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Introduction 
Highly increased product variety and 
production process variability bring 
considerable uncertainty to assembly line 
design. Reconfiguration of the assembly line 
involves reprogramming of robots, which 
involves more than 40% of capitalized cost. 
Modern manufacturing thus calls for a flexible 
approach to managing production process 
variability. The most flexible factor in a 
manufacturing process is perhaps human 
operators, whom have natural abilities of 
sensitivity and improvisation to unpredictable 
events, fast processing of varying information 
as well as quick adaption when switching 
tasks.  It has been experimentally 
demonstrated that human and robot working 
collaboratively will be more efficient and 
flexible than human or robot working alone. 
The worldwide most successful robot makers 
are paying great attention to human-robot 
collaboration in production to be ready for the 
coming of the fourth industrial revolution. For 
example, the four leading industrial robot firms 
of ABB, KUKA, FANUC and YASKAWA have 
launched their next generation of collaborative 
robots (Fig. 1) , equipped with advanced 
measures to guarantee safe collaboration with 
people in close proximity.  

 

 

 

 
 

 

 

 

 
 

Aims and objective 
Traditional learning and generalizing methods, 
however, have not considered human 
impedance feature, which leads to the 
limitation of humanoid skills. To overcome the 
above issues, human-robot skill transfer (Fig.
2) has been developed. Programmed robots 
performing repeated tasks play an important 
role in automated manufacturing, especially 
on the assembly line, to reduce labor cost 
through mass production. The objective of 
human robot skill transferring is to enable a 
robot to manipulate as better as our human 
beings in terms of dexterity and versatility. 

 

Challenging 
•  The dexterous in-hand manipulation tasks have not been successfully addressed  

•  There arises the need for a new control design approach by learning from human’s complex and 
advanced manipulation skills 

•  Only learning motion is not sufficient for a robot to fulfill an object interaction tasks 
•  It is not possible to teach a robot in an exhaustive manner for every possible action 

•  The movement primitives need to be represented in such a way that they can adapt trajectories 
to the requirements of the current task 

•  The cooperative skills during physical collaboration between humans as well as between human 
and robot have received great attention by both physiologists and roboticists 

 
Methodology 
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Figure 1. Working skill transfer between human and robot 
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Figure 1. Next generation of collaborative robot manipulators 
by ABB, KUKA and FANUC  


