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Ground Sampling Distance
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2+ 7} Field of View 1.67°
Z3A= Effective Focal Length 1918 mm
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) TDI(Time Delay & Integration) 418 CCD
ce Charge Coupled Device 12000(pixels in row)X32(lines) per each channel
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CCD 27 27 CCD Detector pitch T (PAN): 7 um

Ze} (MS): 14 pum (binning of two 7 um pixels)
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Optical Layout

Classical Cassegrain
- 73 . paraboloid
~ #7 : hyperboloid

RMS Spot Size : 4470 um
MTF at Nyqust Frequency : ~ 0%
Encircled Energy (R=7 pm) : ~2%

Ritchey-Chretien
- 7% : hyperboloid
— 57 : hyperboloid

RMS Spot Size : 168 um
MTF at Nyqust Frequency : ~ 0%
Encircled Energy (R=7 um) : ~ 2%

Ritchey-Chretien

— 57 : hyperboloid

— %7 : hyperboloid

- Vle} BA-= (BK7)

RMS Spot Size : 26.8 um
MTF at Nyqust Frequency : ~ 0%
Encircled Energy (R=7 pum) : 2%

Ritchey-Chretien

~ 37 . hyperboloid

— 274 hyperboloid

- 2ie] A= (BK7, BKY)

RMS Spot Size : 1.46 um
MTF at Nyqust Frequency : 35%
Encircled Energy (R=7 pm )} : 74%

Ritchet-Chretien

—~ &7 : hyperboloid

— 57 : hyperboloid

- 271 BAA= (BK7, K1)

RMS Spot Size : 1.58 pm
MTF at Nyqust Frequency : 35%
Encircled Energy (R=7 pum) : 74%
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Sur. No Surfaces Radius Thickness Glass Comments
1 Infinity 580.9317
2 Primary Mirror -1184.0250 -4300.9821 Reflector C=-1.124919
3 Secondary Mirror —465.5375 442.0967 Reflector C=-4.982622
4 Lens | front surface 130.6530 15.000 BK7
5 Lens 1 back surface 427.3060 20.6046
6 Lens 2 front surface —-165.2971 15.0000 BK7
7 Lens 2 back surface 153.6287 30
8 CCD Protection glass Infinity 04 BK7
9 Air/Vacuum 0.6
10 Image plane Infinity
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73% MS (R=7 um) Tolerance Primary Mirror ~ Secondary Mirror
Distortion 0.6% (T73vH%) Radius of Curvature +10 mm =5 mm
RMS WE 0.024 waves Conic Constant +0.006 +0.006
(wavefront error) ' waves Figuring / Distortion A12 RMS AM16 RMS
X 8 F8 9 ¥4t
Contributor MTF (71 I/mm) Groups MTF (71 /mm) Comment
Telescope 19% Pan. Channel at max FOV
Nominal system 35%
. Manuf. Tolerances
Align.& manuf. 73% Launch, thermostabilit
Stability 73% ’ Y
Detector 55% 55%
Signal Electronics 98% 98%
System MTF 10% At Nyquest frequency
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An optical design of a high resolution earth observation camera for small satellites
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A space-borne earth observation camera is an electro-optical instrument to measure the characteristics of the earth’s surface, and
to transmit the measured data to a ground station(s). The specifications of a space-borne camera, such as resolution, swath width
and observation bands, are determined by its mission objectives. This paper lists some specifications of a camera suitable for small
satellite and then presents an optical design, with the results of tolerancing analysis, which satisfies the given specifications.



