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Research

I aim to give robots the intelligence and agility they need to do useful physical work in the real world. My
current focus is aerial manipulation: developing robot learning methods that let teams of flying robots grip,
lift, carry and rotate objects together, relying only on their own onboard sensors. In parallel, | continue to
design new multi-modal robots whose bodies are shaped by the tasks they perform and the physics of the
environments they work in.

Work

University of Cambridge, Cambridge, United Kingdom
University Assistant Professor in Robotics, Department of Engineering
Machine Intelligence Group, Division of Information Engineering; Robotic Intelligence Lab

Ecole Polytechnique Fédérale de Lausanne/Empa, Switzerland
Postdoctoral Researcher with Prof. Mirko Kovac
Multimodal robotics: learning and control of robots operating across aerial, terrestrial and aquatic media

California Institute of Technology, Pasadena, USA
Doctoral Researcher with Prof. Morteza Gharib and Prof. Richard M. Murray
Center for Autonomous Systems and Technologies (CAST)

ETH Zirich
Research Affiliate with Prof. Petros Koumoutsakos after end of M.Sc. (6 months)
Reinforcement learning for the control of swimming bodies in simulated flows

ANYbotics AG, Zirich, Switzerland
Robotics Internship during M.Sc. (6 months)
Development of autonomy stack for the ANYmal quadruped

Education

California Institute of Technology, Pasadena, USA

Ph.D. in Aeronautics, GPA 4.0/4.0

Thesis: "Leveraging Aerial Transformation for Enhanced Air—-Ground Robotic Mobility"
Supervisors: Prof. Morteza Gharib and Prof. Richard M. Murray

ETH Zirich, Zrich, Switzerland
M.Sc. in Mechanical Engineering, specialisation in Robotics, GPA 5.85/6.0
Awarded the Degree Distinction Prize. Supervisor: Prof. Petros Koumoutsakos

Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland
B.Sc. in Mechanical Engineering, GPA 5.68/6.0
One year of exchange study at McGill University, Montreal, Canada, GPA 4.0/4.0

Honours and Awards

Hans G. Hornung Award, Caltech, for the best doctoral thesis defense presentation by a student advised by
aerospace faculty.

Onassis Foundation Scholarship, awarded in support of doctoral research in robotics.

Rolf D. Buehler Memorial Prize in Aeronautics, awarded to the student ranked first in the Aeronautics
Department.

Caltech Doctoral Fellowship, full tuition and stipend for the duration of doctoral studies.
Degree Distinction Prize, ETH Zurich, the highest degree distinction conferred by ETH Zrich.
Scholarship for EPFL-McGill Mobility, awarded on the basis of academic achievement.
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I. MANDRALIS, R. NEMOVI, A. RAMEZANI, R. M. MURRAY, AND M. GHARIB. ATMO: an aerially transforming morphobot for dynamic
ground—aerial transition. Nature Communications Engineering, 2025. link

V. GHEROLD, |. MANDRALIS, E. SIHITE, A. SALAGAME, A. RAMEZANI, AND M. GHARIB. Self-supervised cost of transport estimation for
multimodal path planning. IEEE Robotics and Automation Letters, 10(7):6872—-6879, 2025. link

|. MANDRALIS, S. SCHUMACHER, AND M. GHARIB. Wake vectoring for efficient morphing flight. (under review), 2026. link

A. A. STEFAN-ZAVALA, |. SCHERL, |. MANDRALIS, S. L. BRUNTON, AND M. GHARIB. Data-driven modelling for on-demand flow prescription
in fan-array wind tunnels. Flow, Cambridge University Press, 2025. link

P. GUNNARSON, |. MANDRALIS, G. NOVATI, P. KOUMOUTSAKOS, AND J. O. DABIRI. Learning efficient navigation in vortical flow fields.
Nature Communications, 12:7143, 2021. link

|. MANDRALIS, P. WEBER, G. NOVATI, AND P. KOUMOUTSAKOS. Learning swimming escape patterns under energy constraints. Physical
Review Fluids, 6:093101, 2021. link
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Conference Articles

|. MANDRALIS, R. M. MURRAY, AND M. GHARIB. Quadrotor morpho-transition: learning vs model-based control strategies. In /EEE/RSJ
International Conference on Intelligent Robots and Systems (IROS), Hangzhou, 2025. link

B. GUPTA, A. DHOLE, A. SALAGAME, X. NIU, Y. XU, K. VENKATESH, P. GHANEM, |. MANDRALIS, E. SIHITE, AND A. RAMEZANI. Bounding flight
control of dynamic morphing wings. In IEEE International Conference on Advanced Intelligent Mechatronics (AIM), Boston, 2024. link

A. SALAGAME, S. PANDYA, |. MANDRALIS, E. SIHITE, A. RAMEZANI, AND M. GHARIB. NMPC-based unified posture manipulation and thrust
vectoring for fault recovery. (under review), 2025. link

A. SALAGAME, N. BHATTACHAN, A. CAETANO, |. MCCARTHY, H. NOYES, B. PETERSEN, A. QIU, M. SCHROETER, N. SMITHWICK, K. SROKA, J.
WIDJAJA, Y. BOHRA, K. VENKATESH, K. GANGARAJU, P. GHANEM, |. MANDRALIS, E. SIHITE, A. KALANTARI, AND A. RAMEZANI. How strong a
kick should be to topple Northeastern’s tumbling robot. In IEEE International Conference on Advanced Intelligent Mechatronics (AIM),
Boston, 2024. link

|. MANDRALIS, E. SIHITE, A. RAMEZANI, AND M. GHARIB. Minimum time trajectory generation for bounding flight: combining posture
control and thrust vectoring. In European Control Conference (ECC), Bucharest, 2023. link

E. SIHITE, F. SLEZAK, |. MANDRALIS, A. SALAGAME, M. RAMEZANI, A. KALANTARI, A. RAMEZANI, AND M. GHARIB. Demonstrating
autonomous 3D path planning on a novel scalable UGV-UAV morphing robot. In IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS), Detroit, 2023. link

A. DHOLE, B. GUPTA, A. SALAGAME, X. N1U, Y. XU, K. VENKATESH, P. GHANEM, |. MANDRALIS, E. SIHITE, AND A. RAMEZANI. Hovering
control of flapping wings in tandem with multi-rotors. In IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS),
Detroit, 2023. link

Patents
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A.ROSAKIS, |. MANDRALIS, AND M. GHARIB. Ultrasound shape sensing. US patent application US20250315966A1, pending. link

|. MANDRALIS, S. SCHUMACHER, AND M. GHARIB. Thrust recapture for morphing aerial vehicles with out-of-plane thrusters. Patent
disclosure filed, 2024.

Talks

05/26 From Ground-Aerial Robotics to Advanced Aerial-Physical Interaction
o Division of Information Engineering, University of Cambridge (invited talk)

02/26 Invited Seminars
o McGill University (ME department)
o University of Wisconsin—-Madison (ME department)
o Vanderbilt University (ME department)

10/25 Quadrotor Morpho-Transition: Learning vs Model-Based Control Strategies
o IROS, Hangzhou, China (oral presentation)

04/25 Ground-Aerial Multimodal Robotics: The Aerially Transforming Morphobot
o HiPeR Lab, University of California, Berkeley (invited talk)

10/24 Multimodal Robotics Booth with the Technology Innovation Institute
o IROS, Abu Dhabi, United Arab Emirates

06/23 Minimum Time Trajectory Generation for Bounding Flight
o European Control Conference, Bucharest, Romania


https://www.nature.com/articles/s44172-025-00413-6
https://ieeexplore.ieee.org/abstract/document/11012130
https://www.arxiv.org/pdf/2512.05211
https://arxiv.org/pdf/2412.12309
https://www.nature.com/articles/s41467-021-27015-y
https://journals.aps.org/prfluids/abstract/10.1103/PhysRevFluids.6.093101
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=11246175
https://ieeexplore.ieee.org/abstract/document/10637050
https://arxiv.org/pdf/2503.18307
https://ieeexplore.ieee.org/abstract/document/10637166
https://ieeexplore.ieee.org/abstract/document/10178360
https://ieeexplore.ieee.org/abstract/document/10342189
https://ieeexplore.ieee.org/abstract/document/10341523
https://patents.google.com/patent/US20250315966A1/en
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Outreach
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Thrust Recapture for Morphing Aerial Vehicles with Out-of-Plane Thrusters
o APS Division of Fluid Dynamics, Washington DC, USA

Investigation of Surface Pressure Fluctuations in Airfoils: Towards Gust Mitigation
o APS Division of Fluid Dynamics, Phoenix, USA

Teaching

Teaching Assistant, Pasadena, USA

Courses:

o Optimal Control & Estimation (CDS 112 / Ae 103b), Winter 2023, Prof. Richard M. Murray
o Linear Systems Theory, Fall 2023, Prof. Amir Rahmani

Teaching Assistant, Zirich, Switzerland
Course:
o Multivariable Control, Spring 2020, Prof. Roy Smith

Teaching Assistant, Lausanne, Switzerland

Courses:

o Thermodynamics, Spring 2017, Prof. Véronique Michaud
o Analytical Mechanics, Fall 2016, Prof. Philippe Millhaupt

Students Supervised

Home institution of visiting students given in parentheses.

Doctoral
Junghwan Ro (2026-): aerial-aquatic escape and medium transition using soft materials and
reinforcement-learning based control

Master's theses
Alexandros Pantalos (2026-): vision—language—action models for robotic navigation and exploration trained
on synthetic-only Gaussian splatting data

Student projects
Luca Dofing (ETH Zurich, 2026-), Giacomo Piattelli (ETH Zurich, 2026): aerial-aquatic transition control of a
hybrid aerial-aquatic vehicle

Master’s theses

Simon Gmur (EPFL, 2025), Quentin Delfosse (EPFL, 2024), Gabriel Margaria (EPFL, 2024), Vincent Gherold
(EPFL, 2024, Prix BlueBotics for the best Master’s thesis in robotics at EPFL), Severin Schumacher (TU
Munich, 2023)

Undergraduate research
Diego Garcia (Caltech, 2024), Sofia Wan & Steven Lei (Caltech, 2023, finalist best SURF project)

Academic Services

o |EEE Transactions on Robotics (T-RO)

o |EEE Robotics and Automation Letters (RA-L)

o Nature Scientific Reports

o |EEE International Conference on Robotics and Automation (ICRA)

o |EEE/RSJ International Conference on Intelligent Robots and Systems (IROS)
o European Control Conference (ECC)

o Led more than fifteen tours of the Caltech Center for Autonomous Systems and Technologies for
investors, media, student groups and schools

Media Coverage

A Symphony of Robotic Motion — Caltech and the Technology Innovation Institute

Mid-Air Transformation Helps Flying, Rolling Robot to Transition Smoothly — Caltech News
Sky News Arabia coverage of ATMO at IROS 2024

Engineers Teach Al to Navigate the Ocean with Minimal Energy — Caltech News


https://www.youtube.com/watch?v=eC3iuPzKQx8
https://www.caltech.edu/about/news/mid-air-transformation-helps-flying-rolling-robot-to-transition-smoothly
https://mandralis.github.io/videos/IROS-demo-skyarabia-coverage.mp4
https://www.caltech.edu/about/news/scientists-teach-ai-to-navigate-ocean-with-minimal-energy

