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Safety Monitoring System via Integration of Collaborative Robots and Fisheye Stereo
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This study proposes a safety monitoring system that integrates fisheye cameras and a collaborative
robot. As collaborative robots do not require safety fences, ensuring the safety of human workers
is crucial. Conventional vision-based methods have limitations, as cameras and robots are installed
separately, which can restrict robot deployment depending on the camera placement. To address this
issue, this study installs multiple fisheye cameras on the robot base to achieve overlapping fields of view in
all directions. By utilizing stereo vision, distance measurement is performed to obtain the 3D positions of
humans. Additionally, to accurately capture detailed human 3D positions, including human limbs, in real
time, this study proposes a method that utilizes pose estimation for human region extraction and applies
interpolation to disparity missing areas. In validation experiments, the proposed method successfully
demonstrated real-time acquisition of human 3D positions corresponding to the actual environment.
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Table 1 Paramaeters of the system.
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Fig. 2 Conversion of fisheye image to equirectangular im-
age.
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Fig. 3 Extraction of human region.
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Fig. 4 Interpolation method of 3D position.

L
T

RAIVT+T
SiER - F1E% R

—>{ Realsense viewer |

Fig. 5 Experimental setup.
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Table 2 Comparison of the error with and without inter-
polation (m).
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Fig. 6 Compare of the result and the ground truth. The
blue scatter means the ground truth and the red
scatter means the result of the proposed method.
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