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Progress in Research of Deformations of Antenna Structures

by Laser Scanner Measurements

TANG Jian-sen!, FU Li2, WANG Jin-qing?, WANG Xu!,
LIU Hai-ming®, LIU Qing-hui?
(1. Chongqing Jiaotong University, School of Civil Engineering, Chongqing 400074, China; 2. Shanghai

Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 3. China Merchants
Chongqing Communications Technology Research & Design Institute Co. ltd., Chongqing 400067, China)

Abstract: The laser scanning measurement method has the advantages of fast, automatic
and non-contact, but its measurement accuracy is on the order of millimeter. It is necessary
to study how to ensure measurement accuracy and what measurements can be made with
existing accuracy.

This paper reviews the progress of laser scanner applied for measuring the deformations
of antenna structures. It can effectively measure the focal length variations and signal path
length variations, stability of reference point of VLBI and panel misalignment. Simulta-
neously, we list the key technologies to improve the measurement accuracy of the system,
including the measurement methods of two-face measurement and in-suit calibration, and
data processing methods of optimizing point cloud, adding correction coefficients and or-
thogonal distance regression.

Laser scanning measurement provides guarantee for monitoring structural deformations
and improving VLBI measurement accuracy. The investigated results provide a reference

for the efficient measurement of antenna structure deformation of radio telescope.

Key words: radio telescope; laser scanner; focus; panel misalignment; signal path length;
VLBI



	1 引 言
	2 激光扫描仪的测量方法及数据采集
	2.1 激光扫描仪的测量方法
	2.1.1 测距方法
	2.1.2 测角方法
	2.1.3 扫描方法
	2.1.4 定位方法
	2.1.5 图像获取

	2.2 数据采集和处理
	2.2.1 数据采集流程
	2.2.2 数据处理流程


	3 激光扫描仪的应用和作用
	3.1 焦距和信号路径长度变化
	3.2 VLBI 参考点的稳定性
	3.3 面板错位
	3.4 面形测量

	4 关键技术
	4.1 安装位置及安装方式
	4.2 测量方法
	4.3 数据处理

	5 展 望

