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Improved nonuniformity correction algorithm based
on neural network
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Abstract: An improved nonuniformity correction (NUC) algorithm combining image matching and neural
network(NN) for infrared focal plane array sensors was presented. Firstly, nonuniformity of the FPA response
was removed by NUC compensation. Then, motion parameters of the image were estimated by matching
pairs of image frames. Finally, coefficients were adaptively updated according to bidirectional-renew strategy
based on neural network. Image matching technique could effectively avoid faintness when coefficients were
updating. Additionally, the bidirectional-renew strategy was used to guarantee coefficients of each pixel be
calculated at least once when new image frame came. The new algorithm used image matching technique to
get scene motion information, and used neural network for coefficients bidirectional-renew strategy. It had a
lower statistical overhead on scenes and approached convergence more quickly than the often used neural
network based NUC algorithms. A theoretical analysis was performed on a collection of infrared image
frames to study the accuracy of the new NUC algorithm. It proves that it has higher-quality correction ability
than simple neural network based NUC algorithm.
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Fig.1 Block diagram of NUC algorithm
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Fig.3 Correction result of fixed-pattern noise
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Fig.4 Correction result of random noise

Je BT gt | T 4(a) Ry B0 M S A RS, R R
K14 5 & 3(b) A A, I/ 4(b) Ay SC R B335 47 100 i
Jei B RS IE 285 5 1B 4(c) M T #2445 52 4T 100
WS AR IE 250, FRE AT LU SCHh BIA R IE JS 1Y
UL R T 24070, & A 28 0 25 75 ¢ 1E 5 1
AT I Bk ™ E R 3(d) Sk e St

2k, " FRRYIE I 22 N SR AL IE S A T
MR 22 RMSE B QOB ZL , ©---" &R



578 oSk A2 %42 %

AR SO A ACIE S5 A 7 iR 22 RMSE BEE MK sad TRjSmE, T2 L 48 A9 RRAER #E 1T K
By feh 2k, w sz g ol st R i B (R ILIC , 2 S BOCE PR ERz sh 280, LG /Y
i, SO B M Sith 42 52 BB R R 3, WEFEHh, R 75 BN PRI 1537 55t 52 2 1 ke A e 5
K 5 Jyxf SEBRLLAMAMR RSSO P Sk b AT AL RARERAY S B, ASE— D4 s ik A PR RE
IERISEE R K 5(a) 9 )5 51 25 100 ot i Ji 4 15 ‘
[15(0) % ST 100 BUEREE IF R e, D0 Tk
B 5(c) k751 HEE 200 R 4R 4%, I/ 5(d) 2 3C A [1] Li Qing. Study on adaptive nonuniformity correction
BN 200 Wi E2HLIE JG #4553 algorithm for IRFPA based on imaging guidance condition
- - [D]. Xi'an: Xidian University, 2006. (in Chinese)
ZRR. BT RS SRR A IS N IRFPA R 1 5 P4 IE
HARWIFE[D]. V% 7474 i TR K2, 2006.
[2] Torres Sergio N, Hayat Majeed M. Kalman filtering for

—

adaptive nonuniformity correction in infrared focal-plane
arrays[J]. Optical Society of America, 2003, 20(3): 470-
480.

(2) % 100 WU A5 141 £ (b) SCHSY A LS [3] Snyder D L, Angelisanti D, Smith W H, et al. Correction
(a) Original image of 100th frame (b) Result of our algorithm

for nonuniformity flat-filed response in focal plane arrays
[C]1//SPIE, 1996, 2827: 60-67.

[4] Ratliff Bradley M, Hayat Majeed M, Scott Tyo J.
Generalized algebraic scene-based nonuniformity [J]. Optical
Society of America, 2005, 22(2): 239-249.

[5] Torres Sergio N, Vera Esteban M, Reeves Rodrigo A, et al.

Adaptive scene-based non-uniformity correction method for

infrared-focal plane arrays[C]//SPIE, 2003, 5076: 130-139.
(0) 5 200 BUSLIAE & (d) SCHh ok K I 5 ' plane arrays[C]

(c) Original image of 200th frame (d) Result of our algorithm
[ 5 SZBRLLAI EIMR P51 Y 45 T 45 2R

Fig.5 Correction result of real infrared image

[6] Li Qing, Liu Shanggian, Wang Bingjian, et al. New
nonuniformity correction algorithm for IRFPA based on
neural network [J]. Infrared and Laser Engineering, 2007,
36(3): 342-344. (in Chinese)

3 & i ZER, X bz, EARAE, . BT MA L IRFPA R4 %)

PR TE AL [I]. 2055306 TR, 2007, 36(3): 342-344.
thPJ%E'E'L'H T#ﬁ%é’@1§@@ﬂﬁ*$ﬂﬁﬁgﬁ [7] Cai Shenghbing, Duan Zhemin, Xu Jiadong. Scene-based

Xﬂrﬂﬁ%ﬁ%lﬂ%lﬂ@ Eﬁlﬁ@é’é@%ﬂkﬂ@ﬁ&ﬁ%% y nonuniformity  correction method incorporating motion
BT AR IREUE LA FE W F oA E B triggering[J]. Infrared and Laser Engineering, 2007, 36(6):
M, LT S TR 2 ) Y e PR 941-944. (in Chinese)

Be AR b oI A MIAE RIS bE L 55 2 R 2l 24 2 ARRESG, BUITES, VSO, A2 Sh 2 S A 29 2
K T AR H L S v e ke e o [ 2 R BIE R3] 4045806 TR, 2007, 36(6): 941-944.

[8] Zhang Hao, Liu Zhenguo, Hu XiaoMei, et al. Nonuniformity

I B AL IR 75 AT B B RO 38 X S o T [

RIgH & Mg 74 1 SE2 o SR 4 1 &

R B %F' ﬂj&ﬁﬁ%éﬁ’l%@1§}¥‘ﬂ Infrared and Laser Engineering, 2011, 40(3): 397-401. (in

5 SUSE 40, UE T SO B TE AR BT 4 ST Chinese)

LAY i, AR O T WL, ORI, SRR, 9. 55 R ahi s ke 04k By Sy
SO SRR AFAE LA i Bk — 2D SO T KEIEJ R[], 055 OB TR, 2011, 40(3): 397-401.

correction based on active movement control of scene [J].





