UNIT Il Notes - Mobile Application Development

Mobile Application Development (Anna University)


https://www.studocu.com/in?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
https://www.studocu.com/in/document/anna-university/mobile-application-development/unit-ii-notes-mobile-application-development/32677430?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
https://www.studocu.com/in/course/anna-university/mobile-application-development/5425059?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
https://www.studocu.com/in?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
https://www.studocu.com/in/document/anna-university/mobile-application-development/unit-ii-notes-mobile-application-development/32677430?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
https://www.studocu.com/in/course/anna-university/mobile-application-development/5425059?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
Free Hand

Free Hand


UNITII
USER INTERFACE
GENERIC UI DEVELOPMENT - MULTIMODAL AND MULTI CHANNEL UI -
GESTURE BASED UI - SCREEN ELEMENTS AND LAYOUT - VOICE XML

INTRODUCTION:

GENERIC UI DEVELOPMENT
The latest generation of mobile devices is portable enough to carry at all times, connected to
voice and data networks and contextually aware by using sensors and networks to preemptively
complete tasks.
Mobile application creators can also use exciting new interactions with motion and gestures:
zooming, swiping, tapping, turning, and shaking. These capabilities offer the chance to innovate.

Why do we want to build generic user interfaces?

¢ First, mobile applications are typically used by a wider array of operating environments and
systems than a PC. Because there is such a wide array of end clients for mobile applications,
we need to be able to adapt the application quicklv.ddmnot in real time. with very little or no
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additional development effort.
¢ The mechanism through which user‘s access a software application is referred to as the
user interface.
¢ First, there are the human factors. The way it is used has a great impact on the utilization of any
computing system. Though defining human factors in one sentence is a difficult task, it can be
defined as the set of those concerns qualifying the interaction of the user with the software
system.
¢ For any typical application, we need to consider the following as the elements of human
factors consideration:
1. The look and feel of the application and how the users —like|| the user interface,
2.The ease of learning the interface well and becoming efficient at using the user
interface, and
3. Health issues in using the user interface
¢ Another factor is to think of what a typical user considers desirable.

¢  Once again, this might include a variety of esthetics, timing, color, etc. It is also important to
keep in mind that most user interfaces are typically used many times, not just once.
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HUMAN FACTORS AND OTHER CONSIDERATION FOR DEVELOPING UI
1. Intuitiveness

Consistency

Learnablility

Nonintrusively Helpful

Accommodating Expert Users(shortcuts)

Trustable

Robustness (Recover from Error)

AR ol ol

Other consideration

Short transaction cycles

Expectation of consumer devices (Boot up)
Lack of focus

Intermittent network connectivity
Multichannel user interface

Nk W =

BUILDING GENERIC USER INTERFACE
The reason for buildmg a generic user mterfavogmqhi].e svstems is the wide

This cument is available free of charge on
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variety of devices and user interfaces that an application might need to
support. The idea here is to layer the different parts of the user interface, build a generic user
interface, and then specialize it to a given device or type of user interface.
Consider applications that can benefit from a layered user interface approach:
1. Applications that change frequently
Many applications change very frequently. Such constant changing of state may be caused by
the business model that the application serves or a variety of other reasons. The life of a
software application is only meaningful as long as it is serving its economic or scientific reason
for existence.
2. Applications that support a wide variety of devices
The advantage of building a generic interface to a system, and then specializing it, is that it
minimizes the amount of code needed to perform the necessary tasks. And we all know that the
less code we have, the better off we are. This is probably the most popular reason for building
generic user interfaces.
3. Applications that must have many loosely coupled parts
One of the advantages of building a generic user interface to a system is that it enables loose
coupling between the user interface components themselves and among the look-and-feel

components, interaction logic, and application flow logic. This loose coupling is one of the
principle features of various existing technologies such as XSL templates and CCS.
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4. Applications that offer multiple user interfaces with a range of
complexity:
A good reason to justify building systems with generic user interfaces is the requirement of
supporting multiple user interfaces, each with some difference in the required feature sets

Device/Platform Specific Specialization

Multimodal Specifications

Channel Specialization Medal Specialization

Generic Presentation Logic
(help, temporal ordering, spatial ordering, etc.)

Generic User Interaction Logic

Application Logic
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BINDING AND SPECIALIZATION OF GENERIC USER INTERFACES

The generic interface has to be specialized to the specific intended user interface. The
specialization process could include user settings, device settings, discovery of
available channels, QOS of the network, and many other factors. In any case, a
binding process has to take place between the components that produce the generic user interfaces and
the components that specialize in the generic interfaces.

This binding can be done at run time for all user interfaces; alternatively, what binding is possible to
do at compile time may be done then and the rest done at run time.

There are a number of factors that must be considered when designing a system this way:

1. Performance: As a rule of thumb, layering software and performance are inversely
proportional. The key here is to first evaluate the performance needs of the users and then
to see what the cost of each additional layer is. The extreme case is when every
microsecond counts

2. Development Process: a typical development team includes business analysts who
gather the requirements, graphic and voice user interface designers who design the look-
and-feel of the system, application developers who build the components that represent
the business logic to be performed by the system, and database engineers who design the
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persistence layer.

3. Where the Various Components Reside: Probably the most important aspect of
the design of a system that uses generic user interfaces is how the work is distributed
among the servers, clients, or peers.

THE ELEMENTS OF THE USER INTERFACE

e User interfaces can be defined from several perspectives, none of which is inherently
superior to the others.

e Some analyze user interfaces from a look-and-feel perspective, some look at them as a
component in a communication system between humans and computers,
and yet others look at the various functions that they (user interfaces) and their components
perform.

1. Channels

* In the generic context of communication systems, a channel is the medium through
which the sender and the receiver of a message communicate. In this way, a
user interface that uses multiple media such as sound, text, and video are often referred to as
multichannel interfaces as each type of medium requires its own channel.
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Voice

Video

Text
(Keyboard, etc.)

Tactile
(Data Glove, etc.)

Motion
(Tilt, etc.)

Pointing
“(Mouse, Roller, etc.) —

Figure 5.2. Channels: Tunnels of C

¢ In the computing industry, this definition has also been extended to include presenting the same
content, particularly text content, in multiple formats for multiple devices.

* Because various devices may render the same textual content in different ways, with a bit of a
reach, we can say that each type of rendered text is part of the channel that sends messages
from the system to the user.

2. Channel types
1. Keyboards and Monitors (Text Entry and GUI Display):
a. Keyboards and monitors are perhaps the two most popular user interface mechanisms
to any computing system. Keyboards are basically used to enter text that may be behavioral in
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nature (commands such as save, print, etc.) or data (such as typing in your user name and
password).
2. Touch-Screens (Touch Entry and GUI Display):

a. Touch-screens have been around for a long time. In many environments such as
manufacturing environments or mobile applications, a keyboard, a mouse, and
other extraneous devices may not be suitable. They may be too cumbersome to use
or be damaged too frequently because of dust, motion, or other environmental
conditions. Touchscreens allow the user to touch pressure-sensitive screens to send
messages to the system.

3. Stylus (Handwriting Recognition and Touch Entry):

a. The stylus is a penlike device used to write on a screen or press buttons on a screen.
The stylus effectively functions as a keyboard and a mouse combined into one. The
stylus is a very effective device for mobile environments. The stylus is light and
enables multiple input channels to the same device. The stylus provides only an
input channel. The output channel accompanying the stylus, once again, is typically
some sort of a visual screen.

4. Telephone (Voice Recognition):

a. The telephone is the most pervasive electronic communication device. Voice

channels take advantage of our ability smbe able tounderstand speech and
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hear sounds. M
S. Device Motion (Entry by Positioning):
a. The position and orientation of the device itself can be used as an input mechanism.
6. Dataglove (Entry through Touch) [Dix et al. 1998]:

a. As the name suggests, this is a glove that, when worn, can be used as a data entry
device. This device is now used mostly in research environments, but it has made
advances in performance and reliability during the past few years, making it
more and more viable commercially

7. Printed Paper and Other Materials (Output Text and Graphics): In the early days of
computing, paper was the main method of interfacing with computing systems.

3. Interactions

¢ Interactions, as mentioned, are composed of messages being passed back
and forth between the user and the system. The messages being sent
can take atomic or composite forms.

e An atomic interaction is made up of one message being sent from the
user to the system, or from the system to the user, possibly accompanied by a
response message from the respective counterpart

e Composite interactions are those interactions that may be made up of
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two or more interactions that are meaningful on their own.
Elements
1. Control message
2. Prompts
3. Responses
Types
Commands
Menus
Forms
Natural language

BN

5. Mixed initiative
EFFECTIVE USE OF SCREEN REAL ESTATE

¢ The first step to use the smaller interfaces of mobile devices effectively is to
know the context of use. Who are the users, what do they need and why, and how,
when, and where will they access and use information?
* DMobile design is difficult, as developers try to elegantly display a telescoped view of
almost limitless information.
Embrace Minimalism
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¢ Limit the features available on each screen, and use small, targeted
design features.
¢ Content on the screen can have a secondary use within an application, but the
application designer should be able to explain why that feature is taking up screen space.
Use a Visual Hierarchy
e Help users fight cognitive distractions with a clear information hierarchy.
Draw attention to the most important content with visual emphasis.

e A consistent hierarchy means consistent usability; mobile application
creators can create a hierarchy with position, form, size, shape, color,
and contrast.

Stay Focused
e Start with a focused strategy, and keep making decisions to stay focused

throughout development.
® A smaller file size is a good indicator of how fast an application will load, so the benefits
of fighting feature creep extend beyond in-application user experience.
UNDERSTANDING MOBILE APPLICATION USERS
¢ The Gestalt principles have had a considerable influence on design, describing how the
human mind perceives and organizes visual data.
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¢ The Gestalt principles refer to theories of visual perception developed by German
psychologists in the 1920s.

e According to these principles, every cognitive stimulus is perceived by users in its simplest
form.

¢ Key principles include

% Proximity

Closure

Continuity

Figure and ground

Similarity

O % o
L X X X4

Proximity

Users tend to group objects together.
+ Elements placed near each other are perceived in groups.
¢ Icons that accomplish similar tasks may be categorically
organized with proximity. Place descriptive text next to graphics so that the user can understand

the relationship between these graphical and textual obie
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FIGURE 4-1: Proximity

Closure

< Closure If enough of a shape is available, the missing pieces are completed by the
human mind.

< In perceiving the unenclosed spaces, users complete a pattern by filling in missing

information

FIGIURE 4-2: Closure
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Continuity

«» The user‘s eye will follow a continuously-perceived object. When continuity occurs, users are

compelled to follow one object to another.

+» They perceive the horizontal stroke as distinct from the curled stroke, even though
these separate elements overlap.

2

< Smooth visual transitions can lead users through a mobile application,
such as a link with an indicator pointing toward the next object and task.

FIGURE 4-3: Continuity

Figure and Ground

A figure, such as a letter on a n7 ~e, is surroudahg; white space, or the ground.
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% Complex designs can play with the line between -figure|| and

—ground, || but mobile interfaces speed user frustration with unclear
distinctions.

% Primary controls and main application content
should maintain a distinct separation between
figure and ground.

Figure Ground

FIGURE &-4: Figure and ground

Similarity
% Similar elements are grouped in a semi automated manner, according
to the strong visual perception of color, form, size, and other attributes.

UNDERSTANDING MOBILE INFORMATION DESIGN
Mobile devices offer an exciting space to design information, fitting personalized and real-time data
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into tightly-constrained screens.
INFORMATION DISPLAY
¢ A microwave has a simple display. When the timer alerts us the popcorn is done, we
can check to see if the bag looks adequately puffed, and then open the microwave door and
popcorn bag to start eating.
e People identify signals, interpret the meaning of these signals, and
determine the goal according to these interpretations, and then carry out
an action until the goal is reached.

DESIGN PATTERNS
WHAT ARE THE DESIGN PATTERNS USED IN Ul
DEVELOPMENT?(PART B,C)
¢ Hardware and operating systems become
irrelevant far quicker than design that reaches
users.
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time effi ciency, patterns h
i)Navigation
Annunciator Panel
e An annunciator pane
state of a mobile devi®

f Figure gives information on the

: device will provide a slightly different
panel, developers can mod ciator panel — which lists the hardware
features such as network ¢ ver — within an application.

¢ Because the information it mcure a-7: Annunciaer tiOns, application users will not usually have
any direct interaction with wc aititunciawon pauct.
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ii) Fixed Menu
A menu that remains fixed to the viewport as users roam content is useful in
many situations:
¢ When users need immediate access to frequently selected functionality on multiple screens
¢ When a reveal able menu is already used on the same screen
When a lack of controls, conflict with key interactions, or low discovery makes a reveal able menu a
poor choice
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FIGURE 4-8: Fixed menu

iii)Expandable Menu

< When all function options for one page cannot fit on the viewport,

US Open

July #h 201 2-Cua Cook OH

ALY 1 VO A T
Bwitish Opan

AUGUST 2 M

PGA Championship

ALXELIST 31 0] A - B
Barclay's

T;'-ul Tour Chamgionship

SEPTEMBER 3 08 AN - &

an expanding menu can provide selectively available options.

% A gesture, like a swipe or double tap, may prompt the reveal as well as selecting an on-screen
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icon.

% Soft keys — hardware buttons connected to on-screen labels — may also prompt a menu to
reveal.

% Users often benefit from multiple access options, especially for the
harder-to-find gestural prompts.

FIGURE 4-9: Expandable
menu

iv)Scroll

o,

¢ As in the case of a reveal able menu giving additional functionality, there will often be more
content on a screen than can be seen in the dev1ce VDT

maant in Avnilalkla fran ~£
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It is best to limit scrolling, limiting application screens to the size of the viewport

whenever possible.

Some types of apps you develop will require scrolling to present data to the user effectively,
such as an email client.

When scrolling must occur, check that the design communicates the area that can be scrolled,
the current context of a user, and the ratio of the current view to the total content available.

v)Content and Controls

R
0.0

Input mechanisms, the controls users manipulate to enter or modify

data, can be enhanced during the design process by keeping a few key
concepts of mobile usability.

Use standard controls, which positively shape user perceptions of an application.

Reveal Content Youcan display content either as a full page or revealed in
context.

When you use a full-page layout, the user should not need to constantly bounce back and forth
between pages: all necessary information to use the features on that page should be displayed on
that very page. If content might help users decide how to proceed, a quickly revealed, in-context
design (such as a pop-up box) may be the better design choice.
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MULTIMODAL AND MULTICHANNEL UI

INTRODUCTION

¢ Humans interact with technology to do something better or faster. It‘s that simple.

¢  When we try to divine the future of mobile, we need to start with speed. Specifically, how the
Ul can drive the —critical path to information,| assuming —informationl||
encompasses communication, entertainment, commerce, and anything else
we may do on our devices.

Multichannel and multimodal mean for these two terms have been incorrectly
used widely in the literature on mobile computing. To start, remember that multimodal
and multichannel is not the same thing.
Multichannel may have two different meanings.

1)First, it can be used to imply a user interface that establishes more
than one communication channel to the user. For example, a user interface may present
an audio and a video channel to the user. It can also be used to refer to the number of different types
of channels that a networked mobile application uses to reach other nodes on the network: If there is
more than one channel—for example, a PSTN channel and a TCP/IP channel—the application is a
multichannel application.
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2)Multimodality refers to the number of ways a user interface for an
application may be presented. Hence, an application that only has a GUI but
makes this GUI available to Palm devices as well as Windows-based desktops is
a multimodal application. Multimodality is a superset of the first definition of multichannel we
discussed (where multichannel refers to the number of channels of communication between the
computing apparatus and the user).

WHAT IS MULTIMODAL UI? (PART A,B)
DEFINITION
e Multimodal interfaces support user input and processing of two or more modalities—such as
speech, pen, touch and multi-touch, gestures, gaze, and virtual keyboard.
¢ These input modalities may coexist together on an interface, but be used either simultaneously or
alternately. The input may involve recognition-based technologies (e.g., speech, gesture), simpler
discrete input (e.g., keyboard, touch), or sensor-based information.
¢ Some of these modalities may be capable of expressing semantically rich information and creating
new content (e.g., speech, writing, keyboard), while others are limited to making discrete
selections and controlling the system display (e.g., touching a URL to open it, pinching to shrink a
visual display).
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e Multimodal interaction provides the user with multiple modes of
interacting with a system. A multimodal interface provides several
distinct tools for input and output of data.

Multimodal Ul enables faster and more free and natural communication. It
can offer a flexible and efficient interface allowing users to interact through voice, text,
hand gesture and even gaze, and to receive information from the app through output modalities,
such as speech synthesis, smart graphics and more.
For example, you‘re thinking about buying a new laptop. You might start by asking your mobile
phone voice assistant —What are the best laptops? | This would generate a list of laptops, which you
can read.

e Spoken interaction

¢ Reading interaction

e Spoken and Reading Interactions
e Spoken

e Typing and Reading interaction.
e Touch ID
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WHY WE NEED MULTIMODAL APPLICATIONS?

¢ To make the application more convenient to use given the condition of the mobile user and
the dimensions of mobility. By default, all human communication behavior is multimodal

* One of our goals in building any type of user interface, not just mobile ones, is to get as close to the
natural state of human-to-human communication for human-to-computer interactions.

What are the critical factors that affect the user experience of the mobile user?

1. Context-Aware Computing:

This context adds meaning to when, where, and how the user interacts with the
computing application and gives a different meaning to the individual
interactions. Much of the context is defined by the domain: What is the problem that the
application is trying to solve (commerce, navigation, game, etc.)? Users typically think of context-
aware applications as -smarter|| (if they are well designed). What this translates to is a better
usage experience by the user.

2. Environmental Factors:
We know that our target users are mobile. We also understand that the dimensions of
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mobility distinguish the design and implementation of mobile applications from
their stationary counterparts. Environmental conditions can further complicate the problem.
For example, an application that is to be used in a rugged environment with low visibility may have
additional requirements when it comes to the user interface.

MULTIMODALITY, MULTICHANNEL COMMUNICATION WITH THE NETWORK, AND
NETWORK INFRASTRUCTURES

e Most mobile devices are resource-starved. This means that there is typically some
bottleneck in network communication, CPU, permanent storage, memory, or some other capability
of the device. Implementing multimodality related features, not unlike any other feature that we
may wish to build into the mobile application, requires CPU, storage space, memory, and other
resources.

e Multimodality is not always desirable or possible based on the amount of
resources on the device.

¢ For example, audio and video channel

e With GSM and any cellular system prior to GSM, there is only one channel to the mobile
device.General Packet Radio Service (GPRS) is the first type of network that enables multiple

channels to exist Slmuﬁ@@&@%&lb’us available free of charge on
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e  WLANSs (wireless LANs) such as WIFI and Bluetooth are becoming more and more pervasive,
thereby offering high-bandwidth access to the network through IP-based technologies.

TYPES OF MULTIMODALITY

User interfaces establish channels of communication to the user. There is
input and output channels depending on whether the channel can present information to the user, obtain
information from the user, or do both.

Multimodality, then, is the use of two or more channels.
¢ Symmetric ¢ Symmetric multimodality means that all input modes
(speech, gesture, facial expression, etc.) are also available for output, and vice versa.

e Asymmetric ¢ A touch-screen comprises a symmetric channel. Obviously, at some point
in the internal implementation of the interface channel, be it hardware or
software, things are not symmetric: The mechanism used to light up the pixels on the
screen is different than the mechanism that collects the user‘s touch on the screen. Also, we
could say that touch-screens are not symmetric because the tactile sense is also used

1.Sequential multimodal input is the simplest type, where at each step of the
interaction; either one or the other input modality is active, but never more than one
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simultaneously.

2.Uncoordinated,simultaneous multimodal input allows concurrent activation
of more than one modality. However, should the user provide input on more than one
modality, this information is not integrated but will be processed in isolation, in random order.

3.Coordinated, simultaneous multimodal input fully exploits multimodality,
providing for the integration of complementary input signals from different
modalities into a joint event, based on time stamping.
Bernsen [Bernsen 2002] introduces taxonomy of interaction types for multimodal user interfaces
based on the characteristics of interactions

Atomic

Composite

Linguistic/ non linguistic
Arbitrary/ non arbitrary

USABILITY-CENTERED USAGE OF MULTIMODALITY
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® The point of building multimodal user interfaces is to improve the usability of an application.

¢ Multimodal user interfaces are a relatively new technology. Understanding usability issues is
something that comes about after years of maturity and deployment experience for a particular

technology.

Maximum width
Portability

Ubiquity (where ever)
Saliency(Importance)
Simultaneity

Privacy

A e

MODELING MULTICHANNEL AND MULTIMODAL APPLICATIONS WITH UML

Mandel, Koch, and Maier use abstract data views to basically represent the twodimensional spatial
layout of a GUI. This is essentially a functional mockup of the user interface for GUIs. Next, they
introduce configuration diagrams; these diagrams can be quite useful in
representing properties of multimodal user interfaces. They have the following
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characteristics:

1. They show the composite structure and composite behavior of the user
interface as well as showing the inputs and outputs into a user interface.

2.They also show, at a very high granularity level, the relationship between user
interface components and non-user-interface components in the system.

3.They are describable, with UML metamodeling, as a real UML extension.

Textual Data Entry

Aural Mavigation
Mext Prewvious

—

Dj—

Microphone
Speaker

.-

Keyboard

e M onitor
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TasLE 8.1. Hypermedia Extensions for ADVcharts by Mandel, Hoch,

and Maier

Abstraction lconic
Name Description Representation
User Input This abstracruion is created 1o show the .
Z 2 InputName
data items that the user gives the
system. ¥ou can thinlk of these as FieldNamel
form fields. Though, per Mandel FieldMName2

et al.’s specifications, these are data
items that are requested from the
user and there is nothing that keeps

us from using this abstraction for

natural-language or mixed-initiative

input modeling.

Anchors Anchors are the starting points of the

navigation [Mandel, Koch, and Maier
orMName

1999]. You can think of them as the

initial state of a UML state diagram or

a UML sequence diagram. This is

largely a concept [rom the design and
implementation of HT'TP and HTML.
Anchors are a navigational ool in

HTML

Collections This abstraction is basically created 1o = =
indicate that some composition of the CollecrionM™Nax
other abstractions is itself a valid "Object 1
abstraction; for example, a viewable *Ohject 2

table may be recognized as a

s i
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510 MULTICHANNEL AND MULTIMODAL USER INTERFACES

TasrLe 8.2. Basic OMMMA Stereotypes

Stereotype Description

This stereotype represents the encapsulation of the job of
those objects that are responsible for rendering the content,
through the relevant channels, to the user. These objects are
responsible for determining things like the position of a
certain icon on the screen, when a sound should be heard,
and other temporal and spatial properties of the user

Presentation

interface.

Media This stereotype represents an encapsulation of the content. For
example, we could have an Audio class (which could be
further specialized) or a VisualText class. We can model the
commonalities and differences among various media
content types using inheritance, aggregation, and more
complex design patterns.

This stereotype represents the abstraction of the link between
the business logic components and the rest of the system.
Application objects can be seen roughly as the equivalent of
the model portion of MVC (discussed in earlier chapters).

Application
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MULTIMODAL CONTENT
One of the current points of contention in standards for multimodal user interfaces surrounds the
creation and storage of multimodal content. SMIL gives us a standard for synchronizing different types
of single-mode and single-channel content; it is a fairly
well-established standard.
DX+V
e X + V stands for XHTML and VXML. X + V is an interim technology: Its use
will be limited and only relevant to the duration of migration of content from XHTML/HTML
and VXML content to truly multimodal content represented in a markup language designed
with the needs of multimodality.
¢ The benefits of X + V are that both technologies are rather proved and that implementation of a
multimodal interface can be done with relative speed.
¢ The problems with X + V are multifold. First, it assumes that we can tie together VXML, a
language designed for representing VUIs, and XHTML, the younger but more mature sibling
of HTML designed for visual user interfaces, and come up with a multimodal interface
2) M3L
® The M3L, yet another acronym for the Multimoda%rlgu‘pjje}pguggg, has been created for
SmartKom. T
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¢ SmartKom is a multimodal dialogue system that combines speech,
gesture, and facial expressions for input and output; it provides
anthropomorphic and effective user interface through its personification of an interface
agent.
3)MML
¢ MML there are now many different markup languages presented by different entities called
Multimodal Markup Language.
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modalityln

production

Timing

Bargeln

inivative

for output presentation by various channels.

This tag encapsulates the informanon needed for processing o
various types of input coming in from the different
channels.

This tag is specific to speech synthesis (TTS). It encapsulates
the information needed 1o produce the appropriate quality
of speech (see Chapter 7) such as pitch, rate, ete.

This tag allows us to specify the temporal sequence of how
various information such as text and audio are rendered
(output).

This tag lets us specily if the user should be able to interrupt
the presentation of multimodal information. (On a visual
screen, this could be pressing the stop button on a browser
whereas it is a simple interruption of audio played by the
system through audio input in a VUL)

This tag lets us specify il our dialogue is in mixed-initiative o1
directed mode.
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4HEMMA
¢ Extensible Multimodal Annotation Markup Language (EMMA) is a
standard being worked on by W3C.
¢ The conceptual design of EMMA takes after some of the other W3C user interface
standards such as VXML, XHTML, and XForms.
¢ First, EMMA is naturally XML based. Next, EMMA defines metadata, which
encapsulates information about the document, a data model, which
defines what type of data can be instantiated, by the browser of the
document, and instance data, which encapsulates things like the actual
data, text, and pointers to files to be presented.
5MPML
¢ Multimodal Presentation Markup Language (MPML), designed by a team at
Ishizuka Laboratories in Japan, is a well-defined XML-based language that
allows for the specification of dialogue-based interactions for a multimodal user interface

6) MMIL

The Multimodal Interface Language (MMIL), proposed by Kumar and
Romary, focuses on specifying an interface among the various_
components of a multimodal architecture, specifically one that leverages
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multimodal integration and dialoguebased user interactions
7) InkML

e InkML (Ink Markup Language) is an effort by the W3C multimodal
interaction working group to create a markup language for supporting text entry through a
digital pad and a styluslike device.

e The idea of InkML is to allow us to create graphical and text-based user interfaces that can be
used just like pen and paper.

¢ Although InkML is not specifically designed for multimodality, it is a significant markup
language for developing multimodal user interfaces.

8) CUIML
e CUIML, the Cooperative User Interfaces Markup Language, is developed

by Sandor and Reicher as an extension to UIML. CUIML's syntax is based
on UIML.

Platforms
1.java
2.BREW
3.Microsoft
4.Symbian
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TYPES OF Ul

Fusion based

The most advanced multimodal interfaces are fusion-based ones that co-
process two or more combined user input modes that can be entered
simultaneously, such as speech and pen input, speech and lip movements, or speech and
manual gesturing.

They process meaning from two recognition-based technologies to fuse an
overall interpretation based on joint meaning fragments from the two
signal streams.

At the signal level, recognition technologies process continuous input streams (e.g., acoustic
speech, digital ink trace) that contain high-bandwidth and often semantically rich information,
which can be used for content creation—or to create and interact with a system‘s application
content. Fusion-based multimodal interfaces have been developed and commercialized
in recent years.

Alternative mode

The simplest multimodal interfaces have input options that are used as alternative modes,
rather than being co-processed. These rudimentary multimodal interfaces have been
widely commercialized, for example on cell phones.
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® They often offer more input options than a fusion-based multimodal system, such as speech,
touch and multi-touch, gestures (e.g., pinching, flicking), stylus, keyboard, and sensor-based
controls.

1) Multimodal Interfaces for Content Creation incorporate high-bandwidth or
semantically rich modes, which can be used to create, modify, and interact with system application
content (e.g., drawing lake on a map). They typically involve a recognition-based technology.

2) Multimodal Interfaces for Controlling the System Display incorporate input
modes limited to controlling the system or its display, such as zooming or turning the system on, rather
than creating or interacting with application content. Examples include touch and multi-touch (e.g., for
selection), gestures (e.g., flicking to paginate), and sensor-based controls (e.g., tilt for angle of screen
display).

Multimodal and multi sensor

¢ On mobile devices, some multimodal interfaces actually are multimodal-
multisensor ones.

¢ These interfaces combine multimodal user input with one or more forms of sensor control
involving contextual cues.

e For example, proximity of a cell phone to the user‘s ear may turn it on, or the angle of holding a
phone may orient T1kts display.
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Temporally cascaded

Temporally cascaded multimodal interfaces process a combination of modalities that tend to be
sequenced in a particular order, such as gaze directed at an object followed by speaking about it.
On current smart phones has included both active and passive recognition-based input modes. It
also has involved rapid incorporation of new sensors, increasing the prevalence of multimodal-
multisensor interfaces.

3.0ne 5, Multiple 6.Two
1. Alternative 2.0ne mode o 4. Multiple modes or content
modes and mode Sensor modes or SBNS0rS creation
sensars, but engages constrains sensors canstrain modes fused
ne fusien another another constraina anather to obtain
mode's person's [0 mode's joint

meaning meaning meaning
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GESTURE BASED USER INTERFACE

¢ A gesture based user interface is an innovation that uses gestures as an
input.

e These new computers include well touch screen software which identifies
gesture based human computer interaction.

¢ Gestural Ul refers to using specific gestures, like scrolling, pinching, and
tapping to operate an interface.

e [t also refers to gesture recognition, including tipping, tilting, eye motion,
and shaking. Gestural user interface and gesture recognition technology
has evolved from very basic motions and applications to the complex, and it is now
part of everyday life for a huge number of people.

Use of a Gesture based user interface in training simulation-

e A gesture based user interface is not only useful for video game and entertainment purpose

furthermore useful for training simulation also

¢ Training simulation technology is a popular training choice for corporate companies and
in a medical prefession.s Withidthe helpgodnTr OCUtudents will get a benefit



https://www.studocu.com/in?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
Free Hand


of gesture based human computer interaction and manage the system through their gestures.
Trainees and students get an experience of the risky situation within the controlled environment.

3 benefits of the Gesture based user interface-

1. Electronic industry- It is an industry where everyone is coming with the highest focus on a
user interface. Like Samsung galaxy, s4 immediately scrolls down when your eyes reach the
bottom of the page.

2. Medical industry benefit- One of the most benefits of gesture based human computer
interaction is surgeon can review patient’s case file.

3. Great for marketing strategy- Gesture based human computer interaction and virtual reality
mixture is a great strategy from marketing view point. Customer will feel real and accurate
experience which stands out your product from others.

Definition
What is it?
¢ Gesture-based computing refers to interfaces where the human body interacts with
digital resources without using common input devices, such as a
keyboard, mouse, game controller, or voice-entry mechanism.
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¢ Such systems can scan a limited space, analyze human movement within it, and interpret
the motions of hands and arms, head, face, or body as input.

e Touchscreen interfaces likewise enable gestures such as swipes or taps to navigate, play games,
or organize data.

e Gesture recognition technology is used in a wide array of applications,
from those that parse facial expressions to determine human emotional
reactions to complex, augmented-reality simulations that evaluate whole-
body movement.

This technology is playing a very important role in many fields such as

e Smartphone, Tablets and other devices
e Automobiles

¢ Transit sector

¢ Electronics sector

¢ Gaming sector
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@ Offline gestures: Those gestures that are
processed after the user interaction with the
object. An example is the gesture to activate a
menu.

® Online gestures: Direct manipulation
gestures. They are used to scale or rotate a
tangible object.

HOW DOES IT WORK?
e Motion may be used to input navigation commands or it may serve as data. When it is
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employed for navigation without a touchpad, users might zoom by stepping forward and
backward. Or they could control a video stream: pointing left to replay, presenting the flat of a
hand to stop, or pointing right to continue.

e The approach is widely used in interacting with games and to control
entertainment systems, machinery, or robotic devices and to interact with
smartphones and tablets.

e Systems such as Microsoft Kinect and Leap Motion use camera/scanner technologies
to capture body movements, which are interpreted by software.

e These gesture-recognition systems can capture multiple points of interaction simultaneously,
making them valuable where captured motion might be analyzed for mastery, as in dance,
athletic technique, or physical therapy.

1. Replace mouse and keyboard

2. Pointing gestures

3. Navigate in a virtual environment
4. Interact with a 3D world

5. No physical contact with computer
6. Communicate at a distance

WHY IS IT SIGNIFICANT?
¢ The introduction of the mouse allowed computer iﬂs Jogpoxebayqnd the linear dimension of

This document is available free of charge on
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the keyboard to two dimensions.

® Gesture-based computing is the next step in that evolution, enabling 3D input that
involves users in the computing activity. The result can be less like talking about a
molecule or DNA chain and more like lifting one to examine it from every angle.

¢ Combined with simulation, gesture-based interfaces allow learners to see results of actions
taken, as when they gesture to control the movement of robotic devices, converse with a system
using sign language, or hone their skills in a speech-therapy session.

e Tabletop systems that employ surface gestures may give
small-group discussion a boost. Unlike a keyboard or
mouse, where a sinﬁe individual controls input, a
gesture-based  sys ables input from

multiple participants.

Computer

TECHNOLOGIES
Two common technologies for ha gesturgatb*la%nition are
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1. Glove based method
¢ Using special glove based device to extract hand posture
¢ Annoying
2. Vision based method
¢ 3D hand/arm modeling
* Apperance modeling

Marker Segmentation 2D Kalman Filter 3D Reconstruction

Vector Quantizer 3D Kalman Filter

Gesture Spotter

Application
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SCREEN ELEMENTS AND LAYOUTS
WRITE DOWN THE SCREEN ELEMENTS AND LAYOUT(PART B)
WHAT ARE THE TYPES OF LAYOUT AVAILABLE? EXPLAIN IN DETAIL.(PART B, C)

Layout is defined as the particular way elements are arranged. In the case of interface design, these
elements are the informational, functional, framing, and decorative parts of the screen.

THE BASICS OF LAYOUT
VISUAL HIERARCHY

Visual hierarchy plays a part in all forms of design. The most important content should stand out the

most, and the least important should stand out the least. A viewer should be able to deduce the
informational structure from its layout.

A good visual hierarchy gives instant clues about the following:

. The relative importance of screen elements
. The relationships among them
. What to do next

WHAT MAKES THINGS LOOK IMPORTANT?
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. Size ¢ The size of the headlines and subheads give the viewer a clue about order

and importance.

. Position ¢ Simply by glancing at the size, position, and colors of the layout

3. Density ¢ Density refers to the amount of space between elements of the screen.

. Background color ¢ Adding shade or a background color will draw attention to a block of text
and distinguish it from other text.

. Rhythm ¢ Lists, grids, whitespace, and alternating elements such as headlines and
summaries can create a strong visual rhythm that irresistibly draws the eye

. Emphasizing small items ¢ To make small items stand out, put them at the top, along the left
side, or in the upper-right corner. Give them high contrast and visual weight, and set them off
with whitespace.

. Alignment and grid ¢ In digital design, legibility is critical. Creating a design that is based on

a grid allows the designer to focus on the content

. Four Important Gestalt Principhesrée s-astalt || %eSttllldQQu from a
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psychological theory that took hold in the 1920s. Gestalt is a German word that
means —form|| or —shape.||

1. Promixity

2. Similarity
3. Continuity
4. Closure
5. Visual flow
USER INTERFACE ELEMENTS

¢ When designing vour interface, try to be consistent and predictable in
yvour choice of interface elements.

e Interface elements include but are not limited to:

1. Input Controls: checkboxes, radio buttons, dropdown lists, list boxes, buttons, toggles, text fields,
date field

Navigational Components: breadcrumb, slider, search field, pagination, slider, tags, icons

Informational Components: tooltips, icons nrogress bar, notifications, message boxes, modal
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windows

4. Containers: accordion

INPUT CONTROLS
Elemen Description Exampl
t es
Checkboxes allow the user to select ElhanFederal 58)
Checkboxe ClFederal (57)

s one or more options from a set.
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Element

Radio

buttons

Dropdown
lists

Description

Radio buttons are used to allow users to
select one item at a time.

Dropdown lists allow users to select one
item at a time, similarly to radio buttons,
but are more compact allowing you to

Save space.

Examples

Findyourstate or... ¥ Go
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Elemen Description
t

List boxes, like checkboxes, allow
. users to select a multiple items at a
List boxes )
time,but are more compact and can
support a longer list of options if

needed.

Element Description

Exampl
es

List boxes

Are like dropdowns
But they lat

You make

Multiple selections.
Like checkboxes do

Examples



https://www.studocu.com/in?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
Free Hand

Free Hand


A button indicates an action upon touch
Buttons and is typically labeled using text, an

iCOl’l, or both. Send [E]Post Tweet

The dropdown button consists of a
Dropdown button that when clicked displays a
Button drop-down list of mutually exclusive

items.
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Element Description

A toggle button allows the user to
change a setting between two states.

Toggles )
They are most effective when the on/off
states are visually distinct.
Text fields Text fields allow users to enter text. It

can allow either a single line or multiple

Examples
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Element Description Examples

lines of text.

Text input fields let you input text
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A date picker allows users to select a
Date and
B date and/or time. By using the picker, D E
me
'lk the information is consistently formatted
s
pieke and input into the system. o o ?
Su Mo Tu We Th Fr Sa
o 2 €3
43 m df 4 4
NAVIGATIONAL COMPONENTS

Element Description Examples
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Search Field

A search box allows users
to enter a keyword or
phrase (query) and submit
it to search the index with
the intention of getting
back the most relevant
results. Typically search
fields are single-line text
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Element Description Examples
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re often
accompani
ed by
search

button.

10
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Element Description Examples

Breadcrumb Breadcrumbs allow users
to identify their current Heome: = Foldar IndexcPage: > fage Yin/re On
location within the system
by providing a clickable
trail of proceeding pages

to navigate by.

Pagination Pagination divides content

up between pages, and
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Element

Description

allows users to skip
between pages or go in

order through the content.

Examples
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Element Description Examples
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Tags

Tags allow users to find
content in the same
category. Some tagging
systems also allow users
to apply their own tags to
content by entering them
into the system.

110

THQS

Costs.{T2)

Health Conditiens {54)
Imprendrig Care (53)
Prevention (50)

Rights, Profections and
Banefits (135)

Insurance Coverage (141)

=

[ Clomr | Frosh | Moder |

lequg »
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Element

Sliders

Description Examples

A slider, also known as a

track bar, allows users to

set or adjust a value. R EEE——

When the user changes @

the value, it does not Ty ——

change the format of the . b o

interface or other info on s -

the screen. ]
¥ Lo oy L] pi= e YL

This document is available free of chqg_elon Q stUdocu

Downloaded by geriyaashakthi karthi (geriyaashakthi@rocketmail.com)
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Element

Icons

Image

Description

An icon is a simplified
image serving as an
intuitive symbol that is
used to help users to
navigate the system.
Typically, icons are
hyperlinked.

Image carousels allow

Examples

§ 11
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Element Description

Carousel users to browse through a
set of items and make a
selection of one if they so
choose. Typically, the

images are hyperlinked.

INFORMATION COMPONENTS

Element Description

Examples

Examples
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Element Description Examples

Notifications A notification is an
update message that
announces something
new for the user to
see. Notifications are
typically used to
indicate items such as,
the successful
completion of a task,

Or an error or warning
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Element Description Examples

message.


https://www.studocu.com/in?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=unit-ii-notes-mobile-application-development
Free Hand


Element

Progress
Bars

Description

A progress bar
indicates where a user
is as they advance
through a series of
steps in a process.
Typically, progress
bars are not clickable.

Examples
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Element

Tool Tips

Description

A tooltip allows a user
to see hints when they
hover over an item

indicating the name or

purpose of the item.

Tt

Examples

Toaltlp under the text.

Here [s the sample of talltooltip

that contains three lines or more.
More.
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Element

Message
Boxes

Description

A message box is a
small window that
provides information
to users and requires
them to take an action
before they can move
forward.

Examples

[

his is a box
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Element

Modal
Window
(pop-up)

Description Examples

A modal window
requires users to
interact with it in
some way before they

can return to the
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system.
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CONTAINERS

Element

Accordion

Description

An accordion is a vertically stacked
list of items that utilizes show/ hide
functionality. When a label is
clicked, it expands the section
showing the content within. There
can have one or more items showing
at a time and may have default states

that reveal one or more sections

Examples
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Element Description Examples

without the user clicking

LAYOUTS
WHAT IS MEANT BY LAYOUT(PART A)
EXPLAIN THE TYPES OF LAYOUT IN DETAIL(PART B, C)

* Android Layout is used to define the user interface that holds the Ul
controls or widgets that will appear on the screen of an android
application or activity screen. Generally, every application is a combination of
View and ViewGroup.

* An android application contains a large number of activities and we can say each activity
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is one page of the application.

e So, each activity contains multiple user interface components and those

components are the instances of the View and ViewGroup. All the elements
in a layout are built using a hierarchy of View and ViewGroup objects.

VIEW

A View is defined as the user interface which is used to create interactive Ul
components such as TextView, ImageView, EditText, RadioButton, etc., and is
responsible for event handling and drawing. They are Generally Called Widgets.
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https://www.geeksforgeeks.org/edittext-widget-in-android-using-java-with-examples/
https://www.geeksforgeeks.org/imageview-in-android-with-example/
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vam o

Welcome to! —————— TextView

E S I

1o

A ViewGroup act as a base class for layouts and layouts parameters that hold

other Views or ViewGroups and to define the lavout properties. They are

Generally Called layouts.
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ViewGroup

s il

View View ViewGroup

View View View

The Android framework will allow us to use Ul elements or widgets in two ways:

« Use Ul elements in the XML file
» Create elements in the Kotlin file dynamically
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TYPES OF ANDROID LAYOUT

* Android Linear Layout: LinearLayout is a ViewGroup subclass, used to provide
child View elements one by one either in a particular direction either horizontally or
vertically based on the orientation property.

e Android Relative Layout: RelativeLayout is a ViewGroup subclass, used to specify
the position of child View elements relative to each other like (A to the right of B) or
relative to the parent (fix to the top of the parent).

e Android Constraint Layout: ConstraintLayout is a ViewGroup subclass, used to
specify the position of layout constraints for every child View relative to
other views present. A ConstraintLayout is similar to a RelativeLayout, but having more
power.

 Android Frame Layout: FrameLayout is a ViewGroup subclass, used to specify
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the position of View elements it contains on the top of each other to display
only a single View inside the FrameLayout.

Android Table Layout: TableLayout is a ViewGroup subclass, used to display
the child View elements in rows and columns.

Android Web View: WebView is a browser that is used to display the web pages in
our activity layout.

Android ListView: ListView is a ViewGroup, used to display scrollable lists of
items in a single column.
Android Grid View: GridView is a ViewGroup that is used to display a scrollable
list of items in a grid view of rows and columns.

VOICE XML

DEFINE THE USE OF VOICE XML. (PART A)
WHAT IS MEANT BY VOICE XML? AND HOW ITS USED? (PART A,B,C)
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What Does Voice XML Mean?

Voice XML is an Extensible Markup Language (XML) standard for storing and processing
digitized voice, input recognition and defining human and machine voice interaction. Voice XML
uses voice as an input to a machine for desired processing, thereby facilitating voice application
development. A voice-based application is managed by a voice browser.

There are two basic Voice XML file types:

e Static: Hard coded by the application developer
e Dynamic: Generated by the server in response to client requests.

Voice XML architecture is based on the following components:

e Document server: Like a server that accepts client requests and

generates appropriate response post processing
e Voice XML interpreter subsystem: Processes request response output generated

by the document server.
e Implementation platform: Generates actions in response to user input

e Voice XML goals: Integrates voice-based services with Web applications
for efficiency

Voice XML facilitates the following:

e Reduces client/server interactions by specifying multiple
interactions per document

e Shields developers from low level implementation platform details

e Focuses on clear separation of business logic and interaction code

e Functions and delivers the same results, regardless of
underlying implementation platform

e Creates and processes simple dialogs. Complex dialogs may be
constructed and maintained with the help of Voice XML language
tools.

ARCHITECTURAL MODEL

The architectural model assumed by this document has the following components:
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e For example, one VoiceXML interpreter context may always listen for a special escape
phrase that takes the user to a high-level personal assistant, and another may listen for
escape phrases that alter user preferences like volume or text-to-speech characteristics.
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o The implementation platform is controlled by the Voice XML interpreter context and
by the VoiceXML interpreter.

¢ For instance, in an interactive voice response application, the Voice XML interpreter
context may be responsible for detecting an incoming call, acquiring the initial
VoiceXML document, and answering the call, while the VoiceXML interpreter conducts
the dialog after answer.

¢ The implementation platform generates events in response to user actions (e.g.
spoken or character input received, disconnect) and system events (e.g. timer
expiration).

¢ Some of these events are acted upon by the Voice XML interpreter itself, as specified
by the VoiceXML document, while others are acted upon by the Voice XML interpreter
context.

DESIGN GOALS

The developers of VoiceXML had several goals, many centered on how VoiceXML relates to
Internet architecture and development. Here are some of the top areas where VoiceXML benefits
from the Internet:

e VoiceXML is an XML-based language. This allows it to take advantage of the
powerful Web development tools on the market. It also allows developers to use existing
skill sets to build voice-based applications.

e VoiceXML applications are easy to deploy. Unlike many of the proprietary
Interactive Voice Response (IVR) systems, Voice XML servers can be placed anywhere on
the Internet, taking advantage of common Internet server-side technologies.

e The server logic and presentation logic can be cleanly separated. This
allows VoiceXML applications to take advantage of existing business logic and enterprise
integration. Using a common back end allows the development of different forms of
presentation logic based on the requesting device.

VoiceXML applications are platform-independent. Developers do not have
to worry about making Voice XML applications work on multiple browsers over
multiple networks. When developing VoiceXML applications, the only concern is
making sure it works with the VoiceXML browser being used. This leads to quicker
development and less maintenance when compared to wireless Internet and desktop
Web applications.

SCOPE OF VOICEXML

The language describes the human-machine interaction provided by voice response systems, which
includes:

e Output of synthesized speech (text-to-speech).

e Output of audio files.

e Recognition of spoken input.

e Recognition of DTMF input.

e Recording of spoken input.

e Control of dialog flow.

e Telephony features such as call transfer and disconnect.

The language provides means for collecting character and/or spoken input, assigning the input
results to document-defined request variables, and making decisions that affect the interpretation of
documents written in the language. A document may be linked to other documents through
Universal Resource Identifiers (URIs).
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VOICEXML ARCHITECTURE

VoiceXML uses an architecture similar to that of Internet applications. The main difference is
the requirement for a Voice XML gateway. Rather than having a Web browser on the mobile
device, VoiceXML applications use a voice browser on the voice gateway. The voice browser
interprets Voice XML and then sends the output to the client on a telephone, eliminating the
need for any software on the client device. Being based on Internet technology makes voice
application development much more approachable than previous voice systems.

The VoiceXML application does have some additional complexity when compared to the Internet
application. Instead of using the standard request/response mechanism used in Internet
applications, the VoiceXML application goes through additional steps on the voice gateway.
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communicates with the voice gateway. |'he gateway then torwards the request over HTTP to a Web
server that can service the request. On the server, standard server-side technologies such as JSP,
ASP, or CGI can be used to generate the VoiceXML content, which is then returned to the voice
gateway.On the gateway, a voice

browser interprets the VoiceXML code using a voice browser. The content is then spoken to the
user over the telephone using prerecorded audio files or digitized speech. If user input is required at
any point during the application cycle, it can be entered via either speech or tone input using Dual-
Tone Multifrequency (DTMF). This entire process will occur many times during the use of a
typical application.

As just stated, the main difference between Internet applications and VoiceXML applications is the
use of a voice gateway. It is at this location where the voice browser resides, incorporating many
important voice technologies, including Automatic Speech Recognition (ASR), telephony dialog
control, DTMF, text-to-speech (TTS) and prerecorded audio playback. According to the VoiceXML
2.0 specification, a VoiceXML platform must support the following functions in order to be
complete:

e Document acquisition. The voice gateway is responsible for acquiring VoiceXML
documents for use within the voice browser. This can be accomplished within the context
of another Voice XML document or by external events, such as receiving a phone call.
When issuing an HTTP request to a Web server, the gateway has to identify itself using
the User-Agent variable in the HTTP header, providing both the browser name and the
version number: "<name>/<version>".

e Audio output. Two forms of audio output must be supported: text-to-speech (TTS) and
prerecorded audio files. Text-to-speech has to be generated on the fly, based on the
VoiceXML content. The resulting digitized speech often sounds robotic, making it difficult
to comprehend. This is where prerecorded audio files come into play. Application
developers can prerecord the application output to make the voice sound more natural. The
audio files can reside on a Web server and be referred to by a universal resource identifier
(URI).
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e Audio input. The voice gateway has to be able to recognize both character and spoken
input. The most common form of character input is DTMF. This input type is best suited
for entering passwords, such as PIN numbers, or responses to choice menus.
Unfortunately, DTMF input is quite limited. It does not work well for entering data that is
not numeric, leading to the requirement for speech recognition.

e Transfer. The voice gateway has to be capable of making a connection to a third party.
This most commonly happens through a communications network, such as the telephone
network.

When it comes to speech recognition, the Automatic Speech Recognition (ASR) engine has
to be capable of recognizing input dynamically. A user will often speak commands into the
telephone, which have to be recognized and acted upon. The set of suitable inputs is called a
grammar. This set of data can either be directly incorporated to the VoiceXML document or
referenced to an external location by a URL. It is important to provide "tight" grammars so
the speech recognition engine can provide accurate speech recognition in noisy
environments, such as over a cell phone.

In addition to speech recognition, the gateway also has to be able to record audio input. This
capability is useful for applications that require open dictation, such as notes associated with a
completed work order.
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