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1 Introduction

This document describes the proposed system for helping old people with disabilities to improve their confidence by enabling them to communicate normally and to make their life easier and safer. 

The main purpose of this system is to act as a multifunctional tool that would help the people with disabilities to have a smoother life. It would come as a cell-phone utility that would be used by most of the people around the globe.

2 Audience

The main intended audiences of this system are the system architects, developers, testers and the solution architects.

3 Motivation

The main important things that motivated towards the proposal of the system are

3.1 Population Growth in Older People

According to U.S Census the world population will be increased from 3 billion in 1960 to an estimate of 9 milion by 2042.
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And according to data provided by United Nation’s statistics the population of old people is increasing drastically.
	Year
	Ratio of people 60 years or older worldwide

	Today
	1 of every 10 persons

	2050 
	1 of every 5 persons

	2150 
	1 of every 3 persons


. 
By 2050, the actual number of people over the age of 60 is projected to be almost 2 billion, at which point the population of older persons will outnumber children (0-14 years).
The older population is itself ageing. 
1. Currently, the people those are 80 years or older, make up 12 per cent of the population over 60. 
2. It is estimated that by 2050, 21 per cent of the older population will be aged 80 years or older.

3. It is projected that the number of centenarians, people aged 100 years or older, will increase 15-fold from approximately 210,000 in 2002 to 3.2 million people by 2050.
According to the US Census Bureau, in the year 2000, the percentage of people over age 65 in the world’s 25 oldest countries ranged from 13 to 18 percent, with Italy having the highest percentage (18.1 percent). By 2030, the world’s elderly population (65 and older) will have increased by at least 50 percent.
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Region 2000 (%) 2030 (%]
Europe 15.5 243
North America 12.6 203
Oceania 10.2 16.3
Asia 6.0 12.0
Latin America/Caribbean 55 1.6
Near East/North Africa 43 8.1

Sub-Saharan Africa 29 3.7




According to U.S Census Bureau, Census 2000 summary the percent of population with a disability in U.S is very high (41.9%) among the people with age group of 65 and above.  
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From the above-described statistics it is evident that rate of growth of population is decreasing and the number of people above 60 years is increasing. It is also clear that the percent of people with disability is higher among age groups 65 and over when compared to other age groups.

The oldest people—those over age 80—represent the greatest challenge in providing health-related services and identifying ways to assist them in maintaining independence. 
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Percent of people needing assistance with everyday activities by age (1991)
31.2 percent of those aged 80 to 84, and 49.5 percent of those over age 85, require assistance with everyday activities.

These evidences and statistics have drawn my attention to think about a device that would help the increasing population of old people with disabilities to gain confidence by living a normal life like other people. I strongly suggest that there should be a device, which should enable these to communicate with others accurately and with least effort. This would make the life of these people and even others who involve in the communication easier.

3.2 Population Growth of Older People with Disabilities

For the elderly, sensory impairments increase vulnerability and limit the quality of life. Older persons are disproportionately affected by sensory impairments. Although those 65 and over make up only 12.8 percent of the U.S. population, they account for roughly 37 percent of all hearing-impaired individuals and 30 percent of all visually impaired individuals.

3.2.1 Visual Impairments
Ninety-two percent of persons 70 years of age and older wore glasses. Eighteen percent also used a magnifying glass for reading and close work. Trouble seeing even when wearing glasses increased steadily, from 14 percent among persons 70-74 years of age to 32 percent for those 85 years of age and older.
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3.2.2 Hearing Impairments
In 1995, one-third of all elderly persons 70 years of age and older, or about 7 million people, were hearing impaired; that is, they were deaf or had trouble hearing with one or both ears. Just over one-quarter of those 70-74 years of age were hearing impaired, but this increased to almost half of those 85 years of age and older.
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Population growth will be fastest in the age groups 80-84 and 85 years and older, according to Census Bureau projections.
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As the older population increases, the number of elderly persons with visual and hearing impairments may increase significantly.

3.2.3 Cognitive Impairments
Cognition is the process of thinking, learning, and remembering. According to a study of cognitive impairment involved 2,212 people age 65 and older living in the community and 106 people age 65 and older living in nursing homes in the Indianapolis area, the prevalence of cognitive impairment was significant, especially with advancing age.

The researchers estimated that the prevalence of cognitive impairment grew significantly with age, with rates increasing by about 10 percent for every 10 years of age after age 65.
Looked at this way, only 45 percent of people age 84 and older were found to be cognitively normal, compared with 79 percent of people ages 65 through 74.

3.2.4 Dementia
Dementia is an umbrella term for several symptoms related to a decline in thinking skills. These may include memory loss, disorientation to time and place, problems with abstract thinking, difficulty performing familiar tasks, and poor or decreased judgment.

4 Assistive Devices Currently Existed

There are a number of devices that are currently existed in the market that are meant to help the old people who are living alone. Some of them include

4.1 Devices for Hearing Impaired

· Apart from hearing aids, old people to improve communication in certain situations can use assistive devices effectively.  

· The currently existing assistive listening devices transmit acoustic signals by wire, magnetic induction, infrared light or radio frequency. They are particularly useful when room acoustics are poor. 
· The use of assistive devices is expanding in theaters, public meeting rooms, and houses of worship. They can be adapted for use in personal living areas and common areas of nursing homes where communication may be difficult.

· Alerting devices, which use lights to signal fire alarms or the telephone or doorbell ringing, can reduce the hazards to safety imposed by the hearing loss. 
· Telephone amplifiers with adjustable volume controls are becoming an integral part of many new telephone designs. 
· Those with reasonable vision can use the television caption decoder, but whose hearing is limited despite rehabilitation. 
4.2 Devices for Vision Impaired

The currently existing assistive devices for old people with vision impairments fall into these categories

· Magnifying glasses

· Long cane

· Special glasses

· Larger sized products (such as large clocks, thermostats, television remote controls, and game boards)
· Optoelectronic reading systems (i.e. video magnifier)

· Large print books

· Books read on cassettes (books on tape)

· Touch watch

· Phone with enlarged buttons

· Check Writing guide (used to fill the standard 2.75’ X 6” checks)

· Low Vision watches (the watches which can talk with a single button touch)

· Talking Microwave oven

· Talking Thermometer (a device which specifies the indoor and outdoor temperature)

· Real Big Playing cards

· Alerting Devices such as the EZ Fill (when users are filling container, EZ Fill alerts them when the liquid is within an inch from the top).

4.3 Devices for Cognitive Impaired

This is am emerging area of research that focuses on helping people with cognitive impairment in their daily activities through the use of computerized devices.

5 Different Scenarios where this System can be used

5.1 Calling A Doctor

· A voice that is hard to hear

The person speaks so softly that he or she cannot be heard. One of the signs that a person’s voice is too low is that other people frequently ask him or her to repeat what was said. 

· Incomplete or incomprehensible speech

This can include speaking in sentence fragments or uttering nonsense.  It even includes difficulty-expressing thoughts in a clear way.

· Inability to comprehend

An older person cannot understand what others say, or has difficulty remembering or following instructions.

In all the above scenarios it is advisable to meet a doctor immediately. 

5.2 Inability to hear properly

This scenario is in particular related to the frequent use of mobile communications. Old people usually use mobile communication to be in contact with other people. But if they are deaf or can’t hear properly this would be a problem for them. This case fetches the need for voice-to-text relay services.

Even with the use of hearing devices this problem will still perish due to the interference of the phone RF transmissions with the hearing aid.

But in general old people wont be that interested in reading text. Hence providing some kind of pictures that are appropriate to the voice would be really appreciable. In other words must provide voice-to-text-and-visual relay services.

5.3 With Memory Loss
Old people with memory loss usually can’t remember things. This becomes even hard if they are involved in a communication over mobile. They might forget everything after they hung up. 

This can be avoided by providing call message repeat service. The conversation in the call should be repeated specific number of times in certain time interval. This can help in making the old people to remember the message on the phone.

5.4 “ I need help”

The “I need help “ scenario is for people who need assistance of phone numbers in emergency situations. 

1. In an emergency situation the old person may not be able to recall the emergency service number and dial it. So there should be some service that would dial to the emergency service number immediately when the user says emergency or something like that. Something like voice-to-dial service.

2. Even for normal people there would be a problem calling emergency services especially during roaming, as the numbers for emergency services would be different in different places/networks.

E.g.: In India the number for emergency service would be 100,101 etc where as in USA it would be 911.

So there should be an intelligent service that would connect to the emergency services according to the location.

3. Another major problem is multilingualism; many people especially old people prefer to be helped in their own language when they call the emergency service, as most of the emergency services need the user to specify the information via a conversation with them. So there should be a voice-translator service, which would translate the voice to the preferred language of, the user and even translating the outgoing message again back to the language of the emergency service.

E.g.

    Chinese                       
   English
User  <--------------(Translator  <--------------(Emergency Service (U.S.A)

4. The other major problem is with old people who are having hearing disabilities and who live alone. If a deaf person needs to talk to an emergency service he has to provide information required by them in that case there are no special services to assist the deaf person to answer their requests. So some service like on the fly voice-to-text relay service should be present which would convert the voice data of the emergency service member to text on the mobile screen so that the deaf person can answer to their question. This would be helpful not only in the case of emergency service but also for even talking to a customer care or anything like that.
This service can be even extended to daily activities as well. When the deaf person is involved in a conversation this service should convert the voice of the other person into text on the mobile screen so that the person can answer accurately which would even boost the confidence in them as they can communicate as a normal person.

5. Sometimes the old people won’t be able to call the emergency service when they need help. Hence a health detecting service should be present that would monitor the health parameters like heart-rate, breathing rate, blood pressure etc. and whenever there seems to be a problem it should trigger an alarm to the emergency service providing the details of the problem so that the appropriate help would be provided.

5.5 Moving Disability

The old people who can’t move properly will be completely associated to the wheel chair. For these people the only way to communicate or to pass time is through a mobile device. Often it would be hard for them to use the touch pad and dial a number or type a message. Even though there are services available like voice dial they are not that efficient. So an efficient voice-dial and voice-to-text relay service for text messaging.

5.6 Path Detector

Usually the old people with vision disability have problem walking avoiding the obstacles even with the help of a walking stick. It would be really helpful if there is  a service in the mobile phone which identifies the obstacles in the way and would navigate the user.

E.g.

If there is an obstacle in the way of the user then the mobile has to tell the user to move right or left accordingly. This can be achieved by including a sensor in the mobile device and an application to analyze the signals from the sensor and to navigate the user through voice.
5.7 Context based Image search

In general old people will have multiple disabilities like hearing, memory loss and often there would be mumbling in the words they pronounce which make them hard to understand. So in order to make the communication easy with these people a voice-to-visual service should be incorporated in the mobile devices that would display an appropriate picture for their voice according to the context.

This can be achieved by following a tree like structure for storing and displaying images.

6 System Requirements

6.1 Functional Requirements

6.1.1 Interface

The System must be sophisticated with rich touch-screen interface and must support voice commands.

6.1.2 Image Search

Input – Voice or Text

Output – Relevant pictures

The system must accept voice or simple text as inputs and must give the user with relevant pictures.

It should enable the user to search even deeper by touching the picture, which he/she wants to navigate in depth.

It should facilitate the user by speaking out the description of the picture

The voice spoken out can be the user’s pre-recorded voice or any default voice

Everything should be made configurable

6.1.3 Doctor’s Help Assistant

The system must be able to recognize speech patterns

It should analyze the speech patterns and should record the changes in the patterns

It should test the speech pattern in real time and should call for a doctor’s help in case of any recognizable change in the pattern

6.1.4 Hearing Assistant

The system must support voice – text relay service. 

It should translate the voice to text in the real time without any observable delays

I should bring up an appropriate picture if possible for the voice input that is repeated in the conversation for a period.

It should be configurable

6.1.5 Message Repeat Assistant

The system must be able to record the voice conversation over the mobile.

It should support repeating the message in the conversation for configurable number of times in a configurable time interval

6.1.6 Voice to emergency dial assistant

The system should identify particular configurable words and dial to the emergency service 

It should automatically answer to the questions by the emergency service with some pre-configured responses

The responses and the words should be made configurable

6.1.7 Health Assistant

The system should monitor the heartbeat and other measurable readings, which can give an estimate about the health of the user.

It should be able to record these readings and must call an emergency service in case of any drastic changes in the readings.

It should enable anyone to see these readings in-order to ease the treatment.

6.1.8 Language Translate Assistant

The system must be able to translate the voice of the user from his configurable language to any configurable output language

It should also be able to translate the voice of the other person from their language to user-configured language.

This translation should occur in real-time without any observable delays

6.1.9 Location Emergency Service Assistant

The system must connect to the emergency service of the corresponding location in case of any emergency.

So the system should identify the location and should dial the service number accordingly

6.1.10 Navigation Assistant

The system must be able to sense any obstacles in the way of the user

It should navigate the user with proper voice responses according to the sensed path

6.2 Non – Functional Requirements

The system should be available when the mobile is turned and until it is turned off

There should not be any observable delays in the responses of the system

It should be energy efficient

It shouldn’t annoy the user with repeated requests for input 
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