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Abstract - Hadamard Transform Spectrometer
(HTS) is an instrument which measures the
spectrum of a source with high signal to noise
ratio using multiplexing advantage. While the
conventional HTS has the 1-dimensional
. characteristics because it measures only the
spectrum, the system presented in this paper is
2-dimensional so that it can measure the
spectrum of each position. We introduce here
2-dimensional  Hadamard transform spectrometer
and analyze it. The T method which recover
the spectrum and compensate the transmissive
nonideality of the stationary electro-optical
mask(EOM) are applied to the system. By
computer simulations we show we can get better
estimates from the proposed system than that
from the conventional HTS.
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Fig. 1 The schematic of 2-dimensional HTS
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Fig. 2 The characteristic curvature of conventional
EOM, PDLC mask

- 478 -



olgig LAY AP wiazdN Zizie de
W2 Ae(scattering)dhe “off” Aejel WE T3
AI71E “on"dEHIE  AVIAA 29 o) st
3% 2+ F¥AHQ PDLC vh239] B8 ZHE
BoE ol2|d PDLC vla=E 7143FH EAA
& HEYAY FAF ups} o] vlojitdy F3}g
5 (nonideal transmittance characteristics)& 2¢

1=

22 Ful g sy
vjo]4AQl vp23e BAE 542 N-AY 3
W= 2853, 239 24 (clement) wzE e
3} o] ZREAEH
T, A ZAqA
N JEA a4V EERHE o
T A EF A
R 847 FHE o
A (Dol g8 FEHE We 23 2o] 17 0
o2 FAHE YE W HE3l3 TE 21439 B
q g+ U
V=wrT
4 e JeEhis 38 WolA 12 “on” U
g, 02 “off 'YWl & vepdct 28x, TE vlaa
o} Rago we} gEtx s, 9ef o] dH via=m
(ideal mask) 7} AHEEE T=17} "ch o}d
A mdyge A8 g o] gAY FFH Y
HE A ostA.
D =diag[d;d; - dyn]

= diag| T ™ T iz T ™" TN~ roN]
1=[111-1]7
l'°=[2'°1 Tog *** TON}T'
olg ol&std, We tgd Zo HEE 5+ o

o},

W= WD+1i=W[D+W!1c]] @
2 (2)elA g3 o] AE FHELE 7E & 3
o},

T= D+ Wzl (3)

23 YN oW NN

qdY vlxde= MAY £8(slits), €Y vlx3as
N7/Re] €22 3 oz A, AdsEeE &
HEYH ¢ MxN F32 FAHEDH

aeln 4 AEe JEri&3E HABKE M-F
W g3 Ve 2Yrt23 g BAShE N-A4

3 Wd 9g8tq 2asgdd. V o We o 4
7 o] z@E)

471 dg 338 Tyd Trd 47 4F vt
29 29 vlaze EHg] o} gezich
MxN 838 p= MN79 7155 S (pattern) 9
Ztzie] iE AVIE T oA Yo Fx
(intensity)& %3¢t £ &4 e (vector) 7T
MXN #38 e2 EAHE AR/ 7€ X3}
2 Utk ez ZEEA #AYLS Ol 2
o]l ¥¥¥ 4 Ut

7= VeW +e )
A 258 Aol w2t H4YE Y, A =
HEH go] W AR P o 2ol &
 Arh

9= ?'H;(WT)“ 6
229 HTS 2% Al2dg 743a4 ¢ 9 32
FAe 2HEY 3jBPEc] HHo] HestgE Hot
e 7EE Ashe Rojoh

B dAPdre FEAFLIHMSE)E B siE
22 APt ojff $o) ti¥ average MSEE T
7 o}

€='—Ml§ ggE{( aij_(bii)z] (N
ol thgde g WYy ¢ U

e = Treel (VT HH WY ®

old e 2¥EY HEL A SdAM AN
F T whde AMggth ShYE o]3AEo] mpa
3o stde F& FHAE EE F AAY, dAF
38 vlaze] st vtAa3e] nlolAdE E3g
B4 stz £33}E2 Al&¥ LXH(systematic
error)E o}71%Hc}h wwe) THMEE o)A wh
234 AAFE vlaId 2% FHALAYRLLA
(unbiased linear estimate)®& AF&3 ©]4&Q v}
234 gaide SR FUH FAE dert
T e HFFER JYMNLNE AFHDE F
B4, A¥de 24, FAF BAFTE 2 &9
742 ulg g wyoloh

24 T iy
23e T7! wgl4le o9 HTSH A&E &

ot
2 (6l M 2HEY RIAE dF Ho] dn.

- 479 -



=V wn?
= ¢+(SuTw 'e[ (SNTW ]! G)
= ¢+ Tyu'Su'[Ty'Sy'e’]”

4 (3)3} Sherman-Morrison[5] F4& AL&3d
T7'2 ggn go] & 4 Uk

Tu'=Du'—auDy' 1y rouDy’

(10)
T§l= DEI—QNDEIINTENDEI
o714
- 2
M= ToMk
(M-i-1)+2k= . an
aN= 2

ToNk
(N+ 1)+2k221—~de

2(100¢ o83y T7's A d¢ F Uxn
S™!& FHT(fast Hadamard transform)[3]& o]&
s d¢ 4 Ao

4 (9 & & AXe] Y9 HTS A9 2
o] 2HEY MAANE E[P]=¢ ol7] d2c) B
e ge

aY 32 o] WHE Alg3le olxY HTSY 29
AEE B}

! | P ~ |
v )= W O Vo
| SE— JE— {

38 3 T'YE o|®# o|x® HTSS| Eaicio
ooy

Fig. 3 Block diagram of 2-dimensional HTS using
T method
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