
Guarding a Gallery with Sleepy Robots

Ilya Sergey

or 
How to Turn 

Computational Geometry Problems 
into Programming Contests





Sure,  
why not.

Would you like to run a 
scenario project this year?



Scenario Project Requirements

• Targeting 2nd year undergrads, team work,

• One week-long,

• Should involve math and programming,

• Challenging for students, but easy to assess.





This Talk

• 2016: Art Gallery Competition 

• 2017: Move-and-Tag Competition



based on: 
 

Chvátal’s Art Gallery Problem (1975)

Art Gallery Competition 





How many guards do we really need?

The answer depends on the shape of the gallery.
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How many guards do we really need?



For a given gallery (polygon),  
find the minimal set of guards’ positions,  

so together the guards can “see” the whole interior.
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Art Gallery Problem



Project: Art Gallery Competition

Find the best solutions for a collection of large polygons.

• 58 vertices
• 5 guards



Organizers’  TODO

• Problem generator;
‣ Polygons with different “features” (convex, rectangular, etc.)

• Solution checker with online feedback
‣ geometric machinery (triangulation, visibility, …)
‣ web-server

• Make sure that it all works.
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Organizers’  TODO



Growing polygons

Primitive polygons with specific “features”



Seed

Growing polygons
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Growing polygons



Algorithm for growing polygons

1. Pick a primitive polygon;
2. Locate a segment on a host polygon edge;
3. Scale, rotate and attach the primitive; 

check for self-intersections
4. Repeat



Generating contest problems

Rectilinear



Quasi-convex

Generating contest problems



Crazy

Generating contest problems



• Problem generator;
‣ Polygons with different “features” (convex, rectangular, etc.)

• Solution checker with online feedback
‣ geometric machinery (triangulation, visibility, …)
‣ web-server

• Make sure that it all works.

Organizers’  TODO



• Problem generator;
‣ Polygons with different “features” (convex, rectangular, etc.)

• Solution checker with online feedback
‣ geometric machinery (triangulation, visibility, …)
‣ web-server

• Make sure that it all works.

Organizers’  TODO



Testing basic visibility algorithm

• Main component for checking arbitrary solutions;
• Original description (1986) has a number of simplifications and is 

given in pseudocode.



Bug in Joe-Simpson algorithm

??!

Randomly generated, 
260 vertices, 

guards in every node



Shrinking Polygons
Trimming



Reconstructing polygon generation
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Trimming polygons
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Shrinking strategy 

• Build the attachment tree while constructing a random polygon;
• Construct all its subtrees; 
• “Render” the corresponding trimmed polygons.



Bug in Joe-Simpson algorithm
Randomly generated, 

260 vertices, 
guards in every node



Bug in Joe-Simpson algorithm
After trimming, 

20 vertices



Bug in Joe-Simpson algorithm
Removed  

irrelevant guards



... 

 intersectWithWindow(v(i), v(i + 1), s.top, windowEnd) match {  
 
    case Some(p) => 
      s.push(p) 
      advance(v, s, i) 
    case _ => 
      scan(v, s, i, windowEnd, ccw) 
 
 } 

...

Bug in Joe-Simpson algorithm



Bug in Joe-Simpson algorithm

... 

 intersectWithWindow(v(i), v(i + 1), s.top, windowEnd) match {  
 
    case Some(p) if !(windowEnd.isDefined && p =~= windowEnd) => 
      s.push(p) 
      advance(v, s, i) 
    case _ => 
      scan(v, s, i, windowEnd, ccw) 
 
 } 

...



Implementation effort

• Geometric primitives and procedures: 1450 LOC

• Server infrastructure: 1500 LOC

• Testing framework: 350 LOC



The Competition

• 30 very large polygons (100-500 vertices) of different shapes; 

• 100 hours to accomplish; 

• Can use any language/library; submit only text files; 

• Automatic feedback and ranking; 

• 60% score for implementing a textbook Chvátal’s solution.



Score Table



Running the Art Gallery Competition
• 94 participants, 24 teams, 2360 submissions in five days

• Server running 24/5 
• for different teams, solution processed concurrently
• no crashes during the week
• one non-critical bug in server logic (fixed without restarting)

• Most of the solutions: textbook algorithm with optimizations;

• The winning team implemented the state-of-the art algorithm (2014) 
using linear programming; 



Submission patterns

•Recording time of successful submissions (green)

•Propagated submissions (purple)

•No submission (blank)



“Experimentators”
Hour

Problems



“Hard Workers”
Hour

Problems



“Real Geeks”
Hour

Problems



“Late Bloomers”
Hour

Problems



“Parallel Computers”
Hour

Problems



Mon

Tue

Wed

Thu

Fri



Surprises

•Part 1, polygon 23
•100 vertices
•7 guards (best solution)



(4.0, 6.422649730810376)



Anecdote: No more Mr Nice Server



Take-away for the organisers



We hit here. :(



This Talk

• 2016: Art Gallery Competition 

• 2017: Move-and-Tag Competition



This Talk

• 2016: Art Gallery Competition 

• 2017: Move-and-Tag Competition



based on:  

Dantzig & Ramser’s Vehicle Routing Problem (1959)  
Arkin et al.’s Freeze-Tag Problem (2004)

Move-and-Tag Competition 
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Figure 2: Moving and tagging with obstacles, starting from A: initial setup, paths and timeline.

2 Tasks and Grading

For this week, you will be working in groups of up to four members. Each group is assigned a
unique identifier (a name of an animal species) and a password, which will be mailed to you at
the beginning of the week. As customary, we advise you to keep your password secret, as it will be
used for submission of the results by your team to the testing server.

There will be four tasks of di↵erent di�culty, and we encourage you to make the best of splitting
the workload to solve them in parallel. The maximal grade for this scenario week is 100 points.
The table below outlines the distribution of the points between several tasks:

Task Name Maximal Score (points) Details

Solving 30 large instances of the MAT problem 60 Section 2.1
Visualisation of the Solutions 10 Section 2.2
Implementation Report 10 Section 2.3
The Competition 20 Section 2.4

The next subsections outline the details of each of the tasks.
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Problem

Awakening time
| {z }



For given positions of robots and obstacles, 
 find the set of robots paths (starting from robot #1),  

so by following them all robots would wake up 
in the shortest period of time.
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The Competition

• 30 robot-obstacle maps; 

• 100 hours to accomplish; 

• 124 participants, 32 teams 

• 2413 submissions, ~754 MB of data 

• 60% score for implementing a working solution.



5 robots and 2 polygons



2 robots and 139 polygons



400 robots and 0 polygons



250 robots and 5 polygons



250 robots and 7 polygons



Solution Attempts



Our expectations



Monday



Monday



Monday



Monday



1.5MB
Monday



Tuesday



Tuesday



Tuesday



Wednesday



Wednesday



+





Friday: Final Solutions



Ok routing, no parallelism, no distance optimisations

16,509.131



Bad routing, no parallelism, some distance optimisations

2488.268



Ok routing, some parallelism, some distance optimisations

1116.48 



Strange routing, good parallelism, better distance optimisations

367.001 



Better routing, good parallelism, good distance optimisations

203.552 



Perfect routing, excellent parallelism, excellent distance optimisations

112.065 



Behind the Scenes



















































Anecdote 1: Don’t Trust the Snake



Anecdote 2: Size Matters



Anecdote 3:  
On precise requirement specification



• Check the references
• Break into sub-problems
• Google for topics
• Read articles
• Implement algorithms
• Brainstorm, profile, optimise
• Done!

2.3 Implementation Report

None of the previous assignments required you to submit any working code. However, to get
additional points you can submit a short report, describing your implementations of the procedures
for solving the MAT problem. In particular, your report should outline the following components
of your development:

1. Which language has been used to implement the algorithms and what external libraries were
used? Which libraries were used to implement the visualisation?

2. Which geometric algorithms (including auxiliary ones) were implemented/invented for construct-
ing the computing the robot paths?

3. What is the complexity and the observed run time for the implemented solutions?

4. How were the algorithms for solving MAT tested?

5. How were the input files processed, and output files produced?

6. How was the design/implementation workload split between the members of the team?

7. A link to the repository with the development (can be made public after the scenario week).

The reports should be submitted to the Moodle page.

by 17:00, 24 February 2017.

The maximal grade you can get for this part is 10 points.

2.4 The Competition

Even though any valid solution for a corresponding MAT instance will be accepted, the teams should
strive to deliver the best solutions. To stimulate the search for better MAT-solving algorithms,
the per-team submissions will be ranked according to the scores assigned to solutions for specific
instances, as described above (smaller score is better). The total team ranks computed out of the
last submissions are displayed in a joint score table. Teams that submitted acceptable solutions
for all the problems will be generally ranked higher than teams whose submissions are partial. In
the case of equal results (modulo rounding up to 0.001), the same rank will be assigned to multiple
teams. You can earn up to 20 points for this part according to the following formula:

Reward(team) = 20�min(20, rank(team)� 1)

Therefore, the team(s) holding the first place will earn the maximum of 20 points, whereas the
teams ranked 21 and more will not earn any points for the competition.

Good Luck!

3 Useful Resources

• Robot motion planning: http://ais.informatik.uni-freiburg.de/teaching/ss11/robotics/

slides/18-robot-motion-planning.pdf

• Freeze-tag problem
http://cs.smith.edu/~jorourke/TOPP/P35.html#Problem.35
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How we expected them to approach it



How some of the tried to solve it



The Winner Team



Monday



Overall file size <500 KB

Friday



9,984.395228.293

44x speed-up

vs



Take-aways for students



>



>



2017: Student’s Feedback
(29 anonymous respondents)



Yes! 22 75.9%

It was okay, but still better than other scenario projects. 5 17.2%

It was okay, more or less like other scenario projects. 1 3.4%

It was boring. 1 3.4%

29 responses
Publish analytics

Summary

Did you find the scenario week interesting?

In your opinion, what were the most interesting and the most boring parts of the
project?

Most interesting: The solution itself; Most boring: Reducing file size >.<

The most interesting part was finding the algorithm and creating the visualisation. The most

boring part was the report.

Most interesting: Waiting for the good result after submission. Boring: Debug programme to

avoid intersection.

Interesting: trying different algorithms to find an optimal solution Boring: involved too much

repetition

Optimising code for object collisions was interesting.

Hard to split workload.

Having the freedom to program in my own language. The long compilation times even with

fairly good algorithms.

Algorithm ­ interesting, report ­ boring

Everything was interesting, really challenging, definetly less boring than all the other scenario

weeks, BUT... unfortunately, this scenario week hasn't taught me that much about problems in

the real world compared to the other 3 scenario weeks.

Amazing problem and we could use any language and any library

Most interesting: approximating NP­hard solutions. Most boring: having to find libraries online

that could help us (as most teams, including ourselves, did not have the knowlege or

experience to write an algorithm for this in time)

Edit this form

17.2%

75.9%



No, it was quite an easy task. 0 0%

It was at the right level of difficulty for a week­long project. 16 55.2%

It was quite difficult. 10 34.5%

Are you kidding? It was absolutely impossible to complete in time. 3 10.3%

I loved being able to see the scoreboard with all the teams' anonymous names. The most

boring part was trying to reduce our file size to fit beneath the 999KB limit.

Most interesting part was the path finding once you could calculate a path from a point A ­> B.

Most annoying part was collision detection with polygons.

­

The interesting part was the implementation of different algorithms. The boring one was the

fact that a lot of time was spent doing problem manually. If it were more time, that could have

been allocated to the algorithm.

Most Interesting ­ coding new algorithms

Interesting: problem statement and algorithms; Boring: decimal places errors

Algorithm was best part. But all was actually really fun. NP hardness made it more interesting

Most interesting learning about different algorithms, boring finding the right ways of

implementation of the algorithms, like collision detection etc

Boring ­ the report, Interesting ­ everything else

Most interesting­ learning about the possible algorithms; Most boring­ finding a way to

visualize the data.

Most interesting: the problem solving and nature of the problem. Most boring: reading the

research papers that was needed.

Visibility graph generation and the visualiser were the most interesting, while the movement

planning algorithm was less interesting mainly because we didn't have much time to really dig

into it.

Refining the routing algorithm

The competition and scoreboard was really interesting. Nothing eceptionally boring

most interesting part was trying to optimise solutions, somewhat boring was debugging

broken libraries

The problem was nice

Competitive element was great, and the challenge itself was really interesting.

Boring ­ report, interesting ­ visualiser

Was the suggested problem difficult?

34.5%

55.2%



Optimising your solutions for the shortest robot awakening time 26 89.7%

Implementing the visualisation procedure and admiring the results 28 96.6%

Brainstorming on the algorithms with the team members 27 93.1%

Writing tests for your algorithm 8 27.6%

Debugging the implementation 26 89.7%

Optimising the output file size 14 48.3%

Tweaking the solution files, hoping that the server will finally accept them 10 34.5%

Being depressed because of the complexity of the task 13 44.8%

Other 2 6.9%

Yes, and it was helpful. 8 27.6%

Yes, but we eventually came up with something better. 3 10.3%

No, we designed our own algorithms. 9 31%

No, we implemented/reused the algorithms from other sources. 9 31%

Did you try to implement any algorithms from the papers and slides given as
Useful Resources in the specification?

Which programming languages did you use during the week?

31%

31%

27.6%

0 4 8 12

Java

Python

Haskell

JavaScript

C/C++

Scala

Matlab

Ruby

Lisp/Schem…

C#

ML/OCaml/F#

bash

Other



It was enough. 10 34.5%

No, we don't need them at all. 8 27.6%

Helpdesk what? 8 27.6%

Yes 21 72.4%

No 5 17.2%

I don't care 3 10.3%

Yes, it was stimulating 22 75.9%

No, it was distracting 3 10.3%

I don't care 4 13.8%

Having a part of the week formed as a competition is a good idea.

It was useful to see the results of all teams online.

Tell us about your experience with the competition.

It was very motivating to see everybody's results, especially if you knew who the people in

some teams were, competition made it more fun.

I am going to kill myself since I didn't reach first place

Great

It was refreshing to be able to compare our work to other teams, unlike in the other scenario

weeks. I believe that in the real world you are not encapsulated in a box when you are

developing systems and solving problems.

Amazing, made us work harder!

It was more demoralising because once the algorithm was cracked you could go from 0 to 30

(and hence 0% to a 2:1) in a matter of minutes.

Quite fun, made it a bit more engaging

Very exciting

I think the competition definitely adds in excitement for the week. Our team was finished by

Thursday, but continued to work on our solutions to improve our timings.

17.2%

72.4%

13.8%

75.9%
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Excellent 17 58.6%

Good 8 27.6%

Okay 2 6.9%

Poor 2 6.9%

Awful 0 0%

I am happy that the competition did not make up a huge amount of the marks, and that it was

possible to get over 70% without its contribution. Since the competition mark is only partially

under our control it can feel unfair to loose points just because other people happen to find a

better solution. Even without a large amount of marks depending on it, I think having the

competition was motivating. However, the ranking metric was confusing and seemed unfair

since it sometimes ranked teams with fewer solved problems higher than teams with many

solved problems.

It was the best scenario week of the 2 years in UCL

having a competitive part definitely increased the motivation to work on the project

Your overall rating of this scenario week

Please, let us know what else did you like, what was suboptimal, and how can
we improve the overall scenario week experience.

Make server less frustrating!!!

It was very very hard at first, and although the scenario week was great, our team had a lot of

debugging issues which dragged the enjoyability of the week down a lot. But I guess that was

a problem on our part for not contacting the organisers for help with certain aspects. But

objectively speaking, I think this scenario week was really good!

Best scenario week! Keep up the good work!

The task either needs to be easier, more technical guidance from the outset provided or more

time allocated. Even ending it at 2pm on the Friday made things tough because it forced an

all­nighter on Thursday night to finish it. I went to sleep at 7am, and one team mate went to

sleep at 8:30am. We both got up again at 11:30, freshened up and carried on. If this is not

possible then some information before the Monday morning on what we should research or

revise would go a long way, as it's really difficult to research, learn and implement this

solution whilst getting sleep.

What was suboptimal ­ my solution to the problem

Was awesome. Slightly bigger teams may have been nicer

Prizes for the top teams would have been cool,

Personally, I found the task to be overwhelmingly difficult, especially for my team where no

group member was a very experienced/advanced coder. Struggling with the programming

aspect of the task was rather discouraging. Perhaps for future scenario weeks, group

members can be allocated differently for a more even distribution of skills across teams.

Continue to organise scenario weeks like this, instead of past scenario weeks.

I liked the competitive aspect of the week ­ seeing how well others were doing motivated me

to try harder. However, I didn't like that the scenario week was a zero­sum game; my grade

27.6%

58.6%



Activities conducted by the teams

Poor 1 3.4%

Awful 0 0%

There were presentations? 0 0%

Reading articles, blogs and forums on the relevant algorithms 28 96.6%

Looking for useful third­party libraries and learning to use them 26 89.7%

Engineering your own implementations of geometric algorithms 29 100%

Testing your solutions 26 89.7%

What would you suggest to improve in the presentations?

Nothing

Explain the problem more clearly, especially the tricky instances

Problem was presenting appropriately.

I have no ideas to improve the presentations, but I think they were quite alright!

As above: more technical clarity on approaches to consider, simiular problems or pitfalls to

avoid.

Organisation? When we arrived it seemed quite chaotic.

Genuinely excellent

Can't think of anything, they were succinct, informative and engaging.

Nothing. It was really good.

animated visualisations perhaps?

nothing, they were great

Mark the activities your team conducted while working on the scenario project
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Tweaking th…

Being depr…

Other

Optimising your solutions for the shortest robot awakening time 26 89.7%

Implementing the visualisation procedure and admiring the results 28 96.6%

Brainstorming on the algorithms with the team members 27 93.1%

Writing tests for your algorithm 8 27.6%

Debugging the implementation 26 89.7%

Optimising the output file size 14 48.3%

Tweaking the solution files, hoping that the server will finally accept them 10 34.5%

Being depressed because of the complexity of the task 13 44.8%

Other 2 6.9%

Yes, and it was helpful. 8 27.6%

Yes, but we eventually came up with something better. 3 10.3%

No, we designed our own algorithms. 9 31%

No, we implemented/reused the algorithms from other sources. 9 31%

Did you try to implement any algorithms from the papers and slides given as
Useful Resources in the specification?

Which programming languages did you use during the week?
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27.6%
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Ruby
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bash

Other
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Good bits

It was enough. 10 34.5%

No, we don't need them at all. 8 27.6%

Helpdesk what? 8 27.6%

Yes 21 72.4%

No 5 17.2%

I don't care 3 10.3%

Yes, it was stimulating 22 75.9%

No, it was distracting 3 10.3%

I don't care 4 13.8%

Having a part of the week formed as a competition is a good idea.

It was useful to see the results of all teams online.

Tell us about your experience with the competition.

It was very motivating to see everybody's results, especially if you knew who the people in

some teams were, competition made it more fun.

I am going to kill myself since I didn't reach first place

Great

It was refreshing to be able to compare our work to other teams, unlike in the other scenario

weeks. I believe that in the real world you are not encapsulated in a box when you are

developing systems and solving problems.

Amazing, made us work harder!

It was more demoralising because once the algorithm was cracked you could go from 0 to 30

(and hence 0% to a 2:1) in a matter of minutes.

Quite fun, made it a bit more engaging

Very exciting

I think the competition definitely adds in excitement for the week. Our team was finished by

Thursday, but continued to work on our solutions to improve our timings.
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13.8%

75.9%

It was enough. 10 34.5%

No, we don't need them at all. 8 27.6%

Helpdesk what? 8 27.6%
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It was refreshing to be able to compare our work to other teams, unlike in the other scenario

weeks. I believe that in the real world you are not encapsulated in a box when you are
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Amazing, made us work harder!

It was more demoralising because once the algorithm was cracked you could go from 0 to 30

(and hence 0% to a 2:1) in a matter of minutes.

Quite fun, made it a bit more engaging

Very exciting

I think the competition definitely adds in excitement for the week. Our team was finished by

Thursday, but continued to work on our solutions to improve our timings.

17.2%

72.4%

13.8%

75.9%

No, it was quite an easy task. 0 0%

It was at the right level of difficulty for a week­long project. 16 55.2%

It was quite difficult. 10 34.5%

Are you kidding? It was absolutely impossible to complete in time. 3 10.3%

I loved being able to see the scoreboard with all the teams' anonymous names. The most

boring part was trying to reduce our file size to fit beneath the 999KB limit.

Most interesting part was the path finding once you could calculate a path from a point A ­> B.

Most annoying part was collision detection with polygons.

­

The interesting part was the implementation of different algorithms. The boring one was the

fact that a lot of time was spent doing problem manually. If it were more time, that could have

been allocated to the algorithm.

Most Interesting ­ coding new algorithms

Interesting: problem statement and algorithms; Boring: decimal places errors

Algorithm was best part. But all was actually really fun. NP hardness made it more interesting

Most interesting learning about different algorithms, boring finding the right ways of

implementation of the algorithms, like collision detection etc

Boring ­ the report, Interesting ­ everything else

Most interesting­ learning about the possible algorithms; Most boring­ finding a way to

visualize the data.

Most interesting: the problem solving and nature of the problem. Most boring: reading the

research papers that was needed.

Visibility graph generation and the visualiser were the most interesting, while the movement

planning algorithm was less interesting mainly because we didn't have much time to really dig

into it.

Refining the routing algorithm

The competition and scoreboard was really interesting. Nothing eceptionally boring

most interesting part was trying to optimise solutions, somewhat boring was debugging

broken libraries

The problem was nice

Competitive element was great, and the challenge itself was really interesting.

Boring ­ report, interesting ­ visualiser

Was the suggested problem difficult?

34.5%

55.2%

Yes! 22 75.9%

It was okay, but still better than other scenario projects. 5 17.2%

It was okay, more or less like other scenario projects. 1 3.4%

It was boring. 1 3.4%

29 responses
Publish analytics

Summary

Did you find the scenario week interesting?

In your opinion, what were the most interesting and the most boring parts of the
project?

Most interesting: The solution itself; Most boring: Reducing file size >.<

The most interesting part was finding the algorithm and creating the visualisation. The most

boring part was the report.

Most interesting: Waiting for the good result after submission. Boring: Debug programme to

avoid intersection.

Interesting: trying different algorithms to find an optimal solution Boring: involved too much

repetition

Optimising code for object collisions was interesting.

Hard to split workload.

Having the freedom to program in my own language. The long compilation times even with

fairly good algorithms.

Algorithm ­ interesting, report ­ boring

Everything was interesting, really challenging, definetly less boring than all the other scenario

weeks, BUT... unfortunately, this scenario week hasn't taught me that much about problems in

the real world compared to the other 3 scenario weeks.

Amazing problem and we could use any language and any library

Most interesting: approximating NP­hard solutions. Most boring: having to find libraries online

that could help us (as most teams, including ourselves, did not have the knowlege or

experience to write an algorithm for this in time)

Edit this form

17.2%

75.9%



Useful bits

Definitely, yes 19 65.5%

Some parts were useful, but not everything. 9 31%

Mostly useless (who cares about geometry!), but I enjoyed the hacking part. 0 0%

It was a waste of time. 1 3.4%

Difficult ­ getting it to work with several robots, easiest ­ report

Was the overall experience useful for you?

Which parts of the experience did you find useful for your personal
development, and what was irrelevant?

­

I found useful having to create the visualisation.

Useful: tried Python for the first time Irrelevant: didn't really gain any new skills and most of

the new knowledge was pretty useless

§§§§§§§§§§§§§§§§

Haven't done so much thinking for a while.

did a lot of programming

Algorithm

Everything was relevant, I found it an amazing task, but I feel like it was more of a game than

a real task. Although that might be just my uneducated opinion...

Got interested in computational geometry

Everything I did was relevant

All of it. I will be doing similar things in summer internship, so getting experience with

search/sort graph algorithms was really useful

My programming skills, I know now which areas i should work on to become a better

programmer

Programming experience with Python, exposure on how to tackle an NP­hard problem

Problem solving, implementation of algorithms, group work was useful. I don't think there was

any significant irrelevant parts to mention.

The graph generation was very useful, especially all the cases of floating point precision

errors and how to debug them. I don't think anything was irrelevant

breaking down problems into parts and working together as a team were useful

strategies on how to connect the robots

Estimate the clarity of the project specification.
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Estimate the clarity of the project specification.
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Bad bits

Excellent 17 58.6%

Good 8 27.6%

Okay 2 6.9%

Poor 2 6.9%

Awful 0 0%

I am happy that the competition did not make up a huge amount of the marks, and that it was

possible to get over 70% without its contribution. Since the competition mark is only partially

under our control it can feel unfair to loose points just because other people happen to find a

better solution. Even without a large amount of marks depending on it, I think having the

competition was motivating. However, the ranking metric was confusing and seemed unfair

since it sometimes ranked teams with fewer solved problems higher than teams with many

solved problems.

It was the best scenario week of the 2 years in UCL

having a competitive part definitely increased the motivation to work on the project

Your overall rating of this scenario week

Please, let us know what else did you like, what was suboptimal, and how can
we improve the overall scenario week experience.

Make server less frustrating!!!

It was very very hard at first, and although the scenario week was great, our team had a lot of

debugging issues which dragged the enjoyability of the week down a lot. But I guess that was

a problem on our part for not contacting the organisers for help with certain aspects. But

objectively speaking, I think this scenario week was really good!

Best scenario week! Keep up the good work!

The task either needs to be easier, more technical guidance from the outset provided or more

time allocated. Even ending it at 2pm on the Friday made things tough because it forced an

all­nighter on Thursday night to finish it. I went to sleep at 7am, and one team mate went to

sleep at 8:30am. We both got up again at 11:30, freshened up and carried on. If this is not

possible then some information before the Monday morning on what we should research or

revise would go a long way, as it's really difficult to research, learn and implement this

solution whilst getting sleep.

What was suboptimal ­ my solution to the problem

Was awesome. Slightly bigger teams may have been nicer

Prizes for the top teams would have been cool,

Personally, I found the task to be overwhelmingly difficult, especially for my team where no

group member was a very experienced/advanced coder. Struggling with the programming

aspect of the task was rather discouraging. Perhaps for future scenario weeks, group

members can be allocated differently for a more even distribution of skills across teams.

Continue to organise scenario weeks like this, instead of past scenario weeks.

I liked the competitive aspect of the week ­ seeing how well others were doing motivated me

to try harder. However, I didn't like that the scenario week was a zero­sum game; my grade

27.6%

58.6%
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Good 8 27.6%

Okay 2 6.9%

Poor 2 6.9%

Awful 0 0%
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competition was motivating. However, the ranking metric was confusing and seemed unfair

since it sometimes ranked teams with fewer solved problems higher than teams with many

solved problems.

It was the best scenario week of the 2 years in UCL

having a competitive part definitely increased the motivation to work on the project

Your overall rating of this scenario week

Please, let us know what else did you like, what was suboptimal, and how can
we improve the overall scenario week experience.

Make server less frustrating!!!

It was very very hard at first, and although the scenario week was great, our team had a lot of

debugging issues which dragged the enjoyability of the week down a lot. But I guess that was

a problem on our part for not contacting the organisers for help with certain aspects. But

objectively speaking, I think this scenario week was really good!

Best scenario week! Keep up the good work!

The task either needs to be easier, more technical guidance from the outset provided or more

time allocated. Even ending it at 2pm on the Friday made things tough because it forced an

all­nighter on Thursday night to finish it. I went to sleep at 7am, and one team mate went to

sleep at 8:30am. We both got up again at 11:30, freshened up and carried on. If this is not

possible then some information before the Monday morning on what we should research or

revise would go a long way, as it's really difficult to research, learn and implement this

solution whilst getting sleep.

What was suboptimal ­ my solution to the problem

Was awesome. Slightly bigger teams may have been nicer

Prizes for the top teams would have been cool,

Personally, I found the task to be overwhelmingly difficult, especially for my team where no

group member was a very experienced/advanced coder. Struggling with the programming

aspect of the task was rather discouraging. Perhaps for future scenario weeks, group

members can be allocated differently for a more even distribution of skills across teams.

Continue to organise scenario weeks like this, instead of past scenario weeks.

I liked the competitive aspect of the week ­ seeing how well others were doing motivated me

to try harder. However, I didn't like that the scenario week was a zero­sum game; my grade

27.6%

58.6%

Excellent 23 79.3%

Okay 5 17.2%

Poor 0 0%

Awful 1 3.4%

Excellent 20 69%

Okay 8 27.6%

What would you suggest to improve in the specification?

Nothing

Have the links for robot motion planning within the body of the specification, to make them

easier to notice

Specify the file size has to be under a limit and which algorithms/ languages to use

Make problem easier

perfect

The specification was excellent and clear.

More guidance on algorithms that could be helpful, and what terminology we should be

looking up. This was a one month project with the amont of technical guidance given, and the

marking structure completely penalised those of us who worked really hard but were just not

able to make much technical headway.

Perhaps more detail on how the visualisation was going to be marked

Maybe just use Integers as coordinates?

The part where you mentioned eps=10^­9 and then said points 1.0 and 1.000000000000001

are considered different.

less requirements or more time

More resources for the research

Genuinely excellent

Spec had everything I needed.

More examples.

Nothing I noticed

That obstacles can intersect

Estimate the clarity of the introduction/conclusion presentations.

17.2%

79.3%

27.6%

69%



Fun bits

Excellent 17 58.6%

Good 8 27.6%

Okay 2 6.9%

Poor 2 6.9%

Awful 0 0%

I am happy that the competition did not make up a huge amount of the marks, and that it was

possible to get over 70% without its contribution. Since the competition mark is only partially

under our control it can feel unfair to loose points just because other people happen to find a

better solution. Even without a large amount of marks depending on it, I think having the

competition was motivating. However, the ranking metric was confusing and seemed unfair

since it sometimes ranked teams with fewer solved problems higher than teams with many

solved problems.

It was the best scenario week of the 2 years in UCL

having a competitive part definitely increased the motivation to work on the project

Your overall rating of this scenario week

Please, let us know what else did you like, what was suboptimal, and how can
we improve the overall scenario week experience.

Make server less frustrating!!!

It was very very hard at first, and although the scenario week was great, our team had a lot of

debugging issues which dragged the enjoyability of the week down a lot. But I guess that was

a problem on our part for not contacting the organisers for help with certain aspects. But

objectively speaking, I think this scenario week was really good!

Best scenario week! Keep up the good work!

The task either needs to be easier, more technical guidance from the outset provided or more

time allocated. Even ending it at 2pm on the Friday made things tough because it forced an

all­nighter on Thursday night to finish it. I went to sleep at 7am, and one team mate went to

sleep at 8:30am. We both got up again at 11:30, freshened up and carried on. If this is not

possible then some information before the Monday morning on what we should research or

revise would go a long way, as it's really difficult to research, learn and implement this

solution whilst getting sleep.

What was suboptimal ­ my solution to the problem

Was awesome. Slightly bigger teams may have been nicer

Prizes for the top teams would have been cool,

Personally, I found the task to be overwhelmingly difficult, especially for my team where no

group member was a very experienced/advanced coder. Struggling with the programming

aspect of the task was rather discouraging. Perhaps for future scenario weeks, group

members can be allocated differently for a more even distribution of skills across teams.

Continue to organise scenario weeks like this, instead of past scenario weeks.

I liked the competitive aspect of the week ­ seeing how well others were doing motivated me

to try harder. However, I didn't like that the scenario week was a zero­sum game; my grade

27.6%

58.6%

Excellent 17 58.6%

Good 8 27.6%

Okay 2 6.9%

Poor 2 6.9%

Awful 0 0%

I am happy that the competition did not make up a huge amount of the marks, and that it was

possible to get over 70% without its contribution. Since the competition mark is only partially

under our control it can feel unfair to loose points just because other people happen to find a

better solution. Even without a large amount of marks depending on it, I think having the

competition was motivating. However, the ranking metric was confusing and seemed unfair

since it sometimes ranked teams with fewer solved problems higher than teams with many

solved problems.

It was the best scenario week of the 2 years in UCL

having a competitive part definitely increased the motivation to work on the project

Your overall rating of this scenario week

Please, let us know what else did you like, what was suboptimal, and how can
we improve the overall scenario week experience.

Make server less frustrating!!!

It was very very hard at first, and although the scenario week was great, our team had a lot of

debugging issues which dragged the enjoyability of the week down a lot. But I guess that was

a problem on our part for not contacting the organisers for help with certain aspects. But

objectively speaking, I think this scenario week was really good!

Best scenario week! Keep up the good work!

The task either needs to be easier, more technical guidance from the outset provided or more

time allocated. Even ending it at 2pm on the Friday made things tough because it forced an

all­nighter on Thursday night to finish it. I went to sleep at 7am, and one team mate went to

sleep at 8:30am. We both got up again at 11:30, freshened up and carried on. If this is not

possible then some information before the Monday morning on what we should research or

revise would go a long way, as it's really difficult to research, learn and implement this

solution whilst getting sleep.

What was suboptimal ­ my solution to the problem

Was awesome. Slightly bigger teams may have been nicer

Prizes for the top teams would have been cool,

Personally, I found the task to be overwhelmingly difficult, especially for my team where no

group member was a very experienced/advanced coder. Struggling with the programming

aspect of the task was rather discouraging. Perhaps for future scenario weeks, group

members can be allocated differently for a more even distribution of skills across teams.

Continue to organise scenario weeks like this, instead of past scenario weeks.

I liked the competitive aspect of the week ­ seeing how well others were doing motivated me

to try harder. However, I didn't like that the scenario week was a zero­sum game; my grade

27.6%

58.6%

Which parts were the most difficult and the most easy in the project?

­

Most difficult: Wiring everything; Easiest: Actually coming up with good FTP solutions

The most difficult was the algorithm and making the output file be small enough to submit.

The easiest was parsing through the files.

Most difficult part is to consider all the possible occasions when the path intersects the

obstacle.

Difficult: creating an optimised algorithm Easy: visualisation

Optimising code for object collisions and integrating it with an optimal path algoritm was

extremely difficult 0/10 would not recommend.

If you were unable to build a good graph it made the project very hard.

edge cases for algorithm

Algorithm

The most difficult part was dealing with double precision obstacles. If the values were, maybe

integer, the problem would have been more aproachable. I would have loved the sort of an

increasing dificulty scale rather than the competition in it's current implementation.

Getting the file to fit in 1MB

Most difficult: when the server said there was an overlap when we could not see one even

when zoomed into a visualisation, and when visibility graph libraries were plotting lines

straight through the obstacles. Easiest: parsing the input. A bit of string manipulation boosted

my self­confidence by a solid 2 ­ 3% before the next 4 days of turmoil, sleep­deprivation and

about three times as many Git branches as people.

Visualisations were completed fairly quickly. The hard part was optimising our solutions

polygon detection and "walking" along polygons was very hart

The implementation

It was difficult testing without visualisation in the beginning

Difficult: algorithm; Easy: visualisation

Visualisation was easy but fun. Algorithms were not too hard but it was hard to actually

implement them in time.

Visualisation was easy but implementation of the algorithms was very difficult

Parsing the problems was simple, finding ways to optimize the code to get it to run in a

reasonable amount of time and produce a winning solution was hard

Most difficult­ coding the algorithm; Most easy­ writing the report.

Most difficult: optimising the freeze­tag algorithm. Most easy: verification of solutions via the

scoreboard.

The visualiser was the easiest, and catching all edge cases during visibility checks for the

visibility graph generation was the most difficult

Finding a good starting point

visualiser was easy, getting a solution wasn't too hard, constructing the visibility graph with no

errors (due to broken library) was the hardest

everything was ok

Most easy was the visualisation, most difficult was the optimisation of the algorithms to be

efficient.



To take away

Thanks!

ZZz

• Computational Geometry is a great source of elegant problems; 

• Let’s turn them into competitions for Fun and Education!




