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Abstract: As a new type of spatial light modulator, Digital Micromirror Device (DMD) has the
advantages of high resolution, low production cost and high processing efficiency. It is very flexible to
use, so the laboratory built a near infrared spectrometer based on DMD. First, the basic working principle
of DMD near-infrared spectrometer was introduced. Secondly, the wavelength of spectrometer was
calibrated, a method based on the correlation coefficient of the same sample absorbance curve was
proposed to normalize the inter-wavelength difference, so that the inter-station difference of the
wavelength was theoretically less than 0.1 nm, which meet the requirements when the model was
transferred. The selection criteria of different coding templates for DMD near-infrared spectrometer were
obtained by comparing the noise and signal-to-noise ratio test under strong light and weak light

conditions: the scanning method was better than the Hadamard method under strong light conditions, the
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opposite in weak light. Finally, the actual sample gasoline and diesel were tested by the spectrometer, and the

test results showed that the spectrometer performance was stable. The near-infrared spectrometer based on

DMD has a detection wavelength range of 1330 to 2500 nm, absorbance deviation is less than 0.0004 AU.
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Fig.1 Basic structure diagram of DMD near-infrared spectrometer
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Fig.3 Energy distribution of light spots on the detector surface
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Fig.4 Optical-mechanical real figure
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Fig.6 Absorbance curve of medical alcohol before wavelength

normalization
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Fig.8 Absorbance curve of medical alcohol after wavelength

normalization
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Fig.9 Absorbance curve of unknown sample before wavelength

normalization
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Fig.10 Absorbance curve of unknown sample after wavelength

normalization
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Fig.11 Noise of different coding methods under strong light

20000 .
—— H complementary matrix
o i =~ S matrix
2 160008 —— gcanning
8
Q
‘\[wW gt
=)
= /I‘A!r
£ 8000}
= ‘\-, !-.:cﬂM
g b e
224000}
w

1300 1450 1600 1750 1900 2050 2200 2350 2500
Wavelength/nm

P12 3O 4 PF TR AN TR 4 £ 5 ik B 15 I Le
Fig.12 Signal-to-noise ratio of different methods under strong light
IR A5 21 0 W P 5 0 MR LU B D K AR SR &, An itk
AN R H B AN 7 vk A ) A IR 5 I L

Fﬁ?)ﬁi’tﬂ’ﬂ”‘“ﬂﬁ?‘é? i 0 2 3R R R A 5
152U MR 5 5 e LU R K A A Ao R . I 11

0620002=5



bl ok TAR

% o6M

www.irla.cn

% 48 A

R o il 2k BT A O RO [A) B R R A 59
WAL YOG IR T A B KN RIE AR G . A H B AR
Wo 7 02 A0S B T 9 A 300 1 M 7 S L A A O kI
PR H IR UL S R T v 1 MR R L A il O v i
PR A M LU LE A 48 5 s i AR M Lo/, i T HOAE B
75V e NN A A I R] R RS O A 15 B B

TE 55 06 2 F T H B AN B (S [ A4 il 2
3 A7 AR A A5 2 B9 W A MR LE BE B AR A Y G
FE 13 14 Fros . B s @i LR m RS
T3 1 I A B Y e RS 5 {E MR LRI K R AR O R 4L
M2 3275 SR F H B AR [ 5 vk I A5 21 1 R S 5 (R
M LU B B AR G B, B i R R SR Tl 7
I A5 B AR 5 AE R L R AR O R, B A
AL, FESSOCARME T AR T R RO, [F R
i, SERMHETEIMESRE2MR, FMHE
ARG 5 YA FI S R B 5 VA A B A MR RS S L 43 O vk
MR R N o S I U7 A B B A5 MR ] R T
FHE T IE G WL 38 XT3 Bl ik i S8 56 I 3K 45
XL, AR SR OG A F R & S e R A O s, AR
5500 25N 1S e PR I 3 U7 1

~—+—H complementary matrix

S matrix
—— Scanning

g l:- ‘H ‘(h \M !W WSYETT
g It ‘\?'\‘.“L\i l’\l“
T e i
g af ' \"h

C WL g 5 """{C:f‘sh. A

1300 1450 1600 1750 1900 2050 2200 2350 2500
Wavelength/nm

T 13 5506 4 1F N A [ 4 0% 07 1 1 W 75
Fig.13 Noise of different coding methods under weak light

10000
—+— H complementary matrix
o | S matrix
< 8000 [ 1+ Scanning
5 Al L
2 6000] I LY I‘:'f'. fl
2 \I 1 | by L
2 qo00f L Ay
i =l £ Ny
= J e 1,?&,”3 AR LN
B 5000} ¥ RATURPRAING il
. Jﬂﬁ“ :f
I\

1300 1450 1600 1750 1900 2050 2200 2350 2500
Wavelength/nm

P 14 550 2% 15 R A [ 2 65 7 125 B9 5 MR 1L

Fig.14 Signal-to-noise ratio of different methods under weak light
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Fig.15 Absorbance curve of neutral filter obtained by Hadamard method
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Tab.2 PLSR model effect of different spectral pretreatment methods for gasoline (RON and MON)

RON(Research octane number)

MON (Motor octane number )

Pretreatment
method Re RESEC Rp RMSEP Re RESEC Rp RMSEP
Raw 0.9106 0.7556 0.874 1 0.899 4 0.900 0 0.4355 0.8795 12.248 7
MAF 0.929 1 0.670 1 0.9305 0.7276 0.9245 0.3852 0.863 8 0.5245
SGF 0.9239 0.699 5 0.9133 0.776 7 0.9126 0.411 1 0.819 1 0.5715
Normalization 0.9300 0.6700 0.9322 0.6577 0.9182 0.399 5 0.920 4 0.373 1
Center 0.9106 0.7556 0.874 1 0.899 4 0.900 0 0.4355 0.8358 0.5539
Ist order 0.928 1 0.667 7 0.9180 0.724 2 0.954 1 0.304 6 0.8130 0.573 5
2nd order 0.9410 0.644 6 0.8389 0.7150 0.9476 0.3332 0.8576 0.458 4
MSC 0.9510 0.5724 0.896 2 0.793 1 0.940 4 0.3457 0.886 1 0.4425
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