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Abstract: To improve the spectral calibration accuracy of an imaging spectrometer and to reduce the
complicity of the calibration process, the idea of the cross-spectral calibration was proposed based on
the calibration principle of monochromator scanning. Then, a cross-spectral calibration system was
designed for a monochromator and an imaging spectrometer. The spectral calibration experiments for
the monochromator and the imaging spectrometer were performed and the spectral calibration data
were processed. The experimental results show that the accuracy of the spectral calibration for the
monochromator is better than 0. 1 nm , the spectral range of the imaging spectrometer is greater
than 400—800 nm and its spectral resolution is better than 3 nm. The cross-spectral calibration sys-

tem overcomes the defect that the spectral calibration for the monochromator and the imaging spec
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trometer requires two detectors, and the calibration is implemented by switching the calibration modes
only. It offers higher calibration accuracy for both the monochromator and the imaging spectrometer,
and has the merits of low complexity, versatility, wider range and high calibration accuracy.

Key words: monochromator; imaging spectrometer; cross-spectral calibration;calibration accuracy

’
’ A
o b Y o
b Y Y
[1-7]
’
o A b
o b ’
b
’ o
s [2]
’
[8]
o ’
1
° Fig. 1 Schematic of cross-spectral calibration system
Y b
, 1
’ ° A A A}
’ o ’
b
, N ; Czerny-
, Turner ,
Lol | , AVIRS, MO- .
DIS., Hypcrion‘OMIS\PHIUO’“] . ,
o ’ ,
’ N ’ H
’ USB
’ ’ ’ N N
o , GigE( )
b ’



10 s e 2587

1 o
Tab.1 Parameters of cross-spectral calibration system , A
FPG-6C N . 3(c) . X
/nm /mm /mm /mm
350~900 400 500 80 ’
3
3.1
, 3 (a b (o)
Fig. 3 Spectral curves of mercury lamp and their
fitting results
3. 2 3 3
’ 3.3.1
s 2
3.3.2
S; ()
[15.17] |
SiQD) =7, WS,(WVOR; MR (V) (D
17, (A) » S, ()
2 ’ R(l (/1) ’
Fig.2 Picture of spectral calibration system for monochromator R.(D 3
) (A S, ), Ry (D) R (Q)
2 s 7
_— ’ 1.0 — s am<a<a+im
GigE i , s A1 5 SASAT S
DN N S, ()= 1 1 . (2)
0, A< — 5 ALA>A A
. xls . , 2 2
2 3 o ’

N ; DN , S; (D



2588 22
[16-17]
1 —X\ G
S (V=K - exp[?(" A’) } NG
(o8
:K ’A 9A, Z
20 7 °
a
AX s
AM=a=2 /2In(26;) . 4) 5
i Fig.5 Picture of spectral calibration system for ima-
4 . , ging spectrometer
. o U,,
' ! ty s /10"‘/\1» 2 500 ~
’ 35003 2 500~3 500

AA,

4

Fig. 4 Practical spectral response and its Gauss fitting curve

3.3.3
A N
o S
’ Pl ’
A o
U’ [fa
12 bit, DN

4 096,

2 500~3 500,

Ay

A()’Alleytﬂ’ U Z’[
2 500~ 3 500, .
400~800 nm s

, (Uat)—=>Ai~Ais1s

Fig. 6

6
Flow chart of spectral calibration for imaging

spectrometer



Fig. 7 Curve of wavelength precision for mono-

chromator calibration
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Tab. 3 Results of spectral calibration of several bands
for imaging spectrometer (nm)
27 401. 24 2.94 110 634. 31 2.58
4 40 430. 28 2.70 120 662.60 2.66
50 461. 67 2.86 130 690. 88 2.28
60 490. 07 2.73 140 719. 47 2.80
s s 70 519. 00 2.81 150  748.76 2.69
2 80 548.09 2.69 160 779. 30 2.57
90 577.08 2.58 167 801.72 2.34
' 100 605. 84 2.53
A=0.025 19N+605. 837 8§ . (5)
2
Tab. 2 Data of spectral calibration for monochromator
/nm
579.1 —1 062
546.1 —2 370
435.8 —6 749
404, 7 —7985
7 . ,
7 8

Fig. 8 Spectral range for imaging spectrometer
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