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Image Restoration of Imaging Spectrometer Based on
Line Spread Function Matrix
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Abstract: Large field imaging spectrometer adopting push-broom has long dwell time and can better meet
the requirements of ocean remote sensing. But the difference between the modulation transfer function
along and cross the track resulted in smear in the image. This paper obtained line spread function of the
system by experiment, constructed a matrix by interpolation to describe the imaging characteristics of the
system in the cross-track direction, using smear area in the image as basis to adjust the coefficient of the
matrix, and finally got the images corrected by this matrix. After correction, the problem of smear has
mostly been deducted, confirming this method to be effective.
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Fig. 2 LSF measurement system
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FEREUA 5 G s T, A SO T el 6
PRty 3 AN FIR X . K 7() s TR X
b R a HAIME R S R I, 7T LA B il T
S YR AN EEIEANR], DL A ST RA
RN AT, 3 4% MR AR AR P AN A AT K
Z5, AR ML RAERAE 1 L. AKX 3
Z I A (BN I KA U — AL Ja PR 2Y, 49 211
AMVE R At e, Wl 7). HUh 2R R AIK
Hoa=1.02 1E 0 R E a M tEfl, REUMALIEHE
fE43 LA E

Mean squared gradient of smear areas
) > o o
Normalized average of (a)

Z\// a=1.02
0 0.5 1 15 2 0 0.5 1 15
a a
(@) (b)

(2)3 A4 a1 X3 18 4 B o 2
(b)F5 () 3 2% H e I — AL I 12 ) 1) i 2
(a)Mean squared gradient functions of the three smear areas
(b)Normalized average of the three functions
K7 T e S AR IE R E a e it 2k
Fig.7 Mean squared gradient function used to determine the

best coefficient a

4 BERHIESER

HT T 52 B AR TR OB S5 I R T S AR
RANFEANTT S, AR e LA £ 0k 581 B RV AR 1
IERIRCR o BB T5 17 (B0 127 (B RERE 11 o
IR AR P R, T SEbr BIX EAE 3.3 i



$36E 92 M

2014472 J BB IR TR R BT B R B (PR B IE T ik

Vol.36  No. 2
Feb. 2014

WA HT B AR K A H

AR SCONS AN [] IR TR 1 253 FD &b 5% 1 15 il 908 47 B
I, HAER S R P 8 Proc. nf LA B2 HAL BN
“HE T B TR T UESEA SO IR B IRk
R AL,

K8 BIBRBFIERCR, ARl E 850 D B IE i
B, T e e 1 B S

Fig.8 Image restoration result
5 45

AR VAR A 3ok b B R R B, e TR
HOKE) SRR A TR AR ST T 78 A R o R A O
W RARAK T LI by FEAE S AR AR R AT T
B, FEAHER T HZRBOCTIA K “HE5E 7 BlR. HE
FERENS 78 70 M FiE R GE - A B BT ph i, AN
TORAGRA MR WA, R RAE) 1
VG o ELAR BRI A 0 50 4 s 2ok B 28 4 sl
Hdg, Sk BB AR HIERCR . ZITEAELNE
JLAS T3 ATy 2320 [ S AT 5

1) ARSI R R 50RO SE I B, s
BPREE . S SR LA R R G M 75 R 3 S 1 A A
ARSI TS 25 R A S IS, A% 150
pRioE SERIEEE SIS R S REJEE

2) FIELAS LSF LG, ARifHRE < by K
s, AR RLIE E L — 4R R 51
HARFE X R R RS RCR I & 0 A W,
A AE S AR TR R N 3 R G P SR A S Ak
(1 A P B

3) AR A BGOSR L, ARSI BAT
F P& AT OIS e AL 18 e HR R . SERR BIX
— oM EAR LE A [ GE 7 R, HIF AR R,
Ml A SRR S, R “HEs”
ST —HR oy R R IR T H e 5 SRR IEIE,
M-S TE 1) “Hist” AR E R IE. T LA
Z: 2 SCER[5-61 1 7%, AT SRS MO U,
PR = e R R R, BUAR S0 5 A% B RN A s
#oox i sg AR BT T 1)

S K-

[11 WATR, 253K, H#%, %5 CBERS-02 L4 CCD AHHL MTF 7E4L
T L K% MTE #ME[R]. R ERIE E 5B R2 R, 2005, 35(S1):
26-40.

[21 2o, BATR, &6, %. CBERS-02B TA WFI BUS{EH MTF
LR MTF 4 E2[0]. (BB 34R, 2009, 13(3): 377-384.

[81 MFILL, BARLT, SRABAE, & P THe B B A ok 5 2 R 1
B[], R 2012, 5(2): 181-188.

[4] kZEsE, R, SEM. BERBOCEOCREUIE 52 D).
NEFFEEIIE, 2011, 19(3): 552-560.

[5] Zong Y, Brown S W, Johnson B C, et al. Simple spectral stray light
correction method for array spectroradiometers[J]. Applied Optics,
2006, 45(6): 1111-1119.

[6] Torrecilla E, Pons S, Vilaseca M, et al. Stray-light correction of
in-water array spectroradiometers. Effects on underwater optical

measurements[C]. Oceans 2008, 2008: 1-5.

119



	115-119_�Å_ú”¿icýpé5—�ÏI1êþÏëc¹Õ_�7î9?2

