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Orbit centimeter class space debris observation technology
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The geostationary orbit satellites are used for communication, broadcasting, meteorological observation, etc.
and have become important social infrastructures. If centimeter class debris collision has occurred in the
geostationary orbit, we become unable to use this orbit.

However, it is very difficult to track or even to detect small objects from the ground-based sensors. In this
paper we describe space debris detection with an optical sensor on-board satellite, debris avoidance system,
radiation resistance of the CMOS sensor and future plan.
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Centimeter class space debris observation’% A
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Specification of camera system Vit
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Photodetector 7.1 umx7.1 um
pixel size : 1280x1024 CMOS
Focal length[mm] 50
F number 1.2
Field of view 8°x10°
Effective 47.6 mm®
aperture
Wave length 0.2 um
region (4A) (450~650 nm, E#FK£:550 nm)
Transmittance 0.88
QE(%) 50
S/N (dB) 10 (B 6)
X\ Exposure time 0.1sec~1 sec
\ \ 4 Read noise 2e-
Weight (kg) 38
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The way of operation ’%*A
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The detection of debris orbits ApxA

B The way of estimation for debris orbit by the observation of 1 satellite
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Verification example of orbit determination procedﬁ%f"1
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Imaging Simulation ’54*'4
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Debris Discrimination %;m
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The test of the detection of limit grade KA
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B The radius from the center of a image vs. ADC
@ Magnitude 5+ND fitter (= mag. 10) @ Magnitude 6-+ND filter (= mag. 11)
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Evaluation of the degradation from radiatioﬁ%%4
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Evaluation of the degradation from radia’cioﬁdé64
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Contamination ’%%'
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Conclusion "%%'

B AOXSOERFEZI2L—a3 >V T MNT o 7ICHA#AH T
JURR BUEREY 7N P EBEL I, MIERESEICD
W, BREZUENNETH D, Tl T7UAREHERE
®_{2|S’HZ;ET L < o

B BT130ZHFEHEFE UV TGEEL. RASFEREER T —Y Z2HUS L
foo 1FIF. ESRELRIFOFREZS .

B BT130M D% E LT, BEHRSb. V5 IFHEZEMEL
feo BEHRDLICDWTIZDDSAEINT ZERANE S, Ry
E7 v I)LEIFIEINRE SNz CNEDAXTIATALICTT S
HEISEIHAT D, EIcYr7OLVXICERITZ T I RNAR
IC&KBAVY I FSOEERICERE I NG > T,

B S5%iIE. BEAXSOT—YUESREER L. BB L TEIRTE
ZFTURRY T NT 7 OB %EERT 5,

2016. 10. 20 Space Debris Workshop 18

This document is provided by JAXA.



	(分割用)AA1630052001～052 436
	(分割用)AA1630052001～052 437
	(分割用)AA1630052001～052 438
	(分割用)AA1630052001～052 439
	(分割用)AA1630052001～052 440
	(分割用)AA1630052001～052 441
	(分割用)AA1630052001～052 442
	(分割用)AA1630052001～052 443
	(分割用)AA1630052001～052 444
	(分割用)AA1630052001～052 445



