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Application of histogram on micro-scanning position
calibration of microscopic thermal imaging
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Abstract: To improve optical micro scanning device position calibration precision of the micro thermal
imaging system, a Fourier transform micro displacement detection method based on histogram statistical
tension was proposed. It can improve image contrast and enhance image details according to histogram
features of micro thermal imaging. And with the images enhanced by histogram statistical tension can
increase displacement detection accuracy by Fourier transform. So it also can improve the scanning
calibration position precision. The construct experiment of before and after images enhance were done.
The experiment results show that with the method of histogram statistical tension the position calibration
is more precise, the reconstructed image has higher quality and more abundant details.
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Fig.1 Microscopic thermal imaging system

PRATRE B I LR R, S B - T

B AR 062 PR 58 RGO G e % , W] B 90°, 15
| A B.C.D 4 4HAME, MK 2 Fiw, #ig LW
WA IESLIE I, AR AR J7 1) 5 4R 00 25 1m0k
RO ) i A AT (ELSE PR o e B A R iR
ARG BN BEARUE DU bR o 7 B i — A, B
WAL B SAER 2 P P AN, B4 TS Rk bR i
P A A2, DT X ) 4R & A AT A
TE o BEFE TS B 90° 43 ] Q A, T AN P(Xe,Ye)
FEL Q(Xo,Yo) FI A X A B | 45 H B 5 #1 B K /1N I iE
e orim RN
/ AOP=45°- / POX=45°- / MPO

=/ MPQ=arctan Yo =Yel (1)
|XQ _XPI

P A, PORIEL Q B AR s 22 K/INFI W e e J7 18]

v h 1 }

. B SR~

e | Tl
B e Tl EEE ::"En”l.'u 400
B \\ e . __.-"'.-

R e
5 X
‘ E
ch I

P 2 A il o B A

Fig.2 Micro-scanning position calibration
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Fig.3 Microscopic thermal imaging and histogram
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Fig.4 Histogram contrast enhance transformation function
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Fig.5 Image enhanced by histogram contrast enhance transformation
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Fig.6 Contrast graph of micro-scanning position calibration
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Fig.7 Results of thermal microscope imaging reconstruction
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Tab.1l Image enhancement contrast experiment data

Before enhancement After enhancement

No. e ; i e ;
Micro -sr,tannlng SNT Micro é(?annmg SNT
position position
(0.00,0.00) (0.00,0.00)
(0.65,-0.01) (0.60,-0.02)
! (0.53,-0.76) 5.486 (0.58,-0.73) 5.49%
(-0.18,-0.74) (-0.22,-0.75)
(0.00,0.00) (0.00,0.00)
(0.62,-0.02) (0.64,0.04)
2 (0.75,-0.67) 5.521 (0.70,-0.67) 5.532
(-0.13,-0.63) (-0.07,-0.73)
(0.00,0.00) (0.00,0.00)
(0.77,-0.02) (0.72,-0.01)

8 (0.72,-0.77) 5316 (0.77,-0.68) 5.352
(0.04,-0.70) (0.02,-0.71)
(0.00,0.00) (0.00,0.00)

(0.79,0.01) (0.77,-0.04)

4 (0.62,-0.64) 5.279 (0.73,-0.63) 5.294

(0.03, -0.63) (-0.02, -0.66)
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