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A Method for Adjusting the Laser Axis of a Telephoto Camera
Based on a Total Station
REN Hemeng, HUANG Zhe, LI Jiaxiong, ZHANG Lanqing

(College of Electronic Information and Automation, Tianjin University of Science and Technology , Tianjin 300457, China)

Abstract: A method for adjusting the parallelism between the main optical axis of a telephoto camera and the pointing laser
axis based on a total station is proposed to meet the requirement of strict coaxial alignment between the measuring camera
and the pointing laser axis in the coal mine tunnel excavation guidance system. Based on the total station, the coordinates of
two points were measured on the camera axis and the laser axis respectively. Using spatial geometric relationships, the azi-
muth and elevation angles of the laser axis and the camera axis were calculated, and the horizontal and vertical deviation
angles of the laser axis relative to the camera axis were obtained to complete the axis adjustment operation. The experimental
results showed that the pitch angle and azimuth deviation angle of the two axes were both lower than 0.001°, and the method
can achieve precise adjustment of the two spatial axes, meeting the high-precision mapping requirements of pointing laser to
the camera axis.
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Fig.1 Schematic diagram of camera axis measurement
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Fig. 2 Principle diagram of laser axis measurement
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Tab.1 Azimuth angles of the camera and laser axis

——
I + + + + R R’
I + - + - 180°-R  180°-R’
I - - - - 180°+R 180°+R’
v - + - + 360° - R 360° - R’

X il e

Y e

3 X-YRIBETHE

Fig. 3 X-Y micro-displacement adjustment mechanism
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Fig.4 Experimental scene and pictures of physical de-
vices for adjusting the method
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Tab.2 Coordinates of points 4 and B and azimuth and
pitch angles of camera axis
A S AEFR/m B 5 AR /m ol (°) Bl (°)
(88.56,5.74,5.25) (33.51,5.69,5.17) 0.053 8 0.068 1
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Tab.3 Coordinates of points C and D and azimuth and
pitch angles of laser axis
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(65.42,5.72,5.10) (16.89,5.61,4.91) 0.129 9 0.224 3
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Tab.4 Horizontal and elevation deviation angles between
laser axis and camera axis

PHIR FhifmZES/ (°) IR w25 £/ ()
i 0.068 3 0.1429
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gL 0.000 2 0.1390
BHEE 0.000 2 0.000 6
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