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WELCOME

On behalf of the organization committee, I welcome you to attend the 7th
International Conference on Tethers in Space (ICTiS 2024), which will be held on
June 2-5, 2024 in Toronto, Canada. Hosted by York University, this conference will
bring together multidisciplinary researchers in the space tether community on a single
platform to encourage graduates, academicians, researchers, scientists, and
industrialists from academia, space agencies, and industry to discuss and disseminate
knowledge and results in theory, methodology, and new advances in space tether
technology.

Our conference, which I am honored to chair, is a fully approved and peer-reviewed
process. Each paper is blind peer-reviewed for its suitability, academic content, and
thoroughness. Accepted papers will be published after approval in the conference
proceedings, which will be cited by the Engineering Index (EI) and Scopus. Selected
papers will be considered for special issues in the Acta Astronautica.

We are pleased to invite you to submit your paper that highlights your research results
at the conference. Meet and network with your peers in your research.

Prof. Zheng Hong (George) Zhu

York University, Canada
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VYENUL
INFORMATION

Address: Room 125, Bergeron Center Of Engineering Excellence
4700 Keele Street Toronto
Ontario, Canada M3J1P3

(Authors could take a subway to A3 District, check more information on the website)

Zoom ID: 939 449 0806 Passcode: Tether
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

AGENDA
Date: 2nd June 2024

Venue

Bergeron Center for Engineering Excellence (BRG). York University

Event details
Time Event Room

3:00 PM-5:00 PM  On-site Registration BRGI125
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

AGENDA
Date: 3rd June 2024

Venue: Bergeron Center for Engineering Excellence, York University

Zoom ID: 939 449 0806 Passcode: Tether

Event details

Time

8:00 AM

8:40 AM
9:00 AM

9:40 AM

9:40 AM

9:55 AM

10:10 AM

10:25 AM

10:40 AM

Event
Reception & Breakfast

Welcome Remarks: Prof. George Zhu

Keynote Speech

Speaker: Prof. Arun Misra, McGill University, Canada

Topic: 50 Years of Modeling and Simulation of Space Tether Dynamics

Session 1: Space Net

Chair: Prof. George Zhu

Speaker: Achira Boonrath

Topic: Identification of Parameters for Tethered Satellite System to
Emulate Net-Captured Debris Towing (2024080)

Speaker: Maoying Zhou

Topic: Theoretical Modeling and Analysis of the Launching Process
in an Electromagnetic Coil Launcher (2024075)

Speaker: Hirohisa Kojima

Topic: Suppression of Tether-Net Shrinking Motion Using Double-
linked Bullet (2024032)

Speaker: Yifeng Ma

Topic: Cooperative Game Theory Based Formation Control for
Tethered Space Net Robot (2024019)

Speaker: Jinyu Liu

Topic: Deployment and Descending Dynamics of a Large-Scale
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Room
BRG125

BRG125

BRGI125

Hybrid

BRG125

Virtual

BRG125

Virtual

Virtual




10:55 AM

11:15 AM

11:15 AM

11:30 AM

11:45 AM

12:00 PM

12:15 PM

12:30 PM

1:30 PM

2:15PM

2:15PM

2:30 PM

2:45 PM

3:00 PM
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Tether-Net for Asteroid Touchdown Missions (2024071)
Coffee Break

Session 2: Space Net & EDT

Chair: Prof. Hirohisa Kojima

Speaker: Meina Wang

Topic: Experimental Reconstruction of The Unfolding Process of the
Electromagnetically Launched Flexible Tethered Net
(2024076)

Speaker: Weiliang Zhu

Topic: Tensile Experiment Based Self-Adaptive Dynamic Model for
Tethered Space Net (2024066)

Speaker: Andry Renaldy Pandie

Topic: Numerical and Experimental Study on Effect of Net-Bullet
Ejection Angles and Initial Distances on Successful Space
Debris Capture (2024035)

Speaker: Sven Bilen

Topic: Incentivizing Leo Debris Removal with Electrodynamic
Tethers (2024081)

Speaker: Hongshi Lu

Topic: Optimal Spin-Up Control of Linear Tether Formation Using
Electrodynamic Force (2024015)

Group Photo Session & Lunch

Keynote Speech

Speaker: Prof. Enrico Lorenzini, University of Padova, Italy

Topic: The Evolution of Space Tethers Technology

Session 3: EDT & Space Elevator

Chair: Prof. Sven Bilen

Speaker: Gefei Shi (George Zhu)

Topic: Orbital States Keeping of the Floating Partial Space Elevator
Using Reinforming Learning Method (2024005)

Speaker: Heng Jiang

Topic: Electrodynamic Tether and Brake Sails Combination Deorbit
Design (20240006)

Speaker: Mani Kakavand

Topic: Modeling and Mode-Shape Analysis of Electrodynamic Space
Tethers Using Geometric Computational Dynamics (2024085)

Speaker: Gonzalo Sanchez-Arriaga

Topic: A Review of Electrodynamic Tether Missions from a
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BRGI125

Hybrid

Virtual

BRGI125

BRG125

BRGI125

Virtual

BRG125

BRG125

Hybrid

BRGI125

Virtual

BRGI125

BRGI125




3:15 PM

3:30 PM

4:00 PM

4:00 PM

4:15 PM

4:30 PM

4:45 PM

5:00 PM

5:15 PM

6:00 PM
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Dimensionless Analysis Perspective and to Promote the
Opening and Support of Markets in the Space Sector
(2024041)

Speaker: Masahiro Nohmi

Topic: EDT Demonstration for Keeping Low Altitude Orbit Using
Carbon Nanotube Tether (2024082)

Coffee Break

Session 4: EDT & E-Sail

Chair: Prof. Arun Misra

Speaker: John Inness

Topic: Electric Sail Design Sensitivities (2024040)

Speaker: Guillermo Pacheco-Ramos

Topic: Optimal Control Approach for Stable E-Sail Transitions
(2024077)

Speaker: Gonzalo Sanchez Arriaga

Topic: PERSEI SPACE: A New Company on Space Tethers
(2024090)

Speaker: Martin Tajmar

Topic: Overview of Electron Emitter Technology Development at Tu
Dresden for the Application in Electrodynamic Tether Systems
(2024027)

Speaker: Angel Del Pino JimENez

Topic: Hardware Emulator of a Short Electrodynamic Tether
(2024058)

End of Day 1 Program

Banquet In Schulich Executive Dining Hall, York University

BRG125

BRG125
Hybrid

Virtual

Virtual

BRGI125

BRG125

BRGI125

Schulich
Executive
Dining
Hall
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

AGENDA
Date: 4th June 2024

Venue: Bergeron Center for Engineering Excellence, York University

Event details

Time

8:00 AM
9:00 AM

9:40 AM

9:40 AM

9:55 AM

10:10 AM

10:25 AM

10:40 AM

Zoom ID: 939 449 0806 Passcode: Tether

Event

Reception & Breakfast

Keynote Speech

Speaker: Dr. Robert P. Hoyt, Dark Yonder LLC, USA

Topic: Tethers Unlimited: A Wild Ride Through the TRL Valley of
Death

Session 5: E-Sail & Space Tether

Chair: Prof. Gonzalo Sanchez-Arriaga

Speaker: Chonggang Du

Topic: A Comprehensive Investigation of Electric Solar Wind Sail
Coning Motion (2024018)

Speaker: Shouxu Chen

Topic: Iterative Learning Control for Multiple Deployment and
Retrieval of Tethered Satellite System with Input Saturation
(2024074)

Speaker: Junjie Kang

Topic: Simple Velocity Planning Control of Space Tether
Deployment (2024067)

Speaker: Emma Jaynes

Topic: Design and Application of Tethered Spacecraft Simulators
(2024021)

Speaker: Jingtian Chen

Topic: Chaotic Behaviors of a Tethered Satellite System Induced by
Longitudinal Oscillation (2024064)
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Room

BRGI125

BRGI125

Hybrid

Virtual

Virtual

BRG125

BRGI125

Virtual




10:55 AM

11:15 AM

11:15 AM

11:30 AM

11:45 AM

12:00 PM

12:15 PM

12:30 PM

1:30 PM

1:30 PM

1:45 PM

2:00 PM

2:15 PM

2:30 PM

2024 ICTiS Manual

Coffee Break

Session 6: Space Tether & EDT

Chair: Prof. Martin Tajmar

Speaker: Giulio Polato

Topic: Experimental Test and Numerical Validation for Evaluating
the Dynamics of the In-Line Dumper for the E.T.PACK-F
Project (2024051)

Speaker: Ying Zhang

Topic: Satellite Attitude Motion Analysis of Three-Body Tethered
System During Its Deployment Process Using Method of
Integral Manifolds (2024008)

Speaker: Mingze Xie

Topic: Calculation and Control of Equilibrium Position of Bare
Electrodynamic Tether System (2024013)

Speaker: Jie Yang

Topic: Ground Experimental Study on A Mechanism for Repeatable
Deployment and Retrieval of a Two-Body Tethered Satellite
System (2024073)

Speaker: Linxiao Li

Topic: Along-Track Deployment Control of Space Tether System for
SAR-GMTI Mission (2024007)

Lunch

Session 7: Space Tether

Chair: Dr. Mani Kakavand

Speaker: Fuzhen Yao

Topic: A Concept Design of Novel Dyson-Harrop CubeSat for
Harvesting Energy from Solar Wind (2024088)

Speaker: Q1 Zhang

Topic: Finite Element Model-Based Computational Control and
State Estimation for Flexible Space Tether System (2024084)

Speaker: Kevin Waizenegger

Topic: Space Tether Research at the University of Stuttgart
(2024079)

Speaker: Junjie Kang

Topic: De-Spin and Reorientation Control of Asteroid by Tethered
Spacecraft (2024068)

Speaker: Bahareh Vossoughi

Topic: Modeling and Control of Orbital Perturbation Torques and
9
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2:45 PM

3:00 PM

3:15 PM

3:45 PM

3:45 PM

4:00 PM

4:15 PM

4:30 PM

4:45 PM

5:00 PM

6:00 PM
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Mass Distribution Impact on Libration Dynamics of Tethered
Systems: A Case Study of a 12U Tethered CubeSat System
with a 100 m, Non-conductive, Rigid Space Tether on Sun-
Synchronous Orbit (2024043)

Speaker: Ghasem Sharifinajafabadi

Topic: Hardware in the Loop Validation of the Attitude
Determination and Control System of a Deorbit Device
Equipped with an Electrodynamic Tether (2024039)

Speaker: Giovanni Anese

Topic: Bare Photovoltaic Tether Characteristics for ISS Reboost
(2024044)

Coffee Break

Session 8: Space Tether

Chair: Prof. Masahiro Nohmi

Speaker: Alice Brunello

Topic: The Deployment Mechanism of the E.T. PACK Deorbit
System: Functional and Qualification Tests (2024057)

Speaker: Jihang Yang

Topic: Velocity Observer Design of Space Tether System Using
Immersion and Invariance Technique (2024030)

Speaker: Senwei Lv (Fuzhen Yao)

Topic: Design of Movement Scheme for Space Station Servicing
Satellite (2024022)

Speaker: Caoqun Luo

Topic: Learning-Based Deployment and Retrieval Control of a
Spinning Tethered Satellite Formation System (2024069)

Speaker: Nicole A. Pallotta

Topic: Tethered Artificial Gravity Assists for Capture about Binary
Asteroids in the Circular Restricted Three-Body Problem
(2024091)

End of Day 2 Program

Meet & Eats-Collaboration Networking, all welcome.
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

AGENDA
Date: 5th June 2024

Venue: Bergeron Center for Engineering Excellence, York University

Zoom ID: 939 449 0806 Passcode: Tether

Event details

Time

8:00 AM

8:45 AM

9:30 AM

9:30 AM

9:45 AM

10:00 AM

10:15 AM

10:30 AM

11:30 AM

Event
Reception & Breakfast

AIAA Tether Technical Committee Meeting, All welcome

Session 9: Space Tether

Chair: Prof. George Zhu

Speaker: Peijie Sun

Topic: Adaptive Fault-Tolerant Control and Its Experimental
Verification of Spinning Tether System for Space Debris
Removal (2024014)

Speaker: Chenyang Sun

Topic: The Three-Dimensional Maneuver Control of Spinning Tether
System Under a New Lagrangian Model (2024012)

Speaker: Yajie Cheng

Topic: Detumbling Control of An Underactuated Tethered Satellite
System (2024028)

Speaker: Hang Yang

Topic: Analysis of Fly-Around Mission with Spinning Tether System
for Space Station Observation (2024010)

Speaker: Ao Jin

Topic: Data-Enable Control for Tethered Space Robot Deployment
with External Disturbance (2024033)

Lunch
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1:00 PM  Award Announcement & Closing Remark - Prof. George Zhu
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 1 - Space Net

Chair: Prof. George Zhu

® Title: Identification of Parameters for Tethered Satellite System to Emulate Net-Captured
Debris Towing (2024080)

® Title: Theoretical Modeling and Analysis of the Launching Process in an Electromagnetic
Coil Launcher (2024075)

® Title: Suppression of Tether-Net Shrinking Motion Using Double-linked Bullet (2024032)

® Title: Cooperative Game Theory Based Formation Control for Tethered Space Net Robot
(2024019)

® Title: Deployment and Descending Dynamics of a Large-Scale Tether-Net for Asteroid
Touchdown Missions (2024071)

13




2024 ICTiS Manual

THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 2 - Space Net & EDT

Chair: Prof. Hirohisa Kojima

® Title: Experimental Reconstruction of The Unfolding Process of The Electromagnetically
Launched Flexible Tethered Net (2024076)

® Title: Tensile Experiment Based Self-Adaptive Dynamic Model for Tethered Space Net
(2024066)

® Title: Numerical and Experimental Study on Effect of Net-Bullet Ejection Angles and
Initial Distances on Successful Space Debris Capture (2024035)

® Title: Incentivizing Leo Debris Removal with Electrodynamic Tethers (2024081)

® Title: Optimal Spin-Up Control of Linear Tether Formation Using Electrodynamic Force
(2024015)
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 3 — EDT & Space Elevator

Chair: Prof. Sven Bilen

® Title: Orbital States Keeping of the Floating Partial Space Elevator Using Reinforming
Learning Method (2024005)

® Title: Electrodynamic Tether and Brake Sails Combination Deorbit Design (2024006)

® Title: Modeling and Mode-Shape Analysis of Electrodynamic Space Tethers Using
Geometric Computational Dynamics (2024085)

® Title: A Review of Electrodynamic Tether Missions from a Dimensionless Analysis
Perspective and to Promote the Opening and Support of Markets in the Space Sector
(2024041)

® Title: EDT Demonstration for Keeping Low Altitude Orbit Using Carbon Nanotube Tether
(2024082)
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THE SEVENTH INTERNATIONAL

CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 4 - EDT & E-Sail

Chair: Prof. Arun Misra

Title: Electric Sail Design Sensitivities (2024040)

Title: Optimal Control Approach for Stable E-Sail Transitions (2024077)

Title: PERSEI SPACE: A New Company on Space Tethers (2024090)

Title: Overview of Electron Emitter Technology Development at Tu Dresden for the
Application in Electrodynamic Tether Systems (2024027)

Title: Hardware Emulator of a Short Electrodynamic Tether (2024058)
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session S - E-Sail & Space Tether

Chair: Prof. Gonzalo Sanchez-Arriaga

® Title: A Comprehensive Investigation of Electric Solar Wind Sail Coning Motion
(2024018)

® Title: Iterative Learning Control for Multiple Deployment and Retrieval of Tethered
Satellite System with Input Saturation (2024074)

® Title: Simple Velocity Planning Control of Space Tether Deployment (2024067)

® Title: Design and Application of Tethered Spacecraft Simulators (2024021)

® Title: Chaotic Behaviors of a Tethered Satellite System Induced by Longitudinal
Oscillation (2024064)
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 6 - Space Tether & EDT

Chair: Prof. Martin Tajmar

® Title: Experimental Test and Numerical Validation for Evaluating the Dynamics of the In-
Line Dumper for the E. T.PACK-F Project (2024051)

® Title: Satellite Attitude Motion Analysis of Three-Body Tethered System During Its
Deployment Process Using Method of Integral Manifolds (2024008)

® Title: Calculation and Control of Equilibrium Position of Bare Electrodynamic Tether
System (2024013)

® Title: Ground Experimental Study on A Mechanism for Repeatable Deployment and
Retrieval of a Two-Body Tethered Satellite System (2024073)

® Title: Along-Track Deployment Control of Space Tether System for SAR-GMTI Mission
(2024007)
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THE SEVENTH INTERNATIONAL

CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 7 - Space Tether

Chair: Dr. Mani1 Kakavand

Title: A Concept Design of Novel Dyson-Harrop CubeSat for Harvesting Energy from
Solar Wind (2024088)

Title: Finite Element Model-Based Computational Control and State Estimation for
Flexible Space Tether System (2024084)

Title: Space Tether Research at the University of Stuttgart (2024079)

Title: De-Spin and Reorientation Control of Asteroid by Tethered Spacecraft (2024068)
Title: Modeling and Control of Orbital Perturbation Torques and Mass Distribution Impact
on Libration Dynamics of Tethered Systems: A Case Study of a 12U Tethered CubeSat
System with a 100 m, Non-conductive, Rigid Space Tether on Sun-Synchronous Orbit
(2024043)

Title: Hardware in the Loop Validation of the Attitude Determination and Control System
of a Deorbit Device Equipped with an Electrodynamic Tether (2024039)

Title: Bare Photovoltaic Tether Characteristics for ISS Reboost (2024044)
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THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 8 - Space Tether

Chair: Prof. Masahiro Nohm1

® Title: The Deployment Mechanism of the E.T.PACK Deorbit System: Functional and
Qualification Tests (2024057)

® Title: Velocity Observer Design of Space Tether System Using Immersion and Invariance
Technique (2024030)

® Title: Design of Movement Scheme for Space Station Servicing Satellite (2024022)

® Title: Learning-Based Deployment and Retrieval Control of a Spinning Tethered Satellite
Formation System (2024069)

® Title: Tethered Artificial Gravity Assists for Capture about Binary Asteroids in the Circular
Restricted Three-Body Problem (2024091)

20




2024 ICTiS Manual

THE SEVENTH INTERNATIONAL
CONFERENCE ON TETHERS IN SPACE

ABSTRACT

Session 9 - Space Tether

Chair: Prof. George Zhu

® Title: Adaptive Fault-Tolerant Control and Its Experimental Verification of Spinning Tether
System for Space Debris Removal (2024014)

® Title: The Three-Dimensional Maneuver Control of Spinning Tether System Under a New
Lagrangian Model (2024012)

® Title: Detumbling Control of An Underactuated Tethered Satellite System (2024028)

® Title: Analysis of Fly-Around Mission with Spinning Tether System for Space Station
Observation (2024010)

® Title: Data-Enable Control for Tethered Space Robot Deployment with External
Disturbance (2024033)
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Connecting to AirYorkGuest

. Connect to the AirYorkGUEST network.

In the list of available wireless networks, select AirYorkGUEST.

ull Home = 11:56 AM @ 3 28% @

£ Settings Wi-Fi

Wi-Fi

AirYorkGUEST

Unsecured Network

AirYorkPLUS a

D))

c))

eduroam a

WiFi-Info

.))

Other...

Ask to Join Networks

. Get redirected to the AirYorkGUEST splash screen and enter your
information.

You will be redirected to the AirYork GUEST Service Registration Page. Select an
authentication method — email SMS. Accept the terms and conditions. If you provide
your email address then you will get 10 mins of internet access to check your mail and
click on the validation link.
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wl!Home LTE 11:01 AM @ 3 3z%m
& welcome.airyork.yorku.ca
AirYorkGUEST
Log In Cancel

YORKILL

AirYorkGUEST Service

N}

Service Registration

Select an authentication method:
Email-based registration

Text message (SMS)-based registration

fyou have questions about this page, contact

it askit@yorku.ca

3. Receive and confirm the verification message and start using the

Internet.
Click on the validation link on the email you received to start accessing the internet or
enter the verification code you received via SMS in the Service Registration Website.

YORKHI YORK L1,

AirYorkGUEST Service AirYorkGUEST Service

Network access activation ACC@SS gra N ted

Hello ,

Guest access to the York internet was requested
using this email address.

€ Email activation code has been verified.

Access granted until : 2018-08-09 19:51:20

Failure to do so within 10 minutes will result in a
termination of your internet access.

Flease ignore this request if you have not requested
internet access.

This I a’post Gnly E-mall, please da nat repiy: If you fave If you have questions about this page, contact UIT Client Services

auestions about this nane. contact LIT Client Servicas at at askit@yorku.ca.
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