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ELIMINATING THE “GHOSTING” ARTIFACT AND TARGET
FADE-OUT IN ADAPTIVE NONUNIFORMITY
CORRECTION FOR IRFPA
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2. State Key Laboratory for Image Processing and Intelligent Control, HUST, Wuhan 430074, China)

Abstract: The cause of the target fade-out and the ghosting artifact in NN nonuniformity correction scheme for infrared focal
plane array (IRFPA) was studied. It was found that ignoring target edge and updating correction coefficients blindly in the
NN-NUC scheme were the cause of the problems. Based on this consideration, an edge-directed NN-NUC scheme ( ED-NN-
NUC) was proposed to eliminate the ghosting artifact and the target fade-out. The comparison experiment with simulated da-
ta and real IRFPA infrared data shows that our viewpoint is correct, and the proposed scheme is effective.
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Fig.1 Uncorrected signal in the 60" frame
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Fig.3 Gain correction coefficients of the NN-NUC in the
60", 110", 160", 210" and 260" frame
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Fig.4 Uncorrected signal in the 261st frame
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Fig.5 Corrected signal after NN-NUC in the 261st,
360™ and 460" frame

MG ARIEE L F) : B NN-NUC Jy i % &
SR EPRN S, 15 B AR X UL AR = X
WA IE RECR AT 58 BB XIS 7E B fr ik it
B &% 1 LA BB fe B = AL TR BT, RIAE B,
HIr G L AW IZ shit, B T R L0 3 5 et
6] (BB B H 55K w) , (75 R AR 2.
K K NN-NUC #2553 3 B priR L fnfh .
— AT T A I 6 FAR. 55 n WIARIEJG 1Y
EUE v St G BUR I, 15805 o W T (E %Al
&, RIS (5 BT B E & f 0B DL
IEREE Hr. BB IR n IR, A BE T
§iE 2 AR n. A T AE G EUR T B3 %5 R
ISR O 2I0(1,)) 1 4 IR O, WIHERLE
B £,

fi=Cy), (yeandye®) (6)
Hp (- ) RSBl P2, TR E &5 e, b, 4% L
TR R A RBOT(,)) € O, RE A (4) H
BREG BN, AHEATER. LR EERRNA%EIR
BT —M RREw HE T — XN AE S
FEER X S AL I 2R B . AN TR] X U AR IE R R
YR H XA M E S TR, B T BB A,
A LA T HARR IO R 8 74

NUC &iF

B 6 ZARIRE NN-NUC J5iAHER
Fig. 6 Graphic description of the combined NN-NUC
and de-ghosting algorithm



338 a5 2 K E ¥R 24 %

2 XBHERSWHE

2.1 EMHEER

% Wb TE A A E B IE PR, & BRI 4R A
EEAHETTH L. 54 R R 2 E b B R
AR bR HEZE o RE R ERTERIESS
PE MR M E L ATFIEIE MRS R
¥, TR R iR 2 RMSE ki & .

1 mo 2
RMSE-TI;n’\/Zf:lZ,':l(Ti/_T'/) ’ (7)

Hob TR0 T, 53 910 BLSCLUAME B AR B il it
THREMBEEZEE T, A H RMSE AR 1
SLE R TR RE.

Xf IRFPA SREXH & A JE 3 S) R A i £1 5 A
%, B AT E SR A 8R4 IE T B R A R
(roughness) B/ 3 x 3 BB A AR 2 ) 25 (] P29,
kR R IERTE MIE R S, XEREAR AR R 0]
B SR EGUK BE(E T e e ) R RS
BRARE, XS T . —RIEF RN
SHIAREIE B WRE R TSRS, BB
PR R E , A SCR IR X L AR C REEH
ERIRLIEPERE. X HUEERE A
- ads((g), —{g)>)

(sizel « std(g), +size2 « std(g), )/ (sizel +size2)
. (8)
He(g), fMg), srRIA X 1 F12 B K EHME,
sizel il size2 43 5 X3 1 A2 BIE R, std (g), AN
std(g), SH RN X | F 2 SR EEARE 25, X [A)
WIXTELEE C e, A P T /e S a9 3, Rt
AL IE SR A X/ BARE O, B8R B AR 4B
HRRUHBECH BTHE CAFECHEELR
S TEA SO B TR £ %05 FUBCHE F B SE R iR B
R EERE. LT SR h BRA U
556 NN-NUC B ¥&” (8] 5 ED-NN-NUC) {Z4 77
%4 NN-NUC & 1.

2.2 HEXRE

PR RS R 1 x 128 L5 #il & 5
HEE , R K u U328 le-5. 243 ED-NN-NUC £
IES % 60,160 260 55 & 7 Brs , &KRIEESH
261 360 460 Wif5 5 & 8 Frs. Xf LB 7 FE 2,
K8 FIfE 5 a] LIF H ,NN-NUC # ;e %A Bin
BRI Y (] R B A~ 460 WA R IE(E S (un-
corrected) \ED-NN-NUC B &:# IEJ5 {55 (with de-
ghosting) L'l } NN-NUC ¥ IE JG {§ 5 ( w/o de-ghos-

ISOW ——NO:60
------ NO:160
NO:260

100 4

{00)]
st
/

e,

\W\f

‘ 504 _“/

0 20 40 60 80 100 120 140

I
B 7 %60, 160 Fi260 i ED-NN-NUC K iE /5155
Fig.7 Corrected signal after ED-NN-NUC in the 60",
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two NUC schemes (1: after ED-NN-NUC calibration;
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Fig. 10 Comparison between the C before and after
two NUC schemes (1: after ED-NN-NUC calibration;
2. after NN-NUC calibration; 3: before correction)
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Table 1 Comparison between C values

Wi R84 R NN-NUC ED-NN NUC THPF-NUC

630 (1.152, 0.359, 1.652) (1.086, 0.376., 1.649) (1.185, 0.380, 1.775) (0.366, 0.276, 0.004)
650 (1.008,0.053,0.951) (0.942,0.028, 0.995) (0.969, 0.029, 1.030) (1.242,1.078, 0.375)
700 (1.347,0.310, 1.891) (1.488,0.117, 1.817) (1.515, 0.150, 1.932) (1.072, 1.027, 0.212)
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B R, B 5 T 58 700 MIMEER. 1 ik (F/H
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LB T %15 B K ED-NN-NUC } 3 HXT e C
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4B, 37E AMD Athlon 1G 4 PC 384T . 84k
%% Windows 2000 Professional. iR 8 2|4 NN-
NUC 0 ED-NN-NUC 4 fyi4b ¥ 8¢ [6] &7 : NN-NUC 5
TIPS 4 6. 6ms; ] ED-NN-NUC 2 3 F 45 1 22.
9ms , H b i AR BG4 TR 9 15, Tms. MBS [H] FF
$kE  NGIRIGR5ARNITFRE B R KW, 8
MRIEEMIRE GRS AHE T ROFERRI B
N M EMEELERENAEREITB RN
WHKM, AR D% BT AT R A (5 B BR R 4L
BT IR A Y, WREE SR IERT. I
Sh AT AR A FPGA 3 4 LBl R U & P #E
i E AR 3 L A2, AT IR /D % 4~ ED-NN-NUC 8
EHITEE.

3 &XRIE
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M RERIEE T HEABERRN IR ALK, B
F b SRR IE AR K, {3 75 10 G AR N R IE R B i
BLS A TEOCEERY 1R R A R R M 4 A5 Bk
FRIERBER, e AR FENLH. A
IR A R IEAL AR G (REAL S w2 A
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ML E AL B AR O LA R SEBR BRI SE 3 25 R R
B SCHR s B () REAR YR LA B A ok 7 0 S LE AR ).
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