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	[product and subassembly specification]
Project Name: vtravel -
Travel help for visually impaired people

	

	The document contains the explanation of the product, its features and its design blueprints.
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1. Introduction

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 HTC smartphone and continue with the headset and keyboard. 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. General Product Information
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.

Below are some key components explained in detail in the following sections:
1. HTC TyTN II with integrated GPS receiver,

2. A keyboard that supports Braille alphabet,

3. An headset that connects to the system via Bluetooth,
4. Visual and auditory navigation system,

In the subsections below, 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. In order to learn about features of the specific components of the product, further read the document. 

2.1. Functions

1. The voice will be clear and be easily heard even at crowded and noisy places.
2. Automatically detects the current location of the user,
3. Automatically recalculates the directions if the user misses a turning point and alerts the user about the changes,

4. Reads out loud the menus and one-sentence usage of them,
5. Shows the current location of the user on the map and updates his position on the map as he travels along the route,

6. Displays, and speaks out, the distance in meters, in number of blocks and in personal footsteps, and automatically updates the numbers during travel,

7. Displays, and speaks out, the estimated time to arrive at the destination,

8. Designed for 24 months of lifetime. 
2.2. Interface
1. Bluetooth 2.0:
This technology allows easily connecting the headset with HTC smartphone.

2. Have an embedded Braille keyboard:
This keyboard is the main input device, which is specially designed for visually impaired people.

3. Have an LCD touch screen keyboard:

This keyboard can be used as an input device for people who do not have a loss of sight. 

4. Have an electronic compass:

This compass will be used as an input device to calculate the direction that the user is currently facing. 

5. Keyboard language supports multiple languages. 
English, German, French, Italian, Spanish-Portuguese, Scandinavian and Russian are supported. Turkish language can be used without Turkish-specific letters ç, ö, ğ, ü, ş, ı changed into corresponding letters c, o, g, u, s, i. 
6. The Navigation software we write supports Turkish language.
The narrator that tells the directions for a route will talk in Turkish and the explanations on the screen will be in Turkish.

7. The user interface is summarized below. To learn about details of the user interface, refer to “Section 7.2. User Interface”.
7.1. The user menu will have the following options: 

7.1.1. “Where Am I?”: 
If selected, this option will show the user’s current location on the map. For visually impaired people it will announce the current place. 
7.1.2. “Plan a Trip”:
If selected, this option calculates the directions to go to the given destination which is inputted from the keyboard (touch screen or Braille keyboard). For visually impaired people, this option also speaks out the directions as the user requests or automatically within some time intervals depending on the configuration. 

7.1.3. “Settings”: 

If selected, this option allows the user to configure the settings for “Voice”, “Display” and “Auto-Update”. 
7.1.4. “Exit”: 
If selected, this option allows the user to close the application and return to main menu.
7.2. “Favorites Bar”: 
This bar will have most commonly visited destination locations. It allows the user to choose the destination and get the trip plan faster.

7.3. The user will be able to exit from the application at any time.
7.4. The user will be able to go back to the previous menu at any time. 

2.3. Physical Characteristics
1. Dimensions (Length x Width x Height): 
For HTC smartphone: 4.4 x 2.3 x 0.7 in
For Headset: 22.5 x 43.5 x 10 mm
For Compass: 4.1 x 2.5 x 1 in (10.4 x 6.3 x 2.5 cm)
2. Weight:

For HTC smartphone: 6.7 ounces
For Headset: 10 grams
For Compass: 3.5 ounces (99.2 grams)
3. Has a modern and good looking design.
2.4. Power Supply
1. HTC smartphone uses rechargeable batteries.

The batteries are BP-4L rechargeable batteries and they can be recharged using AC-4 travel charger that comes with the product. 
2. Headset uses locked rechargeable batteries that can be recharged with its adapter. 
3. Battery life:

For HTC smartphone: Up to 4 hours of continuous usage with wireless LAN on; up to 10 hours of music playback (Wi-Fi turned off); up to 14 days on standby. 
For Headset: Up to 8 hours with Bluetooth on, and up to 200 hours on standby.
2.5. Environmental Characteristics
1. User can use the product under rain and snow:
The HTC Smartphone 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 HTC Smartphone is expected to work well even under direct sunlight; however, some feedback says that the display is washed out a bit. 
2.6. 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 HTC Smartphone is qualified by Energy Star.
3. HTC Smartphone
This device is the most crucial component for the product. The application we will implement will run on HTC Smartphone and enable the users to navigate around freely. 
3.1. Features

1. Weight: 7.97 ounces (225.95 grams)

2. Size (Length x Width x Height): 2.83 x 5.04 x 0.55 in (71.9 x 128.0 x 13.9 mm)

3. RAM: 256.00 MB,  DDR SDRAM

4. Web 2.0 internet experience with Mozilla based browser, also works with Skype, Google Talk, and Gizmo 

5. Stream and store MP3s and videos with high quality stereo sound 

6. 2 GB onboard memory, which expands via Secure Digital, SDHC, MMC, miniSD, and microSD cards (with extender) 

7. 4.1-inch LCD wide touch-screen and full QWERTY keyboard:

The 4.1-inch touch screen has an 800 x 400-pixel resolution with up to 65K colors. You can access controls and an onscreen keyboard, or slide-out the physical QWERTY keyboard at the bottom for even easier typing.
8. Integrated GPS receiver:
Perfect for use on the go, the N810 includes an integrated GPS receiver and comes with preloaded maps that enable you to browse detailed locations, search for street addresses, find various points of interest (POI) as well as nearby Wi-Fi hotspots.
9. Battery life: 
Up to 4 hours of continuous usage with wireless LAN on

Up to 10 hours of music playback (Wi-Fi turned off) 

Up to 5 days while always online

Up to 14 days on standby

10. Processor:

The HTC Smartphone has a 400 MHz Texas Instruments OMAP 2420 processor.
11. Operating System: Microsoft Windows Mobile 6
The HTC Smartphone is powered by Windows Mobile, which offers a highly customizable user interface and contains various features such as enhanced video and audio features.
12. Wi-Fi: 802.11b/g:
The main form of connectivity is Wi-Fi (802.11b/g), and hooking up to a network is as simple as connecting with a laptop. 
13. Bluetooth: Version 2.0 + EDR (profiles supported: HID, FTP, DUN, GAP, SPP, HSP, SAP and OPP) :
You can also use the integrated Bluetooth wireless connectivity to hook up with a cell phone that is compatible with online data services.
14. The N810 has two integrated speakers as well as a 3.5mm headphone jack for personal listening.
3.2. Images

Below are several images of HTC Smartphone. 
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Figure 1 – The smartphone.
4. Braille Keyboard for HTC Smartphone
This keyboard will be produced exclusively for the product and it will enable visually impaired people to use the keyboard more efficiently. Since the letters and numbers will be still visible, it will not affect the way it is used by other people. This keyboard will be replaced with the keyboard that comes with HTC Smartphone.

4.1. Features

1. Full QWERTY keyboard:
2. Supports standard Braille alphabet:
The keyboard will have raised letters that correspond to letters in a standard QWERTY keyboard. Turkish-specific characters (ç, ö, ğ, ü, ş, ı) are ignored and alternative letters (c, o, g, u, s, i; respectively) should be used instead.

4.2. Advanced Features

This section explains the design decisions that we consider and gives advanced information about the features and how they are considered to be implemented.
One of our aims is to improve the practicality of using vTravel. In order to to this, one of our decisions is to adopt Grade 1 Braille alphabet on HTC Smartphone. You can see the standard Qwerty keyboard in “Figure 1” in “Section 3.2 Images” for HTC Smartphone.

When we do a survey in the market, we could not find any example about Braille alphabet (six dots) adopted on neither a pc keyboard nor a mobile phone. To do it so, we make a research on how to adopt the alphabet on our smartphone. We have considered three ways of using the alphabet. The reason why we could not make a decision on which of the ideas we will use is, we still do not purchase HTC Smartphone. When we receive the subassembly we can easily decide on which way will be used. On the other hand the sizes of the buttons are also important in order to adopt the English Braille alphabet. You can see an illustration of English Braille alphabet in “Figure 2” below.
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Figure 2 – Braille Alphabet.

The reason why we choose using English Braille alphabet is, our smartphone do not include any Turkish letters like ö,ü,ğ,i,ş,ç. So, when the user enters the point where he wants to go, vTravel finds the best catch regarding letters. For instance, when the user enters “Hosdere”, our product will recognize that it is “Hoşdere”. The three ways of adopting English Braille alphabet are:

1. Sticky Letters: This idea proposes to stick the adhesive letters of English Braille cells on the buttons. This option seems the most cost effective one. These adhesive letter will also include classical latin alphabet.

2. New Keyboard: We can not predict whether the keyboard is portable or not. If it is, our second idea proposes to manufacture a new keyboard with English Braille alphabet also including classical latin alphabet. We predict, it will not be as cost effective as “Sticky Letters”, but doubtlessly it will be better in aesthetic perspective.

3. Casting: Casting of English Braille alphabet directly on the HTC Smartphone without disassemblying can be considered, but we will discuss on it whether it will harm the table or not.

To sum up, our aim is to apply the best solution regarding the cost, quality and ergonomics. Currently, we believe manufacturing new keyboard seems the best option. 

5. Jabra BT8040 Headset

Firstly, we decided to purchase a Bluetooth headset without DSP technology. (Jabra BT2010) However, hearing is the most important sense for a visually-impaired individual, so to show our sensitiveness on the issue, we decided to buy a Bluetooth headset which enables noise cancellation. Noise cancellation enables the user to split the voices. (Environment and the voice coming from the headset) This new Bluetooth headset is Jabra BT8040. This headset enables the people to hear on one ear and keep the other ear free. It connects to the HTC Smartphone using Bluetooth connection.
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Figure 3- Jabra BT8040 headset.
5.1. Features

1. Weight: less than 10 grams

2. Size (Length x Width x Height): 22.5 x 43.5 x 10 mm

3. Connect wirelessly while on-the-go
4. Use your headset for up to 8 hours without recharging.
5. Has a capacity of 200 hours standby.
6. “Acoustic shock protection” which protects ears from sudden spikes in volume.
7. DSP (Digital Signal Processing) technology.
8. Active noise reduction.
9. Intelligent volume equalization.
10. Multipoint connects up to 8 devices – 2 at a time.
11. Size your headset with the adjustable and optional ear hook.
12. Operating range: 10m
13. Fit to perform
14. Operating keys: Mute and adjusting volume

15. High quality of sound
16. Bluetooth 2.0. supporting headset. 
6. Navigation System

This software is the main focus of our company and it is the essential part of the product. This application we will implement will run on HTC Smartphone and enable the users to navigate around freely. 

6.1. Features

1. Menus can be listened crystal clear as well as they look good,
2. Step by step directions for your trip from Microsoft Virtual Earth,
3. Hear and see how many footsteps (or blocks or meters) you are away from your destination,
4. Learn estimated time to arrive at the destination,
5. Allows changing some of the important settings such as voice and display controls.
6.2. User Interface

The user interface is explained below:
1. The main menu that will be on the screen as the application starts first time will have the following three options:
1.1. “Where am I?” –   If this menu is selected (by pressing letter “W”), the current location of the user will be shown on a map. The location is also going to be read out loud for visually impaired people. 

1.2. “Plan a Trip” – 
If this menu is selected (by pressing letter “P”), it will prompt the user for a destination address. This request will be read out loud for visually impaired people. After receiving the destination via keyboard (which can be touch screen keyboard or Braille keyboard), the directions will be received using Microsoft Virtual Earth. These results then are told to the user, starting from the first step. On the screen the map with the current location of the user marked will be shown and the information about the total distance (in meters, number of blocks and footsteps) will be printed on screen. All these information will be available as audio for visually impaired people. 
1.3. “Settings” –  This menu item if selected (by pressing letter “S”), will  present the user the option to change the configurations of the following components: 

1.3.1. “Voice”: 
The options available under this component are “Mute”, “Increase”, “Decrease” and “Gender (Male or Female voice)”. Using these options the users will be able to change the volume level and the voice type the narrator speaks. 
1.3.2. “Display”:
The options available under this component are “Show/Remove Map”, “Show/Remove Full Directions”, and “Distance Units”.  Using these options users will be able to view and ignore maps and directions. They will also have an option to select which units they want to see the distance in: meters, blocks and/or footsteps. 
1.3.3. “Auto-Update”:
This will set the time interval at which the location and the route will be automatically recalculated. The available options will be “Off”, “5 sec”, “15 sec”, “30 sec”, “1 min” and “5 min”. 
2.  “Favorites Bar”: In addition to three options in the main menu, there will be a Favorites Bar where the user will be able to save up to 4 commonly visited trip destinations. If an item in this bar is selected by using the predefined keys (shift + “T” + “the number of the item”), the application will calculate the directions to the destination and directly display the route.

3. “Help” – If this option is selected (by pressing “shift + H”), then the application will give more information about the problem user has. 

4. “Exit” – If this option is selected (by pressing “shift + E”), then the user will exit the application. 
5. While the application is running the user will be able to request to repeat the voice announcements, by pressing “shift + R” at any time.

6. While the application is running the user will be able to exit the application by pressing “shift + E” at any time.
7. While the application is running the user will be able to return back to the previous menu, if any available, by pressing “shift + B” at any time.

6.3. Advanced User Interface

This section explains the design decisions that we took and gives advanced information about the implementation language, images, audio files, menus and the map.
6.3.1. Implementation Language

For the implementation of product’s software, C/C++ and Java are the possible programming languages, which we can use. However, we will use Java since Java is more object-oriented language. 
6.3.2. Image Files

For the background of product’s monitor there will be a logo picture of product. The possible formats of this picture are BMP, GIF, JPEG and PNG, which are suitable for telephone. However, we will use JPEG format for picture because this format has better quality for logo.
6.3.3. Audio Files

In vTravel there should be an audio file for visually impaired people. These files exist for explanation of menus, numbers, and explanation of destination and letters of the alphabet. Explanation of menus is to direct visually impaired people. Numbers are for using menus and explanation of destination. There will be some fixed voices, which will be used for explanation to go to desired destination. Additionally all letters of the alphabet will be used to be confirmed what visually-impaired people are entered. Computer with the help of microphone will record the audios. The possible formats of audios are MP3, WMA and WAV. WMA and WAV are both high quality formats that store uncompressed audio but they use more space. On the other hand, MP3 format saves more space and the quality is as good as the previous types. As a result, we will use MP3 format for audios because it uses less memory space and using less memory is important for our product.
6.3.4. Application Menus

Visually-impaired people can choose whatever they want to do by using keys on the keyboard which is announced by the audible menu system.

6.3.5. Map and Directions
The local map of the location of the user will be produced using Microsoft Virtual Earth API. The directions to the destination are also going to be calculated and retrieved by using Microsoft Virtual Earth API. There will be no need to install a separate Turkey map in order to see the map and directions. All the transactions explained above will be done using the Internet connection of the HTC Smartphone. 
6.4. User Interface Layouts

Several layouts are given below:
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Figure 4- Layout of main menu.
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Figure 5- Layout of plan a trip.

7. Connecting Components

The connections between the components are explained in the sections below.

7.1. HTC Smartphone - Headset

These two components will be connected using Bluetooth connectivity.

7.2. HTC Smartphone - Keyboard

The original keyboard of HTC Smartphone will be replaced by the special keyboard that we will get it manufactured.
8. Technical Drawings

Below is image of HTC P4551 TYTN II Microsoft Window Mobile 6 Phone: 
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Figure 1 – The 4.1 inch LCD display and the keyboard that slides out.
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Figure 2- Jabra BT8040 headset.
Several layouts for the user interface are given below:
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Figure 3- Layout of main menu. This screen displays the menu options and favorite destinations to the user.
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Figure 4- Layout of plan a trip. The left pane shows the direction, distance and time left to arrive at the destination. As the user gets closer to a turning point, the distance units change to footsteps. 
The layouts of relationships betweeen components are given below:
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Figure 5- The relationship between components.
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