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Corrective method for spectral offset error caused by radial

distortion in the large aperture static imaging spectrometer
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Abstract: In order to improve the spectral calibration accuracy of the large aperture static imaging spectro-
meter when its field of view is increased, and to reduce the influence of radial distortion on its spectral accur-
acy, we propose a corrective method for spectral calibration coefficients based on a spectral distortion correl-
ation model. To begin the process, the wave number and wavelength correction formulas are given. Using
594.1 nm and 632.8 nm gas lasers, a spectroscopic imaging experiment was performed on the imaging spec-
trometer, and the data was processed and analyzed. The results show that when there is a barrel distortion of
0.3%, the inversion spectrum at the edge of the field of view shifts approximately 2 nm. After implementing
the corrective method of this paper, the line shift is reduced to approximately 0.1 nm. This method only needs
to be corrected according to the lens distortion parameters, which simplifies the laboratory spectral calibra-

tion process and improves work efficiency. It can also be applied to the orbit parameter correction of space-
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borne interference spectral data.

Key words: Large Aperture Static Imaging Spectrometer (LASIS); spectral calibration; error correction; dis-

tortion simulation

1 3l

nu\«

JRAGOETEA AT [R) AR AR B — 423 )45 R
M—4tiEE R, A “Ega—" M, 758
BRAFPERGIN | 25 [A)FE SR DL K SR PN S5 45U A o
TN, 20 22 80 ARSI R JCsh i T
W ARG AR, Sy SE BRI e v T
WG AT T 13 . RAERRS T R
7 3% % ( Large Aperture Static Imaging Spectro-
metry, LASIS) L F 90 4FALR®, ok s Fliz 5l
PR, e i i AR R E PRI, RS
TR R R A, A R TR .
A R RO E R, L R Gl R AT
DI, BI NI A G . B i IR 1 i — 20
T B AR SR BESR B AN Wi v, 1 OG5
B E O — RS

LASIS T P 2RI #5672 2RI 0, 40
Dok, BAOUSL H 2 FARE R, AT AL
Dol UK, v AR A [ s s ] L2 g />
HbRBf RS PR R 25 . (HR IR S i e
PSS 2 BB S, PRI BT Y i i £ e ('
FE2E AR, OIS 9 R A7 AR A 10 IR A2 2 3R
R, AR 2 ISR T 1 P A T o )
2 B R A AL, A ST R WX Rl B G 2 i
SEEPRRERE . IS S5 T BRI E AR R AL
PEATIEIE, H OGS E AR X 48 5 bn 5 AR
I, A IE AR (0] Mg 8 S B 2k % 7 AR iR 22 AR R
AILE,

TESLE 2 E b B R NI 2 UGE
BB 7 15 T S RS TR E AR, ELJ 207 125 K MR BE R
IR T bR TAERCR, HEE GO iz i
BE, ZITIEAR M 2 SE PR TAET K . BUA Y
Wi 22 A TE 7 ¥k 22 DR T A TE AR 4 SR A B A £
UM X BT I ANE T LASIS $RI A% 40k
B P AH 8 A T S O T AT LA S 3 ]
PEREIE o AR SCTE BT LASIS 19 T4 B KOG
S U 2ok AR A b B 3 e R e A R A
A DT i A% 32, FEMTE IEG I & br 2 8y

Trike BJRaSE L EAREIRIEN] T AT Ik EE
A RUREIE LASIS Yl E bR 22, sl Bl o .

2 RERIEF EWVIEE S

LASIS FEARIEERS, TW RS, s
MRS 22 G0 AR 2 4 A58 419, gh kg dn &) 1
7R o LASIS D27 22 4 2 530 FROAH 22 458 1Y i
e, TR PR R, Refs 2 st &, se s A
Fmm, BA RS . FIH Sagnac 17 55 1) T
WA AR 2, AT E B S, R, 2
FEME R o TH PRI S AT ARAS — RS A 0 T E R
SR, P O 3 SRk s B AT RS ) — ks
ETEEHSS

i Sagnac ## 1] BYH1 T #X

\- y

Kl 1 LASIS #ithRZ K
Fig. 1 Schematic diagram of LASIS structure

LASIS T RGN E 2 fis . [HREEE
K £, He—1% 55 S #% Sagnac T ¥ BT ) il 75 T
T A AR 2 AR S, S, Mldmfa Tl
a I A R4 7 638 o A8 PR R 5, 78 A4 AR 2R
B 5 ERAR Iy 1 — o5, IR YRR 22 X, AT 2
A,

PR
a fEIGEE
S, | |
Y D Y
T o T
SN
Je Je

K2 LASIS TR A
Fig. 2 Schematic diagram of LASIS interference



384 A

14 %

x=d-sina , QD)

sin @ = tan azl , 2)
dy

x=—= (3)
fe

LASIS i+ H b Gl dm o i 05 8, nlad
I BEATH R R AR O R F e

ISR SR B R A A e, S AR

1= | Bwexp Quivndy (4
B@)= | I(xexp (-2niwx)dx (5)

Ao, x ROETR2E, v IR, A TR, B RO
TETE A . BRARE LR ERE 2 nT AR T 5 Kok
J 8 5 2 B bR G B, (HUE 32 065 R G0 AR
e ROT BRI, 76 T30 R AR FE rh ool e i 22
BN Tegs K, S wabsisoh L, 198K R

1,9 = [ B@exp (rivx)dv = 1 () rect (i)

2L
(6)

S, L oA S T AR T 1 (05 S T R AL
IMQ%ﬁﬁaww%ﬂmﬁ@%%m§$@ﬁ
JLE RSN T —sinc PREL, ML T @B TEl7,

Bw= [ Iwrea (ziL)exp (=2mivx) dx =

B(v)-[2L-sinc 2nvL)]
7

XN EGHE T, 158 A5 5 o B R —
SE B ALY, BRI BOT G, 2R B B Fr il H
PRBOTI AR j AT AR S 0

1) = f:ﬂ B (v)exp QCrivx)dv (8

2, v, My, ZRIRIAR TG, ) 8 i FRe/ MR
pNieie

YA R, TER R 2B SO,
8T PR AR ) WAL TG 5 2, HLRE R
BT & BRI R B AP B . X T
PEOR L, A2 ] B A8 AN 23 AR W i, (EL S 25 i

FUGH AR EDY, ] 2 AR AR A

y =y(1+kr*)=yK(r) 9
P, AR 1] B AR TR IR KL, k = O JC AR,

k> OFf R IEMS AR, BRI AR , k < Oy 11 i A%,
BRI W AR, AR R an e 3 s o

(a) k<0 (b) k=0 T 00

K3 AR A R A
Fig. 3 Diagram of the radial distortion effects
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Fig. 4 Flow chart of the simulation experiment
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Tab.1 Comparison of the lasers’ center wavelength

HL K /am
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ZHZHAy KIERTA PRI - Aol KIERFA BRI - Ao

100 594.1 595.5762 1.4762 594.0097 0.0903

400 594.7603 0.6603 594.0126 0.0874
1000 594.1342 0.0342 594.1260 0.0260
1100 594.1342 0.0342 594.1328 0.0328
1700 594.7186 0.6186 594.0594 0.0406
2000 595.4506 1.3506 594.0136 0.0864

100 632.8 634.5429 1.7429 632.8221 0.0221

400 633.5693 0.7693 632.7368 0.0632
1000 632.8351 0.0351 632.8221 0.0221
1100 632.8114 0.0114 632.8110 0.0110
1700 633.3796 0.5796 632.7107 0.0893
2000 634.1151 13151 632.6337 0.1663
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