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Abstract With optical micro scanning technology, the spatial resolution of micro thermal imaging systems can be
improved without changing the detector structure. But in order to obtain high-quality oversampled reconstructed
image. the micro scanning position must be calibrated. A each point adaptive calibration micro scanning method based
on the zero calibration theory is proposed. The reconstruction contrast experiments of undersampled microscopic
thermal images are done before and after calibration with the thermal image and the real thermal microscopic image.
The experimental results show that the method significantly improves the oversampled reconstructed image quality,
and enhances the system spatial resolution. This method can also be used in other electro-optical imaging systems.
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Fig. 1 Schematic diagram of micro scanning

rotating refractor
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Fig. 2 2X2 micro scanning position
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Fig. 3 Diagonal position calibration diagram. (a) Calibration point in the first quadrant; (b) calibration point in the

second quadrant; (c) calibration point in the third quadrant; (d) calibration point in the fourth quadrant
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Fig. 4 Other position calibration diagram. (a) Calibration point in the second quadrant; (b) calibration point in the

third quadrant; (c) calibration point in the first quadrant; (d) calibration point in the fourth quadrant

0111002-3



2 M

B U o I 0 1 5 B — A BE 78 B — DR E L
B2 U AR A 1 B E Sl A 22 IR S8 18 B
TR/ B A WOBOR 2 98Ul (R 52 50
B S 500 rX0.0025%, BN 1. 25%) . H i W bp
FERE AR SR AR B AR L MRS R ER L8R
Ji AR AT T T 9P B A T R 2 TR GO S AR A
b s 28 ST B bR G £ BE R e J7 [0 o I K A oE A
KN EBEE 0 BE R LA 55 8 £ R T (R, ) 4%
b s #A BE K O 1n Jig 5 7 B OB A5 B BRI — K
FORT TSR A B N Ty s =2 A A R
SERL . IXFPE IE AR AE Ty AT DLIR B 5 B bR R
JE AR E A 5 TR
( begin )

¥

‘ initial microscanning image I, ‘

rotate certain angle image I, ‘

Y
obtain displacement between I, |
and I, from image registration

i regain the image
‘ calculate the calibration angle ‘ I, after rotating
] according to

determine rotation direction
from the quadrant and
calibration angle

calibration angle

and rotation

direction

calibration angle<threshold

‘ determine microscanning position I
end )

5 BN AL bR E R

Fig. 5 Flow chart of adaptive-position calibration
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Fig. 7 (a) High-resolution image and (b) low-resolution images of simulation displacement
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Fig. 8 Simulation of oversampled reconstruction thermal images. (a) Zero adaptive calibration; (b) each point adaptive calibration
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