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Object searching and operation of service robots in intelligent space

Xue Yinghua™ ™ , Tian Guohui® , Zhou Fengyu” , Li Guodong® , Yin Jianqin”®
( * School of Control Science and Engineering, Shandong University, Jinan 250061 )
( ™ School of Computer and Information Engineering, Shandong University of Finance, Jinan 250014 )
Abstract

In this paper, complete object searching and operating scheme for a service robot in complex indoor environ-
ments is presented to realize its human-centered active service in an intelligent space. The scheme is described as
below. Firstly, the rough localization for an object is realized using the probability model for radio frequency identi-
fication (RFID) antenna’s recognition scope and the Bayes Rule. Then, with the aid of an artificial object mark
based recognition approach for multi-type objects, the quick and efficient localization based on monocular vision is
realized using the system model of robot and the object’ s features. Finally, a position based visual servoing control
law under eye-gaze constraint is used to realize object grasp and delivery. An object rearching and operating system
was designed and implemented according the scheme. The system not only makes full use of the advantages of RFID
in the field of object localization in a large scale, but also efficiently utilizes the rich information provided by the ro-
bot vision, and can accurately recognize the multi-type objects in complex indoor environments. The system has the
high accuracy, well stability and high positioning precision. Besides, it can solve the occlusion problems to some

extent. Now, the system has been successfully applied to the active service in intelligent space.

Key words: intelligent space, service robot, object searching, object operation, radio frequency identification
(RFID) , artificial object mark
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