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Design and analysis of super large width and low distortion imaging system
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Abstract; In the way of pursing large width and high resolution imaging, ground imaging distortion is an
important factor that needs to be eliminated, therefore, a zoom scanning combine with adjustable slit
diaphragm imaging method was proposed in this paper. The corresponding control formula of zoom
scanning and slit were deduced. Results show that, under appropriate controlling, this method could ef-
fectively reduce the ground distortion brought by the increase of the scanning angle and can maintain
the ground resolution to be unchanged (same as the resolution under sub-satellite point) during a wide
scan imaging process. Besides, a zoom swing scanning imaging system was designed to verify the fea-
sibility of our method in large width and high resolution imaging applications. This is of great signifi-
cance for the development of large width and high resolution imaging observation.
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Fig.2 Sketch diagram of large width imaging with zoom
scanning
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Fig.3  Sketch of imaging effect with eliminated along
the track direction
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Fig.4 Sketch of imaging effect with distortion residual
distortion eliminated across the track direction
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Fig.5 Sketch map for zoom scanning imaging
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Table 1 Design index requirement of zoom system
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Table 2 Design parameters for zoom imaging system

B| BufE
S 8.0~12.0 um
F/# 2.0
fEHE 40 ~66 mm
HEECIR: 7] 16.5° ~27°

KT BEURA Zemax AT, RG F ¢
Dl AR A i L S AR B ZE AN 6 .

: = | /=66 mm

= ! =50 mm

44 46 48 50 52 54 56 58 60 62 64 66
EFF/mm

3.334 6.668 10 13.34 16.67
SPATIAL FREQUENCY IN CYCLES PER MM

K6 ARFREE 3Ot ol A MR 2 AR BT
Fig. 6 Optical path zoom curve and image quality of
zoom imaging system

A M e BB AR SR O S R
W Ak AR ZR e s BAR R, T BB L
H A AR R GEORAT Ry - 1. &7 Dl R 5E A £
PRNBRGEROCE I, 3 3 A S5

45



61 TRAE MU I AR R SR 5 4 b7 37

FEORIE 76 IR A AR FE AR R R Gt

Bl 7RI 582 R R R SR O I 14
Fig.7 Super wide zoom whiskbroom integrated optical
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