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CHAPTER 8.  

iCare E-SERVICE DELIVERY 

8.1. Introduction 

According to the report conducted by The Department of Economic and Social 

Affairs of the United Nations, the growth of the aging population around the world 

will reach 1,200 million in the year 2025. Seriously, the number will increase to more 

than 2,000 million in the year 2050. In addition, The World Health Organization, (also 

known as WHO), conducted research that showed the projection of disabled world 

population aged over 65 years will increase to nearly 18 million. Furthermore, 

unnecessary deaths cost the nation more than 1 billion dollars in avoidable hospital 

bills, nearly 41 million work days, and result in the loss of $11.5 billion for American 

businesses. Owing to this significant scale of the aging population and the cost 

involved, quality lifestyle of the elderly is vital.   

Quality addressed in this paper comprises the following elements: (1) 

leading-edge personal care and services that are adaptable to a changing society (2) 

community involvement that engages in social accountability, volunteer involvement 

and relationship building (3) consumer-friendly information that provides accessible 

and understandable information for older adults, families and caregivers (4) consumer 

participation that engages residents/clients, family members and other consumers in 

care and services (5) continuous quality improvement that use particular methods to 

enhance existing services (6) public trust and consumer confidence that commits to a 

policy of outreach, openness and authenticity to increase public understanding of 

quality aging services and earn the trust of the consumers. 

In rendering technologies for aging services, health-care systems have been 

aiming to achieve the health needs and expectations, ensuring access to effective and 

appropriate health technologies, and a fair and sustainable financing of health care. 

The challenges of the health care systems rest on the security for the elderly people, 

the best care supported, and the greatest independence for people with disabilities.  

Nevertheless, both the private and the public sectors of health care are losing ground 

in their efforts to balance competing goals of sustainable cost and good quality. The 

GAO (Government Accountability Office) of The United States reported that the 

composition percentage of spending on personal health care services: in the years 

from 1982 to 2002 indicated that hospital care declined from 48 to 36 percent and 

home health care rose from 1 to 3 percent simultaneously.  In the United States, 

health care was one of the nation’s top five tax expenditures in the fiscal year of 2003.  
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On the other hand, eCare is an emergent issue of health care that utilizes the Web 

technologies. Angood (2001) identified three trends of eCare that are based on the 

Internet, which are medical informatics (focus on information), telemedicine (focus 

on communication), and cybermedicine (focus on internet and global networking 

technologies). The definition of telemedicine has been carefully put forth by the 

Institute of Medicine; it includes any interaction between a patient and a health care 

practitioner that is not face-to-face. However, there are various obstacles of 

telemedicine such as the cost, complexity of health care systems, communication 

networks and accessibilities.  

Existing aging services (health care or eCare) are mostly oriented to clinical 

gerontology (e.g., exercise technology, sensor technology) or neuropsychology of 

aging (e.g., pre-symptomatic diagnosis of age-related cognitive decline, devices for 

the amelioration of age-related changes in human sensory and motor systems). Certain 

quality dimensions are disregarded such as community involvement, consumer 

participation and continuous quality improvement.  

Based on the desired elements of quality, this paper devises a novel notion called 

iCare (intelligent Care) which extends eCare (electronic Care) technologies to a 

domain of ambient e-services that address consumer participation, community 

involvement and continuous quality improvement. The objective of iCare is to 

provide quality e-services to the elderly people anywhere and anytime via an iCare 

home portal. In other words, iCare is more oriented toward the behavioral and social 

angle of quality-aging e-services. 

On the other hand, experience economy is an emerging service paradigm 

addressed in Chapter 1. iCare furnishes an environment (i.e., a customized stage) to 

co-produce value by e-service delivery which is memorable in accord with the 

consumer’s preferences. Different consumers may have myriad stages and 

experiences. Accordingly, iCare follows the spirit of experience economy which 

emphasizes the process of e-service delivery with value co-creation. 

Meanwhile, the domain of ambient e-services is characterized with an ambient 

iCare e-services framework (comprising an iCare e-service ontology and an iCare 

e-service provision quality model). This framework implies a future roadmap of 

quality-aging e-services that can be particularly accounted as warm-hearted 

technologies. The attempted features of the ambient iCare e-services include ambient 

service accessibility, unbound information reachability, attentive personalized service 

provision, innovative life-style creation, precious digital memory and seamless social 

connection. 
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8.1.1. Foundations of the iCare Framework 

 iCare takes into account a variety of dimensions (environment, physical, 

relationship and decision dimensions as shown in Figure 8-1. The environment 

dimension refers to ambient software and hardware (wired and wireless) required for 

the deployment of the iCare infrastructure. The physical and relationship dimensions 

come from the notions addressed in Intel Inventing Wellness Systems. The physical 

dimension regards the issues of independence, safety, and quality of life of aging 

people. The relationship dimension emphasizes on social network that features 

meaningful human interactions. A distinct value of iCare rests on the decision 

dimension, which represents automated collective decisions for determining 

appropriate e-services tailored to the personal situational context of the elderly people, 

and enabling effective delivery of quality e-services. These decisions would be 

rendered often by myriad kinds of participant roles involved in the iCare environment 

automatically and intelligently.   

The relationships between the aforementioned four dimensions are depicted in 

Figure 44. Empowered by the environment dimension, the physical and relationship 

dimensions unfold as the core of iCare (that subsequently supports the generation of 

the collective decisions in the decision dimension regarding the provision of 

appropriate and continuously improved quality e-services in response to the objectives 

addressed in the physical and relationship dimensions ).   

The physical dimension comprises three main areas (promoting healthy behavior, 

early disease detection, and improved treatment compliance). The aims of this 

dimension are providing problem prevention in the first place (promoting healthy 

behavior), establishing disease signatures before symptoms become readily apparent 

(early disease detection), and helping people recover (improved treatment 

compliance). This dimension is often accounted as a region of formal care giving in 

which formal caregivers (e.g., nurses, doctors) are involved. 

The relationship dimension, on the other hand, regards a region that engages only 

the informal care giving people (e.g., friends, neighbors, coworkers, family members, 

content providers, etc.). The connections of physical and relationship dimensions then 

unfold the basis of the iCare domains (as shown in Figure 8-2). In other words, iCare, 

extending from eCare, addresses consumer participation and community involvement 

(in the physical and relationship dimensions), in addition to continuous quality 

improvement of provisioned e-services recommended by the decision dimension.  
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Figure 8-1 iCare Dimensions Cube 

 

 
Figure 8-2 Relationships among the basis dimensions of iCare 

The remainder of the paper is organized as follows. Section 2 briefs the existing 

relevant works. Section 3 unfolds the iCare framework including an iCare e-service 

ontology and an iCare e-Service provision quality model. Section 4 then showcases an 

implementation of the iCare home portal.  Finally, a conclusion is furnished in 

Section 5. 

 

8.2. Literature 

In this section, we synthesized some relevant research projects regarding systems 

utilizing sensors and actuators to monitor the occupants, to communicate with each 

other, and to intelligently support the occupants in their daily activities. Haigh and 

Yanco (2002) addressed these systems as ones of “Smart-Home Technologies”. Two 

categories of the systems unfold (home technology and care technology): 
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8.2.1. Home Technology 

In the category of home technology, there are several related projects conducted 

by well-known universities: 

� The Aware Home was proposed by Georgia Institute of Technology. It was an 

experimental residence that had two identical and independent living spaces.  

The target was to investigate issues centered on computing in the home. The 

project covered technology-centered and human-centered technologies. In the 

technology-centered themes, the project pertained to context awareness and 

ubiquitous sensing, individual interaction with the home, the smart floor, and 

finding lost objects. For instance, the project provided support for the elderly to 

find lost objects, in specialized spaces learn about users’ habits /behaviors, and 

know who is there and what they are doing. In the human-centered themes, the 

project aimed to support social connections between elder parents and their 

mature children, support everyday cognition, and sense/identify potential 

circumstantial crisis. Additionally, privacy and security were crucial issues 

addressed in the project. In this project the occupants were constantly monitored 

and tracked while cautiously collecting and storing personal information. 

� The MIT’s House_n was another renowned research project in designing a future 

home architecture. The project built prototypes demonstrating how to create 

environments that help people live longer and healthier, reduce resource 

consumption and integrate learning into their everyday activities in the house. 

The PlaceLab was an actual apartment-scale shared research facility (opened in 

the summer of 2004) where new technologies and design concepts would be 

tested and evaluated in the context of daily lives. Significantly, the project was 

capable of measuring learning or behavior change, using context-based 

simulation and detecting the point of decision.  

� The Smart House was an alternative smart home environment in which its 

computation was embedded into physical objects (e.g., walls, floors, doorways, 

clothes, etc.). The Smart House aimed to proactively change its environment to 

provide services that promoted an independent lifestyle for the elderly. The 

applications in the Smart House furnished the mobile client with caregiver’s 

assistant, general reminder and augmented awareness. The significance of the 

project was to provide a smart environment and assisted the elderly to be 

independent. 

� The Gloucester Smart House was a project that developed several integrated and 

stand-alone smart house systems to assist people with dementia. The systems 

were built in the house such as the bath and basin monitor (to prevent floods 

occurring), the night light (to detect the user getting up), the time of day voice 
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reminder (to provide messaging through voice units distributed around the 

house), and cooker monitor (to monitor a cooker and turn it off if smoke or gas 

were detected). Additionally, the stand-alone systems were evaluated by people 

with dementia in five European countries. 

� The uHouse was a comprehensive home health monitoring system in South 

Korea which monitored a patient’s biosignals (e.g., the signals were detected 

from sensors and devices) and activity. The objective of the uHouse project was 

to develop a system that could monitor a patient’s biosignals continuously 

without obtrusive additional devices or attachments. Thus, the uHouse is a 

continuously real-time system to help both elderly people who lives alone or are 

rural residents. 

 

8.2.2. Care Technology 

In Care Technology, there are various relevant projects which apply mobile 

technology for cognitive assistance for people suffering from Alzheimer’s disease: 

� Autominder was a cognitive orthotic system developed by NASA JSC which 

helped older adults adapt to cognitive declination and continue the satisfactory 

performance of routine activities. Autominder provided adaptive/personalized 

reminders for activities in daily living and maintained an accurate model of the 

client’s daily plans.  On top of that, Autominder monitored its execution and 

planed reminders accordingly.  The architecture of Autominder included three 

components: the personal manager, client modeler, and personal cognitive 

orthotic.  The plan manager initialized and flexibly updated the client’s plan.  

The client modeler monitored the execution of the client plan, using information 

about observable actions of clients, and decided the right time to issue reminders.  

The personalized cognitive orthotic was responsible for deciding what and when 

to issue reminders.  In addition, it aimed to ensure the client to be aware of 

planned activities, avoided introducing inefficiency into the client’s activities and 

made the client overly reliant on the reminder system. 

� The second project is Assisted Cognition project developed by the University of 

Washington, Medical Center and Alzheimer’s Disease Research Center. The goal 

was to enhance the quality of life for people suffering from Alzheimer’s disease 

and similar cognitive disorders.  The systems provided the abilities of sensing 

the individual’s location and environment, learning daily behavior and offering 

help to patients through various categories of interventions. The ultimate aim 

was to integrate patient’s physical (with environment) and social (with human) 

contexts. The systems included three major parts: the activity compass, adaptive 

prompter and technical components. The activity compass was a tool that helped 
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direct a disoriented person towards their destination and the adaptive prompter 

helped guide an impaired individual through the steps of activity. The technical 

components contained sensor layer, data fusion layer, behavior recognition layer, 

plan and intention recognition layer and intervention layer. The significance of 

the project was the emphasis of Alzheimer’s patients that differentiated 

themselves from the other projects. 

� The third project is Nursebot project which was developed by Carnegie Mellon 

University. The goal of the project was the development of personal robotic aids 

that served five primary functions: cognitive prosthesis, safeguarding, systematic 

data collection, remote tele-medicine and social interaction. In addition, the 

systems provided two way tele-presence interactions, spoken interaction with the 

robot, face finding and tracking, and navigation to guide safely. The research had 

shown PDAs were less effective for assisting elderly people because the users 

had to remember to carry the devices at all times. 

� The fourth project is UbiMon pProject, which aimed at investigating healthcare 

delivery via combining wearable and implantable sensors (i.e., a body sensor 

network system). The goal of the project was to monitor patients under natural 

physiological state for the detection and prevention of transient but possibly life 

threatening abnormalities. A body sensor network system, in general, 

encompasses six main components (the sensors, remote sensing units, local 

processing units, patient database, and the workstations). The significance of this 

study was to merge typical wearable and ubiquitous sensor research and 

traditional clinical monitoring. 

� MiCare project is a patient-centric pervasive healthcare environment which 

focuses on (1) seamless integration of care services (e.g., nurses, therapists and 

pharmacists may participate in a give care situation) and (2) context-aware 

authorization of healthcare records (e.g., secures the private information with 

well-managed controlled access only). In addition, the proposed architecture of 

MiCare utilizes P2P engagement for distributed data exchange in dynamic 

contexts. Thus, MiCare project seams the care services with multiple roles and 

manages healthcare records by authorization in different contexts. 

In summary, the literature manifests that the two categories of research projects 

relate to the iCare concepts mainly in the environment and physical dimensions (for 

home technology focuses on physical environment and care technology concentrating 

on mental assistance, as shown in Table 8-1). That is, these systems were mostly 

oriented to sensor technology of clinical gerontology or age-related motor/cognitive 

amelioration of neuropsychology. Progressing beyond the environment and physical 

dimensions, iCare implies a novel industry of quality e-services that emphasizes 
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community involvement, consumer participation and continuous quality improvement 

by two additional dimensions raised (relationship and decision). 

 

8.3. Framework of Ambient i-Care e-Services 

Despite that iCare implies a novel and promising industry (that is believed to 

engender significant values in the oncoming future), there is still a lack of framework 

to develop this promising industry. In this section, a taxonomy of iCare e-services is 

exemplified first in order to give a roadmap for the future directions of iCare 

e-services, followed by the presentation of the iCare framework that comprises the 

iCare e-service ontology and e-sevice provision quality model. This framework is 

unfolded mainly from the perspectives of the service providers and the customers that 

include the elderly people and their caregivers (formal/informal), friends, family 

members (local/distant), etc. 
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Table 8-1 The Comparison among current Home Technology, Care Technology, and iCare 

 Home Technology Care Technology Home+Care 

Technology 

Component Aware 
Home 

House_n Smart 
House 

Gloucester 
Smart House 

uHouse Autominder Assisted 
Cognition 

Nursebot UbiMon MiCare iCare 

Nursing     ˇ̌̌̌   ˇ̌̌̌  ˇ̌̌̌  

Daily Living 
Assistance 

ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ 

Sensor 
Monitoring 

ˇ̌̌̌ ˇ̌̌̌  ˇ̌̌̌ ˇ̌̌̌  ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ 

Social Network ˇ̌̌̌      ˇ̌̌̌ ˇ̌̌̌   ˇ̌̌̌ 

Early Detection 
of Problems 

ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ ˇ̌̌̌ 

Proactive Needs 
Identification 

          ˇ̌̌̌ 

Collective 
Decision for 
Service 
Recommendatio
n 

          ˇ̌̌̌ 

Collaborative 
Service 
Delivery and 
Pricing 

          ˇ̌̌̌ 
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8.3.1. Taxonomy of iCare e-Services 

As shown in Figure 8-3, iCare e-services can be categorized into Taking iCare 

e-Services and Giving iCare e-Services34. As follows are the descriptions of these 

e-services: 

� Giving iCare e-Services: this represents a set of e-services that engage an elderly 

person to contribute to individuals or communities, unfolding two sub-categories 

of e-services (individual-centric and community-centric).  

� Taking iCare e-Services: this represents a set of e-services that engage an elderly 

person to attain myriad kinds of resources (physical, mental, combined or 

informative): 

� Physical: an example of this kind of e-services is telemedicine e-services 

that provide remote medical assistance. 

� Mental: exemplars of this kind of e-services include the Home-Movie 

e-Service and connection-oriented e-services (both of which aim to provide 

aids to a lonely aging people based on social connections). 

� Combined (mental plus physical): an example of this kind of e-services is to 

present to an elderly person therapy entertainment (that could be 

individual-centric or community-centric).   

� Informative:  this refers to the e-services aiming at the provision of myriad 

kinds of information (specialized, generic or only for personal information 

management).   

Social

Services

Giving

Services
Taking

Services

Individual-

Centric

Community-

Centric
Physical Mental

Combined 

(Physical+Mental)

Informativ

e

Home-

Movie
Connection

Telemedicine

Therapy

Entertainment

Individual-

Centric

Community-

Centric

Specialized Generic
Personalized 

info. Mgt.

Combined with

3rd party

 

Figure 8-3 Taxonomy of iCare e-Services 

 

                                                 
34 For simplicity, this taxonomy is targeted only to the elderly people who are not seriously ill.  
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8.3.2. Ontology of iCare e-Services 

In the iCare ontology, we discriminate four major concepts (device, home-portal, 

participant and service) as shown in 錯誤錯誤錯誤錯誤! 找不到參照來源找不到參照來源找不到參照來源找不到參照來源。。。。. From the concepts of 

Device and Participant, there will be different hardware (e.g., sensors, handheld 

devices, objects, etc.) and roles (family, caregiver, friend, etc.) involved in the iCare 

environment.  Moreover, Home-Portal is regarded as a smart interface connecting 

the elderly people with service providers and other kinds of participants. These 

concepts are further detailed as follows: 

� The Service concept is characterized with three high-level attributes (scope, 

source and type) as shown in Figure 8-5. 

� Scope means the degree of heterogeneity and reachability that a service 

embodies (i.e., how specialized and widely an e-service takes on).   

�  Source indicates the resource origins from which an e-service draws upon 

(e.g., human beings or content providers).   

� Type specifies the form of an e-service is rendered. They could be 

data-oriented (e.g., provisioned text or multimedia), community-oriented 

(e.g., the buildup of community channel for the elderly people), personal 

information (e.g., information management pertaining to the daily life of the 

aging people), and information category (e.g., special-topic information 

such as medical information or financial information).   

� The Device concept refers to the set of devices (involved in the iCare e-services) 

that can be divided into two categories (electronic and non-electronic) as shown 

in 錯誤錯誤錯誤錯誤! 找不到參照來源找不到參照來源找不到參照來源找不到參照來源。。。。. 

� Electronic means electronic hardware involved in the iCare environment 

(i.e., sensors, handheld devices, etc.). 

� Non-Electronic indicates the non-electronic equipment around the 

surroundings (e.g., myriad kinds of objects). 

� The Participant concept is characterized with four attributes (role, relationship, 

profile and preference) as shown 錯誤錯誤錯誤錯誤! 找不到參照來源找不到參照來源找不到參照來源找不到參照來源。。。。 

� Role indicates the character played by a participant involved in the iCare 

environment (e.g., the elderly person, caregiver, family member, remote 

caregiver, etc.). 

� Relationship means the relationship of a participant to the elderly person. 

� Profile specifies the demographic profile of a participant. 

� Preference specifies the preference of a participant (e.g., for the example of 

the elderly person) It includes the set of e-services the elderly person has 

consumed or his (her) habits and hobbies. 

In 錯 誤錯 誤錯 誤錯 誤 ! 找 不 到 參照 來 源找 不 到 參照 來 源找 不 到 參照 來 源找 不 到 參照 來 源 。。。。 , a node refers to a concept described as 
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aforementioned, a dotted arrow line then indicates the “is-a” relationship from a 

subclass concept to a class concept, and a solid arrow line denotes the “part-of” 

relationship from a part concept to an integral concept.   

An exemplar (Home-Movie e-service) is exerted to explain how an e-service is 

characterized in terms of the concepts defined in the iCare service ontology. This 

service provides customized video that combines the photos, pictures and videos 

(probably provided by remote participants or media). The goal of this service is to 

help lonely aging people feel cozy by enjoying the combined media originated from 

family members or friends. The characteristics of the Home-Movie service unfold as 

follows: 

� Source: an appropriate social circle based on the “relationship proximity” 

(high, medium, and low) of the elderly people with respect to a given 

recognized “mood status” (happy, home sick, etc.) of the elderly people. 

� Type: a data-oriented form represented with the multimedia format. 

� Scope: “profile-matched” of heterogeneity and designated areas of 

reachability with respect to the elderly person’s preference  

The iCare service ontology is the first attempt to delimit quality aging e-services 

engaging both consumer participation and community involvement. This novel and 

serviceable ontology is believed to be capable of unfolding the beginning of the 

industry by soliciting myriad kinds of services characterized by the concepts defined 

in the ontology. 

 

Figure 8-4 Ontology of iCare 
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 Figure 8-5 Ontology of Service Concept 

 

 

8.3.3. iCare e-Sevice Provision Quality Model 

In this section, an iCare e-service provision quality model (as shown in Figure 

8-6) is proposed so as to serve as a theoretical basis to explain the delivery of the 

iCare e-services. 

The model proposes that a particular belief, user perception (that can further 

decompose into two sub-beliefs, precision and goal relevance), is the primary driver 

for service usage. Precision stands for “the degree to which an elderly person believes 

that using a particular service would improve his or her life quality in depth” and goal 

relevance for “the degree to which an elderly person believes that using a particular 

service would improve his or her life quality in width”. Precision and goal relevance 

then affect jointly to an elderly person's behavioral intention to use the service, which 

then leads to actual service use. The measures of user perception then include 

acceptable cost, appropriate scope, useful sources, and appropriate type.  In addition, 

Intention to Use would influence Actual Use of the e-services (with which the service 

history is subsequently adjusted). 

We also presume the existence of the elderly needs that can join with the elderly 

activity history to facilitate the recognition of the service goal attempted. The 

recognition of the service goal subsequently identifies35 a set of e-service candidates 

characterized by the allowed cost and the identified scope, source and type of the 

                                                 
35 This identification is attained from an automated process of collective decision making (for 
determining appropriate e-services tailoring to the personal situational context of the elderly people) 
involving myriad kinds of participants in the iCare environment.  
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e-services. Selecting an appropriate e-service for the candidate set is then unfolded as 

an overall consideration of these measurements and an evaluation of service depth and 

width. The activities of service selection and provision are also grounded on the 

service ontology and the service history of the elderly person. 

In short, the primary driver of service delivery rests on user perception that 

subsequently takes on the two factors of precision and goal-relevance (respectively 

representing the depth and width of the provisioned services). Moreover, 

goal-relevance affects precision for the services could be deviated from the goal and 

influence the accuracy if the width is not enough. Furthermore, this model is a 

feedback-driven model that interacts with an elderly person so as to enable continuous 

quality improvement in the provision of the e-services meeting the needs of the 

elderly person. However, future research on the validity and reliability of the 

proposed model is required in order to further verify the presented e-Service Provision 

Quality Model. 
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Recognized 

Goal

Precision

Goal-

Relevance

User 
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Intention 

to Use

In Context
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Figure 8-6 iCare e-Service Provision Quality Model 

 

8.3.4. Collective Decision for Service Recommendation 

As shown in Figure 8-1, a distinct value of iCare rests on the decision dimension, 

which represents automated collective decisions (involving myriad kinds of 

participant roles) for determining appropriate e-services (in terms of service concepts 

as previously defined) tailoring to the situational context of the elderly people. This 

section briefly describes the underlying theory (Stacey Diagram) of the iCare decision 

dimension and identifies its future research directions.  

Stacey Diagram (or called Certainty-Agreement Diagram) was proposed by Ralph 

Stacey (1996) and the objective was to select the appropriate management actions in a 

complex adaptive system (involving multiple participants) based on the degree of 
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certainty and level of agreement (as shown in Figure 8-7) 0.  

High

High

Low

Low
Chaos

Plan 

and 

Control

Zone of 

Complexity

Certainty About 

Outcomes

Professional/Social 

Agreement About 

Outcomes

 
Figure 8-7 Stacey Diagram 

The left-lower corner of the diagram is the simple zone, which means the decision 

problems are straightforward to plan and control (close to certainty and agreement).   

The right-upper corner of the diagram is the chaos zone, which represents the 

problems tough to handle for being without conformity (far from certainty and 

agreement). In addition, the zone in between the chaos and simple zones is called 

“zone of complexity”.   

There are many different disciplines of collective decision making corresponding 

to different zones of decision problems. In accord with the different degrees of 

certainty and agreement, the disciplines include garbage-can, brainstorming, intuition, 

identification development, and agenda building.   

For iCare, collective decision making is a significant element of the iCare 

e-service provision quality model for its influences on goal-fitting. Stacey Diagram is 

employed as the theoretical foundations for the resolution of the collective decision 

problems under the certainty and agreement dimensions. 

 

8.4. A Prototype Implementation of iCare Home Portal 

In this section, we present a prototype of the iCare home portal (implemented 

with the SOA architectural strategy abbreviated as in Figure 8-8). Collective decision 

for e-service recommendation involves three building blocks (as the mapping shown 

in Figure 8-9), which are Case-Based Reasoning Model (providing regular decision 

within single need), Brainstorming Model (providing innovative decision within 

single need), and Garage-Can Model (providing appropriate decision within multiple 

needs and resources constraints): 
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Figure 8-8 The system architecture of the iCare home portal 

  

  

Figure 8-9 The mapping of Stacey Diagram and Collective Decision Model 
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Figure 8-10 Snapshot of the iCare Home Portal (inference pathways for collective decision) 

 

8.4.1. Case-Based Reasoning Model 

The purpose of case-based reasoning model aims to infer the reasons of changed 

mood in a sensor networking environment and furnish aid proactively. Two major 

characteristics are identified as: (1) discovering the reasons for actively and provide 

support, and (2) inferring the reasons based on the degree of similarity to past cases 

and deciding the service concepts recommended (as demonstrated in Figure 8-11). 

This model presents a Substitution-Based Case Adaptation CBR to analyze the 

causes of effecting the change of an aging person’s mood status. The 

substitution-based case adaptation utilizes a limited number of cases to extract the 

relations between cases and case attributes and the relations adapt automatically in 

accord with feedback attained. Hence, the contribution of case-based reasoning model 

intends to improve the living quality for elderly people from the mental perspective. 

The related e-services will be invoked by a case-based reasoning model after 

analyzing the necessary attributes. 
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Figure 8-11 The snapshot of Case-Based Reasoning Model 

 

8.4.2. Brainstorming Model 

The purpose of brainstorming model aims to combine the concepts of 

brainstorming theory and intelligent agents for attaining a collection of automated 

decision agents (representing certain participants to engage in a session of idea 

generation for innovated service recommendation). This model utilizes the method of 

Q-Learning grounded on three capabilities of human’s association (e.g., similarity, 

contiguity, and contrast). 

The contribution of the brainstorming model is to reach autonomous collective 

decisions in a brainstorming session with the collaboration of a set of learning agents 

(as demonstrated in Figure 8-12). These agents also learn to adapt their ideation 

capabilities automatically in accord with the brainstorming sessions developed. 

Accordingly, innovative service recommendation will be continuously derived when 

the brainstorming model is triggered and this is very different from the conventional 

model service recommendation. 



 152 

 
Figure 8-12 The snapshot of brainstorming model 

 

8.4.3. Garbage-Can Model 

The purpose of garbage-can model aims to present a decision mechanism which 

recommends appropriate e-services to the elderly person when he/she has multiple 

needs and resources constraints. This model combines the concepts of Garbage Can 

Theory and an intelligent agent so as to furnish a decision strategy deciding on an 

appropriate order in needs satisfaction considering the limited resources among 

participants. The agent also learns to adapt their strategy automatically in accord with 

the feedback attained. This model utilizes the method of H-Learning and devises a 

garbage can model to cope with multi-folds of the elder’s needs and the participants’ 

resource constraints.  

From Figure 8-11 to Figure 8-13, the iCare home portal constantly manifests the 

status information of the three collective decision models which intelligently 

discovers and recommends appropriate service concepts (that subsequently will be 

handled with the SOA Service Provision component for selecting the e-services to 

invoke for the elderly person),  enhancing the quality of life for aging in place. 

Moreover, iCare addresses the quality elements as consumer participation, community 

involvement and continuous quality improvement. 
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Figure 8-13 The snapshot of garbage can model 

 

8.5. A Case Scenario 

iCare provides an environment to elderly people with emergent needs 

identification (identify the needs proactively), automated collective decision (decide 

what services to deliver), adaptive service provision and event notification (adapt 

event preference from elderly person’s preferences and behaviors), and collaborative 

pricing (elaborate services closer to the needs in the time period). A case scenario will 

be demonstrated in the following story with a day for David, an elderly person who 

lives independently. 

 

Figure 8-14 iCare system process 
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David is an elderly person who is sixty four years and lives in Taipei for ten 

years. His living habit is regular and simple everyday, for example, waking up around 

four o’clock and taking a walk in the park in the morning. He cooks for himself for 

the lunch, takes a nap, and chats with friends in the afternoon. Finally, he eats lunch 

around four o’clock and watches TV until nine o’clock. 

 

Figure 8-15 iCare building blocks 

One sunny day, David wakes up and prepares to go walking as usual. iCare system 

checks the carry-on objects for David proactively to see if he forgets to bring anything. 

However, the system finds David forgets to bring the key simultaneously and notifies 

him to double check the objects. These processes were triggered by emergent needs 

identification and automated collective decision (Case-Base Reasoning) blocks. 

David actively submitted the information of karaoke campaign one week ago 

through iCare system. Thus, iCare system informs him in the lunch time that there 

will be a campaign this afternoon in the community. Meanwhile, iCare system checks 

David’s preference and inquires him to register if he needs assistance. This process is 

triggered by adaptive service provision and event notification block. 

After taking a nap, it rains when David is going to exercise and thus disarranges 

the schedule. Hence, iCare system attempts to discover an alternative service which is 

innovative and may fulfill healthy requirement at that moment. This service is 

collectively decided by David’s son, daughter, and family doctor simultaneously with 

their delegated agents. The system finally furnishes the teaching video of Chinese 

shadow boxing at home and David can exercise regardless of raining outside 

(innovative life-style). This process is triggered by automated collective decision 

(e-brainstorming) and adaptive service provision blocks. 

David’s daughter calls and asks for eating the dinner together when he finishes 

exercising. However, he already registered for the karaoke campaign but wants to eat 

dinner with his daughter. iCare system checks that David has multiple needs at the 

same time, one is social needs from karaoke campaign and the other is family needs 
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from his daughter. iCare system considers he may not have enough time to participate 

the karaoke campaign completely, finally provides home movie service to enjoy it. 

This process was triggered by automated collective decision (garbage can model) and 

adaptive service provision blocks. 

 Finally, iPrice furnishes collaborative prototyping process to shape the services 

to customization which is triggered by collaborative and pricing block in iCare. For 

example, David not only needs to enjoy home movie service with his daughter but 

also is willing to play chess or learn cooking additionally. The iPrice system 

collaboratively generates with David the bundled services for him to try and charges 

the bundled services based on the optimal utility. The final price considers the 

collaborative process, charges for prototypes and testing efforts, and satisfies both 

parties with reasonable profits and price. 

 In short, iPrice connects with iCare system (featuring ambient service 

accessibility, unbound information reachability, innovative life style creation, and 

seamless social connection) in terms of the generation and pricing of the bundled 

services. iPrice provides the bundled services based on real-time customer’s needs, 

delivers acceptable bundled services, charges for trial prototypes and testing efforts, 

and estimates the optimal price for not only the customers but also service providers. 

 

8.6. Summary 

Since efforts for driving quality aging is indispensable in light of the pressing 

aging population and cost involved, (in combination with web and mobile technology) 

innovated e-services addressing quality of aging life are salient and worthy of 

intensive exploration and research.   

In this chapter, iCare Home Portal defines a notion of iCare (a step further of 

eCare) and implies an innovative and promising industry in the oncoming future. 

iCare takes into account a variety of dimensions (environment, physical, relationship 

and decision dimensions). iCare, extending from eCare, addresses consumer 

participation and community involvement (in the physical and relationship 

dimensions), in addition to continuous quality improvement of provisioned e-services 

recommended by the decision dimension.   

For a clear delineation of the iCare notion, an iCare e-services framework is 

presented, which comprises an iCare e-service ontology and an e-service provision 

quality model. The e-service ontology furnishes the e-service providers with a 

supporting skeleton to develop their e-services. The e-service provision quality model 

then empowers the iCare platform to measure the suitability of the e-services. We also 

provide a roadmap of iCare e-services by exemplifying the possible directions of the 

e-services to develop.  
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The notion of iCare is unique and can be merited as the mover of the 

warm-hearted technology (for such warm-hearted features as ambient service 

accessibility, unbound information reachability, attentive personalized service 

provision, innovative life-style creation, precious digital memory and seamless social 

connection). 

Certain of iCare building blocks are devised in this chapter, and the pathway 

from needs identification to SOA service provision demonstrates automatic collective 

decision making. However, the recommended e-service from SOA service provision 

building block is not necessarily exquisite enough for the user. Consequently, the 

iPrice system furnishes an e-service delivery refinement that may satisfy the needs via 

interaction and places an optimal price for the user. 

Future research includes an in-depth examination of the values of iCare Home 

Portal. Moreover, for pursuing the development of the iCare service industry, the 

usability and privacy issues are the exemplars of the challenges to tackle. The 

usability issue concerns whether the devices and GUI are friendly and not 

complicated for the elderly people.  Advanced usability issues involve easy learning 

and efficiency of time required.  On the other hand, privacy is another significant 

issue that addresses the protection of sensitive information either by appropriate 

access control policies or mechanisms. 

 


