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Abstract. We are developing the system that remotely support the daily living 
of people with dementia at home by using multi-media contents for bringing 
their peace of mind, for preventing their behavioural disturbances, and for guid-
ing actions of their daily living, because a major problem in providing good 
care at home to people with dementia is that it must be constantly provided 
without interruption, which puts a great burden on family caregivers. At first, 
our developed system can provide dementia people with multi-media contents 
such as reminiscence photos and videos for instilling a sense of peacefulness in 
their minds. These contents are used in remote reminiscence therapy by using 
simultaneous photo and video sharing. Also, we developed video instruction 
system for guiding their actions in a toilet to help them. We evaluated the effec-
tiveness of our system from viewpoints of relieving the stress of their family 
caregivers, and of the extent of their independence in daily living. According to 
the evaluation results, we discuss on essential problems to be overcome for 
supporting people with dementia remotely, and present our approach towards 
realizing the system that effectively guides and navigates people with dementia 
for living independently. 
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1   Introduction 

Providing a high standard of care for people with dementia and memory-impaired 
(patients) is becoming an increasingly important issue as societies continue to age. At 
the same time, supporting their daily living by handling various behavioral related 
disturbances, such as wandering, agitation, illusions, and incontinence, puts a great 
burden on caregivers, who are often family members [1]. Therefore, we are developing 
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the system that support patients’ daily living by using multi-media contents because for 
bringing their peace of mind, for preventing their behavioural disturbances, and for 
guiding actions of their daily living.  

Reminiscence therapy is reported to bring a sense of peacefulness to the minds of 
patients, which helps reduce behavioral disturbances [2]. Despite its effectiveness, 
reminiscence therapy is difficult to perform at home due to a shortage of experienced 
staff. Therefore, we developed the system for easily conducting reminiscence therapy 
with the patient at home [3, 4], and for enabling remote therapists to conduct audio-
visual communication via the Internet and simultaneous reminiscence content sharing 
with the patient [5].  

Also, the patients and family caregivers want to support the patients’ independent 
life by automatically reminding them of routine chores such as medicine dosing and 
hospital visits, route guidance while going out, and so on. It is also important to not 
only remind patients who developed apractognosia of their household actions but also 
to present to them a sequence of actions in order to effectively support their daily 
living. We are currently developing and evaluating a system for instructing the patient 
to perform actions during a toilet visit [6]. This system provides systematic and de-
tailed illustrations with voice instructions, such as where the patient should stand near 
the lavatory bowl, when he should pull down his pants, and so on. In this paper, we 
briefly introduce the systems that we developed.  

Then, we present benefits and limitations of these systems based on our experi-
ments. Based on these results, we discuss on essential problems to be overcome for 
supporting people with dementia by using contents, and present our approach towards 
realizing the system that effectively guides and navigates people with dementia for 
living independently. 

2   Overview of Our Developed System 

2.1   Reminiscence Video System 

Reminiscence video has been experimentally proven to bring dementia patients peace of 
mind. It is a kind of slideshow video produced by using personal photos of patients. It 
comes with audio and visual effects. The latter include panning and zooming to the 
region containing the person the patient is interested in, and the former include back-
ground music (BGM) and suitable narration to make the video more engaging. We 
developed an authoring tool for easily producing various versions of reminiscence vid-
eos by simply choosing the set of photos with an aim to provide family caregivers with 
it. These effects are applied to each photo based on the meta-data annotated by the video 
author beforehand. The annotations are basically focused on the people in the photo. 
This is because the photos containing relatives and/or friends are often included in creat-
ing a reminiscence video. Fig. 1 is the GUI example of our authoring tool. 

2.2   Networked Reminiscence Therapy System 

Reminiscence therapy is reported to bring peace of mind to patients and to help re-
duce behavioral disturbances. In a reminiscence therapy session, a therapist prepares  
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Fig. 1. GUI Example of Video Authoring Tool 

old tools, toys, photos, and paintings to effectively stimulate memories. Despite its 
effectiveness, reminiscence therapy is difficult to perform at home due to a shortage 
of experienced staff. Therefore, we provided the patient with the system that conducts 
reminiscence therapy by delivering him reminiscence contents, while he talks with a 
remote volunteer via IP TV Phone (Fig.2). Our system provide remote talking part-
ners with such ways for promoting the conversation with dementia patients as select-
ing photos, zooming-up subjects in the photo, feedback of pointing position from 
patient’s terminal, and so on. 

Volunteer

Patient

Reminiscence Content 
Sharing

Volunteer

Patient

Reminiscence Content 
Sharing

 

Fig. 2. Illustrative Example of Networked Reminiscence Therapy System 

2.3   Video Instruction System for Toilet Actions 

method and video contents, and are conducting preliminary evaluation. The posture-
detection system using IR cameras and invisible IR dot pattern projector detects the 
user's state according to his/her 3-D appearance (Fig. 3). Video and voice instructions 
consist of scenes describing nine-step actions, such as asking the patient to stand in 
front of the lavatory bowl, and then pull down his pants, and so on. 
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Fig. 3. Overview of Video Instruction System for Toilet Actions 

3   Problems to Overcome for Realizing Effective Support for  
Daily Living of People with Dementia 

We conducted some experiments for examining the effectiveness of our developed 
systems. Through our experiments, we found some essential problems to be overcome 
for realizing effective support for the daily living of people with dementia. 

3.1   Reminiscence Video and Remote Reminiscence Therapy System 

Our experiments proved that reminiscence video was effective to grab the attention of 
patients [3, 4]. Among audio-visual effects used in a reminiscence video, narrations 
were most important to gain a patient’s attention. For example, usage of a person’s 
name and names of places in narrations were highly desirable for holding patients’ 
attention to reminiscence videos.  

However, we should be very careful not to contain such error as wrong name of the 
subject in the photo because it might confuse patients’ memory and thus cause an 
emotional disorder. Also, selecting photos that didn’t recall sad memories for the 
reminiscence video was very important not to cause their emotional disorders. The 
same problems were pointed out for the remote reminiscence therapy [5].  

3.2   Video Instruction System for Toilet Actions 

We examined seven cases [6] and found that people with moderate dementia confused 
by instructions having such features that required patients to search for an object in 
their surrounding area, and then to interact with that object. For example, a patient has 
tried to open the paper box displayed in the screen as shown in Fig. 4. She had a diffi-
culty to find the real box beside the display, even though we used beep sound and 
LED light for indicating the position of the real box. One of the reasons is that people 
with moderate and severe dementia usually lose their ability to switch their attention 
appropriately according to their situation. 
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Fig. 4. Experimental Scene of Video Instruction System for Toilet Actions 

3.3   Problems to Overcome 

In order to add proper narrations to photos of the reminiscence video, it is necessary to 
interview with people with dementia and their family caregivers for gathering collect 
episode of all photos. Also, we need to remove photos that recall sad memories of peo-
ple with dementia from the set of photos used for producing the reminiscence video. 
However, it costs much time and human resources to do so. On the other hand, in order 
to realize effective activity guidance, we need to prepare the proper video instructions 
according to patients’ cognitive level. It also costs time and human resources. 

Furthermore, it is necessary to switch the attention of people with dementia from 
the guidance video to the object that they interact with. We think that these are essen-
tial problems to realize effective support for their daily living by using contents. 

4   Proposed Solutions 

The first problem we pointed out is how to effectively produce contents for support-
ing patients’ daily living. The second problem is how to realize the user interface for 
navigating the eye gaze of people with dementia to the object that they interact with, 
and for switching their attention to it in order to make them successfully perform 
tasks in their daily living. In order to overcome these problems, we propose the solu-
tions as follows. 

4.1   From Co-imagination to Co-creation 

Through remote reminiscence therapy sessions by using our develop system, the remote 
talking partner stimulates patient’s memory by asking him/her episodes on photos 
shared remotely with each other. Otake proposed “Co-imagination” program [7] for 
prevention of dementia where group of elderly people bring photos according to such 
themes as food, seasonal event, my favorites, and so on, and have face-to-face lively 
conversation on each photo. Selecting photos stimulates their planning ability, and con-
versation about photos develops their communication skill. From this viewpoint, our 
reminiscence therapy system is said to be the tool that provides remote  
“Co-imagination” field for people with dementia and remote talking partner. By talking 
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with people with dementia in this remote “Co-imagination” field, remote talking part-
ners will be able to gather episodes of their photos. Therefore, by providing remote 
talking partners with easy way to record such information of their photos as date, place, 
subjects, and so on, a reminiscence therapy session can be a part of the process of pro-
ducing a reminiscence video. It is said to be “Co-creation” process of a reminiscence 
video where people with dementia and remote talking partners take part in. In order to 
realize remote “Co-creation” field, our remote reminiscence therapy system already has 
features as follows. 

For engaging people with dementia in the conversation with the remote talking 
partner, the region in the photo that the talking partner specify is panned and zoomed 
in the display device of people with dementia. Also, for sharing the interest between 
people with dementia and the remote talking partner, the position in the photo where 
the remote talking partner points for asking the subject in the photo by using the 
pointing device is displayed as the marker on the photo shared in the display device of 
people with dementia (Fig. 5).  

In order to make “Co-imagination” process a part of “Co-creation” process of a 
reminiscence video, we add such new feature to the remote reminiscence therapy 
system as pop-up dialog for inputting the information of the subject when the remote 
talking partner specifies the region in the photo (Fig. 6). This information is used in 
the video production process for searching the photo to be used in the video. Further-
more, the remote talking partner can select the narration related to the subject in 
specified region among typical narrations in the database. After specifying the region, 
input the information related to the region, and selecting the narration, only dragging 
and dropping photos in the timeline, we can produce the reminiscence video as shown 
in Fig. 7. 

Selected region in the photo 
is zoomed and panned.

Pointed position is 
shared on the display.

 

Fig. 5. Remote “Co-imagination” Field (Patient’s Side) 

4.2   Interface for Navigating Eye Gaze and Sifting Attention of People with 
Dementia 

As mentioned before, patients with moderate and severe dementia can pay their atten-
tion to much narrower area than normal people, and tend to stick to one thing. Unless 
we successfully make their attention shift to the target object that they interact with, 
video guidance for helping patients perform tasks will not work well as we expect. 
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Fig. 6. Remote “Co-imagination” and “Co-creation” (Talking Partner’s Side) 
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Fig. 7. GUI for reminiscence video production 

 

In order to make patients’ attention shift from the video guidance to the target ob-
ject, it is necessary to make their eye gaze move to this object. For this purpose, the 
arrow showing the direction to it seems to be promising. The voice instruction show-
ing the direction such as “right” or “left” are understood in the language area of the 
brain. On the other hand, graphic information like arrows to show the direction is 
perceived in the brain area for spatial cognition. The damaged part of the brain by a 
dementia or a brain injury is usually different from patient by patient. Therefore, 
combination use of voice date and graphic information showing the direction to the 
target object will be effective from the viewpoint of ensuring multi information paths 
for recognizing the direction to the target object.  

However, it might be possible for the patient with very severe dementia that even 
such multi information paths possibly will not work for shifting their eye gaze. For 
such a case, we are studying the effectiveness to use a conjugated gaze. By using such 
reflexive response, we are now trying to navigate the eye gaze of people with very 
severe dementia because a reflexive response is likely to be kept well longer than 
higher brain functions like language comprehension and spatial cognition. 
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For evaluating the effectiveness of these methods, we are now conducting the pre-
liminary experiment by using animations of arrows and eyes to indicate the direction 
target object as shown in Fig. 8. 

 

Fig. 8. Examples of Animations for Navigating Eye Gaze of People with Moderate and Severe 
Dementia 

5   Conclusions 

In this paper, we briefly introduce the systems that we developed for supporting the 
daily living of people with dementia at home. Based on experimental results, we dis-
cuss on essential problems to be overcome for making our system more effective. 
“From Co-imagination to Co-creation” and “Navigating Eye Gaze and Sifting Atten-
tion” are our key concept for overcoming these problems though we’ve only just 
begun.  
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