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Abstract:  After transforming an optimization problem into an objective function, the degree of matching between the
objective function and the chosen heuristic optimization algorithm determines the efficiency of the following optimization.
By simulating multi-ground states evolution in adiabatic quantum computation, a fitness landscape exploration algorithm is
proposed to reflect the optimization characteristics of the objective function and guide the selection of optimization algo-
rithms and their parameters. In quantum ground state evolution, the ground state wave function of a particle tends to con-
verge towards regions with lower potential energy, and the extent of convergence is influenced by the quantum effect
strength. Using these features, we encode the potential energy field by the objective function in a multi-ground states evolu-
tion with diminishing quantum effect, and consequently the fitness landscape of the objective function is reflected by the dis-
tributions of a set of converging ground state wave function in this adiabatic evolution. Based on the quantum path integral,
the algorithm is implemented using a downscaling diffusion Monte Carlo (DMC). Experiments illustrated that the algorithm
comprehensively and intuitively reflected numerous features of the fitness landscape, and the obtained information could di-
rectly guide optimization thereafter. Its computational mode resembles that of heuristic optimization, as it does not introduce
other computations during optimization. These features introduce a novel perspective to the study of fitness landscape.
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