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Large-field and small-size laser triangulation ranging sensor based on

reflection structure

Nan Zhuojiang, Tao Wei*

(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240)
Abstract: To solve the problem that transverse multi-point measurement cannot be performed by
the sensor in a narrow installation space, a laser triangulation sensor with large-field of view and
small-size is designed by adding reflection structures. The reflective structure is added in the
direction of laser imaging to reduce the size of the sensor in the means of optical path reentry; In
the direction of laser emission, a rotating scanning structure is adopted to realize multi-point
dynamic scanning of the laser in the transverse field of view. On the basis of optical sensitivity
analysis, the constraint conditions are established from two aspects of space geometric size and
imaging spot quality to determine the optimal optical structure parameters. The rationality of the
optical structure is verified by ZEMAX simulation. The simulation results show that the energy
distribution of the imaging spot is uniform and the its RMS radius is less than 0.38mm within the
full range of the sensor. In addition, the verification tests are carried out in the actual application

scene, and the measurement accuracy can reach the magnitude of micron-meter.



Keywords: Laser triangulation ranging sensor;Reflective structure;Large-field of vision;

Multi-point measurement;Miniaturization
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