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Abstract The indoor areas for the commercial use of automatic monitoring systems of mobile robot localization
improves the cognitive abilities and the needs of the environment with this emerging and existing mobile robot
localization, and object recognition methods commonly around its great sensor are leveraged. On the other hand,
there is a difficulty with a problem-solving self-location estimation in indoor mobile robots using only the
sensors of the robot. Therefore, in this paper, a self-position estimation method for an enhanced and effective
mobile robot is proposed using a marker and CCTV video that is already installed in the building. In particular,
after recognizing a square mobile robot and the object from the input image, and the vertices were confirmed,
the feature points of the marker were found, and marker recognition was then performed. First, a self-position
estimation of the mobile robot was performed according to the relationship of the image marker and a
coordinate transformation was performed. In particular, the estimation was converted to an absolute coordinate
value based on CCTV information, such as robots and obstacles. The study results can be used to make a
convenient self-position estimation of the robot in the indoor areas to verify the self-position estimation method
of the mobile robot. In addition, experimental operation was performed based on the actual robot system.
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[Fig. 5] Finding diagonals and vertexs of marker
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Calivaton images

Focal Length fo= | 1376.39676  1380.29609 | O 9.40693 9.7%664 |

Principal point cco= | 4536338 46043815 | O 20046972 158473 |

Shew: alphac = | 0.00000 | Of 0.00000 | => angle of pixel axes = 90.00000 00.00000 deg
Distortion: ke = | -0.42884  0.89837 0.00515 0.00217 0.00000 | Of 0.05301 0.41651

Pixel error: err = | 0.6387% 1.07087 |

[Fig. 8] Camera calibration using Matlab.
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[Fig. 9] The result of estimation for x position
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[Fig. 10] The result of estimation for y position
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[Fig. 11] The result of localization
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