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Fig. 1. Schematic diagram of the QAOA implementation.
112 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21|22
q[0] | |0) ﬂlé L L e ]
q[1]| 10) m L l mm e
q2]| 10) | L@L = l l mmE
a3 | 0 | dad modmommE
AL A2 193

A 2

AT QAOA Iy 45 1 i T2 K K

Fig. 2. Four-qubit quantum circuit based on QAOA.
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Fig. 3. Loss values corresponding to different iterations and

evolution steps.
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Fig. 4. The corresponding loss values with 12 evolution

steps and 50—100 iterations, respectively.
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Fig. 5. The accuracy of the QAOA with 50 iterations and
2—12 evolution steps.
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Fig. 6. Results with 50 iterations and 12 evolution steps.
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Abstract

The mission planning problem in command and control organization can be mapped into a combinatorial
optimization problem with many variables and is difficult to solve. The traditional heuristic list planning
method faces the problems of high time complexity and poor real-time response. For the mission planning
problem in command and control organization, a quantum circuit solution scheme is proposed based on
quantum approximate optimization algorithm in this work. Firstly, the mission planning problem is transformed
into a typical combinatorial optimization problem, the exact coverage problem. Then, by constructing the
corresponding mathematical model, the final state Hamiltonian expression of the quantum approximate
optimization algorithm for the exact coverage problem is derived. The quantum circuit based on the quantum
approximate optimization algorithm is designed. Finally the parameters in the quantum logic gate are optimized
by the momentum gradient descent algorithm, and the simulation experiment is carried out by using the
quantum software development environment of the Origin Quantum Computing Company. The simulation
results show that the quantum circuit scheme can be used to solve the mission planning problem, reduce the
time complexity of the algorithm, and improve the resource utilization to a certain extent. This work lays the
foundation for further application of quantum algorithm to solving the mission planning problem in command

and control organization.
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