B bR 58k K SE B DR : bk
2,2013.

[2]  FEE. LUAMSUG KT8 S BURTERGM E F AR BFE)). ot
H AN F11,2016,31(4) 1 15-18.

(3]  BREL, PMERT , R AR AP LTI R G0 = Y s B I
HATI]. £15MEA ,2015(8) :676-680.

4] Skl iR E s, T4 T2/ %E Kizsh H
FREREEFIARLD. £14N 530 T2, 2014,43(2) :625-630.

[5] w5 EHE, T, w5 ST 2 SR IO 50 e 7
B T 0] B 1S 60 K B B k0], 40 AN 50t T A2,
2017,46(2) :0226001-1-0226001-7.

[6] 7, 5K RS SR IE T2 KA R 214/ N
KR, J62231,2011,10(31) : 1011001-1011006.

(7] #osie, RET PINEE, 5 T IR ] it P 221
Ah55/N BERKEINI. WS R, 2017,32(4) : 316-324.

(8] JHIWE, o KT WS R 25 (M 20 A5/ B s
K], BOE54058,2015,45(4) :452-457.

[9]  #/INIB, W5 wedff LT K-means B2R£040 BERAT]. O
L AN 1, 2015,30(3) :29-33.

[10] JHEHA,F AR, XN CHE RS S TLINF/NERE)
PUs A ], BOES5L148,2017,47(4) :513-516.





