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Abstract: This study discribes a human detection system that integrates cameras and a robot using a new camera arrangement for
collaborative robots. In collaborative robots, the safety of collaborative operators is very important due to the nature of sharing
workspace. In conventional methods, cameras are installed as a separate system from the robot for safety monitoring, which
causes local restrictions. In this study, fisheye cameras are installed on the base of a collaborative robot, thereby removing the
aforementioned obstacles. And robot-centered person detection with ROI extraction method using pose estimation is conducted.
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Fig.1 Camera arrangement.
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(a) Fisheye image.

(b) Equirectangular image.

Fig. 4 Fisheye image before conversion and equirectangular
image after conversion.

u

@

|_> &

v ®3)
Perspective projection
coordinates

Normalized image
coordinates

b A
A

@ .
2

\vy

zZ
b'e (5)
Spherical coordintes Cylindrical model
Coordinates
ul

/
v

Equirectanugular image
coordinates

Fig. 5 Relationship between coordinates to be converted.
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(a) Extraction of human re-
gions based on pose estima-
tion.

(b) Actual extracted human
area.

Fig. 6 Human area extraction method.
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Fig. 7 Relationship between camera coordinate and 3D co-
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Top view

Fig. 10 Relationship between left camera coordinate and
world coordinate in the experiment.

Table 1 Comparison of experimental and true values for
coordinate transformations.

Parallel Angle of
transformation (mm) rotation (deg)
X Y Z @ B Y

Results -225 -209 751 | -85.7 -26.77 5.10
Ground Truth | -152 152 770 90 45 0
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