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Fig. 1 Diagram of SSA optimized measurement matrix
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Table1 Comparison between SSA-QCS and QCS
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Pulsar Positioning and Velocimetry Method Based on Sparrow Search Algorithm-
Optimized Quantum CS

WU Daliang', LIU Jin', WU Jin', NING Xiaolin’, KANG Zhiwei’

(1. School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China;

2. School of Instrumentation Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China;

3. College of Computer Science and Electronic Engineering, Hunan University, Changsha 410082, China)

Abstract: The size of the quantum measurement matrix in the Quantum based CS (QCS) of X-ray pulsar positioning and

velocimetry method is large. To reduce calculation time, a fast Quantum-CS method based on the Sparrow Search

Algorithm optimization (SSA-QCS) was proposed and applied to the pulsar positioning and velocimetry. The quantum measurement

mother matrix in QCS was divided into multiple sub-matrices. The quantum measurement sub-matrices were selected from the

quantum measurement mother matrix through SSA. With the location of every sparrow corresponding to the combination of

quantum measurement sub-matrices, with the estimation errors of the positioning and velocimetry in QCS as the object of the fitness

function, through iterations, the optimal combination of the quantum measurement sub-matrices was obtained, forming a small-

sized and high-performance quantum measurement matrix. Simulation results show that the SSA-QCS has a lower calculation cost

and higher accuracy compared with the QCS. SSA-QCS can reach high-accuracy and real-time X-ray pulsar positioning and

velocimetry.

Keywords: SSA; CS; X-ray pulsar; positioning; velocimetry

Highlights:

e A fast Quantum-CS method based on the Sparrow Search Algorithm optimization (SSA-QCS) is proposed to reduce the size of the

quantum measurement matrix.

e The estimation accuracy of the positioning and velocimetry is higher and the calculation cost is lower compared with the QCS.

e The fast simultaneous estimation of the pulsar positioning and velocimetry is realized.

[FTiE% it R&, EXLF: RAE]



	引　言
	1 麻雀搜索算法
	2 麻雀优化量子
	2.1 QCS
	2.2 SSA适应度函数设计
	2.3 计算复杂度

	3 仿真实验
	3.1 SSA-QCS与QCS
	3.2 麻雀种群数量和迭代次数
	3.3 鲁棒性
	3.4 脉冲星光子流量、背景辐射流量、X射线探测器面积和观测周期

	4 结　论
	参考文献

