49th Student Conference 2021

Held at the 72nd International Astronautical Congress
(IAC 2021)

Dubai, United Arab Emirates
25-29 October 2021

ISBN: 978-1-7138-4318-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

OOV

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2021) by International Astronautical Federation
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact International Astronautical Federation
at the address below.

International Astronautical Federation
100 Avenue de Suffren

75015 Paris

France

Phone: +33 14567 4260
Fax: +33142732120

www.iafastro.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

1. STUDENT CONFERENCE - PART 1

NAVIGATION GUIDANCE AND CONTROL ALGORITHMS VALIDATION OF

RENDEZVOUS AND DOCKING USING ROBOTIC MANIPULATORS........cccoiiiniieen

Harika Pothina, Ravi L Kumar

NO MORE SPACE IN SPACE? QUANTIFICATION OF THE SPACE-ENABLED ECONOMIC

VALUE AT RISK AND ASSESSMENT OF THE ADR BUSINESS CASE ...

Davide Vittori, Claudio Loporcaro, Antonio Messeni Petruzzelli, Francesco Cupertino

SOME NEW RESULTS IN THE EXCEPTIONAL APN CONJECTURE EVEN DEGREE CASE
AND POTENTIAL LDPC BASED ERROR-CONTROL CODES FOR NEXT GENERATION

SPACECRAFT TELECOMMAND ..ottt

Carlos Agrinsoni, Heeralal Janwa, Moises Delgado

NON-RIGID BODY EFFECTS ON THE CONTROLLABILITY OF SMALL-SAT LAUNCH

VEHICLES . ... e bbbt

Kevin Eppenga, Niels Bernving

A FEASIBILITY STUDY OF AN AUTONOMOUS UAV FOR MARS EXPLORATION FOR

THE ESA MARS SAMPLE RETURN MISSION......coiiiiiiiiiiiiniciee et

Peter Healy, George Cann, Jan-Peter Muller

STORM: A SEMI-ANALYTICAL ORBIT PROPAGATOR FOR ASSESSING THE

COMPLIANCE WITH MARS PLANETARY PROTECTION REQUIREMENTS .......ccccoooiiiiinineen

Hugo Levy

2. STUDENT CONFERENCE - PART 2

DEVELOPMENT OF THE HYBRID MAGNETIC ATTITUDE CONTROL SYSTEM FOR THE

VIOLET NANOSATELLITE MISSION ..ottt

Alex Ditommaso

DESIGN AND NUMERICAL STUDY OF TIMING SCREW FASHIONED SCRAMJET

COMBUSTOR ..ottt et r ettt r et b e Rt E e Rt b e Rt r et et r et ar et b e n e

Debdoot Ghosh

IONOSPHERIC RESPONSES TO GEOMAGNETIC STORMS OVER THE MIDDLE EAST

REGION FROM GNSS TEC AND GUVI ..ot e s

Rabia Hundal

FLIGHT TRAJECTORIES DETERMINATION AND ANALYSIS TO THE TRANS-

NEPTUNIAN OBJECT 2012 VPL13 IN 2026.........cceiiitirieiiieieeieie sttt sne st

Vladislav Zubko, Andrey Belyaev
PYTHON STATISTICAL DECISION-MAKING ASSISTANT PLUG-IN FOR QGIS USING

COPERNICUS DATA TO MINIMIZE AGRICULTURAL OVERPRODUCTION.........cccoovviiiiiiienns

Nadia Weronika Brzostowicz, Alexander Lysun

....... 70



EFFECTS OF SPACEFLIGHT ON SPERM FUNCTION AND INTEGRITY ON ANIMALS
AND HUMANS: A SYSTEMATIC REVIEW. ....ciiiiiiiiii ettt nnenas 71
Khulood Ahrari, Temidayo Omolaoye, Stefan S Du Plessis

A FIRST STEP TOWARDS INTERSTELLAR FUSION PROPULSION .....ccoviiiiiiievescse e 86
Mewantha Aurelio Kaluthantrige Don

SATELLITE DATA COMPLETION ...ttt ettt sttt sttt st s s h e s st e e s b s s st e e s st e e satesssbassnanssrtas 95
Aveline Cloitre, Florian Mahieu

AN ULTRA-LOW PROFILE HIGH-GAIN ANTENNA POINTING MECHANISM FOR MICRO
LUNAR ROVER PL AT ORI oot sesssnsnsssess s nnsssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnen 101
Sam Bunka, Charmaine Neufeld

SEARCHING FOR A MARTIAN SOIL SIMULANT IN UAE & AL HAJAR MOUNTAINS ........cccoevee. 116
Mira Fikri, Ali Alhazba, Kosmas Pavlopoulos, Bernhard Pracejus, llias Fernini, Antonios
Manousakis, Bashir Suleiman, Mohamed Shameer, Muhammed Irshad, Daniil Moraitis

3-GTS.4.STUDENT TEAM COMPETITION

TRACZ - TESTING ROBOTIC APPLICATIONS FOR CATCHING IN ZERO-G EXPERIMENT
AS A PAYLOAD ONBOARD THE 26TH REXUS SUBORBITAL ROCKET.......cccocviiiiiieieee e 118
Adrianna Graja, Aleksander Bojda, Kamil Bes, Krystian Mirek, Aleksander Sil

A SELF ADAPTING WHEEL SYSTEM FOR SPACE EXPLORATION ROVERS ......ccccoovvvnivivriinninienns 128
Viduranga Landers, Samitha Ranasinghe, Oshadha Pathirana, Jude Thidushan Peiris

STUDENT PROJECT OF A SMALL RE-ENTRY VEHICLE FOR DELIVERING SCIENTIFIC

CARGOES FROM ORBITAL STATIONS ..ottt 144
Veronika Pavlyuchenko, Mikhail Denisov, Polina Kotlovskih, Vera Mayorova, Fedor Vasilev,
Maxim Vayuta, Anton Naumov, Kristina Gorbunova, Enesh Muhamedova, Alexei Mordovskiy,
Baozhuo Liu, Alexandr Mikhailov, Andrey Britov, Vadim Grigoryan, Yue Zhang

DRACO MISSION: MEASURING RADIATION DOSES ABOUT THE EARTH-MOON
LAGRANGIAN POINTS L. oottt ettt sae e e e st testeese e s eesees e seesteseeebeaneaneeneenseseneessenrens 154
Marion Burnichon, Enol Vilchez Llamazares, Alvaro Crespo Serrano

DESIGN, DEVELOPMENT AND TESTING OF AN ELECTRICALLY POWERED ROCKET
FOR VERTICAL LANDING OPTIMIZATION. .. .cotiiitiiiieieiisieiesisieesestetesssieseassese e sesessssesessssessssesessnsass 170
Arnaud Ballande, Ruben Di Battista, Alexandre Kirchmeyer

O-ZONE: CFCS, PM, NOX, SOX DYNAMIC SAMPLING IN THE STRATOSPHERE..........c.c.cccccoerurunne. 182
Federico Toson, Dumitrita Sandu, Mauro Pulice, Luigi Antoniazzi, Matilde Pavan, Marco
Furiato, Daniele Panariti, Andrea Conte, Simone Sandon, Giovanni Righi, David Magnani,
Carlotta Segna, Stefano Lopresti, Antonino Pitarresi, Luca Vitali, Gasperino Kamsi, Lorenzo
Olivieri, Alessandro Francesconi

FAULT PREDICTION IN SATELLITES USING MACHINE LEARNING TECHNIQUES ............cccue..... 190
Archit Latkar, Abhinav Koul, Dharini Raghavan, Ananya Kodukula

DESIGN AND MANUFACTURING OF A SMALL LOW-COST LUNAR ROVER EQUIPPED

WITH REMOTE AND AUTONOMOUS MOVEMENT, SURFACE MAPPING AND ENERGY

MANAGEMENT ORIENTED TOWARDS DEMOCRATIZING LUNAR RESEARCH .........ccccoiieninines 191
Nicolas De Jong, Antoni Barredo Juan, Ignacio Serrano



SIMULTANEOUS INTERFEROMETRIC TRACKING OF A MULTI-SATELLITE

GEOSYNCHRONOUS CONSTELLATION FOR GEOSAR MISSIONS ......ccoooiiiiieinscesisee e 201
Jorge Nicolas-Alvarez, Xavier Carreno-Megias, Estel Ferrer, Miquel Albert, Alfonso Garcia,
Judith Rodriguez, Ruben Aldana, Berta Garcia, Antoni Broquetas

LEARNINGS FROM IMPLEMENTATION OF A DETUMBLING ALGORITHM FOR A

TN AN (@ S N I = I I I TSR 207
Shivam Hire, Onkar Bhakare, Shubham Thorat, Manali Durgule, Atharva Karaguppi, Aman
Gupta, Sushil Mahajan, Bhaskar Pardeshi, Juber Shaikh, Rahul Patil, Akshay Deodhar,
Kishan Patel, Idris Bandukwala, Akash Rathod

PRELIMINARY DESIGN OF A LUNAR GNSS CONSTELLATION ......ccotiiiirireesree e 216
Florian Fillol, Elsa Serna, Baptiste Valentin, Benoit Viniére, Roman Mouchel, Thomas
Demeillers, Nicolas Dowding

OSCAR-QUBE: INTEGRATED DIAMOND-BASED QUANTUM MAGNETIC FIELD

SENSOR FOR SPACE APPLICATIONS ..ottt ettt sttt sttt st sttt snns 231
Jaroslav Hruby, Siemen Achten, Musa Aydogan, Siemen Vandervoort, Sam Bammens, Boo
Carmans, Jeffrey Gorissen, Sebastiaan Vanspauwen, Yarne Beerden, Teoman Koseoglu,
Dries Hendrikx, Remy Vandebosch, Jens Mannaerts, Milos Nesladek

ROBOT-HUMAN EXPLORATION AND INTERFACES DURING THE CHILL-ICE

ANALOGUE LUNAR MISSION CAMPAIGN.......cciiiiiiitiiieieite ettt sne e sne e 243
Marc Heemskerk, Charlotte Pouwels, Bernard Foing, Maneesh Kumar Verma , Benedetta
Margrethe Cattani, Stijn Rovers, Christian Cardinaux, Manohar Joel Mura, Mohamad
Wabhidi, David Smith, Sebasthian Alejandro Ogalde Castro

GEOSPATIAL MAPPING OF IRON ORE DEPOSITS IN ITAKPE MINERALIZED ZONE,
KOGI STATE, NORTH CENTRAL. NIGERIA. ...ttt nne e 257
Mercy Akintola

DETAILED DESIGN OF IONSAT: A STATION-KEEPING MISSION AT ALTITUDES
BELOW 300KM ...ttt bbb bbbk bbbkt b bbb etk et bkt nr e 258
Aurelien Sicsik, Leopold Maurice, Adrien Pinard, Gregoire De Sereville, Pedro Dumas

AUTONOMOUS NAVIGATION APPLIED TO THE IGLUNA LUNAR ANALOGUE MISSION
ON COLLABORATIVE ROBOTIC SYSTEMS ..ottt sttt s sae s 269
Maximilien Dreier, Jasmine Rimani, Maanasa Sachidanand, Gowtham Reddy Govind Reddy

SEALED AND AUTOMATED INJECTION SYSTEM FOR TIME-SENSITIVE ANALYSIS OF
CELLS IN MICROGRAVITY .ottt ettt ettt ettt ettt sttt st s te e st e et e st s s et s sbt e et e et e et e s st e sraesbaesreesbeeseeeneas 280
Erin Richardson

4.EDUCATIONAL PICO AND NANO SATELLITES

A NOVEL HIGH-PRECISION INTEGRATED OPTICAL ATTITUDE SENSOR FOR
MICRO/NANO SATELLITES ...ttt bbbttt nn et 287
Hongjing Cao, Fei Xing, Haiyang Zhan

STRATHCUBE: A STUDENT CUBESAT THAT ENCOURAGES THE SUSTAINABLE

USAGE OF SPACE ..ottt sttt sttt b et e b e st e s s e b e st e s s e b e s b e s et e st e b ese st et ebeste s enenbe s enenrenes 293
Ciaran Jenkins, Lewis Creed, Julie Graham, Samuel Kirk, Douglas McGarrity, Gary Stewart,
Rory Hope, Andrew Ross Wilson, Massimiliano Vasile

GUIDELINES FOR DEVELOPING A HIGH FIDELITY CUBESAT THERMAL ANALYSIS................. 303
Irina Stroica



FLIPSAT-1: OPTIMIZING RADIATION HARDENING FOR A SPACE ENVIRONMENT .......ccccoeevinee 318
Theodore Ouyang, Beau Kimler, Andrew Zhang, Anthony Zhang, Kevin Simmons

ON-ORBIT HIGH-ACCURACY CALIBRATION METHOD OF REMOTE SENSING CAMERA
BASED ON STAR TARGETS ...ttt ettt ettt b ettt e et et e sttt e et 323
Chen Xuedi, Fei Xing, Xing Zhong

AN INTEGRATED ATTITUDE DETERMINATION AND CONTROL SYSTEM WITH SMALL
VOLUME AND HIGH PERFORMANCE FOR NANOSATELLITES......cccoiiiiiieireee e 329
Shaoyan Fan, Xinyuan Liu, Fei Xing

DESIGN OF A ROBUST SMALLSAT DEPLOYABLE INSTRUMENT BOOM ......oooeeieeeinns 341
Hakon Kindem

EXPERIENCE IN THE DEVELOPMENT AND OPERATION OF THE NANOSATELLITES

FOR SPACE WEATHER MONITORING .......ccvititiiisietitsieenisee st e st sessesenessssesansnses 342
Valeriia Melnikova, Vera Mayorova, Stepan Tenenbaum, Dmitry Rachkin, Nikita Lazarev,
Vsevolod Kryukovsky

THE WORMSAIL CUBESAT - AN INTERNATIONAL EDUCATIONAL PROJECT TO

ELEVATE SPACE SCIENCE AND EDUCATION ...c.octiiiiiiiiiiitinetesie et 348
Daniel Robson, Yasmin Ferreira, Henry Cope, Pedro Luiz Kaled Da Cas, Luis Cormier,
Guilherme Liongo, Samuel Thompson, Rodrigo Da Silva, Marco Ghelfi, Angel Arcia Gil

DELINEATION OF AN EFFICACIOUS POWER SYSTEM OF A NANO SATELLITE.......ccccoccviviinnnn. 363
Onkar Bhakare, Aman Gupta, Manali Durgule, Sakshi Kulkarni, Akash Rathod, Idris
Bandukwala, Ashwin Sonare, Prathamesh Bhangale

EFFECT OF SOLAR SAIL ON ANTENNA PARAMETERS AND LINK TIME OF

NANOSATELLITE ... tcitctet sttt ettt a bbbttt e bt e et t e e et et e e s et e e st te e nnetn 365
Juhi Wani, Aakanksha Patil, Shivam Hire, Kishan Patel, Sairaj Kodilkar, Maheshwari
Rathor, Dhiraj Talele, Karan Agrawal, Sushil Mahajan, Rohan Patil

ATTITUDE DETERMINATION USING A SYSTEM OF SENSORS AND UKF FOR A SOLAR

SAILING NANOSATELLITE. ..ottt ettt ettt ettt st ets s s ttssbt s et e et e et e e st e eraesbaesreesteeseeeaeas 373
Kishan Patel, Akshay Deodhar, Rohit Kulkarni, Sairaj Kodilkar, Abhishek Dharmadhikari,
Rohan Gadge, Janhavi Pashte, Yadnesh Gujar, Ninad Barve

DESIGN AND ANALYSIS OF RADIATIVE FIN IN MATLAB FOR SOLAR SAILING

NANOSATELLITE ..ottt sttt e e s e e sae e e st e e e be e e s taeeaaeeesteeeabeeesteeeaseeesteeenaeesseeenneeeas 381
Mahesh Anandkalwas, Juber Shaikh, Tanaya Bapat, Chaitra Shet, Vaishnavi Butte, Saurabh
Salunke, Ronak Kadam, Dnyanesh Rokade, Aditya Kelkar, Amey Landge, Sushil Mahajan

AMAJ, AN INTERNATIONAL CUBESAT PROJECT TO FORM A CONSTELLATION WITH
STUDENTS’ POCKETQUBES ..ottt sttt st sttt st snbe e snb e e snbeennbes 387
Sajjad Ghazanfarinia

A CUBESAT PLATFORM FOR MONITORING SPACE WEATHER.......cccccoiiiiiiiiiieneesc e 388
Benjamin Purvis, Cyndl Purvis, Alex Castronovo, Samer Elhoushy, Kevin Simmons

DESIGN AND DEVELOPMENT OF AN ADCS EDUCATIONAL PLATFORM FOR
EDUCATIONAL SMALL SATELLITE ...ttt e st nene e nnnnas 393
Zelin Zhao, Liang Sun, Kaixuan Wang, Xurui Zhao, Hai Huang

NANOSATELLITE PLATFORM FOR THE UNIVERSITY OF NAIROBI (NASPUON)
STUDENT PROUJECT ...ttt sttt stttk bbbt ettt st e bt en e e et r e e tene s 394
Mwangi Mbuthia

Author Index





