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Abstract A hyperspectral imaging method based on dual-channel shearing interferometry is proposed and its signal-
to-noise ratio (SNR) is analyzed. The spectral restoration SNR of interferometry spectral imaging system is
introduced. The principle of dual-rectangle shearing interferometry and SNR of dual-channel differential detection are
discussed and simulated. The experimental apparatus is built, and the SNR contrast experiment of the actual scene
target is carried out. The spectral detection SNR of dual-channel differential detection system is obtained, which is

compared and analyzed with SNR of non-differential detection system. Results show that the spectral SNR of the

proposed differential interferometry hyperspectral imaging system is+/2 times as that of the single-channel system.
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Fig. 1 Schematic of dual-channel lateral shearing

interferometric spectral imaging system

BUGPEE L1 )5 i 5 R W B L2 R
TS BAR St th L1 A L2 4 BT 2
ARG G W E N AR AR M 39 ) RS . BUEIE Y
PIT#WRE R 2 0 KB (BS1.BS2) 5 4 4~ 5 i

0511001-3



e ES

Es i

(M1.M2 M3, Md4) 4 &, ot 2k 76 B 38 57 U] 245 )
L35 AR R AN HIE  An L 1 B, 7 DA 25 4 A
20 WU B ] BT U143 o e . G A BT U] Tk
B G oY OB BST 43 b W%, — B 4 R B M,
M2 PG s 55— B 48 B B M3 M4 T IR 4
PO 23 3 3 0 s BS2 B, Hodh M1 M2 K
M3, M4 4 5 A0 B 3 7, M1,BS1.BS2 Al M4 4 H
7. 1 iR, 4 M3 5 M4 kT 1 &AL

B, M2 M3 4b T[] — T, M1,M2,BS1 5 M3,
M4\ BS2 v B 2 55 1 R FRET , P %64k 42 BS2 5
JEE A A, 2 M3 M4 [6mt i R — B B
d' BILALEM LS M4 RS E& o EE R
B d G RITINE 2 FiR , BV S i BS2 3 5 1
FOGL 5 th BS2 5 1 P 450 4k 43 Bk A 1) B 1)
TEOR I SO0 T8 R ) B DD, P GE R SO
SR BUSRBE L3 L4 FEARII % D1.D2 b #EfT BUR .

BS2

- My K
> / / A
«__/

7 7

BS1’ M3

M4

P2 WU TR A 1 B 1) 23 o O R 2R

Fig. 2 Schematic of optical path of dual-rectangle lateral shearing beam splitter
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Fig. 3 Target images superimposed with fringe pattern.

(a) Interference image from channel 1;
(b) comparison of interference images from two channels;

(c) interference image from channel 2
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(a) Channel 1; (b) channel 2
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(d) target spectral curves reconstructed by proposed method and ocean optics SB4000
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