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Abstract - This paper presents an elder care robot system
for older people. An elder care robot system provides
human-robot interaction application and monitoring
service. The study was carried out for five weeks in
nursing homes, with the participation of 17 residents. We
have conducted a t-test to compare the difference between
satisfaction and usability evaluation for the residents and
the staff.
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1. Introduction

Recently, elderly population is growing rapidly.
According to the U.S. Department of Health and Human
Services the older population which persons 65 years or
older numbered 40.4 million in 2010. They represented
13.1% of the U.S. population, over one in every eight
Americans [2]. With the growing number of the elderly,
expected increase in caregiver burden and difficulties in
finding enough care staff [1]. The rise in the number of
ethnic older people is leading to new service robot
research in finding ways to improve their care. There have
been several researches for elder care. The CareBot is
dedicated to providing mobile service robots to families
that need assistance with their elderly, which graduated to
nurses' aid status with the addition of a miniaturized, solid
state onboard blood pressure and pulse rate monitor. It also
provide medication remind, automatic navigation,
tele-presence [3]. The project personal robotic assistants
for the elderly (Pearl) are an inter-disciplinary research
initiative on personal service robots for the elderly. The
goal of this project is to develop mobile, personal service
robots that assist elderly people suffering from chronic
disorders in their everyday life [4], [5]. Robot therapy for
the elderly has been widely researched. The seal-like robot
Paro was designed using a baby harp seal as a model,
which provides mental emotion to user, such as joy,
happiness, and relaxation, through physical interaction. It
was studied psychological, physiological and social
effects of robot therapy on the elderly [6], [7]. Recent
studies on interaction with robots focus on the importance
of social intelligence in a health care and elder care [8].
This paper presents an elder care robot system, which
provides robot application and monitoring service in
nursing home.
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2. Service Robot for Elder Care

We chose the Cafero developed by Yujin Robot, which
consists of a tilted 12-inch LCD (1024*768), camera,
speaker, microphone and a mobile platform. Web-based
applications are running on the Windows XP operating
system. Ultrasonic sensors for obstacle avoidance are
located in the mobile platform. It has a tray to carry vital
sign measuring devices such as blood pressure and SPO2.
These external devices are connected to the robot using
Bluetooth.

3. System Overview

3.1 Robot application service

The robot application service consists of face
recognition, vital sign measurement, entertainment, brain
fitness, internet phone, photo and video. The face
recognition service provides lists of the recognized, and a
user can choose one. If there is no the recognized result,
user can retry. The vital sign service provides blood
pressure and oxygen saturation (SPO2) measurement. The
entertainment service provides fairy tales and popular
music. The brain fitness service provides simple puzzle
and matching games. The internet phone service provides
user can call to family or staff using Skype. The photo and
video service show recent photo, video and activities on
Facebook.

3.2 Monitoring service

Fig. 1 shows monitoring system architecture, which
includes message flows of a location and emergency
monitoring service. A watch-type device detects an
emergency situation such as emergency call and fall. It
connected to the GW (gateway) node or Zigbee AP
(Access Pointer) node using the wireless Zigbee
communication. A node that is connected to the watch
device is used as the current location of user. The collected
data through the ZigBee network is send to a DB server
and stored in a DB. In this system, we have used the
MySQL server.

In Fig. 1, the ZigBee Network Data Adaptor module
decodes messages from the watch devices, GWs and APs,
and stores the decoded data into DB. The data from the
watch device and ZigBee nodes includes emergency data,
Activities, PIR sensor value, RSSI (Received Signal
Strength Indication) value and ZigBee network topology.
We define a message protocol to communicate ZigBee
node and DB Server. They are,



Emergency Call message,

Fall message,

User define message,

AP, GW and MI node message,
Ack message, and

Server time sync message.

The monitoring Data Adaptor module handles queries
from a monitoring application. And it send emergency
message to a robot or care staff via SMS or message
protocol.
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Fig. 1. A location and emergency monitoring system.

4. Experiments and Result

A total of 17 participatns(13 females, 4 males) were
recuited for the evaluation study. We gathered data from
17 paticipants with an average age 81.2 years, ranging
between 67 and 88. Most of paticipants(76.5%) had no
experience with computuer at all. This study was
conducted in the chojung nursing homes in Korea. The
steps of the trial were:

1) Recruiting the participants

2) Questionnaire before the start of trial

3) Face recognition and greeting

4) Check the participant’s current moods

5) The participant interacted with robot service contents

6) Check the participant’s current moods

7) Questionnaire after the trial

The questionnaire range is five-point rating sacles. In
the questionnaire, participants were asked to the
satisfaction of robot application contents and appearance.
A result of this study is shown in Table 1.

In this study, we conduct the t-test to compare the
difference between satisfaction and usability evaluation
for the residents and the staff of the robot(Cronbach's a
= .859). To verify the reliability of the questionnaire, we
used Cronbach’s a.

Table 1 Experimental result.

Fairy tale 3.8(0.64) | 4.100.56) | -1.357(.177)
Brain fitness 3.1(0.70) | 3.8(0.57) | -3.563(.001)
Photo/Video 3.8(0.95) | 4.1(0.52) | -1.159(.259)

Voice 3.3(0.79) | 3.2(091) | 0.297(.768)
Appearance 3.4(0.70) | 3.50.71) | -0.573(.570)
Total (mean) 3.6(048) | 3.8(0.43) | -1.570(.124)

Residents Staff
(n=17) (n=29) t(p)
M(SD)* M(SD)*
Greeting 3.7(0.70) 3.7(0.62) -0.023(.982)
Vital sign 3.5(0.62) 3.9(0.82) -1.777(0.83)
Popular music 4.0(0.87) 4.0(0.69) 0.000(1.000)
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The results of the study showed that two groups were
satisfied with robot application service and there was no
significant difference between the two groups (t = -1.570,
p=.124).

5. Conclusion

With the growing number of the elderly, is leading to
new service robot research in finding ways to improve
their care. This paper presents an elder care robot system
for older people. An elder care robot system provides
human-robot interaction application and monitoring
service. The results of the study showed that the
participants were satisfied with robot application service
and especially interested in popular music and photo
service.
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