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Tra ck:  ro b o T i c s

Presentation: Vacuum robot for rescue

J. KANTOROVITCH,  A. LAIKARI, V. PEHKONEN, J. VÄRE. Could a vacuum robot rescue your elderly rela-
tive? Gerontechnology 2012;11(2):378; doi:10.4017/gt.2012.11.02.554.00  Purpose  Falls are a major 
health hazard for elderly people and also a major obstacle to their independent living. In this paper 
we propose a vacuum cleaner robot as a platform for developing pervasive safety services address-
ing accident related emergency situations. The product presented in the paper is able to localize 
the fallen person, communicate with them, and alert care givers.  Method  As people grow older 
they are increasingly at risk of falling and consequent injuries. Moreover the fear of falling can 
cause seniors to limit their participation in physical and social activities, so that they become physi-
cally deconditioned, and socially isolated. Fear of falling again has been recognized as a potential-
ly debilitating consequence of falling in elderly persons1. Various technical solutions have been 
suggested to help elderly people in emergencies, such as alert products in the form of watchbands 
and pendants. The issue of fall detection has also attracted academic research2. Most approaches 
are based on the output of variable accelerometers. However, just likes watchband and pendants, 
they are on-body devices that the elderly must remember to wear. This is not guaranteed bearing in 
mind these individuals may suffer from memory loss. There are also methods proposed for captur-
ing images of people and then detecting visual falls based on image processing techniques. How-
ever video feeds from cameras involve privacy issues. Care robots are designed with idea to resem-
ble anything from lunch carts to human companion to assist senior with day-to-day tasks. But ro-
bot-designers still have to allay any misgivings that the elderly might have about relying on new 
technology to watch over them3. The cost of the system has also presented a challenge. The product 
presented in this paper responds to the challenges discussed above. Results & Discussion  Recently 
vacuum cleaning robots have become popular in many households. People can expect that robots 
will soon be able to provide more functionalities than ever before. As well as a cleaning service, 
these new devices may give comfort and safety to the people owning them. In many ways elderly 
people are like children; routines, familiar surroundings, furniture, and appliances may provide a 
reassuring structure and confidence to their day, as their cognitive functions decline. We believe 
that these small diligent devices will be soon also a part of every elderly person’s home. In our 
prototype, with environment sensors (movement-, ultrasonic- and sound-detection), the robot 
cleaner is able to provide various services. For example, it can activate itself to localize the fallen 
person. It is able to bring the emergency button, thanks to the touch sensor augmented on robot 
platform.  It can talk to the injured person clarifying the level of injury and to enable communica-
tion (call, Skype, SMS) with relatives and caregivers. Our set-up, based on the iRobot development 
environment4, is presented in Figure 1. UPnP-middleware has facilitated the implementation of 
services and communication infrastructure. The conceptual prototype has been evaluated with a 
group of elderly people (65 persons 60-75 years old living alone) using focus groups discussion and 
post-test questionnaires. Evaluation results have shown a 78% acceptance rate of the technology. 
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Figure 1. The set-up for irobot system 

InD-357-386.indd   378 30-5-2012   14:38:01


