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Abstract Considering the design feature and requirement in high precision of geometric calibration of the earth

in limb altitude and azimuth orientation respectively,

1

annular ultraviolet (UV) limb imager. a new method based on UV collimator, high precision theodolite and six-
dimension rotator is proposed. Geometric calibration is done as soon as the new device is built-up. The result shows

—
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an agreement of 2 pixel or less with the theoretical design in limb altitude and a biggest deviation of 25 pixel in limb
both reaching sub-pixel precision.
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azimuth orientation. The combined standard uncertainty analysis indicates a 0.488 pixel and a 0. 612 pixel uncertainty
OCIS codes

With the successful
accomplishment of the geometric calibration, the method and the device offer an important reference and a realized
platform for the pre-optic-mechanical installing and measuring of the similar type of instrument.
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Table 1  Main technical specifications of the earth

annular UV limb imager

Item Value
Focal length /mm 22.37
F 3.3

0~10 (center)

Field of view /(°) .
140~146 (limb)

Spatial resolution /km 4(3 pixel binned)

265410
Spectral range /nm 295+5
36043

Charge coupled device
13X13

pixel size /pm
Charge coupled device
1024 X1024

array size /pixel
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Fig. 1 Structural drawing and detecting modes of the whole imager. (a) Structural drawing; (b) detecting mode
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Fig. 2 Structuraland optical path drawing of geometric calibration device of the imager
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Fig. 3 Drawing of field distribution of ideal

image surface of the imager
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Fig. 4 Drawing of field distribution of real image surface of the imager
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Table 2 Uncertainty analysis of geometric calibration of the earth annular UV limb imager

Source of uncertainty

Value of uncertainty

Pitching angle Azimuth angle

Auto-collimate 10"
Leica theodolite Shaking of ground 10"
Reading precision 0.5"
o Self-precision 6"
Cubic mirror o Y
Viscid fixation 28.3
One-dimensional rotator Footsteps 4.5"
o ) Footsteps 4,5"
Six-dimensional rotator .
Halt error / 40
Imager Gauss fitting error 36"
Combined standard uncertainty 52.67" 66. 14"
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