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Challenge 1
Submission Deadline:

19.03.2026 

Challenge 2
Submission Deadline:

02.04.2026 

Challenge 3
Submission Deadline:

23.04.2026 

Final Project
Poster Presentation:

28.05.2026 

Introduction

Evolutionary Strategies
Passive Dynamic Walker

Evolving Neural Controllers
Ant – Flat Terrain

Multi-objective Optimization
Ant – Ice and Flat Terrain

Evolving Robot Body
Ant – Hill Climbing

Your Algorithm ☺
Multi-terrain Obstacles

?



Challenge 2
Objectives
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Multi-objective Evolutionary 
Optimization



Challenge 2
NSGA-II
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In the exercise today, you will write your

own NSGA-II implementation as taught in 

the lecture.

Contents:

• Pareto dominance

• Non-dominated sorting

• Crowding distance for diversity

• Crowding operator
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NSGA-II
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What do you need to run Challenge2.py:

• MLP (evorob/world/robot/controllers/mlp.py)

• Ant Environment (evorob/world/robot/ant_flat.py)

Can be either taken from Solution (uploaded now!)
• evorob/world/robot/controllers/mlp_sol.py
• evorob/world/robot/ant_flat_sol.py
or merge your own implementation from Challenge 1.

You need to modify this:

evorob/algorithms/nsga.py
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?



Challenge 2
How to get better performance?
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GENERATED WITH CHATGPT 5.2

Multi-objective Optimization can be challenging →

Ideas for better performance:

• Test different hyperparameters (# generations, 

population size, mutation and crossover probability, # 

parents)  → Fitness statistics and Pareto fronts can be 

informative.

• Modify neural network architecture (recurrence, 

oscillatory output, … )

• Repeated evaluation of fitness (denoise fitness 

landscape)

• Design learning curriculum (continue evolution with 

different reward functions for both / individual 

landscapes, …)



Challenge 2
Where to find help?
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README.md in Repository TODO comments give hints MICRO-515 TAs



Challenge 2
Submission Details
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• the code of your final controllers and the corresponding 

evolved weights (important: your controller needs be 

compatabile with the controller interface),

• the videos rendering of your best “specialist” on flat / ice 

terrain and the best “generalist” on flat / ice terrain,

• the fitness graph showing the evolution of fitness over 

generations and the pareto-front over fitness on flat terrain 

and fitness on ice terrain,

• a textfile README.md describing shortly the selected 

algorithm, environment design and controller (max. 300 

words),

• the generated evolution_score.txt file.

Submit these documents in a single zipped folder to Moodle at 

Submission - Challenge 2 with the following naming convention:

2026_micro_515_TEAMNAME_LASTNAME1_LASTNAME2.zip

One submission per team is sufficient.



Challenge 2
Leaderboard
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GENERATED WITH CHATGPT 5.2

https://lis-epfl.github.io/micro-
515-EvoRob/

will be updated on 

Monday, 23.03.2023 
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Update your current repository version
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GENERATED WITH CHATGPT 5.2

git remote add upstream <lis-git> # if not done yet

git pull upstream challenge1

git push # push your changes to your fork

git pull upstream challenge2

git checkout challenge2


