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Abstract: In order to realize high-precision plane connection measurement between underground structure and ground structure,
a method of plane connection measurement using reflected laser from calm liquid surface is proposed based on laser projection
technology. In this method, the central part of the liquid metal surface is taken as the horizontal mirror reflecting surface, and the
vertical laser line perpendicular to the horizontal mirror is obtained by the coincidence of the incident laser and the reflected laser of
the horizontal mirror; thus, the plane coordinates are transferred at different heights by acquiring the vertical laser projection points at
different heights. The precision of the proposed method is verified by the test of the vertical shaft between the flood zones of Wuhan
Metro Line 8. In order to avoid the influence of atmospheric refraction on the optical path, the experiment uses different wavelengths
of laser to verify atmospheric refraction. The test results show that this method has high measurement accuracy and is not affected
by the axis system error of the point projector, it can accurately detect the instrument tilt caused by the environmental change of
the supporting facilities, it is suitable for the plane coordinate transmission of the narrow vertical shafts in cities, mines with high

accuracy requirements and high-rise buildings in cities.
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