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Fig.9 The evaluation of the data entry operation for
the generation from 20 to 59 years old
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Development of Rihabilitation System for Home Care

using Horse Riding Simulator with Computer Graphics
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Abstract

Rehabilitation is usually performed by the therapist in the hospital, However, rehabilitation at home is encour-
aged for reduction of medical expence, recently. Rehabilitation at home is effective for health management for
patients of chronic diseases. To realize ihe rehabilitation at home, it is important to give the motivation to
patients. The cost of the equipment must be redused. The system must be automated and patients without any
restriction will be recommended. Therefore, we developed the rehabilitation system using horse riding simulator
with computer graphics. Because our system is simple composition, the subject does not need the special op-
eratlon. In addition, computer graphics gives the motivation to the subject. The result of the experiment, our.

system is effective for seventy percent of subjects.
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Fig.5 Horse riding corse
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Fig. 8 Result of Motion Measurement

Fig.7 Presented Scene
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Fig.9 Scenary of the Measurement
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Application of Mobile Phone Technology
in the Elderly — A Simple Telecare
System for Home Rehabilitation

Toshiyo TAMURA, Yasushi MASUDA*, Mitsuyoshi SEXIMOTO**, Yuji HIGASHI** and
Toshiro FUMOTO **
Department of Biomedical Engineering, Chiba University
*Nara Institute of Science and Technology *
Fujimoto Hayasuzu Hospital

Abstract: This study examined the use of mobile phone for home health care and
described an altemative telemedicine framework, The framework aims to transmit small
but sufficient amounts of data for daily monitoring of residential subjects” basic health
status. We tested the remote monitoring of heart rate and respiration. The system was
tested in real home-visit rehabilitation environments and was found to be useful both for
the therapist and the patients in planning and evatuating daily rehabilitation training.

1 Introduction

Advances in Information Technology and Telecommunications (ITT) have played a catalytic role
in recent developments within the field of Assistive (Rehabilitation) Technology, facilitating the
introduction of new products and services. The importance of ITT to elderly people cannot be
over-stated. As well as everything else that a personal computer (PC} user takes for granted in this
electronic age (communications and health information through the internet, smart houses and other
applications.), a eldetly person must also handle the PC as an ordinary telephone or mobile phone.
To avoid a complex handling of PC resulted in very restricted access to today's services and
facilities, we have been developed a tele-health care for home rehabilitation without PC.

2. Methods
2.1 System configuration
The system consists of a monitoring system in the home and a viewer system for the therapist. A
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TCP/IP network using various physical communication infrastructures connects the sub-systems
(Fig.1).

The home-side system consists of an air-filled mat, a sensory and analysis unit, and a bridge unit
that handles connections. When a subject lies on the mat, the mat senses pressure from the subject’s
respiration or heartbeat, The analysis unit (Bio-Sensor Node BN-6, Yokogawa Electric Corp.}
continuously monitors pressure perturbations with a pressure sensor and estimates rates for
predefined timeframes. Estimates are stored in a built-in web server system in HTML format,
accessible via an integrated Ethernet interface. The analysis unit originally constructed a direct
connection between household products, air-filled mat with amplifier in our case and Internet.
However, we need another converter to transfer data to the currently available communication tool
such as a mobile phone. An embedded microserver unit (OpenBlockSS, Plat Home Inc.) serves as
the bridge unit. Since the unit is integrated in a fanless microcomputer module, it conforms to the
silence requirement. A mobile phone modem (MobileDP 2496P, NTT DoCoMo Corp.} connects the
bridge unit and a mobile phone (Fig.2a).

. Air mattreésg

Thierapist

Dispaly

Analytical data o n
(hear and respiratory rates

Figure 1 System configuration

Therapists would access the home-side sensor node to browse a subject’s status and could
quickly check various patients shown in Fig.2(b). To track or record long-term transitions in health
status, the system would have to store and arrange acquired information. In addition, if signs of
emergency arise, the hospital side would have to contact the home side immediately. Since
therapists do not necessarily have expert computer knowledge, the viewer system should have a
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simple interface that does not require special knowledge for setup, browsing, or reporting.

. We therefore developed a viewer system using a personal digital assistant (PDA) and a mobile
telephone. PDAs have web access via popular web-browser interfaces, as well as simple text-editor
functions suitable for making reports. An infrared modem links the PDA and the mobile phone.

@) )

Figure 2 (a) The system in the home fro, left Bio-sensor node, micro-server, and mobile phone.
(b) The system using therapist. Form top PDA, mobile phone and connector

The connection between the sensor and the viewer system should be carefully balanced between
performance and cost. Qur system requires information on estimated heart rate and respiratory rate
at several points after exercise. Such data use a few kilobytes of space at most, even when formatted
in HTML text. If formatted as HTML, on-request rather than permanent connections should be
designed. To ensure the subject's privacy, protection of measured data is very important when
connecting the sensor and viewer terminals through a public communication infrastructure such as
the Internet. Thus, privileged access or encryption should protect the data. Our system fimits access
to the phone number for incoming calls to the bridge unit. Additionally, password authentication is
requested when connecting.

2.2 Subject and experimental set-up
We operated the system in real patients’ homes to evaluate its potential. We conducted the testing
in Miyazaki Prefecture, Japan. A therapist from Fujimoto Hayasuzu Hospital and two residential
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patients joined in the experiment. Prior to the experiment, the hospital’s ethics committee ensured
that the patients and their families had given both oral and written informed consent.

The system was placed in a briefcase for easy installation. Prior to the experimenits, the therapist
was given brief instructions on system installation and use. After the brief explanation, the therapist
could install the system in five minutes.

The therapist used the PDA. system to measure heart and respiratory rates under the following
three conditions:

1. At the hospital, 30-60 minutes before training,
2. At the patient’s home, at the beginning and end of the training,
3. At an outdoor location, remote from both the home and hospital, 30-60 minutes after training.

Figure 3 shows the measurement points of the
experiments. A is the hospital where the therapist
works, C and D are the patients home. On a way to a
patient home, the therapist tried to contact the
patient’s record at the point of B.

Figure 3 Measurement points

3. Results

Each operation took approximately 2 minutes, including about 40 seconds for HTTP data
transmission. Although radio wave malfunctions caused several lost comnections, the system
recovered easily by reloading via the web browser. The therapist used each measurement to check
the patient’s stability. Although heart and respiratory rates increased immediately after training, the
increased rates were considered safe and the subject recovered in 30 minutes. Figure 4 shows the
results of the experiment. In a patient (case 1) who lives 30 km apart from the hospital, the heart
and respiratory rate were obtained at hospital one hour before rehabilitation training. Those were
obtained on a way to the patient home pointed at B, then before and after rehabilitation fraining at
patient home. After 30 min of rehabilitation training, the therapist visited next patient (case 2) and
the heart and respiratory rates were obtained both patients.

The result of case 1 indicates the higher heart and respiratory rates were observed after
rehabilitation training but those were down after 30 min. However, there is no tendency for case 2.
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Figure 4. Results

4. Discussion
The system successfully obtained data on patient status. Because we simplified the system

structure so that the therapist needed only to plug in to start or stop the system, the time and cost for
installation and maintenance were appropriate for our needs. Patients also approved of the system's

compact, silent, and non-constraining nature.
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Evaluation of the power-assisted walker in walking training for the elderly
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Abstract The elderly declined the walking ability require the walking training. In the training process, they use various
walking aids such as walkers and canes. However, walking with walking aids is unstable, and it is difficult to train the long
distance walking. In this study, we attempted to introduce (he power-assisted walker (Hitachi 11d.) into the walking training in
a geriatric health services facility. As a result, the stability of walking improved using the power-assisted walker walking. In
addition, the risk of the falling was decreased. For the subject who had used the parallel bars in the walking training, the
walking speed and the step increased by using the power-assisted walker. Moreover, the body motion became to normal pattern
corresponding to one step cycle. It was suggested that the power-assisted walker was useful to walking training in the elderly.

Keyword Elderly, Walking Training, Power-assisted Walker
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