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Abstract: A new three-dimensional TIXW - 3D-typed portable rock surface topography system is developed for
rock surface measurement, which is based on the method of stereo vision, structured light and binocular fringe
projection. The apparatus consists of a couple of CCD industrial cameras with 1.44x10° pixel resolution, a couple
of industrial lenses, a digital fringe projection device, a pan-tilt-zoom, a tripod and a computer for data collection.
The maximum effective measuring area can be adjusted by operation, from 200 mmx150 mm to 400 mmx300
mm, of which the value of precision is as high as 0.02 mm. It only takes 10 seconds for each measuring. The
apparatus weighs 10 kg, which can be carried easily after being disassembled and enclosed in two boxes with a
volume of 0.4 mx0.3 mx0.2 m. The corresponding software, which controls the measurement and records the data
automatically, maintains a function of parameter analyzing and graph displaying on 3D surface topography of rock
joints. Compared with traditional measurement techniques, obvious advantages of this apparatus are as follows.
(1) A whole surface can be measured at a time, which not only saves working time, but also avoids repeated errors
by multi-measurement. (2) The apparatus has a high precision for measuring rock surface topography that enables
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the results to describe the detail of rock surface accurately. (3) The maximum effective measuring area can be
adjusted. Furthermore, if the surface being measured is larger than the maximum effective measuring area, surface
topography parameter can be obtained by multiple subdivided measurements: Firstly the large surface is divided
into several small areas, then each small one is measured; at last, the data clouds of the small ones constitute the
large surface by the technique of marked point automatic identifying and point cloud automatic registering. (4) It's
convenient to carry, which enables its usage both in laboratory and in field. The development of this apparatus and
its application is of great significance not only for the theory of surface topography but also for mechanical and

seepage characteristics of rock joints.
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Fig.1 Photo and schematic diagram of 3D rock surface

topography measurement system
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Fig.2 Principle of one-camera fringe projection sensor
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Table 1 Comparison of rock surface topography system with different measurement principles
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Fig.6 Photo of a joint surface
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Fig.7 Reconstruction of the joint surface by triangulation
of the experimental data
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