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Introduction of myself

Inter-satellite speed ranging sensor
® \What we have done so far

® Current problem

® Future plan

My research in JAXA ISAS

® Orbit determination by inter-satellite ranging

Discussion
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® Study abroad?



Hosei O

® Affiliation

® The University of Tokyo

® Electrical Engineering and Information
Systems (EEIS) (JAXA ISAS)
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® Research Interests
® Application of multi satellites or multi
robotics in space engineering
® Robot Vision

® Hobby, Lifework

® Engineering related to soccer
® Community management




Engineering related to soccer
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Inter-satellite speed ranging sensor 5

Slow down using
inter-satellite speed Fringe lock
ranging sensor

Relative motion
control using GPS
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Speed ranging using laser interferometer
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Speed ranging using laser interferometer
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Mirror control with electromagnetic actuator 8

electromagnetic

electromagnetic
actuator

actuator

Laser light Laser light
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Slow speed : Control angle + small motion

High speed : Control angle



Slow speed measurement 9

mirror speed vs measured speed
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Current problem
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1e15 PD output (v=0 mm/s, controlled)
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Tradeoff of resolution vs # of trials

o~ 10-100 Hz / VN
Depends on strength of control



Future plan
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® Check the upper limit and lower limit of speed measurement
® Lower limit has problem of noise

® F-V conversion with circuit
® Make it work in non square waves
® Check accuracy

® Connect with fringe lock

® Use dual QPD to separate effect of movements



Conference and journal
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® 2025 Jan AIAA SciTech? 2025 Mar IEEE?

® PRD? Advances in Space Scinece?



My research in JAXA ISAS

Deep space constellation

Autonomous navigation
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FHEEES (Funding)
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Study abroad?
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JPL  Careers Education  Scienc

NASA Jet Propulsion Laboratory

About JPL  Missions.
7" Califomia Institute of Technology

Studying our hoi
planet from air a

space

MISSIONS TIME ON MARS DEEP SPACE NETWORK

Currently active Mars Perseverance Currently transmitting
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ASTEROID WATCH
Next close approach (safe)

April 22, 2024

Proximity 1,370,000 MI| KM
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NASA JPL ?

Advanced Multi-Satellite Mission Design

Learned &
Challenges

Requirements &
Objectives

Prototype
‘v“ Algorithms

Multi-Agent GN&C and Decision Making Algorithms

Space Flight Missions

Embed & Integrate
Algorithms
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High-Fidelity Validation & Training

D'amico lab in Stanford



