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1. Executive Summary
This document contains information about the product specifications that is intended for the engineers. The components of the product are also explained in a more detailed way, which helps implementing the application easier. 
In the next sections, firstly, the set of features that are common throughout the parts of the project are explained. Then information about the interface, physical characteristics, power supply, environmental characteristics and the standards it complies with is given. 
After explaining the features of the product, we give detailed information about the components of the product. We begin with Nokia tablet and continue with the headset, keyboard and electronic compass. The advanced implementation details about the components, if applicable, are given under “Advanced” section. 
After explanation of hardware components, detailed information about the software part is given in the next section. This section gives design information about the navigation software we will write.

In the end, there will be a section containing information about how the components will be connected with each other. 

Finally, there will be references that helped writing this document and the information it contains. 
2. Company Organization
The aim of the product is to help visually-impaired people increase their ability to find their directions. In addition to this, the system will give the visually-impaired people the opportunity to do things without the help of others. Even though the system is designed primarily for the visually-impaired people; since we will also use visual components to show the data, the people with “hard of hearing” can also benefit from the product. 
2.1. Organization and Shareholders
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Özgün Çıtlak
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Kıraç Söğütlü

(CFO)

Ege Görgülü

(Market. Manager)


Arda KART: is a senior year student in the department of Industrial Engineering in Bilkent Univertsity, Turkey. He is in charge of the effective coordination between the departments.

Altuğ ZAİMOĞLU: is a senior year student in the department of Industrial Engineering in Bilkent University, Turkey. He has the responsibility from quality in both hardware and software products.

Özgün ÇITLAK: is a senior year student in the department of Computer Science in Bilkent University, Turkey. He is authorized with meet control of all production processes.

Çiğdem ARDAHAN is a senior year student in the department of Computer Science in Bilkent University, Turkey. She is dealing with the configuration of the components and products.

 Kıraç SÖĞÜTLÜ: is a senior year student in the department of Economics in Bilkent University, Turkey. He is the chief financial officer of our company.

Ege GÖRGÜLÜ: is a senior year student in the department of Graphical Design in Bilkent University, Turkey. He has the responsibility for the marketing, promotions and the advertising of the company.
Visuaid has 6 co-founders having equal shares:
-Arda KART

-Altuğ ZAİMOĞLU

-Özgün ÇITLAK

-Çiğdem ARDAHAN

-Kıraç SÖĞÜTLÜ

- Ege GÖRGÜLÜ
2.2. Current Activities
1. Nokia Tablet uses rechargeable batteries. 
2.3. Objectives
1. User can use the product under rain and snow:
The Nokia tablet can be kept in a case and its speakers should be enabled to use without headset. Or, the headset can be used with the head covered with some protective material that keeps the rain out.

2. The display of Nokia Tablet is expected to work well even under direct sunlight; however, some feedback says that the display is washed out a bit. 
2.4. Standards Complied With
1. WLAN standards: IEEE 802.11b/g standards
2. Bluetooth specifications v2.0 + EDR (profiles supported: HID, FTP, DUN, GAP, SPP, HSP, SAP and OPP)
3. Waste of Electrical and Electronic Equipment (WEEE) directive requirement for recycling: 
The product is marked according to WEEE directive requirement for recycling and should not be disposed as unsorted municipal waste. 

4. ISO 11469 and ISO 1043-1 to -4 standards:
The parts of the product have been marked where practically possible3. Plastic parts are marked in accordance with ISO 11469 and ISO 1043-1 to -4 standards. 
5. EU RoHS Directive 2002/95/EC:

The product does not contain cadmium, mercury, lead, chromium VI+, Polybrominated Biphenyls (PBB) and Polybrominated Diphenyl Ethers (PBDE), in accordance to EU RoHS Directive 2002/95/EC.

6. Energy Star standards: 
The power supply for Nokia Tablet is qualified by Energy Star.
3. Developments in the Project 
3.1. Overview
This section includes information about the several products and services VTravel Company provides. The current products and future services will be explained in the following sections and the development stages will be explained for the products that are currently under development. 
3.2. Current Products and Services
VTravel Company currently has no products in the market since it is a newly founded company. 

3.3. Future Products and Services

Future services that VTravel Company will provide can be divided into two categories: Services under development and services planned for future. 

Services under development include the brand new product for visually-impaired people: Visuaid. Visuaid is a product that primarily aims to help visually-impaired people to navigate around the city. VTravel Company provides customer support services for Visuaid. Technical support will be available online 24/7 to answer customer’s needs and problems.
Services planned for future include a navigator Vwalk, which aims to improve Visuaid. Since it will have major improvements, we decided a product with a new name is necessary. 
3.4. Descriptions of Products and Services

Visuaid: Visuaid is a product that primarily aims to help visually-impaired people to navigate around the city. The voice will be clear and be easily heard even at crowded and noisy places and it will automatically detect the current location of the user and recalculate the directions if the user misses a turning point. Visuaid will read out loud the menus and one-sentence usage of them and alerts the user about the changes. It shows the current location of the user on the map and updates his position on the map as he travels along the route. The program will display and speak out the distance in meters, in number of blocks and in personal footsteps; estimated time to arrive at the destination and automatically updates the numbers during travel,

More detailed information can be found at “Appendix A: Product Definition”. 
Vwalk: This product aims to assist people, primarily visually impaired people, to find point of interests (such as ATM machines, bus stops, parks, shopping malls,..) and directions to go those locations. However, these directions will take into consideration the availability of the road and whether pedestrians are allowed on the road or not.
3.5. Development Stages of Products and Services

We are currently working on the development of Visuaid and the phases are as follows:
1. Iteration I

a. Design: This is where the most of the work will be done. In order to create a robust product we will give the highest importance to the design. To do this, we will prepare main use case scenarios in order to specify all steps of project, preconditions and success guarantees. Then, we will prepare system sequence diagrams in order to see system events between user and system and in order to see system operations to handle the event. Then, we will prepare domain model of project for visual representation of conceptual classes or real-situation objects in a domain. Finally, we will create class diagrams in order to make it easy to transform into the code. Separate from this process, we will record mp3 files using a freeware that we found on the Internet, which will have the key features such as noise reduction. 
b. Implementation: We will do the implementation using Microsoft Visual Studio and then transfer the executable files to the HTC smartphone.
c. Testing: We will create scenarios for test. Then, we will apply these test scenarios to the product to see if it does what it is supposed to do. We will log test scenarios and results and do the necessary investigation.
2. Iteration II

a. Design: We will review test result in order to improve project according to feedback. Then, we will add omitted features from first design phase in order to avoid any lacking. If there is any need for updating the mp3 files or images we will perform these changes. Finally, we make necessary changes in domain model. The reason is that domain model is important for visual representation of conceptual classes during implementation
b. Implementation: We will do the implementation according to the changes made in the previous step. We will also implement test classes to do the automated tests.
c. Testing: We will test the product using automated tests, which are implemented in the previous step. 
3. Iteration III

a. Design: We will review the testing results and make necessary changes in the design including use case diagrams, sequence diagrams, domain model and class diagrams. This will be the final design phase before the product is released.
b. Implementation: We will do the final implementation phase before the release. 

More information can be found at “Appendix C: Development Plan”.

3.6. Current Development Stage of Visuaid

We are currently preparing domain model for the system depending on the use cases and sequence diagrams, which are given below:

3.6.1. Use Cases
Below is our use case diagram and then what follows is our main use case scenario: Planning a Trip to ABC street.
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Main Use Case Scenario: Planning a Trip to ABC Street:

1. User starts up the application.

2. The application displays the welcome menu, which has three menu options: “Where Am I?”, “Plan a trip” and “Settings”.

3. The application speaks out the welcome menu, which has three menu options: “Where Am I?”, “Plan a trip” and “Settings”.

4. User selects “Plan a Trip” option by pressing letter “P”.

5. Application displays departure form, which has the user’s current destination form by default.

6. Application speaks out the departure form.

7. User confirms he will use the current location as starting point by pressing C.

8.  Application displays destination form, in which the destination address will be entered.

9. Application speaks out the empty destination form. 

10. User writes “ABC street” and presses “OK”.

11. Application speaks out “ABC street” and asks for confirmation of destination.

12. User confirms the destination. 

13. Application displays the data and the map to the destination, which is assumed to have 2 steps in this case. 

14. Application speaks out the first step of the trip.

15. User walks to the location told by the application.

16. User requests recalculation.

17. Application recalculates the trip and updates the display, which has one remaining step now.

18. Application speaks out the second and final step of the trip.

19. User walks to the location told by the application.

20. User requests recalculation.

21. Application recalculates the trip and updates the display, which has no remaining steps now.

22. Application speaks out that the trip has ended and destination reached.

23. User exits the application.

Extensions:

*a. At anytime user presses “Shift+E”.


1. Application exits.

*b. At anytime files fail to load.


1. Application exits.

*c. At anytime user presses “Shift+B”.


1. Application returns to the previous menu item.


1a. No previous menu items exist.



1. Application exits.

*d. At anytime user presses “Shift+R”.


1. Application reads out loud the current menu items.

*e. Application does not show the welcome menu items.

1. Application retries loading menu items.

1a. Menu items cannot be loaded. 

1. Application exits.

*f. Application does not speak out the menu items.

1. Application retries reading out loud menu items.

1a. Menu items cannot be spoken. 

1. Application exits.

5a. Application does not display default form.

1. Application retries to retrieve data from GPS receiver.

1a. Cannot make connection with GPS receiver.

1. Application asks user what to do: standby or manual entry.

2. User selects manual entry.

2a. User selects standby.

1. Application waits for 1 minute and continues from extension 5a.1.

3. User fills in the current location.

7a. User does not confirm using default current location.

1. Application clears current starting point.

2. User enters the starting point address.

3. User confirms the starting point.

3a. User does not confirm starting point.

1. Application puts back default starting point.

2. Application continues from main success scenario #7.

10a. User presses “Cancel”

1. Application returns to welcome menu.

12a. User does not confirm destination location.

1. Application clears destination address.

2. User enters the destination address.

3. User confirms the destination point.

3a. User does not confirm destination point.

1. Application continues from extension 12a.1. 

13a. Map does not load. 

1. Retry loading map.

a. Application exits.

13b. Data does not load.

1. 
Retry loading data.

a. Application exits.

15a. User walks to the location told by the application.

1. Application auto detects the increase in distance.

1a. Application is disabled to auto-check.


1. User requests recalculation of trip.


2. Application performs recalculation and finds increase in distance.


3. Application warns user.

4. Application continues from main success scenario #15. 

2. Application warns the user.

3. Application continues from main success scenario #15. 

19a. User walks to the location told by the application.

1. Application auto detects the increase in distance.

1a. Application is disabled to auto-check.


1. User requests recalculation of trip.


2. Application performs recalculation and finds increase in distance.


3. Application warns user.

4. Application continues from main success scenario #15. 

2. Application warns the user.

Application continues from main success scenario #15.
3.6.2. Sequence Diagrams

Below is our sequence diagrams that show the interactions between classes:
Where am I?: finds and displays current location
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Update Program: Checks online if a newer version of the product is available and installs new version if the user wants to do so.
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Plan a Trip: finds and displays directions to a destination from current location
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Update Position: finds and displays information on screen when the user wants an update
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4. Conclusions
4.1. Benefits

They do not need to give any effort to find their directions. VTRAVEL facilitates to increase the independence of visually-impaired people. Most of them do not want to ask or interrupt any people in the streets when they try to find their directions. By using this device; they do not need to ask any people because they can hear the directions from ear phones whenever they want to and each pair of the ear phones can be used separately. In addition to this, we also think that the system will give the visually-impaired people the opportunity to do things without the help of others. This also helps them to not being interrupted by the sound of machine because the sounds of streets and people are crucially important for them. Therefore, the machine is not talking all the time, VTRAVEL works only when visually-impaired people want to. They also access information immediately, this helps them not to calculate or remember the km of road since they left from house. The machine reloads the directions every 10 seconds by using internet.

In addition to that, foot steps are much more rememberable for visually-impaired people so the machine can transform the km to foot steps. Also, they still use their sticks when visually-impaired people are walking in the streets because we know that the second crucial aspect of them is their sticks so we do not want to change it. 
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