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ABSTRACT 

Rehabilitation is defined as a set of measures that assist 

individuals who experience, or are likely to experience, 

disability to achieve and maintain optimal functioning in 

interaction with their environments. Ambient Intelligence 

(AmI) refers to a digital environment that proactively, but 

sensibly, supports people in their daily lives. AmI is useful in 

order to rehabilitate patients. In this paper, a survey of AmI 

for rehabilitation is presented. 
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1. INTRODUCTION 

1.1 What is rehabilitation? 
Rehabilitation is an important aspect in order to cure any 

disease. Disease cannot be cured merely by medication. 

Patient’s mental health is equally important as her/his physical 

health in order to cure a disease. Rehabilitation is defined as a 

set of measures that assist individuals who experience, or are 

likely to experience, disability to achieve and maintain 

optimal functioning in interaction with their environments [1]. 

In today’s world people face various chronic diseases such as 

cancer. Rehabilitation plays a crucial role in the treatment of 

such chronic diseases. E.g. Rehabilitation can help a cancer 

patient to improve physical strength, reduce anxiety and 

depression, reduce hospital stays, manage symptoms of 

cancer, etc. [2].  

1.2 What is Ambient Intelligence? 
The European Commission’s Information Society 

Technologies Advisory Group (ISTAG) introduced the 

concept of Ambient Intelligence (AmI).  AmI refers to a 

digital environment that proactively, but sensibly, supports 

people in their daily lives. The concept of AmI provides a 

vision of the information society, where the emphasis is on 

greater user-friendliness, more efficient services support, user 

empowerment, and support for human interactions [3]. AmI 

means making the environment smart. Here the surrounding 

of the person helps her/him to live a better life. Ambience of 

the person supports her/him. Unobtrusive, interconnected, 

adaptable, dynamic, embedded and intelligent are the features 

of AmI. Processors and sensors is the integral part of AmI. 

E.g. sensors may be embedded in our clothes and clothes can 

communicate with us. The key features of AmI are 

intelligence and embedding [4]. AmI has various 

characteristics such as [5]:  

Context Aware: It exploits the contextual and situational 

information. 

Personalized: It is personalized and tailored to the needs of 

each individual 

Anticipatory: It can anticipate the needs of an individual 

without the conscious mediation of the individual 

Adaptive: It adapts to the changing needs of individuals. 

Ubiquity: It is embedded and integrated into our everyday 

environments 

Transparency: It recedes into the background of our daily life 

in an unobtrusive way. 

1.3 Applications of AmI: 
There are many application domains of AmI. One of the 

application domains is health care [6].  

AmI can be useful in health care for the following purposes 

[5]: 

Continuous Monitoring 

Assisted Living 

Therapy and Rehabilitation 

Persuasive Well-being Applications 

Emotional Well-being 

Smart hospitals. 

So as per paper [5], it is clear that AmI can be used for 

rehabilitation purpose.  

In this paper the detailed survey of AmI for rehabilitation is 

presented. 

The rest of the paper is organized as follows: Section 2 

describes the rehabilitation challenges. Section 3 presents the 

detailed survey on rehabilitation using Ambient Intelligence. 

Section 4 is the Discussions section. Section 5 presents 

conclusion and future research directions.  

2. REHABILITATION CHALLENGES 
Rehabilitation Process steps are as mentioned below [1]: 

1. Identify problems and needs 

2. Relate problems to modifiable and limiting factors 

3. Define target problems and target mediators, select 

appropriate measures 

4. Plan, Implement and coordinate interventions 

5. Assess effects 

Rehabilitation measures are divided into three categories [1]:  

1. Rehabilitation medicine:  

Rehabilitation doctors give medicines to patients for 

better functioning 

2. Therapy:  

Therapy measures include:  
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Training, exercises and compensatory strategies 

Education 

Support and Counselling 

3. Assistive technologies: Assistive technologies 

contain the devices which assist the disabled people. 

Challenges in rehabilitation are as mentioned below: 

1. The main challenge is the mind-set of the patient. 

As the patient is physically ill, she/he become 

mentally ill also. If the patient is mentally ill, no 

medicine can cure her/him.  

2. The environment of the patient should support 

her/him. If the environment surrounding the patient 

has negative thoughts, the patient will take more 

time to recover 

3. Availability of rehabilitation center is another 

challenge. Patient should be allowed to take the 

therapy at home also. 

4. The high cost of rehabilitation is a major issue. 

As patient’s surrounding and environment can affect the 

rehabilitation, AmI can become a useful domain. In the next 

section, we present a survey of AmI for rehabilitation 

considering rehabilitation measures and challenges. 

3. AmI FOR REHABILITATION 
As per [7], the concept of AmI provides a vision of the 

information society where the emphasis is on greater user-

friendliness, more efficient service support, user 

empowerment, and support for human interactions. People are 

surrounded by intelligent intuitive interfaces that are 

embedded in all kinds of objects and an environment that is 

capable of recognizing and responding to the presence of 

different individuals in a seamless, unobtrusive and often 

invisible way. In this paper different scenarios of AmI are 

presented. [5] presents the use of AmI in health care. Most 

useful feature of AmI is Intelligent Mixed Reality (IMR). 

IMR can be used to seamlessly integrate computer interfaces 

into real environment. [5] describes the application of AmI in 

managed care. [8] presents the use of AmI for assisting 

elderly people.   The goal of ambient assisted living solutions 

is to apply ambient intelligence technology to enable people 

with specific demands, e.g. handicapped or elderly, to live in 

their preferred environment longer.  

Table 1. AmI for Rehabilitation 

Measure Challenge Papers 

Assistive 

Technology 
Environment 

[8],[9],[10],[18],[19],

[20],[21] 

Therapy 

(Training and 

Exercise) 

Mind-set [11][14][17],[23] 

Therapy 

(Support and 

Counselling) 

Availability of 

Rehabilitation 

Center 

[12],[13],[15],[22] 

Rehabilitation 

medicine 
Mind-set [16] 

 

 

The survey of Rehabilitation using AmI with its challenges 

and measures is shown in Table 1. [9] presents the concept of 

universal access. Universal access means information 

technology can be used by anyone at any place and at any 

time. This is also known as ubiquitous computing. [10] 

presents an integrated system concept for the living assistance 

domain based on AmI technology. Sensor Networks can be 

useful for rehabilitation in Health Care domain [11]. [12] 

proposes the ubiquitous rehabilitation center. [13] describes 

requirements of a system for cardiac telerehabilitation at 

home. [6] presents a survey of rehabilitation using AmI in 

health care domain. [14] presents a system which uses AmI 

for improving health of patient suffering from chronic 

obstructive pulmonary disease (COPD) by training and 

exercise. [15] presents different wearable sensors and a 

system for telerehabilitation. [16] deals with using sensor 

networks for telemedicine. [17] depicts a system to treat 

people with Acquired Brain Injury (ABI) using specific 

devices to control patient’s movements during her/his 

rehabilitation process. [18] presents the Multi-Agent 

Architecture (MAS) of a healthcare AmI system to treat older 

people’s motor impairment problems by using specific 

devices to control the patient’s movement. 

[19] illustrates the concept of “Living Labs” using ambient 

technologies. “Living Labs” show use of sensors to monitor 

human behaviour in real life environment. [20] shows some 

solution based on AmI using assistive technology to help 

elderly people. These techniques deal with physical and 

cognitive rehabilitation. [21] survey ambient assisted living. 

[22] present the design, development and evaluation of a 

haptic enhanced tele-rehabilitation system for massage 

therapy of the back using the Vybe haptic gaming pad. The 

Stroke Rehab Exerciser by Philips Research [23] guides the 

patient through a sequence of exercises for motor retraining, 

which are prescribed by the physiotherapist and uploaded to a 

patient unit The system lies on a wireless inertial sensor 

system aimed at recording the patient’s movements, analyses 

the data for deviations from a personal movement target, and 

provides feedback to the patient and the therapist.  

4. DICUSSIONS 
The survey of AmI for rehabilitation of patients is presented 

in section 3. It is clear that rehabilitation is very important 

aspect to cure a patient. There are various methods of 

rehabilitation. However, rehabilitation faces many challenges. 

In-order to get maximum effect of rehabilitation methods, the 

patient should follow the therapy without disturbance. We can 

make the environment of the patient smart, so that patient can 

get maximum benefit to the rehabilitation treatment.  

In order to make the environment smart, we can use different 

sensors, different small devices. These sensors and devices are 

useful to interact with each other and make the 

ambience/environment intelligent. There are various areas of 

rehabilitation where we can use AmI technology. AmI is most 

useful for assisted living of elderly people. AmI will no doubt 

will create positive environment for people. It will help people 

to live a better life. 

5. CONCLUSION AND FUTURE 

RESEARCH DIRECTIONS 
It can be concluded from the above discussion that, AmI 

becomes a very useful area in case of rehabilitation of 

patients. This paper gives overview of various challenges 

faced by rehabilitation of patients. This paper also presents the 

various measures of rehabilitation. The main contribution of 
this paper is the survey of rehabilitation using AmI. This  
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paper classifies the previous research in terms of rehabilitation 

measures and challenges.  There is still a scope of research in 

in this field. 

The following are the major research areas: Using AmI for 

rehabilitation of chronic diseases such as cancer, Using AmI 

for different therapy to improve mental state of the patient.
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