UQO

ronds de recnercne
Nature et
technologies

MinJacs

2021-04-16
Application ID: 85120

s
Québec

GLOBALINK RESEARCH INTERNSHIP AWARD

DISBURSEMENT INFORMATION AND PLACEMENT TERMS AND CONDITIONS

Dear Aditya Chhetri,

Congratulations! You have been selected by Mitacs and Soulaimane Berkane from Université du Québec en Outaouais —
Gatineau to receive a 2021 Globalink Research Internship award. This award is jointly funded by Mitacs and the All India Council
for Technical Education (AICTE). You are therefore invited to participate in a research project at Université du Québec en
Outaouais — Gatineau. Pursuant to an agreement with Université du Québec en Outaouais — Gatineau, Mitacs will administer

your funding grant.

Mitacs Globalink Research Internship is a competitive program that pairs top-ranked international students with specific
research expertise with faculty at Canadian academic institutions for a twelve (12) week research project of mutual interest
between May and October. You have been selected by your Canadian host faculty project leader due to your background and
skills in the research area and the unique contribution you will be making to the research during your internship. The skills
required for your role (as described in the research description below) were found to clearly match your skills set, education,

and research experience.

Research internship details

University/Institution:
Host Professor:
Research Project Title:

Research Description:

Université du Québec en Outaouais — Gatineau
Soulaimane Berkane
Obstacle Avoidance Algorithms for UAVs

The field of unmanned aerial vehicles (UAVs) (commonly known as drones) has been an
active research area that has steadily matured throughout the years, leading to sophisticated
auto-pilot systems for a range of military and civilian applications. Nowadays, thanks to the
advances in lightweight sensing and computing, autonomous UAVs are becoming crucial in
countless applications. Nonetheless, one major challenge facing the drone industry today is
the degree of autonomy of these vehicles. Current levels of autonomy for commercial and
military drones are still low compared to the high autonomy potential offered by the
present-day sensors’ technology and the available computational capabilities. In fact,
humans are generally needed to operate these vehicles in a remotely-controlled or semi-
autonomous fashion while, on the other hand, autonomous tasks executed by these vehicles
are often very simple. Moreover, UAVs are usually operated in simple and static
environments with little or no human presence. Achieving the next level of autonomy will
require the development of novel approaches and algorithms, targeted to unmanned aerial
vehicles, for real-time intelligent control and estimation in complex environments under
complex missions. In order to assist in complex and time-critical mission scenarios, UAVs
must be able to navigate safely in cluttered unknown environments while performing agile
flights. This research project will develop and test novel sensor-based obstacle avoidance
algorithms that are computationally efficient for real-time navigation in unknown cluttered
environments under highly-dynamic flight maneuvers. A control-systems approach will be
adopted where both safety and control objectives are achieved using the same low-level
controller. Moreover, the developed algorithms will handle collision avoidance with respect
to static obstacles, collaborative agents (e.g., other autonomous vehicles), as well as non-
collaborative agents (e.g., humans).
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During your internship, you will The student will simulate and test the newly developed deadlocks-free hybrid approaches for

be: obstacle avoidance. The experimental tests will be conducted using a small-size drone in an
indoor lab environment. The student will investigate the use of on-board sensors (e.g., vision)
to navigate the vehicle in unknown environments. Optical flows, for example, provide rich
visual information for obstacle avoidance and have been used for landing VTOL UAVs in
cluttered environments.

Duration of Research: 12 weeks, to begin between May 1 and July 31, 2021 (unless otherwise approved by Mitacs)
and end no later than October 31, 2021 (unless otherwise approved by Mitacs). Shortened
durations must be agreed upon with the supervisor and Mitacs. Durations of more than
twelve (12) weeks will not be permitted.

Hours of Work: Minimum of forty (40) hours per week.

Due to the travel and public health restrictions, Mitacs is carrying out the 2021 Globalink Research Internship program virtually.
The funding and pre-internship logistics will be adjusted accordingly. You will be expected to follow all clauses as laid out in
Appendix A: Terms and Conditions — Obligations of the Interns.

This letter cannot be used for purposes of travel.
We look forward to welcoming you as a temporary member of the research team at Université du Québec en Outaouais —
Gatineau.

Acknowledgements:

Mitacs Globalink gratefully acknowledges the financial support of the Government of Québec through the Fonds de recherche
du Québec - Nature et technologies (FRQNT), the Government of Canada as well as our partner in India, All India Council for
Technical Education (AICTE). Mitacs Globalink is offered jointly by Mitacs and FRQNT.

Sincerely,
/Z\A/\

Petra Kukacka
Director, Program Operations

Enclosure:
e Appendix A: Terms and Conditions
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Appendix A: Terms and Conditions

Please note that your funding is provided in accordance with the All India Council for Technical Education (AICTE), India.

Obligations of Mitacs
a) Financial arrangements

Mitacs will be responsible for providing the following:
1. Aliving stipend of Can$900

2. Astipend of Can$300 for any student fees charged by your Canadian host institution (student fees above Can$300 are the
responsibility of the Globalink research intern)

Under Mitacs's funding policy, we are unable to provide you with any funds in advance of your internship start date. Interns
will be responsible for providing payment details following Mitacs’s instructions in order to receive funds. Funds transferred
outside of Canada may take four to six weeks to arrive; you must therefore have at least one month of spending cash and/or
credit available from the start of your internship.

b) Local arrangements

Since this internship will be carried out virtually, Mitacs does not take into account expenses for accommodation, local
travel, etc.

Mitacs will assume responsibility for the following aspects of your local arrangements:

1. Professional skills courses and/or industry and/or government meetings delivered virtually to enhance the experience of
your research internship

2. Provision of a Mitacs-approved Globalink Mentor for you to consult with virtually about issues and questions that arise
during your internship

3. Other virtual activities at the sole discretion of Mitacs.

Obligations of the Globalink Research Intern

1. As COVID-19 continues to impose public health concerns and travel restrictions, this award is contingent on the
permission of the host university, host professor, your home university, and funding organizations (as applicable). In
circumstances where virtual interactions cannot be arranged to support your project, this Award Letter will be terminated
and you will be reimbursed any eligible costs provided you have followed Mitacs’s instructions in preparation for your
internship and that such costs have not been incurred against the advice of Mitacs.

2. Interns are required to participate in the program for 12 weeks, working a total of 40 hours per week for their host
professor on their research project, unless otherwise arranged with the Canadian faculty member and approved by
Mitacs. If the duration of your internship needs to be shortened, contact Mitacs at helpdesk@mitacs.ca.

3. As a key component of the Globalink program, Mitacs may offer program participants opportunities to engage in
professional skills courses, industry and government relations meetings, and other networking opportunities to
supplement your research experience. Mitacs will, whenever possible, schedule meetings and courses in such a way as to
minimize the impact on your primary focus, that of contributing to the research project. You are encouraged to
participate in such Mitacs-arranged meetings and courses, and your host professor will be asked to support this
component of the Globalink program. You are normally expected to dedicate 40 hours per week to your research project
and will need to make arrangements with your host professor regarding time away from your research project.

4. Interns are expected to complete a final survey administered by Mitacs to rate their experience of the program.

5. Interns are required to check with their home university regarding any conditions or actions involved with participating in
the program.
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