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Correction method for stripe nonuniformity in infrared images
based on Savitzky-Golay weighted fitting algorithm
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Abstract ; With factors such as the nonuniform response of infrared detector units, stripe nonuniformity in ima-
ges is observed. To solve this problem, a novel correction method to use histogram weighting and Savitzky-Go-
lay filter fitting( HWSG) together is developed. Firstly, the normalized histogram functions of each column are
calculated and taken as weights of the stripe image. Secondly, the Savitzky-Golay filter is used to fit the
weighted column mean values and variances. The fitting result is put into the correction formula, and then the
corrected image is obtained after adjustable parameter iterations. The experimental results demonstrate that the
proposed approach is efficient and retains the image spectrum and texture information excellently. A 10% im-
provement of each evaluation index has been achieved.
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Tab.1 Comparisons of image evaluation criteria by different algorithms

J7 ik PSNR 1Q UIQI p
AR S R 25.307 3 0 0.8819 67.159 1
HEVCC 25.856 5 1.8209 0.902 8 71.268 6
ek L ARG i g 25.362 5 2.3929 0.912 4 47.561 2
FEw GRS 26.792 6 2.207 3 0.962 9 65.268 1
ES'@R7S 29.570 5 4.809 7 0.977 3 54.295 1

3.3 dSMEBKRELER
T HEPEERHE 7 (a) TR B S AR

(@) FeBRAES Stk ARt 1B (R

(a) Real image with stripe nonumiformity

(b) ASCILIEREE [
(b) Corrected result with the proposed method

P17 SEPRLLAMEIG b 2

Fig.7 Processing result of a real infrared image

SE

BT 25T 1 21 A G D 3t S v B 12k 7 A GE
AE. N AR SCRL AT B LT A EHER AR TR Y
Z5RME 7 (b) iR, v LA, AL 58 4
THBR T AR P &t g i, o ELBC A i O T
REEOE RTE @ e = ) ¢ S i NE] P2 € S Ak 2
B B — @ S HAE,

4 45 &

] L BRELA R AR R S P S DT I BR 1A
PR 477 {7 JER R 1A R R LD A B Ak
PRI S AIXE S 2 — A T IRIEAR S
$& L T B EINABURT Savitzky-Golay 31 I $
G EAEBR B A R, H 5 E A WAE
TR L PEAT , AR BRZE SR FPEH S 400T LA
Bl A SO EB AL T T A AR B T I R
(R 2405 A DA (A5 R L 3l P o DA i A S50 F
WSEIIAH 10% DL 4T 3 T R85 4%
PG LB RE TIN5t ARG 3 T B
EUGAL B A L RT 915 B R B — 31 4R
AL HEA T S A B RE RSB AR AR R
S AR IV BE LR 2T A0 - T B 51 N2 41
HME- TS A2 T R 8 T RIS

[1] DUAN Y N,CHEN W,WANG M Z,et al.. A relative radiometric correction method for airborne image using outdoor cali-
bration and image statistics[ J ]. IEEE,2014,52(8) :5164-5174.

(2] Axsdh fR¥EL vH4) 3. 4 CCD RSN R ECE RS ST [)]. o5 % T42,2012,20(5) :957-962.
REN J W,ZHANG Y Q,YE ZH, et al.. Establishment and application of CCD radiation response function matrix[ J].

Opt. Precision Eng. ,2012,20(5) :957-962. (in Chinese)

[3] FA&H, 36K TDICCD PHEMBLAG TN AEBI SR IE T [ 1], F B 4 ,2013,6(3) :386-394.
NING Y H,GUO Y F. Correction of pixel response non-uniformity in TDICCD mosaic camera[ J]. Chinese Optics ,2013,6

(3) :386-394. (in Chinese)

(4] ZHAO J F,ZHOU Q,CHEN Y T,et al.. Single image stripe nonuniformity correction with gradient-constrained optimiza-



58

D 98 %

tion model for infrared focal plane arrays[J]. Optics Communications ,2013,296 :47-52.

[5] RIHANI S,FAULKS R,BEERE H,et al.. Effect of defect saturation on terahertz emission and detection properties of low
temperature GaAs photoconductive switches[ J]. Applied Physics Letters 2009 ,95(5) :051106.
[6] WEGENER M. Destriping multiple sensor imagery by improved histogram matching[ J]. International J. Remote Sensing,
1990,11(5) :859-875.
[7] RAKWATIN P, TAKEUCHI W, YASUOKA Y. Stripe noise reduction in MODIS data by combining histogram matching
with facet filter[ J]. IEEE,2007,45(6) :1844-1856.
[8] TENDERO Y,GILLES J,LANDEAU S, et al. . . Efficient single image non-uniformity correction algorithm[ J]. Electro-Op-
tical and Infrared Systems : Technology And Applications Vii,2010,7834 .78340E.
[9] GADALLAH F L,CSILLAG F,SMITH E J M. Destriping multisensor imagery with moment matching[ J]. International J.
Remote Sensing ,2000,21(12) ;:2505-2511.
[10] XEE ERME, FR. BGETEER AN MRS BRI BGIEREVC R vk )], # & 52 4R ,2002,6(4) :279-284.
LIU ZH J,WANG CH Y, WANG CH. Destriping imaging spectrometer data by an improved moment matching method
[J]. J. REMOTE Sensing-Beijing ,2002,6(4) :279-284. (in Chinese)
[11] QIAN W X,CHEN Q A,BAI J Q,et al.. Adaptive convergence nonuniformity correction algorithm[ J]. Applied Optics,
2011,50(1) .:1-10.
[12] &R, Zwed, 5KA 3. S TI7 [0 IR AR I BRE I BRI AR R R I T [ 1] 40 9h 5 2 Kok 5 4R ,2008,27
(3):214-218.
SHI G M, WANG X T,ZHANG L,et al.. Removal of random stripe noises in remote sensing image by directional filter
[J]. J. Infrared and Millimeter Waves 2008 ,27(3) ;214-218.
[13] REN]J L,CHEN Q,QIAN W X, et al.. Efficient single image stripe nonuniformity correction method for infrared focal
plane arrays[ J]. Optical Review,2012,19(6) ;355-357.
[14] ACITO N,DIANI M,CORSINI G. Subspace-based striping noise reduction in hyperspectral images[ J]. IEEE,2011,49
(4) :1325-1342.
[15] CHEN G Y,QIAN S E. Denoising of hyperspectral imagery using principal component analysis and wavelet shrinkage
[J]. IEEE,2011,49(3) :973-980.
[16] skwek, )3k, 24, 5. NEEHESSIERIEREMOINRFEATI]. & B x5 ,2014,7(1) :150-155.
ZHANG XL,LIU Y,WANG J,et al. Infrared thermometry technology with different nonuniformity correction temperatures
[J]. Chinese Optics,2014,7(1) ;150-155. (in Chinese)
EEEN:
F —IF(1990—) , %, PG RSN, i 1 | HTE(1989—) 2 BT P 2 A Tk

R, 2012 47T Rt BT RS2 AR A5 5
e, RN FOEHL HARRI  £0 5k
PR Ak B2 D7 T B9 OBE 5E . E-mail;
tyzyz163@ 163. com

VFIE (1968—) , 3, BRIEIL AR N 1
o Hf, TR RO, 1992 4F 2000 4T
ARACIRE R 2753 3 BeA 2 A2 A,
2004 AT ERRABE KA E LK
TG RAS A2 L, 2006 4F TR
TR AT 5ER AR i L5 T
R, N FOL AL RGAR I 5 U 25 7
T RIWFST . E-mail ; xutingfa@ 163. com

WE5EE 2012 4 F P2 Tolk KA# ARG %
brAr, E BN F G ECE ATy
HRAFSFY . E-mail ;ziyishen@ 126. com

FEFK(1989—) , L, HMKFEN, W1
WF5E4: 2012 A FAU s B TR 2431 2
dtEr, N E AR A | B B O
JiTBESY, E-mail ; guo_qiuqiu@ 126.

- com



51 1) sK—Ft, 55 T Savitzky-Golay MIAXIAS BYLLAMANMER AR S Pk ZR A A L D7 1% 59

X7 (1987—) , L INA RN, 18
LT, 2012 AR T AR AU MO R 2 3145
TRy DAt N AN N e
RS T A5, E-mail ; tansuo_2011
@ 163. com

st M S B B F )

o TR T

o R RL LR E R U4 A b Ml AT

o TR WA 2 2T TGt AT B 2 A 2T

o SR ICH) (INSPEC) 32 E( £ 3CH) (CA) RS I (ST ) (AD) (Je I SIRRRE S
79 (CSA) | o U RHEERE SCHEH TN T 5 20 AFH I 583 4Ky 2 T A SCHRECH PR T i)

(RERERRY ISR BRI AR 0F ] 5 BOR S as O E Y B B3RSl S 42 AR BRI AL
HRAEAE F AR P il [ N AN S B 7R ORGP f B BE ST B A BT B | R st S e [
AN 22 RS A5 B 02 R B AL R 3 B % 2 BT ™ b BB BT 52 ) SRR, R4 [ B
LG, HNAERE, B 58K, nl ks, SR 3 Ll = AR T A AT R R TP 2

(RERE B RMVEEA BRGSO 25 S W i Sl 45 750 U 0 B
AR L A W TR R TR RN SOt TS s REBUROLER R R 3D
AN U S (HAETOE RR  FEUE 0 R ST R B R AR 2R MR SR Y B AN AR BOR 428 R
TR AR AR FARNHT 5 s RIS F AOINAR TS 5 S BOR 2 2 R AR F BN 5 55 s Al
KRR EA S FG AL BEAEAT TSI 53C

(&SRR PG KAEE B2 A BRERSERR AT B

M hib A F AR R K 3888 5 FE N4 —T%5 . CN 22-1259/04
QRS ER) i FE BRbRE RS . ISSN 1007-2780

#E 2 : 130033 = A R & A 12-203

HL, 1% . (0431)6176059 N E A 250 oo/

E-mail ; yjyxs@ 126. com % 1k : www. yjyxs. com



