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Project 3 — Releases today

• Instructions available on the website
• Here: https://rpm-lab.github.io/CSCI5980-F24-

DeepRob/projects/project3/

• Uses PROPS Detection dataset

• Implement CNN for classification and Faster R-CNN 

for detection

• Autograder will be available soon!

• Due Monday, October 28th 11:59 PM CT
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Segmentation &  
Pose Estimation
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Grasp Detection
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Grasp Detection

• After finding grasp poses, how to execute 
actions?
• Remember! Inverse Kinematics (5551)
• Remember! Motion Planning (5551)

???

???



Neural Network

Action Prediction



Neural Network

Action Prediction

Learning policies that map raw image observations directly to torques at the robot’s motors



What does this entail?

• Input: 
• Output: 
• Policy: 

ot
ut

πθ(ut |ot)

7Levine, Sergey, Chelsea Finn, Trevor Darrell, and Pieter Abbeel. "End-to-end training of deep 
visuomotor policies." Journal of Machine Learning Research 17, no. 39 (2016): 1-40.
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Levine, Sergey, Chelsea Finn, Trevor Darrell, and Pieter Abbeel. "End-to-end training of deep 
visuomotor policies." Journal of Machine Learning Research 17, no. 39 (2016): 1-40.


https://www.youtube.com/watch?v=Q4bMcUk6pcw

https://www.youtube.com/watch?v=Q4bMcUk6pcw
https://www.youtube.com/watch?v=Q4bMcUk6pcw


Challenges in going from Prediction to Control
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Challenges in going from Prediction to Control
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•Data is i.i.d distributed 

•Ground truth supervision 
for the prediction is 
available 

•Objective is to predict 
the right label or regress 
a value close to the 
ground truth

•Data is not independent 

•Ground truth supervision 
is limited and mostly 
high-level 

•Objective is to 
accomplish the task
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Neural 
Network

There is feedback and associated issues!
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Neural 
Network

There is feedback and associated issues!

x

t
Data is dependent
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Neural 
Network

There is feedback and associated issues!

x
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Learned Data

Covariance Shift due to Feedback



This is a commonly seen issue
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DAGGER
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Step 1: Collect Human Demonstrations 
and Train initial policy π

Step 2: Rollout  to collect new states 
 or observations 

π( . )
xt ot

Step 3: Ask human for correct action

Step 4: Aggregate data & train π( . )
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Human correction
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Neural 
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Next Lecture:
Imitation Learning II
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