Google and Android Accessibility Applications

While the touchscreen mobile phone may be the phone of choice for many users, the absence of tactile controls on many touchscreen phones can make even essential features such as dialing a phone number or sending a text message hard to discover or perform. 

Mobile phone software and hardware developers have addressed the challenge of making touchscreen accessible in different ways. For Android touchscreen phones, such as the HTC Desire and the Nexus One, several software engineers from Google developed the “Eyes-free” project. Eyes-free is a collection of open source applications and libraries that include: a screen reader, an alternative home screen that enables users to launch applications by touching anywhere on the screen, and an eyes-free telephone dialer.

Because these applications are part of an open source project, they are free to install and to use, and can be modified and adapted by Android software developers.

Android is the name of the underlying operating-system which runs on millions of phones from various manufacturers. Google helped develop Android by working with the Open Handset Alliance - a group of many technology companies.

Screen readers and non-visual feedback

TalkBack, an application that can be downloaded from Market, the Android online application store, is a screen reader that provides spoken feedback when using Android applications. TalkBack is augmented by two other applications: SoundBack and KickBack. Soundback provides non-speech auditory cues such as beeps, clicks, and clunks, while KickBack gives haptic feedback such as vibrations. 

For example, if a user uses the trackball to browse the applications on the home screen, SoundBack clunks whenever the user selects an application, and TalkBack reads the name of the application. Or, if a user selects or de-selects a checkbox for one of the options in the settings menu, SoundBack plays a sound, KickBack vibrates the phone, and TalkBack tells the user whether the check box is checked or not checked.   

All three of these applications are available for free from Android Market, and activated from the  Accessibility option in the Settings menu of the Android phone. The accessibility service, and the screen reader, were first released with version 1.6 of Android, which is also known as ‘donut’. Some Android phone models may ship with earlier versions of Android so check that the Accessibility option is available before buying a new Android phone.

The user can decide which of these applications they want to use; and several alternatives are available from other people and companies. The source code for the services from Google are also available as part of the ‘Eyes-free’ project.

Voice search

Version 2.1 of the Android software include an experimental Voice Search which may provide an alternative way to input text into applications e.g. to dictate a text message. Currently the voice recognition varies in accuracy depending on the context e.g. common words and sentences seem to be recognized reasonably accurately, but unusual words and letters may be interpreted incorrectly. The voice is sent over the the Internet to be interpreted. French is not supported at the moment :(

There are several other Voice Input programs available from other software developers for Android.

Eyes-free shell

The main application, the ‘Eyes-free shell’, provides a one-touch alternative to the default, graphical user interface. When users open the Eyes-free application, a black screen with the word ‘Home’ is displayed. 
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Users can then touch anywhere on the screen and slide their finger or thumb in one of the eight major compass directions to select an application. 
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For example, to listen to voicemail, a user touches the screen at any point and slides a finger or thumb down diagonally to the left or to the southwest position. Eyes-free speaks the word ‘voicemail’, and when the user lifts the finger or thumb, voicemail is played. Or, users can conduct a voice activated Internet search by touching anywhere on the screen and sliding a finger or thumb down diagonally to the right.

Users can also hear Eyes-free speak important status information such as the strength of the network signal, the current time, the phone’s battery usage, and their physical location, often as specific as a street and cross-street.

Text Input

Many touchscreen phones use on-screen keyboards based on the typewriter e.g. with AZERTYUIOP as the top row of a French keyboard. For blind and visually impaired users these can be difficult to use, so the eyes-free project uses the concept of the compass directions to allow users to enter text and numbers.

Text input is based on using two stages to select the character: Stage 1 selects a group of letters. Group:

1. letters A to H: A, B, C, D, E, F, G, H

2. letters I to P: I, J, K, L M, N, O, P

3. letters Q to X: Q, R, S, T, U, V, W, X

4. letters Y, Z and special characters: Y, Z, backspace, space, !, ?, comma ‘,’, .

Stage  2 selects the individual character.

Stage 1 is organized as follows:
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Each group is represented twice, diagonally opposed e.g. a and e are both from group 1, i and m are both from group 2, etc. <- represents the backspace. The centre is the starting point of the gesture and is wherever the user first touches the screen.

Stage 2 is organized as follows:

Group 1:
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Group 2:
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Group 3:
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Group 4:
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If you accidentally pick the wrong group, simply move your touch roughly back to where you started and stop touching the screen. You can then try again.

The phone vibrates as your touch crosses each character to help you keep track of where you are and the current character is spoken. 

The 2-stage design means every character is no more than 3 strokes (movements) away from the centre.

Talking Dialer

Another application allows the user to dial phone numbers. Again the concept of compass directions is used to input the numbers, however as there are at least 10 digits the grid is extended to add another row of 3 characters to the bottom of the 3 by 3 grid used for text.

The full grid is:

	1
	2
	3

	4
	5
	6

	7
	8
	9

	*
	0
	#


Wherever you touch the screen represents the digit 5, so if you want to input a 5 simply touch the screen for a second then stop touching the screen. The rest of the numbers are selected by moving in a compass direction. The numbers are ordered in the same order as a traditional mobile phone keypad, which is known as the ‘T9’ keypad. The bottom set of characters are reached by making the movement at least twice as long as those used for the rest of the numbers.

To provide you with some feedback the phone vibrates as your gesture move over a number. The selected digit is spoken once you have picked it by removing your touch.

If you make a mistake, the incorrect digit can be removed by shaking the phone from side to side. You may need to practice this movement as it can depend on the handset you are using.

To hear the entire number dialed so far, press either the Search or the Dial key. Some phone models have both keys e.g. the G1 phone, others only have the Search key e.g. the Motorola Droid or the Nexus One. Press the key again once you have entered the entire phone number to call that number.

If you prefer to phone an existing contact, use the Menu key to select the Contacts View. In the contacts view you can use the Text Input, described in the section on Text Input, earlier in this document. Pressing the Menu key again will return you to the Dialing View where you enter the phone number directly.

Summary

Android includes some core features to help make mobile phones accessible. Here we have mentioned the way the accessibility service works, and programs such as TalkBack, KickBack and SoundBack that support the accessibility service to make the overall user-interface more accessibile for users, even for applications written by other developers.

The eyes-free shell and the talking dialer are two examples of unusual and potentially innovative applications which may help users with visual impairments to use their Android phone more effectively.

We have come to DeViNT 2010 to learn from you and to gather your comments and feedback on the work so far.
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