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Abstract; It is known that step-down response of CCD’s part pixels, impact of high-energy
particles and absorbed cosmic dust in space camera can all induce the black stripes for the
camera image. For the camera in orbit for a long time, the image quality is seriously affected. By
researching for the pre-launch calibration data, an algorithm based on the least square method and
radiance retrieval was proposed to renormalize the image in orbit, which could make the
black stripes in the image be effectively eliminated. Firstly, the gray levels of CCD pixels un-
der different irradiation grades were collected, and the relation between the average gray level of all
pixels and the corresponding irradiation values was established by the least square method,
then the correction index of each pixel was worked out, and thus the correction index of the
black stripes’ corresponding pixels could be obtained by analyzing the laboratory radiometric
calibration coefficients. Lastly, the real gray levels of the black strips were computed by the correc-
tion index matrix. The experiment results show that for the modified images, the black stripes can

be removed effectively and the image quality is satisfactory.
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Fig.1 Relation between average grey values of No. 152

pixels and radiances

20 LA R 7 AR 25 SR 0k 23 8] D' 2 AR AL 1A 5 gk
A7 8 5% JEE A — e M) 2 (2) 1y 3 o A L BRI
HEMLI AT 0 AR S5 RO A AR 5 BE R R O A
(VAL



%4l

BIEE A A AL

W 1 A B 559

L=+,++ DN ++,DN*+ - DN" (5)
Hor o oo or e R RCIE R AL — HOZE
P FR B A AT DA AR i X A1 R RO FR R AR BL
P AR A s DIN (B S 3 3 A S 380 48 B 0 e o B
L, BPA]3A J5t i H b i 46 5 52 3 R

3 EHEGREF i

HAEAS DL R AR —fR % T CCD 451t
R T 2 A AR () W 37 L AR T (8] A7 78 AR 3 23 1
il A5 AN [R5 o0 BeA7 A () 1 o oz i o 28 B AE P 1R
R B S A [ B A B, (HR 2 =S () AR AL
CCD it — A sl 5 LA & o0 52 5 47 =3 [8] 5 fE 7
TR W R R I SR R AR ROTIE U
I, CCD fi i [ 5 bt 25 i1 B 2 SR8 45 50,
B2 T o IR s {68 ) — B A 4 I 5 R Wi 2k
LT 75 BT A R IE T 3 6 P AR O R
RAEKRLCH IR R WA 3,

S0 A RE B I SR 48 20 9 B3 BR YR A
PRI B WIARBIL » 22 R ML 7 28 G AR 5 1 2 IR
i CCD -1 » A i CCD 4~ 1% ot #Y 4% 5 B %
B AR ST R T A RO K
FESFHEDN SR G E A 52 BT Filde/h —9feid:

K2 A ] R0 ZR By s (R AR ATLTE B I
Fig. 2 Apparent black stripes of space camera images

in orbit
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Fig. 3 Correction flow graph for abnormal response of

space camera images in orbit
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Fig.5 Relation between image grey value and responsibility

for pixels
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Fig. 6 Uncorrected and corrected calibration image. (a)

uncorrected; (b) corrected.
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Table 1  Corrected and uncorrected discrepancy of CCD
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Table 2 Corrected and uncorrected data of 8 pixels for black stripes
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Fig. 7

Uncorrected and corrected image in the external
field. (a)uncorrected; (b) corrected.
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