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Correction of DMD-based Hadamard transform spectral data

with stepping factors
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Abstract: Digital micro mirror device(DMD) replacing the mobile mechanical template as the spatial light
modulator is the new developmental direction of Hadamard transform spectroscopy. In the actual
engineering design, the dispersed spectrum on Hadamard encoding mask cannot be encoded according to
the S matrix perfectly, this phenomenon will bring errors to the spectral recovery. A method to correct
the recovered spectral images with a series of stepping factors was proposed according to the different
spatial positions of the pixels on the image. Different stepping factors were added to their corresponding
encoding equations based on S —matrix. The experimental results show that the spectral images after
correction are improved obviously.
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Fig.1 System schematic of Hadamard transform spectral imager

based on DMD

2 LR EALILE

BT I i ASC AR D' T35 W 7 Y R I A~ A, 2Z 6]



3472 bk T2

%42 %

XA P 0 S /E DMD | 1 6 BOE TR N 1,38
it DMD # i i % #2 ) DMD 2T 7 By A2 B 1 36 S 4E
PRI I 35 35 4 A A , AR 4l 5 T S 4 B ) Hadamard
AR G R, OGS KB TV A% A i B A A S
] 1455 2f Ry 7 Be, A AT RE o8 O K F G A

WE 2 R, GO a £ R 7 B
Hadamard % %45 A 4 5% A 7 BE, BD gt S J5 14+ B 17
[a] H§ “11010017 4% 6% , X 1L % ] Hadamard Sz 7% 4 5t
A DLHE R AR BT T AR T, AR a B
e DB R, LB R ZBUR R AU G EORE AR
DMD b #BTCik gt 7 ki o . il 2 TR
EBOGE b, BT EERE LS EB0O6HE o i #&
ANTR], BT B AR 35 50 H 4w i Ol 8 A% ot BR A — A4
FEE NAS G T 58 BB /NI, HoAth 6 A6 1% oo 9 B
FATE o 7 B S HE X @ HOGTE b #Y % S 8 B il
PR ARAFF A Hadamard 2840, 2R A SR R ST 4E
W T 2 B J %) LA R AT W 3K 8 i A o o R AT O % L
LR AW RMIRE, THESGETTHS
L A 11 )y R 5K 3 79 M1 O 43 ) R AT IR o

11101001 1101001110100

a

bl
P2 OB S A8 g 5 BRI R B
Fig.2 Encoding status of dispersed spectrum on DMD
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Fig.3 Corresponding relation between real spectral elements and

ideal spectral elements
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Fig.4 Panchromatic image and seven encoded images of a pile

of fruit
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Fig.5 Curve of spectral reflectance extracted by radiometer
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Fig.6 Even-distributed dispersed spectrum in the horizontal

direction on DMD
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Fig.7 Comparison of spectrograms before and after correction
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