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Suppressing IR image noise saliently with the heavy fixed pattern

SUN Xiaoliang'” , ZHU Zunshang'’ , SHANG Yang'? , ZHANG Xiaohu'~
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. Hunan Provincial Key Laboratory of Image measurement and Vision Navigation, Changsha 410073, China)

Abstract : A saliency based heavy fixed pattern noise suppression algorithm for IR image which is captured by infrared focal-plane-array sensors

in remote observation is proposed. The properties of the typical IR images characterized with small targets and heavy fixed pattern noise were

analyzed, and it was found that the target regions are more salient than the background for observer in IR image. Using the saliency detection

algorithm to detect target regions, the proposed algorithm processes different regions separately and suppresses the heavy fixed pattern noise

effectively. Experiments indicate that our algorithm can detect the target regions accurately and suppress the heavy fixed pattern noise effectively.

Key words: image enhancement; noise suppression; infrared focal-plane-array; fixed pattern noise; visual attention mechanism

R, AEXF R B LI, K2R LL MK
B ARG I LLANE - 3, i T i VR T 2525 D
(AN TRI R B0 % A [ i A 4y i b 0 A7 7 —
TE I ZES , TEAS [ AR AR S0 FELL AR R R
LA [ e R o AR SIS BRI £ A7 72 IE
FHRA AR o AR R 55 /1y HAR LI o, o
THTEXFE /N AR A BURE ST, i Ff AR i A
e, IR T AR A1, 7 A i ] S A R
JEE R X LD AN R BN B HARBSRI . BR
BRAEN o [ A 7 5 I (8] AN BT 1 22 1
TSN AZ A, 1 I 3t 400 A [ M s i — 0
R PR DT R

CA ARSI IE T 2 R - 3
T2 0 S IR IR I HR S 3k F 5 55 iRL E 4
Ao BT SH IR IR RIESORAEME AT 2R

« W HHE:2013 —08 - 27

FHPRHE AT R 25 B 5 BT AT AR, AR R
BIEJZH, Tl ] AR 33K i 5 12 i S XA
204 T TR 0T T 5 DA B 2 B0 A% 17 [
R X TCREG N T RGN AL IR T RG]
SEPE S BT ARG AT AR S A IR
S DA s B I ERAR O 3, s TR P R
R R 3R A AR A5 R R A T 24 Fi R R (L
Seribner 25 3 T\ HR W58 w22 AL B Y BT 5T K
R AR B A I R I AR SRR SR
BRI by TRECESE B, RIS E 4 5 RE 8 552X
B HRE (HJE 2 H AR 1k A7 HARIR A 1
“ PR 1] ; Narendra 25 48 6 T4 4 1t
AR SRR s (BT R A B R 137 5%
AL TE AR AN EE, A7 A TS B4 ; Torres 451
FIF 6 V3 & 7N — 3F 3 ( Recursive Least Square

EEMAE : E K E S & R 5 B H (973 $141) (2013CB733100)
TEZ BN PR (1989—) , B =M, 158 42, E-mail : alexander_sx1@ nudt. edu. cnj;
W GREER) , 5, BITFSE 51, i+, E-mail ; shangyang1977@ 163. com



<42 . ES A sl N 2 1

536 &

adaptive filter, RLS) #EATARIY SIVEALIE x5 i
TSR LS RIE R R BEAR, o 8] E
FIRF A — 8 B A A T, (EL R i ] A M 7
A BE 1859 s Martin 251 48 0y T — AR A G231
3B U8 P AR Y SR R Bk AR Y A
PE B S T IR 22, 5005 S Ak B B 5 SOk
[5-6, 10 - 12 ]z fHR/R 2UE P AT S
FOIE , B AR 2 5 P AL IE L RE 55 I8 I i 1]
B G S RUE A R R RS TR
BK.

MUE T S T LA L 5E 28 0 1) T B
P LEALE A5 B RN | AL B AR rp R AR
Pl AR SRR IR A2 B 5 553 /1 F s OO0 £ 5 2]
PR A ZLAMEG O W50 4, J i 73 B e 2 &
RBORE AT EE B E T R 3Rt — R
A FH 0 FR A5 S5 T B PR L AP AR5 [
FE RS I Tk, AR T A A B ARG
IEAVETTHARS S 28, iR i 5 VA DR
Grb H bR 515 S X JER 0 AT AR B, 52
T ] A R P 41 1 ] AR G e DR 4:5 H BR X
HAE

1 /NER, BEERIRRS LINE RS
5T

TEFHETLLANBAG B A WX R B 2 55/ H bR
WL e S8 % 55/ BRSO SERE T , 7 2L 5
SR B TC I I 157 3 i, XA 55 1 £ A1 PRI 5 1
TERECNERS TN H s | i ] 1 R s 21 4h
BRI 1 25 T 3B HoA SRR (4 s ] R

AN = b TN e S MU S EA P NS S
Fig.1 IR images characterized with small objects and

strong fixed pattern noise
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Fig.2 Saliency analysis of images characterized with

small objects and strong fixed pattern noise
3 ETEZMEREREERREME

AR SR I N LA 3 B e 7
STANEG OB HERERT T 4007, 160 T 4T H b
IR 75 2 5 3 0 58— A bt
FATINEMEIAT T AN , 2R R E T
ANELBR 35 S R P 2 A PR o A B0
TN F G BB BT, A SO T b
Pl (135 L 1 — I 35 PR 20N 3
BB IR 7 M3 PR S 1 %
5 BRI 5 7 B3T3, 43 SIS E AL T, 5
3 ] M RO S/ B L 9
B 75 27 U 50
31 BEWHRN

SR /N R 8 8 B e 21

HNEIG 9 s VE ST, A SCOR A FSS (o) B9

FSS (o) & ¥ & 4t % H Felzenszwalb #l
Huttenlocher F3ETF B 4 431 J5 37 %t B %3047
Sy IR K AR R MR R AL — s X
B AR (1) #EA 7 XS 0] 43 800 AT 5
F B
D(C,.C) = btrue if Dif(C,,C,) >MIni(C,,C,)

alse otherwise
(1)

(D) M (€, Cy) Ry X8 ] g5/ 22 57 B4
Dif(C,, Cy) g 3% $ W7 X 38 =4 5 1 340 v e /AR
{8, & XA XL C,, C, Z B #3E0, W Dif
(C,,C,) = o AU BRFEAT KA I, 15 B I &
3 RIGER 30 r WEURPES kA XK,

AR P A5 S 25 M o0, i o R Y s
% RR BRI (B A T AR S B IR 2 3 M)
ot

ZLAMNENGR LR ks AL I, il T2 )
B MR P S DR R S ) (A = A —
2557 , RO B L I ke = TE AR — R A
P75 IE, RERE AT M T R P [ b A Ky R v
AR BEAE T T AR A5 B, O LS Bk )
BN AL PR 1 IR SR . AR
>R FHRE A2 250078 ML i AL A D e o0 i T, AT
BEEIHT . BEBUE L

fln,m) =w. f, +w,fot +wfsj +w,fok  (2)
Horbrw, w0, w5 0, RERALE S, Lo o fs of s RS
BRAER . X THRABIR 1(x,y) , ASCR A6
23 [0 R BT 2, FE R AR D A Ay i A
Bl A AR
Fy(uw) =[1Fy(u,v) et (3)

ICHARIRE TS A(u,v) R RO 1= A% R
B HHAT B IERAER A () TR ATEAE
Hof HL i 0 A e A 2 R WK TR O B A5 R
SaliencyMapy,

IR J A i P s e X L A 2
PE 73 #7485 R A% 3 B 4 X 2 I 25 1 o A 45 R
SaliencyMap , TNZ5(4) 7N

SaliencyMap (i, )

= (c, Z SaliencyMapy,, (i, 7))/ Count(r,)

(i, j) erg
(4)
K Count (ry) Ry IXIH r, P IR ER S,
SaliencyMap (i, j) R F (i, j) A0 &M
{&,C, h—HH.



44 - ES A sl N 2 1

536 &

3.2 ETEFUMEEEEAESME
A FR AR, G R H AR DR LT e
DX 2 1Y, A E i 3 e A A B G
o34 &l SaliencyMap v, BFR KB R AR, T
TS 025 1 23 A1 P A 15 B ) B (0 1, B B
PG H AR X
o 1, SaliencyMap(i, j) = Threshold
Seg (i, ]) = {0 , SaliencyMap (i, j) < Threshold
(5)
T Seg Sy B 43 F T % G AL B8, Threshold
R 53 F B o
SE G B AR DK S U, 23006 H AR
DX e g 7 X2 T AN TR A AR B . % 1 H AR DX
FERTIE AT TP CAE ) RS R, B TR i
BILLANBCA S, TR R H AR B D BB
faf B, PO S Z AT B, AT AR HARIX I
{R B EAT ORI s 0 T P DI, SR P 3 P A 4
ARLRAME R 3 9% B S35 B 1 0[] A X MR P A
i, = (6) «
i, if Seg(i, ) =1

i’ 2

- SaliencyMap (i, j) (Ll_l) ’

if Seg(i,j) =0

(6)
Horp i SRR AR BEARL, i 7 5 18 3R mR JEE
(B, L N EEOR BE SR, D BR oo DX 34k BT ok
(83 BBV, AR T3 10 10 ARG R it AT P A
B AE T G ALF W U T BRI O

4 LWHERENH

ARSCUL— Bk (8] iy £1 S0 40 55 K5 4 Sy I X £k
43 SR RIS Ko AR SCHR HH SR oA TAb 3, i
PO A = it & 5, P 3 s .

RLS Jk 7 ZM I 2 & 545 B e BAE 2
ZHR AT, BT S BRI SRR, IE W51 55
It oA, RLS g5 [ 7 1 50 s Ak BRAGOR AN
B ABEARHBR . AN SCHR 53k U T L 14
A5 5 A RAHER T &G [ AU s [ s AR
GO TR R HARE R, BUS TR Ak B

F3ANAR SR T RN R /N F AR | 5
] A U P 2 A P s EA T, TR 4 iy
T8 W SR/ FL AR | 5 ] A R A 2L A A
BRIEELR, & B H bR . 2 HARSEEOL, A
R T/NEAR . 5 [ E A 2051 B R 2R A
Lo

AL PRZER R X4 Y 8 ISR, A

15005

30005

B3 ASCHEA RLS Y Sk I
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algorithm and the proposed algorithm
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