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Position Improvement of a Human-Following Mobile Robot
Using Image Information of Walking Human
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(Tae-Seok Jin, Dong-Heui Lee, and Jang-Myung Lee)

Abstract : The intelligent robots that will be needed in the near future are human-friendly robots that are able to coexist with

humans and support humans effectively. To realize this,

robots need to recognize their position and posture in known

environment as well as unknown environment. Moreover, it is necessary for their localization to occur naturally. It is desirable
for a robot to estimate of his position by solving uncertainty for mobile robot navigation, as one of the best important problems.
In this paper, we describe a method for the localization of a mobile robot using image information of a moving object. This
method combines the observed position from dead-reckoning sensors and the estimated position from the images captured by a
fixed camera to localize a mobile robot. Using a priori known path of a moving object in the world coordinates and a
perspective camera model, we derive the geometric constraint equations which represent the relation between image frame
coordinates for a moving object and the estimated robot's position. Also, the control method is proposed to estimate position and
direction between the walking human and the mobile robot, and the Kalman filter scheme is used for the estimation of the
mobile robot localization. And its performance is verified by the computer simulation and the experiment.

Keywords : mobile robot, self-localization, CCD camera, estimation, kalman filter
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Fig. 1. Position uncertainty by errors of a mobile robot.
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Fig. 2. Model of a mobile robot.
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Fig. 3. Uncertainty of robot position estimation.
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Fig. 10. Experimental environment and initial setting.
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