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Motivation

● In Exercise 1: model-based optimal control (ILQC)

– Designs feedforward  & feedback simultaneously

– Very good performance in simulation

● Reality: imperfect model knowledge
→ performance of model-based controllers on real robots often 

“sub-optimal”
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Motivation

● Now: Model-free Learning, e.g. Path Integral Policy Improvement (PI2)

– Learns reference trajectory and controller 

– Does not exploit domain knowledge of the system designer

– Performance highly depends on quality of the initial guess

● Idea: 
– Initialize PI2 with a trajectory and controller obtained from a 

model-based approach



 

ZürichOLCAR Exercise 3 – Slide 4

Exercise 3

● PI2 on the Quadrotor (MATLAB)

● Only 1 type of task: via-point
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Exercise 3

Use your own ILQC_Design() function to compute the model-based optimal controller
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Exercise 3

Implements Algorithm 10 of Chapter 3 
(General PI2 Learning)
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Exercise 3
G

iv
en

 in
 

P
Is

_L
ea

rn
in

g(
)

Task: 
implement this 
in PI2_Update()
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Exercise 3

● delta_theta = PI2_Update(Task, batch_sim_out, batch_cost)

● Important: in PI2_Update, we provide you two additional functions:

Why? 

Simulator accepts 'theta' only in 
vector form, but in Algorithm 10, 
'theta' is in matrix form.

More details are given in the 
handout!

● Your task: complete PI2_Update + answer 5 additional Questions
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General Info

● Files and code:  http://www.adrl.ethz.ch/doku.php/adrl:education:lecture:fs2015

● Submit solutions by Tue, 26.05.2015 at Midnight

– Deliverables: PI2_Update.m + .pdf with answers to questions

– Answers to questions in .pdf format – Max. 5 sentences per 
question

● Interviews on Thu 28.5 08.00-13.00 and Fri 29.5 08.00-13.00

– Sign-up doodle: https://ethz.doodle.com/bsi7gvkycvrmht6t

– Room CLA D 11.1

– 10 minute interview for each group

– Graded pass/fail

– Bonus credit  Ex 3. +0.1

http://www.adrl.ethz.ch/doku.php/adrl:education:lecture:fs2015
https://ethz.doodle.com/bsi7gvkycvrmht6t
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Good Luck!

Organisation:

Markus Giftthaler  mgiftthaler@ethz.ch

Please note:

No Office hours this Thursday, 14.05 (public holiday)

mailto:mgiftthaler@ethz.ch
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