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Development of a Dual-arm Service Robot Using Stereo Vision and 6-Axis Manipulators

Kang-Min Lee®,

San-Ma-Ro Na?, Jae-Hoon Park?,

Ki-Won Ann®, Chibum Lee”

* Mechanical System and Design Engineering, Seoul National University of Science and Technology,
232, Gongneung-ro, Nowon-gu, Seoul 01811, Korea

ARTICLE INFO ABSTRACT

Article history:

Entering the 4th industrial revolution, demand for unmanned automation and

Received 1 April 2018 robots is increasing every year. In many areas, the use of collaborative robots
Revised 24 May 2018 which can work with humans is tested to reduce labor costs. As a senior design
Accepted 31 May 2018 class project, we have developed a low-cost service robot consisting of a stereo
vision system and two 6-axis manipulators and grippers. The service task is set to
Keywords: serve beverages to humans, which can be used in unmanned coffee shops. The
Dual' robot arm stereo vision system is used to identify coordinates X, y, z of objects. The
Service robot detection algorithm was developed to detect the objects. The design and
Stereo Vision manufacturing of both arms and grippers as well as the control algorithm for
6 axis manipulator motion and grasping objects is described. The precision performance of the stereo
Inverse Kinematics vision processing and of the robot arms was validated with experiments.
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(a) Original image
Fig. 7 Cup detection with blob transform

(b) Blob image
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(a) Bottle with red ring
Fig. 8 Bottle detection with HSV transform

(b) Binary image
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Fig. 12 Robot arm coordinate system

Table 1 D-H parameters of robot arm

Joints 0 d a a
1 & d; a /2
2 & +r/2 a o
3 &+m @ /2
4 Ostr/2 ds 0 /2
5 s 0 0 /2
6 Os ds 0 0

Fig. 14 Dual arm service robot
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Fig. 15 Experimental setup of stereo vision
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