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Applications: 
• Optimization
• Quantum chemistry
• Machine learning

Heuristic algorithms

Applications
• Factoring
• Simulation of quantum systems
• Solution of linear systems 

Rigorous algorithms

Motywacja 

Motivation
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Classical Model of Readout Noise
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Classical Model of Readout Noise
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Issues: exponential complexity of  

● Description of noise 
● Characterization of errors
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Error mitigation
 

1. Compute 

2. Estimate 



Readout errors characterization module Readout errors mitigation module

25% improvement in results accuracy for MAX-2-SAT problems on Rigetti 
and IBM devices 

Certification and error mitigation platform for quantum computers 



Readout errors characterization module



Experiments design

Parallel detector tomography protocol
Required number of circuits



Experiments implementation

Support for implementation:

● IBM (via IBM Quantum)

● Rigetti (via AWS)

 



Noise characteristics

Versatile set of tools for readout noise error characterization

 



Noise characteristics

Pairwise correlations in readout noise

 

IBM Cusco Rigetti ASPEN-M-3



Noise model reconstruction



Local noise models

Efficient noise model reconstruction 
algorithm 



Local noise models

Pairwise correlations are input data for clustering algorithm 

CLUSTERING



Readout noise model mitigation module 



Readout noise model mitigation module 
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TASK: Energy estimation for random MAX-2-SAT



Readout noise model mitigation module 

Specify 
input data

Run quantum 
machine 

Collect data
Mitigate errors

Output 
energy
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Compute energy on a classical 
computer

Quantify 
Mitigation 

Error

TASK: Energy estimation for random MAX-2-SAT



Readout noise model mitigation module 

TASK:Solution of  MAX-2-SAT problem

25% improvement in results accuracy for IBM and Rigetti 
devices

No mitigation 

Mitigation (no correlations)

Mitigation (with correlations)



Readout noise model mitigation module 
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