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Introduction

▪ Measuring performance of  any protocol relies on distinguishing the protocol 
from the ideal case.  

▪ Commonly employed distinguishability measures - trace distance and 
fidelity.  

▪ Generalizations to quantum channels and strategies. 

▪ Efficiently computable by semi-definite programming.



Fidelity

▪ Fidelity of  two pure states

▪ Fidelity of  one pure and one mixed state

▪ Fidelity of  two mixed states



Algorithms to Estimate 
Fidelity



Algorithm 1



Algorithm 1



Algorithm 2 – Swap Test



Algorithm 2 – Swap Test



Algorithm 3 – Generalized Swap Test



Algorithm 3 – Generalized Swap Test



Algorithm 4 – Bell Measurements

Let there be two 1 qubit pure states of  a system S.



Algorithm 4 – Bell Measurements

To generalize to multi-qubit mixed states,



Algorithm 4 – Bell Measurements



Algorithm 4 – Bell Measurements



Algorithm 5 – Fuchs Caves

• Alternate expression optimizing over measurements

• From Naimark Extension Theorem, 



Algorithm 5 – Fuchs Caves



Simulations - Ansatz



Results



Fidelity of  Quantum Channels 



Algorithm – Fidelity of  Channels



Algorithm – Fidelity of  Channels



Conclusion

• We give four algorithms for estimating fidelity of  two arbitrary states.

• They are extendable to quantum channels.

• We show the numerical simulations on IBM quantum simulator.



Open Questions

▪ Identifying conditions under which quantum computer can identify these 
quantities effectively.

▪ Effect of  noise on these algorithms.

▪ Scalability of  these algorithms.



Thank You



Trace distance Simulations



Diamond Distance
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