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Study of displacement sensing technology of near-infrared
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Abstract: To research the technology of displacement sensing based on near-infrared microscopic
interferometry in spectral domain, the impact of fringe carrier on extracting displacement is analyzed, the
formula of spectral central wavelength and displacement range was deduced. Also the crosstalk of
interference fringes caused by the visible light from illuminant recorded by the spectrometer was
discussed. The near-infrared microscopic interference experiment system of Michelson type in the spectral
domain is built up, the precision of displacement sensing at one time is 0.02 wm. The measured deviation
of a standard step whose nominal value is 7.732 pwm can reach 0.044 pm. No axial scanning was needed
to realize displacement sensing with adopting device of near-infrared microscopic interference in the
spectral domain. Through analyzing character of interference fringes in the near-infrared band, a

conclusion that the accuracy of displacement sensing will enhance effectually can be drawn if the
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recorded fringes were transformed to fringes of linear carrier frequency for resolving, the range of

displacement sensing was increased effectively by enlarging the center wavelength, and the crosstalk of

interference fringes caused by the visible light can be restrained with a short-wave pass filter.

Key words: measurement; interferometry;

0 5 5

B 5 BILAR 3 2 T R T T A 4
M & R X2 T R e B TL AT RUSE R R 36 T B 3 4
S AR Y B OROB R B A% A R I A B A% R
AR AR 38 T A AR R R Sk TR X, R A
PNESE RS | W E DS W R I e VA
SRR AR A AR vl R T B AR A R T
FET A AR, ) B AE T e ) g o e RS
SR,

AE 422 fiuh =7 #% AL R R R 2 R AL 2= 8k
SRS BE AN S B0 I A T R UL A% R R A
JEVR M EIER O = A R R 6 S L
KT ik 5 A 58 16T WA Tl i 2% B L
A 0 B, AR PO TS SRR 2
ARG 2 T A5 5 00 40 46 A 17 2 (R & A
P20 B 2 0 B U BE IR, U Schnell ™55 e 38 T H
S T e R 2 R AR A e
SR T W ALE) T R B D K AR R, AR
AT T 2% S0 A B U K AR AR R R O R S
P A %, I i 3k 2 P JE T A S B O R
P T AR A YRR . Tgor SR T EE B i AR 4 vk
b B 5 BE K AR R OGS TR, BT WA S
B S AR 2 AR Ak, LR L A S — G 5% I A
N5y K B B 0 2 o i 2 A ek 2% 8, H A A
THE S5 A AR R B o BE ) B I VOV B
2R T AR BOGIE TV A5 5 1 218, b e 22 Skt
Pr 5 3 0L M OC R 10 ARk S5 R R R ) e oR A5 5 /K
b WAL R A o e B B SRR E T S % B 22 MY
4 %F I 25, Debnath SUAFEHE 3 S5 T 5 2 F Mirau Y
T B MBS G B m T R R
R 1) o R, TR U AT DR A A — Ak &k
BOE, (BB A A N T &80 g
VLRSS B, M TR R R AL AOB IS R T
o7 A I N T RIS e S LTS 1 2=

displacement sensing;

near-infrared;  spectral analysis

X AT £T A1 I B B BT B A A B AR SR Y
WF5E 8 AR WLARE .

SCHR T T 3 S T SO ST T A B i B8
R SR FH 0 5 2% b B T 98 W) B8 AR A v 0 1
S WA R T AR AL B L X R e R
B ab 37 50 LL K AR ST £ A0 i B o 78 A% Rt 7 v
I 1 SR 2k s A A R R AT O3 A AT e

1 R 2

Bl T(a) g5 th 1 3 21 A1 3% 3l b 31 90 0 B8 A% R R

e i 45, B 1 (b) Ay 8 09I A 1 T A8 K G TR

R vE AT W R MY, %R

RM A4 TM S 3518 i 2 5 e A Ot o, 28

TE G F U R LAY, AR UK S AR O B R G £

AJCTEAR, G A 5 W SO R T v Ot 5 Bl D K
(24 OC F IR T W R RN R

1(z,A\)=a(A)+b(A)cos[d(z,A)] (1)

X PaM)A THFESHE RSO N THES

- @

Imaging lens ==

. — - E Spectrometer
™~ \ HR2000+

[ |

5.

£ 2 VE

w)
Spectral g
= A/nm A/nm

Py P,
Pl 13 21 A1 3% Bl 8 BT 9 3 7 A% JRR T

I/counts

Fig.1 Principle of displacement sensing of near-infrared light microscopy

interference in spectral domain
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Tab.1 Relationship between displacement and
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Fig.2 Relationship between displacement and measurement error
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Fig.3 Experimental facility of displacement sensing of near-infrared

light microscopy interference in spectral domain
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