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Vision measurement system for tank settlement using Hanning-window
changing density fringes

FU Xibin', WEI Wei’, HUANG Xuebin', LIU Dongming’, ZHONG Jianfeng’, WANG Dong’,
ZHONG Shuncong’, ZHANG Yan*

(1. Xiamen Special Equipment Inspection Institute, Xiamen 361000, China; 2. School of Mechanical Engineering and
Automation, Fuzhou University, Fuzhou 350116, China; 3. Xiamen Branch, China Aviation Oil Co.,Ltd., Xiamen
361000, China; 4. Zhejiang Makepower Co.,Ltd., Wenzhou 325025, China)

Abstract: A novel measurement system based on Hanning-window-changing density fringes and two-
dimensional vision was proposed for monitoring the tank settlement. The artificial Hanning-window-changing
density fringes were attached to the surface of the tested storage tank, and the surface fringes were collected in
real time by a far-focus imaging camera at a certain distance, and then the images were processed by a specific
image processing algorithm to extract the settlement displacement of the storage tank. The image sequences of
tank settlement under different conditions were simulated by SOLIDWORKS 3D modeling, motion simulation
and image imaging module, and the main measurement performance influencing factors, measurement
feasibility and accuracy were simulated and analyzed. The simulated experimental measurement system of tank
settlement was constructed, and its measurement performance was analyzed experimentally. The results show
that the proposed system can realize real-time monitoring of the tank settlement displacement, and the
measurement accuracy can be better than 10 um at a distance of 7.5 m.

Key words: Hanning-window density fringes; far-focus imaging camera; tank settlement; vision monitoring
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