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Analysis and simulation on kinematics performance
of a collaborative robot

HU Mingwei'*, WANG Hongguang', PAN Xin’an' , TIAN Yong',CHANG Yong'

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;2.
University of Chinese Academy of Sciences, Beijing 110049, China)

Abstract ; With the revolution of manufacturing mode, the application of collaborative robot in industry is becoming
increasingly widespread. This paper introduces the characteristics of collaborative robot and analyzes the kinematics
performance of KUKA LBR iiwa which is the typical representative of collaborative robots. The aim of this work is to
provide design theory basis for developing this kind of robot. The robot kinematic model is established by Denavit-
Hartenberg method. Based on Monte-Carlo method, the flexibility and manipulability of robot are analyzed in
MATLAB environment. The trajectory of robot working in narrow workspace is planned, simulation results show that
LBR iiwa has good flexibility, manipulability and obstacle avoidance ability.

Keywords : LBR iiwa; collaborative Robots; flexibility; manipulability ; narrow workspace; trajectory planning
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Table 1 Comparison of traditional robots and

collaborative robots in applications
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Table 2 D-H parameters of the KUKA LBR iiwa robot

i a./mm o, /(°)  d/mm 0/(°) KM
1 0 0 0 0 +170°
2 0 90° 0 -90° +120°
3 0 -90° 400 180° +170°
4 0 -90° 0 0 +120°
5 0 90° 400 0 +170°
6 0 -90° 0 0 +120°
7 0 90° 0 0 +175°
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Fig.5 Robot motion performance
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