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ABSTRACT

Recent improvements in technology have opened new, intriguing, and challenging scenarios for the
latest generation of mobile devices, and users are asking for an ever larger spectrum of applications.
In particular, implementation of interactive applications is an exciting task. In spite of the continuous
improvements in the hardware components of mobile devices, several applications are still based on
the remote visualization paradigm that adopts streaming based solutions. Nevertheless, some interac-
tive applications introduce hard constraints to be met when low-delay systems have to be designed.
Moreover, these systems have to cope with unstable network bandwidth and limited device capabilities.
This Chapter first reviews classic strategies to design and implement remote visualization architectures
and then presents recent developments regarding high-performance solutions for streaming interactive
and customizable contents to mobile devices. In particular, the newest techniques that are specifically
able to efficiently cope with bandwidth fluctuations are discussed, and a comparison between optimiza-
tion based and control based approaches is addressed.
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INTRODUCTION

During the first decade of this millennium, mobile
devices have pervaded and changed the way of
life of many people. While many types of devices,
from cellular phones to laptops, may be consid-
ered mobile, we are concerned specifically with
portable handheld devices, particularly focusing
on the latest generation, which includes smart
phones, Personal Digital Assistants (PDAs),
Ultra-Mobile PCs, and e-Readers.

One of the key factors behind the success of
latest generation of mobile networks is the avail-
ability of useful, attractive, and low cost services
forthe end-user. Hardware improvements have led
to design of increasingly more powerful handheld
devices and to the integration of digital imaging
and wireless networking technologies, therefore
enhancing the range of applications that they can
support. Atthe same time, technological advances
inwireless communications now make ubiquitous
access to the network possible, allowing more
users to complete their tasks while on the move.
Moreover, increasingly capacious and fast wire-
less networks allow researchers to design and
implement a wide range of multimedia services
specifically tailored for the mobility scenario. For
these reasons, mobile devices are the key factors
for the growth of pervasive computing. Indeed,
the number of handheld devices sold (mainly
smart phones) is continuously increasing (Elkin,
2010), at a rate much faster than that of desktop
systems, as people use handheld devices primarily
for data communication and internet connections.

On the other hand, although today’s mobile
devices are equipped with hardware resources
that were unthinkable until a few years ago in
terms of their computational power, storage, and
network connectivity; they still present some
limitations that prevent people from using them
for intensive processing tasks, such as computer
graphics applications. To overcome this issue,
several applications are based on the remote
visualization paradigm, where streaming based

techniques are used to visualize remote multimedia
content on user devices, thus moving the need
for performance from client (mobile) devices to
specialized, remote hardware machines.
Streaming applications are widely adopted to-
day; they are subjected to demanding requirements
and are expected to perform as so called “killer
applications” on future wireless networks because
oftheir high bandwidth usage. In particular, video
streaming applications have been successful
thanks to the number of higher bandwidths avail-
able after the improvement of wireless networks.
The delivery of video content may be realized
in two ways: progressive download and real-time
streaming. The progressive download method is
based onadirectdownload onto the storage unit of
aclient from a server; it can be used whenever the
applications donotrequire real-time visualization,
and the length of the content is short. On the other
hand, real-time streaming is used whenever the
content must be consumed by the client device as
soon as it has been received. It is pertinent to note
that “real-time” in this context does notnecessarily
mean that the application is mission critical, and
the total correctness of an operation depends on the
time in which it is performed. Rather, traditional
streaming systems can tolerate some delays and
may result in decreased Quality of Service (QoS)
while maintaining an active service. Forexample,
during a video streaming session, some frames
can be omitted while displaying a video because
of network congestion (i.e., the packets that en-
capsulate an image frame might follow a different
path and arrive after some packets from a frame
sent later) or limited computational capabilities
on the client device (i.e., image frames might
be delivered faster than the device is capable of
processing). For this reason, streaming systems
belong to the so-called “soft real-time systems”.
Soft real-time streaming can be performed
using two main types of delivery options: live
and on-demand. If the media content concerns
live events, this type of streaming is called live
video streaming. Instead, if the media content is

155



25 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/high-performance-solutions-adaptive-
customizable/58703

Related Content

Effect of Wireless Channels on the Performance of Ad Hoc Networks

Q. Nasir, M. Al-Dubaiand S. Harous (2007). International Journal of Business Data Communications and
Networking (pp. 22-35).

www.irma-international.org/article/effect-wireless-channels-performance-hoc/1437

Broadband in Dutch Education: Current Use, Experiences, and Thresholds
Yogesk K. Dwivedi (2008). Consumer Adoption and Usage of Broadband (pp. 261-283).
www.irma-international.org/chapter/broadband-dutch-education/6974

Dynamic Evaluation of Server Placement within a Network Design Tool by using an Embedded

Monte Carlo Simulator
Sami J. Habib (2008). International Journal of Business Data Communications and Networking (pp. 38-49).
www.irma-international.org/article/dynamic-evaluation-server-placement-within/1457

Cross-Layer Design for Packet Data Transmission in Maximum Ratio Transmission Systems
with Imperfect CSI and Co-Channel Interference

Trung Q. Duongand Hans-Jirgen Zepernick (2012). Using Cross-Layer Techniques for Communication
Systems (pp. 376-399).

www.irma-international.org/chapter/cross-layer-design-packet-data/65678

Data Management Issues in RFID Applications

A. Anny Leemaand M. Hemalatha (2015). RFID Technology Integration for Business Performance
Improvement (pp. 179-198).
www.irma-international.org/chapter/data-management-issues-in-rfid-applications/115143



http://www.igi-global.com/chapter/high-performance-solutions-adaptive-customizable/58703
http://www.igi-global.com/chapter/high-performance-solutions-adaptive-customizable/58703
http://www.irma-international.org/article/effect-wireless-channels-performance-hoc/1437
http://www.irma-international.org/chapter/broadband-dutch-education/6974
http://www.irma-international.org/article/dynamic-evaluation-server-placement-within/1457
http://www.irma-international.org/chapter/cross-layer-design-packet-data/65678
http://www.irma-international.org/chapter/data-management-issues-in-rfid-applications/115143

