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• Quantum Computing has the potential to rapidly 
increase computation speed [1] by enabling 
parallelism via superposition and entanglement.

• Previous approaches at generating images with 
hybrid models have proven to be successful
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• SOL supercomputer PyTorch, Pennylane, Braket
• MNIST Digit Data Set
• Pre-processed by mapping pixels to 32 centroids 

obtained by k-means clustering dataset
• Transformer Architecture
• Quantum Self-Attention computation

• Optimize training for decode-only Transformer
• Determine best circuit for computing self-

attention in quantum
• Reconstruct half-images with quantum image 

transformer

• Attempt to train models on color image with a 
three-channel approach

• Mid-circuit measurement after attention block so 
qubits can be moved directly into Feed-Forward 
Multi-Layer Perceptron 

• Fully quantum transformer, from encode to 
decode.
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Transformer layer [2]

Model completion given half-digit context

Quantum Mixed-State Self-Attention Network Framework [3]

CONCLUSIONS

• Transformer model trains faster, but often lacks in 
performance compared to models optimized for 
image generation

• Increasing context size increases accuracy
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