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ROB 498/599: Deep Learning for Robot 
Perception (DeepRob)

https://deeprob.org/w25/

https://deeprob.org/w25/


Today
• Feedback and Recap (5min)
• DL Frameworks (1hr)

– PyTorch
– TensorFlow
– Keras

• Reminders/P3 questions? (5-10min)
• Summary and Takeaways (5min)



A zoo of frameworks!

*Caffe2 is now a part of PyTorch

https://www.tensorflow.org/ 

https://pytorch.org/ 

https://www.tensorflow.org/
https://pytorch.org/


Motivation for DL Frameworks

● Allow rapid prototyping of new ideas
● Automatically compute gradients for you
● Run it all efficiently on GPU or TPU hardware 



PyTorch

 

Q: what version of PyTorch is your 
jupyter notebook using?



PyTorch 2.0+

https://pytorch.org/blog/pytorch2-6/ 
Most Recent Release Jan.29, 2025
PyTorch 2.6

● torch.compile can now be used with Python 3.13 
(released December 2024)

https://pytorch.org/blog/pytorch2-6/


PyTorch: Fundamental Concepts

● Tensor: Like a numpy array, but can run on GPU

● Autograd: Package for building computational graphs out 
of Tensors, and automatically computing gradients

● Module: A neural network layer; may store state or 
learnable weights

P0,P1,P2

P3, P4, 
Final Project



PyTorch: Tensors

Running example: 

Train a two-layer ReLU 
network on random data 
with L2 loss













PyTorch: Autograd

Creating Tensors with 
requires_grad=True 
enables autograd

Operations on Tensors 
with requires_grad=True 
cause PyTorch to build a 
computational graph



PyTorch: Autograd



PyTorch: Autograd

Q: Let’s draw the 
computational 
graph!



PyTorch: Autograd
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PyTorch: Autograd



PyTorch: Autograd



PyTorch: New Functions
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PyTorch: nn



PyTorch: nn
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PyTorch: nn



PyTorch: nn



PyTorch: optim



PyTorch: optim



PyTorch: nn — Defining Modules



PyTorch: nn — Defining Modules



PyTorch: nn — Defining Modules



PyTorch: nn — Defining Modules



PyTorch: nn — Defining Modules



PyTorch: nn — Defining Modules



PyTorch: nn — Defining Modules



PyTorch: Data Loaders



PyTorch: Data Loaders



PyTorch: PreTrained Model



PyTorch: Dynamic Computation Graphs
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PyTorch: Dynamic Computation Graphs



Alternative: Static Computation Graphs



Alternative: Static Graphs with JIT

PyTorch's 
“Just-In-Time (JIT)” 
compiler

https://www.geeksforgeeks.org/pytorch-jit
-and-torchscript-a-comprehensive-guide/ 

https://www.geeksforgeeks.org/pytorch-jit-and-torchscript-a-comprehensive-guide/
https://www.geeksforgeeks.org/pytorch-jit-and-torchscript-a-comprehensive-guide/


Alternative: Static Graphs with JIT



Alternative: Static Graphs with JIT



Alternative: Static Graphs with JIT



Alternative: Static Graphs with JIT



Static vs Dynamic Graphs: Optimization
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Static vs Dynamic Graphs: Optimization



Dynamic Graph Applications



Dynamic Graph Applications

[1] Peter Karkus, Xiao Ma, David Hsu, Leslie Pack Kaelbling, Wee Sun Lee, Tomas Lozano-Perez. “Differentiable Algorithm Networks for 
Composable Robot Learning” RSS, 2019



Dynamic Graph Applications



TensorFlow

 



TensorFlow: Versions

2.17.0
07/11/2024



TensorFlow 1.0: Static Graphs



TensorFlow 1.0: Static Graphs



TensorFlow 2.0: Dynamic Graphs



TensorFlow 2.0: Dynamic Graphs



TensorFlow 2.0: Dynamic Graphs

https://www.tensorflow.org/api_docs/python
/tf/GradientTape 

https://www.tensorflow.org/api_docs/python/tf/GradientTape
https://www.tensorflow.org/api_docs/python/tf/GradientTape


TensorFlow 2.0: Dynamic Graphs



TensorFlow 2.0: Static Graphs



TensorFlow 2.0: Static Graphs



TensorFlow 2.0: Static Graphs



Keras

 



Keras: High-Level API

Keras 3.0 released

https://keras.io/ 

“Run your Keras workflows on top 
of either JAX, TensorFlow, PyTorch, 
or OpenVINO (for inference-only)”

https://keras.io/


Keras: High-Level API
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Keras: High-Level API



TensorBoard



TensorBoard Also, https://wandb.ai/site/ 

https://wandb.ai/site/


PyTorch vs TensorFlow

*What the course is using!*



*Be aware of versions*

My own jupyter notebook for projects: 

torch.version.cuda   12.4

torchvision.__version__  0.20.1+cu124

Docker:
https://docs.docker.com/get-started/ 

https://docs.docker.com/get-started/


Logistics/Reminders

 



Sign up for Final Project Teams

https://docs.google.com/spreadsheets/d/1FjWAjJ8p26xZmZ
aqsW4lew8H4iKe0FA78Q30eZ38g7A/edit?usp=sharing 

Please sign up by Thursday March 13
After that, instructors will place you in teams

** Should start thinking about final project now!!! **

https://docs.google.com/spreadsheets/d/1FjWAjJ8p26xZmZaqsW4lew8H4iKe0FA78Q30eZ38g7A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1FjWAjJ8p26xZmZaqsW4lew8H4iKe0FA78Q30eZ38g7A/edit?usp=sharing


P4
Course schedule document: (subject to small changes)
https://docs.google.com/document/d/1_3XgPo4hy9MEh-9NqydnFc3plFUxdafG34Zz2_23lRs/edit?usp=sharing 

P4: PoseCNN and Transformer
(**you can get started on the posecnn part now** 
https://drive.google.com/drive/folders/1AsR5B4vE25GF818yq9kmo3CnkOhM6kSA?usp=drive_link 

Transformer part will be released later this week)

Refer to 20250224 lecture for PoseCNN hints and help.

P4 Due: March 30, 2025

https://docs.google.com/document/d/1_3XgPo4hy9MEh-9NqydnFc3plFUxdafG34Zz2_23lRs/edit?usp=sharing
https://drive.google.com/drive/folders/1AsR5B4vE25GF818yq9kmo3CnkOhM6kSA?usp=drive_link
https://docs.google.com/presentation/d/139F3-zVazbF5UaEzWTNNLESJ_2rFw9ZBo-_bmBrXRCc/edit?usp=sharing


Final Project
Course schedule document: (subject to small changes)
https://docs.google.com/document/d/1_3XgPo4hy9MEh-9NqydnFc3plFUxdafG34Zz2_23lRs/edit?usp=sharing 

Final Project:
● Sign up by March 13. Teams released around March 15.
● “Lightning Talk” - April 1 Discussion 3:30pm-5:30pm
● Final presentation - April 22 @FRB Atrium 

3:30pm-5:30pm
● Final Project video and report Due April 28 11:59pmEST

https://deeprob.org/w25/projects/finalproject/ 

https://docs.google.com/document/d/1_3XgPo4hy9MEh-9NqydnFc3plFUxdafG34Zz2_23lRs/edit?usp=sharing
https://deeprob.org/w25/projects/finalproject/


MidTerm

● Midterm: March 12, 2025,  12pm-1:30pm EST 
(this Wednesday in class, @ 2246 CSRB)
○ Pen/Pencil and paper exam
○ 1 A4/Letter-size note, front and back
○ No GenAI/phone/computer/internet



P3 Due Date Extended

● P3 due date extended to March 11, 2025 11:59pm 
EST

● You can still submit after that using late tokens, 
as needed

● We still accept submissions after that, with a 
10% per day late penalty

***recommend start early!!! 
Pace yourself with p3/p4/final project***


