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*conditions apply

|. your mileage may vary

a. talk to as many people who've gone through the
process recently
b. talk to people on both sides

2. | don’t know why | got the job! | can only
speculate.



my experience

e applied in 2013-14 (final year of my Ph.D.)
o 35 applications

o | onsite interview + 2 other phone interviews
@) :(

e applied in 2014-15 (start of Post-doc)
o 22 universities

o 6 onsite interviews + | other phone interview
o 2 offers

o applied in 2018-19 (after 4 years atVT)

o handful univs./cities that made sense as a family
o 2 onsite interviews and offers



Note

* | made these slides in 2014-15 after | got the job
at Virginia Tech

* Since then I've been on the other side of the
search process

* | won’t change any of the “advice” except add
that there are a lot more factors that go in
making someone an offer (department teaching
needs, research priorities, “gettability”, etc.) Try
not to take a lack of offer personally..



timeline

before application (before October)
application (October - December)
interviews (January - April)

post interviews (April -)



application materials

CVvV

Cover Letter

Research Statement

o 2-3 pages

Teaching Statement

o |page; prior experience and courses you can teach
List of Publications

List of References

o minimum 3, some universities 4, rarely 5

Diversity Statement



before application

Publish

o understand journal vs. conferences

Network

o give invited talks at workshops; organize workshops

o meet all seminar visitors
Collaborate — potential letter writers
TA courses

subscribe

o robotics-worldwide
o CRA (mostly CS jobs) http://cra.org/ads/

o http://www.academickeys.com/



http://cra.org/ads/
http://www.academickeys.com/

research statement

® 2-3 pages (shorter is better)
® not just an extended list of publications

Research Statement

Pratap Tokekar

The robotics revolution is here. A world where teams of robats form a pervasive network of sensors, computers,
and smart devices is not far off. By forming the “physical” layer of this network, robots will act as sensing and
actuation agents for end-users. Robots will be able to collect and relay real-time data from hard to reach places
at unprecedented spatio-temporal scales, Access to such data can enable new discoveries and help solve grand
challenges in areas such as agronomy, oceanography, climate science, surveillance, and emergency response
Technology today has matured to the point where robots capable of autonomous operation in the air, on the
ground, and in waters are available commercially. This trend will continue as the price-to-performance ratio of
sensing, processing, and communication continues to fall. However, for such networks to be effective, they must
be able to close the loop. In other words, we must develop efficient decision-making algorithms that make full
use of the technology and ultimately further our understanding about the limits of technology and antonomy.

My research focuses on solving | problems on depl . coverage and path planning far robot;

Long Term Autonomy A major botileneck for practical deploym ted on-board battery capacity
of the rohots. We must develop solutions at multiple levels in order to address this energy challenge. In [8], we
derived minimum energy paths and velocity profiles using optimal control for mobile rohots with car-like steering.
1 [1] we demonstrated how Caussian Process regression can be used to build a map of solar energy, using only
current measurements from the solar panel and with no prior knowledge of the environment. Beyond optimizing
at an individual level, robots should collaborate with each other and overcome their energy restrictions. For
example, small acrial robots with severe energy limitations can use larger ground robots as carrier vehicles
and extend their operating range. In [10], we demonstrated the symbiotic behavior of aerial robots that can
transport themselves to far away locations at the small energy expense of taking-off and landing on the ground
rohots. Specifically, we demonstrated how to model this symbiotic behavior in the form of a metric graph which
allows us to apply a known approximation algorithm for the orienteering problem. Our algorithm plans the
paths for an aerial and ground robot so as to maximize the number of points visited by the aerial robot within
its energy budget.

Co ion for Multi-Robot Systems Consider the problem of tracking a collection of moving targets with a

sensing. T develop algorithms that have rigorous theoretical performar and are extensively val-

idated in the field. Most of these problems are NP-hard. However, cxp]m( ng the underlying geometric and

combinatorial structure of these problems allows us to design efficient approximation algorithms. My research is

motivated by applications where robots act as autonomous information gathering agents. Tam equally interested
1

in building robotic systems and studying practical issues that crop up in such apy

Research Contributions

A connected world of robots and sensors will allow autonomous data collection across vast spatial and temporal
scales while still providing fine-scale variability. My research has contributed towards this vision along three
directions: (i) How to cover large, complex environments using a minimum number of sensors and robots?
(it) How to optimize the robots’ motion to enable long term eontinuous operation? (i) How to enable efficient
coordination between teams of robots? Along with theoretical contributions, I have also collaborated with leading
precision agronomists and environmental scientists and built robotic sensing systems that have been successfully
deployed in large-seale field experiments

Coverage in Complex Environments  What is the minimum number of omnidirectional cameras required to see
all points in an n-sided polygon? This question, known as the Art Gallery Problem (AGP), has been a subject
of study for more than three decades. Cameras are one of the most commonly used sensors and understanding
the geometry of vi ty is critical for enabling efficient coverage of complex environ

The standard formulation of AGP does not consider self-occlusions and may not
suffice to obtain frontal views of a person moving in the environment. Obtaining
good views from all orientations is important for applications such as surveillance - rd
and video-conferencing. With this as motivation, we studied AGP by imposing a
new constraint termed A-guarding. The A-guarding constraint (2] states that a
point is covered if it lies in the convex hull of the cameras that are visible from
the point. If all points are A-guarded, then the perimeter of any convex object
anywhere in the environment will always be visible, despite self-occlusions.

While we would expect to place more cameras with the additional A-guarding constraint, it is not clear how
many more cameras are needed. In [5], we showed that the numbers of cameras might increase drastically.
Specifically, we proved that /) cameras are always necessary for A-guarding any n-sided simple polygo
Sinee (/7)) can be a prohibitively large number, we focused on guarding only regions of interest when the
input is a set of chords (representing, for example, straight paths a person may take) and the goal is to A-guard
at least one point per chord. We presented a constant factor approximation algorithm, one of the few such
guarantees for v ty-hased coverage problems. This work was presented at ICRA [5] and a journal version
is under review at Elsevier Computational Geometry: Theory and Applications.

At Penn, 1 am studying the mohile version of AGP. In a recent submission (9], we showed how to design paths
for a rohot team to collectively see every point in an environment in the least time. Although this generalizes
the already challenging AGP, we presented a 4-approximation algorithm for the special class of street polygons.

tcam of robots. This is an important task with many applications such as wi tracking, crowd surveillance,
and aerial photography. Aerial robots can potentially track more targets by flying to higher altitudes. However,
this may reduce the quality of the tracking since the images are taken from further away. Thus, there is a
trade-off between the mumber of targets tracked and the qvmlm uf mr—kmg In [7], we showed |Im k>3
robots may not be able to track n > k targets while mai appre on the quality
of tracking at all times. In light of this result, we studied the pmlrle‘m of how to assign robot trajectories in
order to maximize the number of targets tracked or maximize the quality of tracking. We proved that a simple
algorithm that greedily choases trajectories vields a 1/2 approximation. This work was a collaboration with
Antonio Franchi (Max Planck Institute) and I supervi ¢ the experimental evaluation.
Inter-robot communication plays a crucial role in multi-robot coordination. There are two typical approaches
to handling connectivity: imposing connectivity as a constraint, or ignoring connectivity and relying on oppor-
tunistic communication when robots rendezvous. However, hoth approaches are far from optimal. Instead, a
desirable solution is one that plans when and where the robots rendezvous and coordinate. In [11], we studied
how to actively localize a stationary target using robots with limited com
penalizes the time it takes to to travel to both, measurement and rendezvous locations. We presented optimal
and approximation algorithms for this problem and validated their performance through field experiments.

2

Systems for Robotic Sensing Applications

While the vision of a pervasive internet of robots may seem distant, there are immediate applications where

robotic sensing systems can make a big impact, These applications, in turn, motivate new research problems

and act as excellent proving grounds for robotics systems,

Precision Agriculture Precision agriculture is a data-driven technique to estimate and predict the health of

crops which is then used to design targeted fertilizer treatment plans. Precise management of farm inputs can

lead to tremendous cost savings and environmental benefits. Sensing is a critical aspect of precision agriculture.
In [10], we presented the design of a robotic sensing system, in collaboration with

leading precision agriculture researchers at Minnesota. Our proposed system com- ol

bines soil measurements from ground robots with multi-spectral images obtained from -

aerial robots to precisely estimate nitrogen deficiency in crops. We demonstrated how

to classify a field into regions with different nitrogen levels using Gaussian Process

regression. Additional mensurements must be obtained at points that are potentially

misclassified. Obtaining soil measurements can be a time-consuming process. Find-

ing a tour that obtains all measurements in the least amount of time requires solving

& general version of an already challenging problem, namely the Traveling Salesperson

Problem with Neighborhoods (TSPN), with additional practical constraints. Never-

theless, we presented a constant. factor approximation algorithm for this problem under practical assumptions.
Robots promise to play a big role in the next generation of farming. I am excited to contribute towards

this role. With other leaders from U.S.A. and Australia, I am organizing a workshop that will bring together

rohoticists and agronomists at [CRA "15. At Penn, 1 am helping write a grant proposal (that be submitted

to USDA via the National Robotics Initiative) on using teams of acrial robots as co-scouts for farmers.

Environmental Monitoring Robotic sensors can gather high resolution data at vast spatio-temporal scales
capahilities that are invaluable for scientists tackling critical environmental issues. Consequently, it is important
to develop efficient algorithms and systems for rohnnc environmental monitoring.

At Minnesota, I was part of the team building a robotic
tem to autonomously monitor Common Carp, an inva-
sive fish s We collaborated with biologists who are
studying the hehavior of these fish. Our system [3, 4] em-
plovs radio antennas carried by robotic boats in the summer
and wheeled robots operating on frozen lakes in the winter.
We introduced a new coverage problem motivated by the
scenario that fish biologists can often specify regions that
are likely to contain fish. We presented a constani-factor
approximation for the problem (that generalizes TSPN) of finding a tour that covers all regions in mi
time. T have also worked on information gathering algorithms to precisely localize the fish after having fou
them [12]. This system has been successfully deployed several times in multiple lakes over the past four years.

Future Research Directions

My long term goal is to contribute solutions that will help create a pervasive network of sensors, robots, and
smart devices, Towards this end, in the near term, my research will have three main thrusts,

Cooperation for Heterogeneous Robot Teams As robotic technology matures, we will increasingly sce an-
ems coop and collal with humans. For example, driver-less cars will have to cooperate
and share resourees with manually driven cars. The next generation agriculture solutions have robot teams
collaborating with uman scouts and augmenting the seouts’ expertise with precise data gathering. A primary
challenge be to develop new planning algorithms that exploit the synergy between humans and robots,
These algorithms must take into account the uncertainty associated with human actions while at the same time
providing strong guarantees on the safety and performance of the robots. T am also interested in designing
algorithms for robots that collaborate not enly by sharing information but also by physically assisting each
other. For example, how can a team of energy-limited aerial robots quickly monitor an environment (or deliver
mail) along with the help of mobile recharging robots (or manually driven delivery vans)? How can robots with
vastly different speeds, agility, and reliability collaborate to complete tasks with performance guarantees?

Coverage in Practical Environments Many of the worst-case hounds for caverage problems are hased on
creating pathologically bad environments. There have been attempts to define more realistic environments,
e, fat polygons. Nevertheless, several problems, including the existence of constant-factor approximations,
remain open. The effect of uncertainty and noise on visi has largely not been studied. In [6], we studied
i il environment constraints.
it representation and

However, designing placement schemes that are robust to uncertainties in the e
inaccuracies in placing cameras remain important open problems that 1 will work on.

Long Term Operation for Complex Missions  Most sensing problems are typieally formulated as optimization
problems in one variable (e.g.. time, energy, quality, connectivity) with other variables either imposed as con-
straints or ignored. While this is appropriate for short deployments (order of hours), the situation will be more
complicated as we move towards the vision of a pervasive network of robots and sensors (order of months). The
ohbjectives for the robots may change over time. For instance, there may be times when harvesting energy is
more important whereas at other times collecting high quality data may be critical. For missions where the
specifications change from time to time can we determine o priori the optimal size and composition of robot
incipled study that characterizes and qua s the trade-offs between various components of the
I plan to carry out research that can address such questions and eliminate guesswork when
ng robotic systems for long endurance missions.

These are exciting times for robotics, as evident from the recently created National Robetics Initiative and
renewed interest from the industry. We can look forward to a connected world where robots will work alongside
agronomists, biclogists, and first responders, and perform tasks deemed too complex, unsafe, or infeasible today.
As T have done in my research so far, T will develop algorithms and build systems to solve fundamental robatics
problems that can ultimately help solve grand challenges of our day.




research statement

| spent about one month working on this

fun and frustrating

good time to reflect on what you want to do
big picture is important - think of your
research trajectory

get diverse feedback



cover letter

~| page
customize based on

advertised position
e CPS vs Robotics

list potential collaborators
within department/school
everyone loves
interdisciplinary
collaborations; look for
University programs,
strategic initiatives, etc.
teaching

Dear Members of the Search Committee,

Tam writing to apply for the tenure-track Assistant Professor position in Autonomous, Intelligent and Robotic
Systems at the Ira A. Fulton Schools of Engineering at ASU. 1 am currently a Post-doctoral Researcher at
University of Pennsylvania, working with Vijay Kumar. I received my Ph.D from the University of Minnesota
in October 2014 where | was advised by Volkan Isler. My academic background covers Electrical Engineering
and Computer Science and I am secking an appointment in either department.

My research is on multi-robot planning problems that arise when robots act as autonomous information
gathering agents. I solve these problems by developing combinatorial and geometric algorithms with rig-
orous theoretical guarantees, often given as approximation bounds. Along with theoretical contributions, I
collaborate with leading precision agronomists and environmental scientists to build aerial, terrestrial, and
aquatic robotic sensing systems to apply these results. My research has been published in top robotics
journals and conferences, and more papers are under review in leading robotics and computational geometry
journals,

At ASU, T would look forward to joining forces with the robotics faculty. I envision collaborating with
Fainekos on multi-robot planning problems where his expertise in formal methods would be complementary
to my research on geometric sensing algorithms. I would also look forward to working with Berman on swarm
coordination problems, Artemiadis on collaborative planning, and with Saripalli on field roboties. T expect
to build collaborations with partners from other disciplines through ASU’s Global Institute of Sustainability
and the Security and Defense Systems Initiative.

I am well-prepared to teach courses on Roboties, Computational Geometry, Optimal Control. and Com-
puter Vision. [ intend to offer a new course on Algorithmic Robotics that would complement the existing
Roboties and Algorithms courses. My teaching goal is to engage the problem-solving skills of the students
by motivating the subject matter with practical problems from the real world.

My curriculum vitae, list of references, and research and teaching statements are submitted along with this
letter. Please let me know if any further information or materials are needed.

Thank you for your consideration.

Sincerely,



website

* people will google you
* have videos, CV and

publications

* get someone to take a
good picture of you!

— it will be on notice boards

everywhere you go



application

mostly mechanical — scripts to assemble
cover letter, teaching statement

email contacts before applying

3-4 per day, spent ~| hour customizing per
university

| shared a google spreadsheet with my letter
writers to keep track of requests



application follow-up

® email people and follow-up
e |00+ applicants are typical; your application
may get lost

(Me)
Just checking in to see if you have received my application. Please let me know if there
is something | can do.

(2 days later)
We would like to setup a Webex meeting for next Monday 2/2 at 8:45AM MST about your

application ...



phone/skype/webex interview

~30 minutes, 2-3 people

“Tell us about your research”

“What are your future plans?”

“Potential funding agencies! Do you have experience writing
proposals?”

“Why Virginia Tech? Do you see potential collaborations?”
“What courses can you teach?”

“Do you have any questions for us?”

“Who are your academic role models?”
“What is one thing from Penn you’ll miss the most?”



Interview

tiring but fun

7:15-8:00  Breakfast at the Inn with Dhruv Batra, Ben Knapp, Luke Lester (meet in the Inn lobby)

8:00-8:30 Meet with Search Committee - 302 Whittemore (Ben Knapp, Tom Martin, Dhruv Batra, Peter Athanas, Paul Plassmann)
8:30-9:30  Tour of Department with Jaime De La Ree (Assistant Department Head for Undergraduate Education)
9:30-10:00 Haibo Zeng - 357 Durham

10:00 - 11:30 Seminar, 654 Whittemore (Seminar from 10:15-11:00,11:00-11:20 for questions)

11:30-12:00 Meet with COE Liaison Michael Garvin - 113C Patton Hall

12:00-1:30 Lunch: Tom Martin, Cameron Patterson, Scott Midkiff

1:30-2:00 Lynn Abbott - 339 Durham

2:00-2:30 Meet with Jack Lesko - 3046 Torgersen (Associate Dean of Engineering)

2:30—-3:00 Chris Wyatt - 439 Whittemore

3:00-3:30 Daniel Stilwell - 271A Whittemore

3:30-4:00 Devi Parikh - 440 Whittemore

4:00-5:00 Meet with Luke Lester (Department Head) - 302 Whittemore

5:00-6:30 Free time

6:30 Dinner: Mark Jones, Paul Plassmann (Meet in the Inn lobby at 6:15)



“Tell me about your research”

Have at least three one-minute answers
For robotics faculty

o how your skills are complementary to theirs
For a non-robotics faculty
o make it relatable

For the Dean
o applications & broader impact



one on one meetings

ask questions - people love to talk

e “tell me about your research”

® courses, tenure process

e quality of life, school districts, etc.

e for new faculty
o how was your experience starting in the
department!?
o were there any surprises!
o things to keep in mind while negotiating



job talk

Hi Pratap,

| am looking forward to your visit.

Some remarks to take into account when you prepare your talk:

|) the majority of the faculty wants to see real depth in the candidates. So in the
presentation you should have some proof or some deep results. They want to see
potential for impactful research.

2) But of course your work should be also fundable :) so you should have some strong
applications and, of course, since this is a robotics position some videos of robots

moving around doing stuff.

Good luck!



job talk

Attend job talks to prepare

< 45 mins
— |0 min intro; 20-25 min technical; 10 min future

audience is not a robotics audience
— spend time to explain vocabulary

Cover one problem in depth and show
breadth as well

practice, practice, practice!

it is difficult to recover from a bad job talk



Q&A

Leave time for questions

Don’t get too defensive

You will likely get questions about your future
work

“If | give you ten million dollars, what would you
work on?”



exit interview

Typically, the last meeting for dinner is either with the
department chair or search committee head.

Ask about: search timeline, potential lab space, typical start-up
pbackage, tenure process, course load

Be prepared to answer

* “What are your requirements?”
— lab space (think square feet)
— big ticket items (>$50k per)
«  “What courses will you teach?”
“Do you have any offers?” or “What other places are you
interviewing at?”



offers

the chair or search committee head emails
asking whether can we talk on the phone
makes an offer on the phone

— be prepared to answer what you want but try not
to give any numbers till you hear their offer

Make sure you get the offer details on paper

Negotiate, starting with the offer window
— Typically 2 weeks



negotiation

* hardest part since it feels alien and you negotiate
with the chair (what HR department?!?)

* typical offer

— $ salary (9 months)
— summer salary: e.g., 2 months for first 2 years

— $ start-up money (for equipment, travel, misc.)

— e.g.,2 RA’s for 2 years

— lab space (e.g., 800 sq. ft)

— teaching load (e.g., | +1 till tenure, | semester release)

* also negotiate: starting date, spousal hire



Resources

http://theprofessorisin.com/

— Be careful with some of the advice and whether it
applies to engineering; other wise a solid resource. |
didn’t pay for the services however, so | cannot
comment on that.

http://www.pgbovine.net/guo-faculty-job-

search.pdf
nttp://matt.might.net/articles/advice-for-academic-

job-hunt/

nttps://www.cs.utah.edu/~regehr/jobsearch/



http://theprofessorisin.com/
http://www.pgbovine.net/guo-faculty-job-search.pdf
http://matt.might.net/articles/advice-for-academic-job-hunt/
https://www.cs.utah.edu/~regehr/jobsearch/

