AL TIUREERIERCEICURIEEIEY—)

AN—R T TURRE

FHREFEDNMEIROCLUR AR—ATTU(FECH)FEMD
—BRECEDTVE T JINSHEAR=RATTUTH>TH AN LH
EZWIRT D REMNDD AN THEDERICBWNTIE AR—
AT TUEDBREBNRETLFRDFELLOCTVET,

AN—RFJTVERENR / EROE

AT HEEAKEE. KEDCSpOCEAFHERTEYY—)h
SREIRZIOHAMANICELEX(CDM : Conjunction Data
Message)Z2(FTED, AR—ZXFTUEDEHRI I ZILIE
FHIENTREE O TVET .

AIHEBAKBICESDT. AN=AFTJUGFZELRERIZ.
BEL-BEELEHK TIH. COMICIFERZLIR T DIth(C.
WD ENKBLDEBEFIEZER I NUEIEVDHEVDIBRIE
SEHEH SN THES T AR AREVEBELOTNET,

Z I TCDEHEZIEIDIZHICFERUEDH . RABBITTY,

RABBITIZ.CDMZ AN EUTERIEREREZARRZHTT
BDTET AR=RTTUEDEREBEZ1T D2 DB HIE
H1E (B5Z), B2 ) St EER Z X BELE T . DR, BREER,
REABRHMIEESOQORESL. BN SADDBERZ. 55
BREUVCTHRENICODDPITLKRRITDIENTEXRT D
EZEREICKD. MBEBHZOEMRMVELCH. BRETCRE
FEEER T EZIIE T D ENTREEITDET,
THERABBITIRNANGEY —)LELTHRFELE U,

AN Windowsst B TEIELE T,

RABBIT

Risk Avoidance assist tool based on
debris collision proBaBlliTy

Space Debris Problem

Since the beginning of the history of space exploration, the
amount of space debris has been constantly increasing.

Even the smallest object can destroy satellites, so avoiding
collisions with space debris is a top priority issue in
spacecraft operations.

Conjunction Assessment / Collision Avoidance
Satellite operators receive close approach notifications (CDM:
Conjunction Data Message) from the US Combined Space
Operations Center (CSpOC) within a few days of the time of
closest approach with space debris and identify the risk of
collision. Operations to avoid collisions are the top priority and
most important task for satellite operators, but the CDM does
not contain information on when and how much
maneuvering should be performed, and the task required to
identify such operations is a heavy burden for satellite
operators. RABBIT was developed to support this work.

Overview of RABBIT

RABBIT assists in creating an optimal maneuver plan (time and
amount of maneuvering) for collision avoidance by analyzing
collision probabilities and distance at closest approach using
CDM as an input. It also displays probability of collision,
distance at closest approach, and radial, in-track, and
cross-track separation distances in an easy-to-understand
visual contour maps. This contour map enables the
development of an optimal maneuver plan in a short time
without the need for an expert in orbital mechanics.

RABBIT has been developed as a general-purpose tool and
runs on standard Windows machines.
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Collision Avoidance Maneuver Planning Using RABBIT
Based on the contour map of the probability of collision
obtained from RABBIT, an optimal collision avoidance maneuver
can be determined.If collision avoidance maneuver is not
performed, the probability of collision at the Time of Closest
Approach (TCA) (origin) is [orange], indicating that it is
dangerous. But if a maneuver, for example, of approximately 1
cm/s 45 minutes before the TCA is performed, the probability
of collision is reduced to [blue], indicating that it is safe.

You can see that there are other maneuver options at different
times and in different quantities, allowing optimal collision
avoidance plans to be developed, considering mission
operations and operational systems.

e a rabbit, quick analysis and optimal judgment
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FAQ
Q1: Accuracy?
— The accuracy of conjunction and probability of collision
depends on the values of CDM.

Q2: GEO satellite?
— No. RABBIT is tuned for LEO.

Q3: Do JAXA flight dynamics operators use RABBIT?
— Definitely YES!
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Expected user

The expected users of RABBIT are domestic and foreign public
Pc EZepesk () | institu’.[ionls, companies,l universities, and other satellite operating
—1° organizations that receive CDM from CSpOC.
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