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Active Training Course 
"Advanced Deep Learning"

Hands-On Session: Transformer

Niklas Langner, Nathan Prouvost
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Google Colab Notebook

The exercises can be found in the Colab notebook:
https://colab.research.google.com/drive/1zVtxObz6W_cIHkitCWFhxIscOqcW6tyW?usp=sharing
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Download and use locally or 
copy to Drive (requires Google account):

Make sure it runs on GPU (if available)

https://colab.research.google.com/drive/1zVtxObz6W_cIHkitCWFhxIscOqcW6tyW?usp=sharing
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Exercise 1: Signal Trace Analysis
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Count common peaks in two time traces before individual peak in trace 1:

Transformer Ansatz:
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Exercise 1: Signal Trace Analysis

1. Embedding 

2. Positional Encoding

3. Transformer Block
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Implement necessary components of Transformer:

𝑖: Time bin
𝛿: vector dimension
𝑑: network dims.

Non-Trainable (Example)

(or any other 
fixed set of 
vectors)
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Exercise 2: Image Classification with Vision Transformer
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Vision Transformer
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Exercise 2: Image Classification with Vision Transformer
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Implement necessary components of Vision Transformer:

1. Patch Projection 

2. Positional Encoding

3. Architecture

4. (Bonus: Class Token)
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Exercise 3: Perceiver
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https://arxiv.org/pdf/2009.06732.pdf

Increasing trace length in Exercise 1 leads to VRAM 
problems using traditional transformer 
→ Try efficient Transformer

Many different implementations:

https://arxiv.org/pdf/2009.06732.pdf
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Exercise 3: Perceiver
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Easy to implement example of efficient transformer, intended as general-purpose architecture

Note: Number of Query inputs does not 
have to match number of Keys/Values:

𝑁 × 𝐷 𝑀 × 𝐷 𝑁 ×𝑀

𝑁 × 𝐷

Perceiver IO

⇒

Task: Find suited dimensionality of latent array


