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Image Plane Interferometric Hyperspectral Imaging
Based on Re-Imaging
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Abstract Technology of image plane interferometric hyperspectral imaging is mainly applied in remote sensing
imaging field. In order to realize spectral imaging of targets at different distances, a method of image plane
interferometric hyperspectral imaging is presented. A re-imaging interferometic system is set up by inserting front-
end imaging lens, relay collimating lens and transverse shear beam splitter in infinite imaging system. A separated
front-end imaging lens method with choice of zoom lens or lens of different focal length is adopted to achieve spectral
imaging of targets at long or short distances. The imaging system, resolution of spectrum and push-broom mode are
analyzed. Experimental device is set up to detect the targets of near field indoor and far field outdoor. A microscopic
spectral imaging test of biological tissue is also carried out with the device. Experimental results show that the
proposed imaging method is effectively applied in hyperspectral imaging of targets at different distances.
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Fig. 1 Schematic diagram of image plane interferometric hyperspectral imaging
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Fig. 3 Image plane interferometric spectral imaging system based on re-imaging

TE WSRO AZ T T 3 06 15 18 & e i i
JSLAG ) B 4 AR - T R o 4k o ) B Y A T
TR H AR b 59 550K 00 06 R S 48 i i iR W)
BEIEAT AR A AR TE A5 2 2RI H BRI LA .
LARAL T T Ak Y B 0 E AR AL L 2 0 b gk
HYHIG S5 BB AR OGP AT
JEA IELAAST f 0 #E AR 0 87 U0 3 R . FATOL
PR RE ) BT U173 R AR IS B AL R BIORE m 5Y D)
TR SO IR E HE R s R B . X TR
Ui AR W BT & R T S AR TS B e] DA
BT F A TE Y TR AR S0

B 7] BY U1 03 R B B O d LR AT O AR
AT R 22 A W R LR

A = dsin 0. (D

WER B R B0 S0O6E N B(o) (o BP0 =

/20 WIAEAR 45 2 /) T35 5658 3 A o

+

1A = 2RTJ B(s)(1+ cos 2na)dos  (2)

AP T oo B 3% B 7 3 A
T AR B AETHE G (5 B 5 T W 05 B 2 1 B 5%
AW AL IR 50 R AT 3 530 9 1 100 39 D) 0 A4 19
B R ANBE R EN N WB IR A T % E, H
(OARA@AE

+oxc

1) = jB(c)cos(chadsin 0 do. (3)

TR I BERE AMEHRMBE 0 Atk midxs
PRI H AR e AR - T AR A — R 8 B 5 SRR
— W) RAEAN R A0 BT Ot s £ R HF 2 AT 1
FL S e RIAT A4S B2 9 A5 R R

+ox

Blo) = 7[I(D] = J 1(0) exp(2nod sin §) do.

1)
IR RGEAR AT . A PR B — D K
AR FRGE . B — PO R &R 5. TR H
PG AE P Ak E L B R R AR AL . Dy TSR B
TR H bR BRI L 1 i AR R GE TR A A R
ARG, ke BV ) v AR Y B A B
BARGE X i i AR AR G I S AR HEAT R RORAR .
PR AR R GG LR N
tan 0, = thZa/ln 0, s
P 0 W —RINBR RGN T 0. 5 —HUR
BREVNT M0, = 0 fr AP ahHEEY 5 E
5 00 5 — B R G AR B
MGG 27 AR G 2R 5 — RNIR R GE 0 2
11 _ 1
N i’

(5

(6)

1230001-3



2 i

A AV bR TS5 B BE B4

SPGB 1RBE £, o W i 1R 0 B 0 . ol
()R i3 0178

y_ _fil

fi i

D

A GG
o fR(fl + Zl )tan 62

tan 0, = I (8
1h

H (&) AT 5 MR R G G AR FF
AR RGO T 8 I 36 P i R ) BE I S8 T LA
SEIA IR I 0 H0 B AR B F . — RSO0 T
PR AR A B Y LU A A I 7 2 R IR e
IRF R 346 FET 38 8 450/ 1 R S 12 A ) 55+ DA BRI AR B
JERTRERG/IN o PRI H A A B Ll B Y B A L
4 PR £ B iR i )

TEZ R BUR R G R W 22 5 R T 8 ER A
BERG T W o HE o i i UAR ) 50 0 v AR S ) B
[y 22 3 BUT 0 R A 0 50 BRI WA 5 ) i
R R L U 2 B i 6 T S I I RS DALt
BB R G W R T SRR R
R BEGRUES — HRR R AW BRI AL M/ T R
R RGN TS
2.2.2 ks HE

FESL R AR S BT IR B AR s R T
DG 22 S AT PR o DRI a5 D5 Ol 3 A I Oy B 48 3
2o M A — R T AN G RO 2 Av H
5K B

, D)

AP C Uik e ke 1 4 880 AR AR 77 D) Bk o
$,C=0. 6065 5 il = fA 7 UI k o6 %, C=0. 886",

() front—end r'elay' transverse
imaging lens collimating g aar beam

/ /lens plitter /

push broom

back-end
imaging lens

H (D ACA O 243 B G 39 UGOEREA E 1
__C
dsin 6,

] LU T4y R S0 RS 1 BT B d BB
BARGIT A 0. A& 3G K3 )& AL i #K2
WIOCIE e . R AR SRR TE T 8 R R SN
VTR H AR IEAT BB TR g B T 5 S A T
AN GE AT G QSR ) BT D) R R, S e R T T v
SR BUR R T G 0 £ ) 2 1 R 1) 55 90 43
HEAR AR B OG5 o> PR 2 B —E IR . 7
YA R G Ja i AR 2R 58 198 T F S £ T
B 1 R 1) B D) i A S BRAR T 45 S0 X L BE L ]
AR EOCIG PR
2.2.3 #haHz X

TEZWRUR R G W r g fi 6, 23 B R D
HARAIREES £ AN AT A B8 o A0 AR R T R 49 3 AR 4
77 AT USR5 L f0 0, A 72 T A 37 £
0, KBRSy HER 5o W SRR . TR
UERRI H FR Ak F A 6] B 25 0 635 43 B R AR Rp e, 42
HH R 2R 8 9 B A 1 T SOR IR IO TR D6 AR 22 R 1Y
TG H . X WA AR 7 =0 A

1A 1] BTV 5 TR L i s S0 A ) B 0 R N s R
R B Oy L 4 ) fifaR . 7E X B 28
LRI R AR A B T W AR R 8 R T A B
ANAZ TR E AR Y AR B A A 437 A B 1 i 7% L B
R H AR B &Y SR T B A6 e AR F 5 A
AL b & 4(h) frs . TE3RBCH A A BT X I Y
T B B e PR AT AR T v A L R A R
T EARICY T W R B (E R T — At

oo (10)

4w point A

image sequence

v

target region

B4 35— R ORI () B 55 U1 3 A i s B A 4 558 R 00 2 ) R 1A 45
(b) Wy w7 BB 51 o i 0 2

Fig. 4 First push-broom mode and image sequence. (a) Push broom of the whole including transverse shear

beam splitter, back-end imaging lens and detector, (b) position of object point in image sequence
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Second push-broom mode and image sequence. (a) Push broom of transverse shear beam splitter;

(b) position of object point in image sequence
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Fig. 6 Schematic diagram of experimental device
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