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1. INTRODUCTION

1.1 PURPOSE

The purpose of this document is to collect, analyze, and define high-level needs and features of the HELP system. It focuses on the needs of the stakeholders and the target users, and what are the reasons behind these needs. The details of how the HELP system fulfils these needs are detailed in the use case and supplementary specifications. It focuses on the capabilities of the stakeholders and the users.

1.2 SCOPE

Our project, the HELP system helps the elderly people overcome their physical disabilities and communicate effectively with the people around them in an easy and cost effective way. It aims at helping elderly people having problems in vision, hearing, memory loss, speech to effectively communicate with other people in an easy way. It also aims at helping them to manage their everyday activities like managing their budget and finance, sending the results of their blood pressure, blood sugar tests etc to the doctor and making emergency calls at times of immediate help. The HELP system helps the elderly people have an easy life just by having a cell phone in their hand.
This Vision document shall primarily focus on the high level needs of the users along with the general requirements and features. In addition, information pertaining to the user wants and needs, for use in determining future system requirements and features, are also included.

1.3 DEFINITIONS AND GLOSSARY
Exclusion set – it is a set of dates on which attendees cannot attend the meeting
Preference set - a set of dates on which attendees would prefer the meeting to take place

Deliverable – work-product or outcome of an activity

Date range - a time interval established by the meeting coordinator during which he would like the meeting to occur

Process Specification – A document that specifies the process that a team follows to conduct any activity that pertains to the development of software

User Manual – A document that covers the prototype by specifying the features in it, aided with the description and screenshots 

Software Project Management Plan – A detailed management plan that illustrates the activities conducted in the process of developing software.

Software Requirements Specification – A document that specifies the Requirements (features and services) that the software must possess in order to solve the problem

Vision Document – A document that specifies the people, software and hardware that would interact with the software system, or are affected in some way or the other by the software system

Report – Will contain all the product requirement models

Prototype – A working model of the software system that is to be developed. Gives users and customers the clarity of the fully developed software system.

Requirements Engineering Spiral Model – A requirement engineering model that the team follows in order to collect requirements, analyse them and resolve issues, document them, and finally validating them.

Semi-formal Notation – The notation that is neither too conceptual nor too formal, and is used to define a requirement or specification

Domain Requirements – Requirements or Knowledge that are extracted from the domain

Non-Functional Requirements – Requirements that cannot be formulated, but that can be fulfilled by different features and functions or adding some value/constraints to the features in the software system 

Use Case Diagram – A semiformal notation that represents a user’s interaction with a system and the system’s behaviour

Class Diagram – A static model that shows the classes in a software system and the association between them

Sequence Diagram – A dynamic model that shows the interaction between objects to define a scenario in a software system

Soft-Goal Interdependency Graph (SIG) – A hierarchical structure that shows the dependencies between various soft goals

Requirements Creeping Rate – It can be defined as the percentage of change divided by time 

Traceability – The relationship between different levels in the software development lifecycle

NFR Model – A goal oriented analysis model that is used to establish relationship between non-functional requirements and operational soft goals

Activity Diagram – A semiformal diagram that is used to express an activity or workflow
1.4 REFERENCES
1. Requirement Engineering –Advanced Requirement Engineering. CS/SE 6361, Section 001, Fall 2010. http://www.utdallas.edu/~chung/RE/syllabus.htm

2. Software Engineering (Update) 8th Edition – Ian Sommerville

1.5 PROJECT OVERVIEW
There are primarily two actors in the system: 

1. HELP system - Responsible for initiating all the processes in the cell phone.
2. User - These people will be using the cell phone with the HELP system running on it. They can  be  classified into two categories:
a) The elderly person
b) The person interacting with the elderly person
The HELP system performs the following functions: 

1. Establish communication between the user and the person interacting with the user by enabling making of phone calls and sending of messages.

2. Address everyday issues like managing finances, sending vital signs to the doctor and making emergency calls.
3. Address memory loss problems with the help of photo album feature and medicine reminders.

4. Address speech difficulties of elderly people b having features like blackboard, text to speech converter and image to speech converter.

5. Address hearing difficulties of elderly people having speech to text converter, sound amplifier and blackboard application.

6. Address problems with vision by having object recognition feature.

2. POSITIONING
2.1 BUSINESS OPPORTUNITY
Helping the elderly people express their needs and emotions to other people using the cell phone is an important aspect of the HELP system. This can involve converting text, speech and image to other forms which presents a challenging job to the developers. The system intends to provide the developers an easy platform for developing such converters, the financial planner, the device planner and emergency services, all by negotiating and prioritizing.

The business can improve their process of developing such facilities from using separate devices for each physical disability of the elderly person an HELP system. By having the HELP system the developer does not have to spend hours in creating devices separately for each function like converting text to speech, image to speech etc. This can leave more room for integrating all the features into a single cell phone, thereby enhancing the usability of the system.  

The processes or products can achieve a new level of innovation each time they are worked on, thus promoting a less expensive and better quality product. This will in effect translate to better quality product and customer satisfaction which in effect opens up more business opportunity.

2.2 PROBLEM STATEMENT
	The problem of
	Increasing physical disabilities with old age

	Affects
	Elderly people

	The impact of which is
	· Problems with vision
· Problems with speech

· Problems with hearing

· Memory loss problems

	A successful solution would be 
	Developing a HELP system that runs on Android platform in a cell phone with the following features:
· Text to speech converter

· Speech to text converter

· Speech to image converter

· Image to speech converter

· Blackboard
· Object recognition
· Photo album feature

· Medicine reminder

· Financial assistant

· Device assistant

· Sound amplifier

· Emergency services
· Speed dial to relatives and friends




2.3 PRODUCT POSITION STATEMENT

	For
	The elderly people

	Who
	Need to communicate easily with the people around them

	The HELP system
	Is a software solution

	That
	Facilitates elderly people overcome their physical disabilities and communicate effectively with other people in an easy way.

	Unlike
	Having separate devices like hearing aids, always having an assistant nearby to help the elderly person.

	Our product
	Helps the elderly person communicate easily with other people, makes the elderly person independent, avoids the need for presence of an assistant near the elderly person


3. KEY STAKEHOLDER AND USER DESCRIPTIONS

3.1 MARKET DEMOGRAPHICS
The target market segment includes all the elderly people who find it difficult to overcome their physical barriers caused by old age like memory loss, unclear speech, improper vision and hearing problems, communicate their needs and ideas to other people in an easy way. The estimated market size of this HELP system is pretty huge running into a hundred million dollars. 

The processes or products can achieve a new level of innovation each time they are worked on, thus promoting a less expensive and better quality product. This will in turn led to better quality product and customer satisfaction which in turn will open up more business opportunity.

3.2 STAKEHOLDER AND USER SUMMARY

	NAME
	DESCRIPTION
	RESPONSIBILITIES

	System analyst
	He is a stakeholder who works with the users to gather their needs.
	Leads and coordinates requirements elicitation and use-case modelling by outlining the system's functionality and delimiting the system.

	System developers
	He is a stakeholder who must be involved regularly to maintain the development cycle.

	Ensures that the system is going to be maintainable and the architectural solution supports the functional and non-requirements.

	Project Management teams
	He is a stakeholder who works with the Analysts to correctly translate requests/needs into requirements to be used for design.
	Plans, manages and allocates resources, shapes priorities, coordinates interactions with customers and users, and keeps the project team focused. Also establishes a set of practices that ensure the integrity and quality of project artefacts.

	Maintenance team
	He is a stakeholder who must be involved regularly to maintain the development cycle.
	This role is responsible for providing timely, appropriate feedback on the project artefacts being reviewed.

	Elderly person
	Primary end user of the system.
	Uses the fully developed system to communicate with the people around them.

	People interacting with the elderly person
	Primary end user of the system.
	Uses the fully developed system to communicate with the elderly person.


3.3 USER ENVIRONMENT

The device to be used is a Google phone. The Android operating system for the mobile devices is supported. There is interoperability between the applications that offer services that include text to speech converter, speech to text converter, speech to image converter, image to speech converter, blackboard, object recognition, photo album feature, medicine reminder, financial assistant, device assistant, sound amplifier, emergency services and speed dial to relatives and friends.

3.4 KEY STAKEHOLDER PROFILES

3.4.1 ELDERLY PERSON

	Representative
	

	Description
	The end user of the system who will get benefitted from the system by being able to convey their needs and ideas to other people in an easy way.

	Type
	An elderly person with problems in vision, speech, hearing, memory loss and unable to communicate with others.

	Responsibilities
	Use the system to communicate with others.

	Success criteria
	Success is completely defined by the elderly person’s satisfaction and ease of continued use of the system.

	Involvement
	We will have sample customers to help evaluate our design and market research results will also guide our vision.

	Deliverables
	None

	Comments/ Issues
	None


3.4.2 PEOPLE INTERACTING WITH THE ELDERLY PERSON
	Representative
	

	Description
	The end user of the system who will get benefitted from the system by being able to understand the elderly person’s needs and communicate with him.

	Type
	A normal person or an elderly person who is communicating with the elderly person.

	Responsibilities
	Understand what the elderly person wants to convey and respond to the elderly person accordingly.

	Success criteria
	Success is defined by the peoples’ satisfaction and ease of communicating with the elderly system.

	Involvement
	We will have sample customers to help evaluate our design and market research results will also guide our vision.

	Deliverables
	None

	Comments/ Issues
	None


3.5 KEY STAKEHOLDER OR USER NEEDS

	NEED
	PRIORITY
	CONCERNS
	CURRENT SOLUTION
	PROPOSED SOLUTIONS

	Speech to text converter
	Low
	Convert the speech to text.
	None
	Attach a sensor to the phone to capture the words spoken and convert them to text.

	Text to speech converter
	High
	Convert the text typed into speech.
	None
	Convert the text typed in the phone to speech.

	Speech to image converter
	Low
	Convert the words spoken into image.
	None
	Convert the input speech to image by storing the images in the phone.

	Image to speech converter
	High
	Convert image to speech.
	None
	Convert the clicked image into spoken words.

	Blackboard feature
	Low
	Able to be able to type messages and send it to others.
	None
	Implement a facility to type messages in the phone and send it to the desired person.

	Object recognition
	Low
	Recognise objects that on the way of the user.
	None
	Recognise object in the path of the user by using SONAR.

	Photo album feature
	High
	Display the appropriate photo when the person’s name is typed.
	None
	Store the photos of the user’s relatives and friends in a photo album.

	Medicine reminder
	Low
	Remind the user at the correct time to take his medicines.
	None
	Store the schedule of when the user has to take medicines. 

	Financial assistant
	Low
	Help the user manage his budget finance and insurance in an efficient manner.
	None
	Link user's insurance and bank accounts for direct fund transfers.

	Device assistant
	Low

	Help the user send vital signs to the doctor via Bluetooth.
	None
	Enable Bluetooth in the cell phone and connect it to the doctor’s cell phone.

	Sound amplifier
	High
	Amplify the volume of the words spoken to it.
	None
	Attach an amplifier to the phone.

	Emergency services
	High
	Help the user communicate with emergency services like ambulance, police, fire engine etc. immediately.
	None
	Make the emergency icon visible in all the display pages in the cell phone.

	Speed dial to relatives and friends
	Low
	Perform speed dial to relatives and friends in cases of emergency.
	None
	Input a list of the user’s friends and relatives along with their phone numbers and assign a number for each of them.


3.6 SYSTEM USE CASE
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3.7 SYSTEM CLASS DIAGRAM
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3.8 PRODUCT SADT DIAGRAM

                                                    SADT LEVEL 0 DIAGRAM
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SADT LEVEL 1 DIAGRAM
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4. PRODUCT OVERVIEW
4.1 PRODUCT PERSPECTIVE
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Figure 1: Overview of the HELP system
4.2 SUMMARY OF CAPABILITIES

	CUSTOMER BENEFIT
	SUPPORTING FEATURES

	Access to the system with ease
	Access through an user friendly GUI

	Less time involved
	Convey ideas immediately without the other person taking time to understand what is being spoken by the elderly person.

	Interoperability with other application
	Synchronization with other applications


4.3 ASSUMPTIONS AND DEPENDENCIES

· The user has basic knowledge of using a cell phone.

· The user speaks in a language whose vocabulary is stored in the cell phone.

4.4 COST AND PRICING

TBD

4.5 LICENSING AND INSTALLATION

This product is designed for the elderly people and will be marketed to the customers on a license-basis. Installation and maintenance of this product shall be performed by the customer with minimal support from the company.

5. PRODUCT FEATURES

The main features of the system are as follows: 
· Conversion of text to speech.
· Conversion of speech to text.
· Conversion of speech to image.
· Conversion of image to speech.
· Availability of blackboard feature.
· Presence of object recognition feature.
· Availability of photo album feature to help the elderly person recognise his relatives and friends.
· Presence of a medicine reminder facility.
· Availability of a financial assistant.
· Availability of a device assistant.
· Availability of a sound amplifier.
· Feature to enable the user contact emergency services.
· Availability of a speed dial facility to contact relatives and friends immediately.
6. CONSTRAINTS 

6.1 SECURITY
The HELP system incorporates Data Access Control by keeping sensitive data encrypted.

The HELP system incorporates Integrity by assuring accuracy of presented information by updating frequently with a server.

The HELP system incorporates Authentication by requiring a password to log in before displaying financial or medical information.

6.2 USABILITY
1. The HELP system provides an easy to use GUI.
2. There should never be presented more than 6 buttons on a screen to allow the icons and text to be large and easily readable and selectable.

3.  The GUI will be organized by category to facilitate easy understanding and location of the features.

4. Screens should not be nested more than 5 levels deep to minimize the memory which the user must use to remember where he or she is in the application.

6.3 RESPONSIVENESS
The system responds immediately to the user’s commands.  See the Performance requirements below for specific response targets.
6.4 MISCELLANEOUS

· Performance – refers to Speed and Accuracy of the system

· Security – achieved by Authorization and login

· Usability – achieved by Simple and user-friendly system that can be used by both experts and non-experts

· Flexibility – refers to feasibility to change and modify the system for changing requirements

7. QUALITY RANGES

7.1 All responses must be within 0.1 seconds.

7.2. Background display should be clear enough to be readable and must be changeable according to the requirement.

7.3 All icons should be visible clearly to a user with mild to moderate vision loss.

8. PRECEDENCE AND PRIORITY

The system must be available by December 2010.

9. OTHER PRODUCT REQUIREMENTS

9.1 APPLICATION REQUIREMENTS

9.1.1. The cell phone must have Android platform version 2.2 or higher.

9.1.1When using the system, the battery life of the handset shall not be reduced by more than 20% compared to the same handset not running the system.

9.1.2. The background display of the mobile must be clearly visible in the daylight also.

9.2 SYSTEM REQUIREMENTS 

9.2.1. Mobile should provide a camera.
9.2.2. Mobile phone should provide a screen which is large enough and high enough resolution to support our large icons and text.

9.3 PERFORMANCE REQUIREMENTS 

1. The speech-to-text converter should be able to convert spoken words to text within 2 seconds.

2. Conversion from speech to image must be done within 2 seconds.

3. The system should be able to detect words spoken by the user at 60 dB and convert them to images within 2 seconds.

4.  Any image icon when long-pressed should read its functionality aloud within 2 seconds.

5. Conversion from text to speech must take place within 10 seconds.

6. The retrieval of the photos should take place within 0.5 seconds.

7.  Vital signs data should be transferred from the medical device to the Android phone within 30 seconds.

8. The elapsed time between the click of an icon and the sound generation should be less than 1 second.

9. The output audio shall be without noise interference and be output within a 1 second delay.

10. The output audio from the system should be able to be heard correctly at least 99% of the time and the speed should not exceed 100 words per minute to the elderly people.

11. The font should be re-sizeable within the range of 12 to 30 according to the user’s convenience.

12. Object detection should identify an object within 22 meters with 99% accuracy.

13.  The reminder should be sounded within 2 seconds of the time scheduled for medicine.

14. Emergency calls should be completed within 10 seconds.

15. The speech-to-text converter should correctly identify each word which is spoken 95% of the time.
10. DOCUMENTATION REQUIREMENTS 
10.1 USER MANUAL 
10.1.1. MAIN MENU

1. Problems with Vision

- Click on the “Vision” icon

2. Problems in Hearing

- Click on the “Hearing” icon

3. Problems with Speech

- Click on the “Speech” icon

4. Memory loss problems

- Click on the “memory” icon

5. Problems with related to managing finances or communicating health issues to doctors

- Click on the “Everyday Living” icon

6. Connecting to emergency services like ambulance, police station, fire engine etc.

- Click on the “Emergency” icon

10.1.2. VISION

1. Detect the presence of  an object in front of the user

- Click on the “Object Distance” icon

2. Detect the object in front of the user

- Click on the “Object Identification” icon

3. Go to main menu

- Click on the “Back” icon

10.1.3. HEARING

1. Amplify the volume of the speech of the person communicating with the user

- Click on the “Sound Amplifier” icon

2. Enable the person communicating with the user type the message in the phone and show it to the user

- Click on the “Blackboard” icon

3. Go to main menu

- Click on the “Back” icon

10.1.4. SPEAKING

1. Convert the speech of the user to an image.

- Click on the “Pictures” icon

2. Convert the message typed by the user to speech

- Click in the “Speak” icon

3. Enable the user  type the message in the phone and show it to the person communicating with him

- Click on the “Blackboard” icon

4. Go to main menu

- Click on the “Back” icon

10.1.5. MEMORY

1. Recognize family members and friends

- Click on the “Family” icon

2. Remind the user to have his medicines on time

- Click on the “Medication” icon

3. Go to main menu

- Click on the “Back” icon

10.1.6. EVERY DAY LIVING 
1. Send the results of the user’s blood pressure test, blood sugar test etc. to the doctor via Bluetooth

- Click on the “Device Assistant” icon

2. Manage the user’s finance and budget

- Click on the “Financial assistant” icon

3. Go to main menu

- Click on the “Back” icon

10.2 INSTALLATION GUIDES, CONFIGURATION AND READ ME FILE
Installation guides and configuration manuals will be provided to support the maintenance and change if needed.

In the configuration file steps will be given to setup the medical reminders, procedure to store the photo album and details to set up the financial planner etc.

The Readme will contain basic information which is outlined in the user manual above.
APPENDIX- A

FEATURES IMPLEMENTED AND FEATURES TO BE IMPLEMENTED

Features implemented so far:

· Text to speech convertor

· Emergency services

· Image to speech convertor

· Photo album

Features to be implemented:

· Medicine reminder

· Device assistant

· Financial assistant
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