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Quantum deep Boltzmann machine algorithm based on
solving traveling salesman problem

WANG Chengxin
(School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: Boltzmann machine (BM) can be used to store and recover data and has a prospect
of wide application in the fields of associative memory, pattern recognition and optimal com-
putation. However, the traditional BM suffers from large overlap and high randomness in
solving some problems, and is only suitable for handling a small amount of data. To extend
its area of application , a new scheme is proposed that adopts the idea of quantum computing
to design the Hamiltonian quantity as the energy function of deep Boltzmann machine
(DBM), aiming to replace the traditional computational method and enhance its extensive-
ness and resilience. Unlike the traditional BM, the new scheme builds the cost function to
quantize the problem based on parameterized quantum circuit (PQC), making the search
process more friendly. This solves the problems of data duplication and excessive redundancy
in BM to a large extent. To verify the feasibility of the scheme, its data storage accommoda-
tion and model convergence speed are compared with that of the traditional DBM in solving
the traveling salesman problem (TSP). The experimental results show that the training ac-

curacy of the improved DBM based on quantum computing improves by about 33% compared
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with the traditional DBM, and the loss rate is significantly lower than that of the traditional
DBM, which provides a wider range of possibilities for its practical application.
Key words: quantum machine learning; boltzmann machine; traveling salesman problem;

parameterized quantum circuit
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