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Abstract.  
 
This paper describes an important ethical, legal, 
social(ELS) challenge derived from a series of 
field experiments of robotic services in therapy 
using cyber and physical spaces and discusses 
several point of views in human dignity, privacy 
and liability. As shown in Figure 1, our previous 
works [1-2] show that semi-autonomous 
wheelchair robots with human robot interaction in 
nursing care home reduce not only the burden of 
care giver’s workloads but also facilitate elderly 
to be socially active and promote their motivation 
to eagerly try things by themselves [1]. With the 
result of fall detection system using range sensors 
in a nursing home brought out the desirable 
monitoring of elderly’s privacy and secure the 
safety of individual dignity [2]. On the other hand, 
the systems in cyber physical spaces are facing a 
new type of unexpected fatal and dangerous ELS 
issues in terms of liability such as spoofing GPS 
signals and fooling its directions or hacking the 
system to take over the actual control of 
everything. This complex design architecture is 
needed. One possible solution may come from the 
historical part of our machine civilization to the 
development of robotics application along the 
way of our life evolution and necessity to have 
common mind of revising our law in existence to 
match the unexpected and unprecedented 
situation dealing with human dignity, privacy and 
liability in robotics fields with speed. The 
discussion derives a few desirable and possible 
directions to tackle ELS challenges. 
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Figure 1. Developed robotic systems for elderly 
and caregivers in nursing home in cyber physical 
spaces.[1-2] 
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