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Witness the New Era of 
Quantum Computing
Enhance the transparency of 
quantum computing using 
visualization

Presenter: Shaolun Ruan



Hi there!



Quantum computers have shown a considerable 
speedup over classical computers

Arute F, Arya K, Babbush R, et al. Quantum supremacy using a programmable superconducting processor[J]. 
Nature, 2019, 574(7779): 505-510. 3



15,650 quantum computer physicists were 

employed in the U.S. in 2015.

90 different types of new job postings for quantum 

computing commercial jobs in 2018.

https://seedscientific.com/quantum-computing-statistics/



Big IT Companies
• IBM

• Google

• Amazon

• Microsoft

• Intel

• Alibaba

Start-up Companies
• Rigetti

• IonQ

• D-wave

• Xanadu

• Quantum Circuits, Inc.



Quantum Advantages
• Integer Factorization
• Unstructured Search
• Fourier Transform
• etc.

https://qiskit.org/textbook/ch-algorithms/index.html



• Quantum Machine Learning

• Quantum Chemistry

• Financial Modelling

• Cybersecurity & Cryptography

• Drug Design & Development

• more…
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CEOs of quantum computing companies have noted 
a lack of trained quantum computer scientists in hiring

Piattini, M. (2020). Training needs in quantum computing
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However, due to a Steep Learning Curve, 
it is not a trivial task to achieve the quantum advantage.



Quantum computing is hard for 
people to understand with ease



Quantum computing needs visualization
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Quantum circuit





VACSEN: A Visualization Approach for Noise 

Awareness in Quantum Computing
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What’s new?
The first tool to make IBMQ users 
aware of the noise in quantum 
computers.

So what?
The results’ uncertainty can be 
significantly mitigated in real time.
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VENUS: A Geometrical Representation for 
Quantum State Visualization
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What’s new?
A novel representation to visualize 
the quantum states

So what?
The measured probability of basis 
state can be explained via the 
amplitudes for single- and two-
qubit states. 



QuantumEyes: Towards Better Interpretability of 

Quantum Circuits
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What’s new?
A novel VA system to explain the static 
quantum circuit
+
A novel representation to visualize N-
qubit quantum state 

So what?
The system can make people better 
understand the static circuit
+
A novel representation to explain the 
probability without visual clutter
.
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VIOLET: Visual Analytics for Explainable 
Quantum Neural Networks
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What’s new?
The first VA system to visualize 
quantum neural network

So what?
The three components of QNN can 
be clearly illustrated and 
understood with ease





The future of VIS4QC



Reviewer’s Comments
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Blue Ocean of VIS4QC
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• Application-based
• Quantum finance, quantum chemistry, etc.
• Q-CNN, Q-GAN, Q-RNN, etc.

• User interaction enhancement
• Document enhancement of online tutorial 
• Transfer non-intuitive QASM code to graphical representation

• Explanability
• Quantum-specific angles like barren plateau, expressibility of QNN
• Traditional-inspired ideas like education purpose, what-if analysis, 

etc. approaches for QNN
• Speedup for traditional visualization

• Graph drawing
• Visualization recommendation
• Others…



Be part of VIS4QC!
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In 2016, visual analytics step into the era of deep learning.
Let’s embrace the next generation of visualization community! 



Thank you for your attention!


