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A Portable High Accuracy Large-DisplacementMeasuring
Equipment integrated with Optical Imaging System

Abstract: In this paper, we describe a walking-type long-range non-contact high-precision
displacement measuring device. Facilitated with a microscopic optical imaging measurement
system, it could precisely locate the position of the detection targets with abundant micro-
structuralinformation. The typical detection targets are edges of materials that adherents to or as
parts of industrial products. Statistical analysis methods, which include image preprocessing,
feature extraction and tracing, are introduced to improve the accuracy of the measurement
results. Intelligent software upgrades the automatic level of operations and enable the ability of
anti- interference from the environment vibration noises. A high-precision displacement
measuring sensor, which in the practice is a grating displacement sensor, is used aiming to
locating the movingdisplacement of the optical imaging system. We also developed powerful
software tools conveniently to control the movements of the imaging subsystem which is
bundled with the measuring head component which is a part of the Grating Displacement
Sensor.

Keywords: displacement measurement system; microscopic image measuring; displacement

measuring; high-precision measurement tools
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