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Preface

The sdvances in computation and networking, as well as the prevalence of media sharing on the net have
significantly increased the availability of mulmedia resources, There have been profound changes in
the ways of multimedia acy on, distribution and consumption. Stecaming media is one of the most
exeiting and uelive research wpics with continuing significant progress in the multimediy ar e, where
streaming media has been experiencing deamatic growilhand stepped into mainstream media communica-
tions. Multimedia data including speech, nudio, unimation und video is iransmitled as a conlinuous stream
in strenming media. As a resuli, the end user can enjoy on-the-ly representation of mullimedia content
without downtoading the entire file beforehand. Consequently, reul-time, interaclive amd progrossive
aceess to multimedia becomes aveality with the advent of sireaming media. In the past decade, we huve
witnessed the greatsuceess of streaming medin innetwork broadeasting, distant leaming, digital library,
ond video on demand (VOD) among others, Nowadays, streaming imedia based services ure huuumil{g
the mainstream of mullimedia consumption. Motivated by its wide-ranging spplication potential, great
effonts lave been as well us are being dedicated 1w the research on steaming media 1w attack webmical
challenges as discussed in the following.

Streamning media is iherenily a eross-diseiplinary subject that involves information theary, signal
processing, communication and networking ele. Coding und transmission definitely lic in the core position
in streaming mediy, nnd these research opics hive been extremely active in recent years. The real-time,
llexible and progressive natures of streaming media impose demanding requirements on mediu coding
and trunsmission, [t challenging 1o mainwin the quatity-of-serviee (QuS) of streaming applications
over bandwidih constraised, error prone and highly dynumic networks.
conducted to develop ellective coding and transmis

During the past decade, the miedia communication sysiem has evolved from the conventional desk-
top computing and wired communication 1o mubile computing and wireless communication. With the
excellent mobility, wircless streaming las twimed the on-demand access of rich media content anywhere
on any device into a reality. [t is believed thur mobile phones will um ovut w be the Tfourth sereen
tollowing cinemna, television and PC. Apart from the entertainment industry, wireles
find extensive applications in military and disaster reseuc where wircless sensors are widely deployed.
However, as the commuunication paadigm evolves liom the conveational point-lo-point. wired and
centralized communication to the current wireless, distributed, ad hoe, and massive communication, the
system becomes more and more complex and challenging. As uresult, the rescarch on wirele
has drawn {ou ions by both ! and indusiry,

As the Jutemnet is sUll nndergoing unprecedented innovations ind expunsion, novel network architee-
tres keep emerging, which also sheds new light on strearming mediy, The emergenee of P2P network

= research hns been
ion schewnes for sireiuning media.

Sxlensiy

streiming can also

treiming
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leads (o an orehitecture shifl trom client-server si ing Lo P2P ing. P2P strecaming has bhecome
the most powerlul and popular solution for large-scale streaming services due o its decentralization,
self-organization, und flexibility. Given the initial success of P2P streaming, streaming media conlem
over P2P networks is still Imubhl with great challenges, For instance, compared with P2P bascd file
sharing applicutions, streaming aver P2P networks imposes tighter timing requirements, Moreaver, the
limited and changing bandwidils of pecrs [urther coruplicate the problem ol QoS control. Therefore, el-
ficient protocol, coding and scheduling algorithms are desired to lackle the challenges in P2P streaming.

Alter more than a decade of developmenl. substantial advances have been uchiceved in the diverse
arcus of streaming media, and i number of promising research directions are springing up. Following
an open call for chapters and a few rounds of extensive peer-review, 17 chapters of good quality have
been finally aceepted, ranging from technical review and literuture survey on a particular topic, solutions

to some technical issucs, o implementation of a pructical streaming sysiem, us well os perspectives off

promising applications, According to the scope of those chaplers, this book is organized into four see-
tions, namely mediu coding, wirclessrmabile video, P2P media ing, and applications of's ing
media. Below we briclly summarize the chaplers in cach section.

Seetion | (Chapter | W Chapler 5) focuses on media coding that is the key enabler Tor streaming media.

. Chapter 1 entitled “Scalable Video Coding: Techniques and Applications jor Adaptive Streaming™
covers the fopic ol making use of sealable video content in sireaming frameworks and npplications
Specilically, the recent stundand H.264/8VC, i.c., the scalable extension of the widely used H.264/
AVC voding scheme, and its deployinent for aduptive sircaming, the combined activities of content
adaptation and streaming, are considered.

*  Chapter 2 with the tille “Adapting Mudtimedia Streaming to Changing Network Conditions™ lo-
cuses on Lhe application layer technigues that adapt ta the chunges innetwork conditions, including
layered encoding, rate shaping, adaptive error cantrol, and smoothing. The chapler also discusses
operating system methods to suppoit adaptive multimedia,

¢ Chapler 3 entilled *2-0 Sealable Multiple Description Coding for Robust H 264/S1°C Fideo Com-
anications” investigates bvo popular techniques for error-resilient 11.264/S VC video transmission
over packet ersure networks, i.e., layered video coding (LVC) und sealable multiple desceription
coding (SMDCY. The authors compare the respective ad ges and disadvimiages of (hese lwo
coding lu.hnlqu(.s Acomprehensive literuture review on lutest advancement on SMDC is provided
Atwo-di ual scalable inultiple dp.smpllun coding (2-D SMDC) scheme is presented,

*  InChapter 4 “Dirac Fideo Codec: Introduc tion”. the authurs prosent the fundamental architeeture
of the Dirac video encoder that ix engincered by Brilish Rroadcasting Corportion (BBC) aim-
ing at n wide rnge ol applications Irom storuge of video conlent to streaming video, The overall
encoding structure is discussed folowed by the dewiled description of cach coding component
Finally, the block diagram ol Dirae's bilstream syniax is presenled.

+  Chapler 5 with the Utle "3 Mesh Model Coding” addresses the coding and streanting issues of 3D
wmodel, This chapter first surveys the typical algorithms in stalic and dynamic 3D meshes coding
where the coding and streaming of gigantic 3D models are specially imroduced. Morcover, the
MPEGd 3D mesh model coding standard is also bricfed. This chapler concludes with a discus-
sion praviding un vverl| picture of the developments n mesh coding and the directions for fulure
research
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Sectlan 2 {Chapter 6 to Chapter 10) addiesses wircless and mobile video

Chapter 6 entitled A Cross-Layer Design to WirclessiMobite video Streaming” introduces a cross-
layer upproach to wireless'mabile video streaming sysiem design, Beginning with the introcluction
1o the motivation ol the crass-layer design, this chapier covers fundomental 1ssy challenges und
solutions ol the cross-layer approach to video streaming systems for its practical employment,

In Chupter 7 “Bitrate Adaptativn of Scalable Bitstreams in a UMTS Environment”, the authors
propose a complete streuming framework for a wireless, in particular a 3G/UMTS, netwark en-
vironment. The authors also describe choices one cun make in terms of network architecture and
then focus on the input parameters used to evalunte network conditions and 1o pertorn Ihe adapu-
tion. A particular altention is dedicated to the proloco] information that can be exploiled (o wler
the channel state. o addition, cach implementation choice is a compromise between the indushial
feasibility and the adiuptation eflicicney,

Chaprer 8 entitled “Robust Fideo Streaming over MANET und VANET” studies the technical issues
ol videw streuning over botlt Mobile Ad Hoe Networks (MANLETSs) and Vehicular Ad Hoe Net-
works (VANETs). This chapter shows how streaming can take place in those challenging environ-
menty, Error resilience and path diversily are presented as the key o robust slreaming, As a form
ol management of streaming, distributed sourcing via peer-to-pecr streuming over diverse paths is
explored within VANETs.

Chapter 9 with the vitle “Scaluble Video Delivery over Wireless LANS presents n comprehensive
stady on the transmission of scaluble video over wiretess Local nrea netwarks (WLAN). The au-
thors give an analysis of the mechanisms and principles of the emerging scatable video coding
{SVC) standard. Morcover, some studics of SVC over WLAN using cross-layer design weehniques
are presented. The aim of this chapter is 10 exploit the unique chatacteristics of $YC, o enhanee
pecsomalized experience und w improve system performance in 4 wireless iransiission system,
Chapter 10 entitled " Fideo Defivery in Wireles.
stute of the art videa delivery and data rouling weehnigues for wireless video sensor networks. This
chaper is intended to inspire additional effonts leading o video routing techniques aptimized ©
difTerent topologics, the physical mediuny, network channels, and energy construints,

s,

Sensor Networks™ focuses on the analysis of the

Seetion 3 (Chapter 11 o Chapter 14) deals with P2P media streaming

Chapter 1} entitled *Peer-to-Peer Netwarks: Prowcols. Cooperation umd Competition™ discusses
P2 systems that have been deployed in file sharing and real-time media streaming. The authors
discuss the limitations of the implementations. for existing P2P-bascd file sharing and media

strenming applications in dewsil, More advimeed resouree teciprocation strategies, where pe
muke foresighted decisions on their resource distribulion in g way that maximizes their cumulaive
utilities are also discussed.

Chapter 12 with Lhe title “d Starvey of P2P Data-Driven Live Streaming Systems™ presents a survey
of “data-driven™ or “unstructured” peer-to-peer Live media streaming techoiques, which have been
intreduced in the recent years W overcome the | : application-layer tree overlays.
Chapter 13 entitled “Epidenic Live Sreaming™ is intended as an intoduction of epidemic live

nitation of class

streaming. In this chapter, the authors propose some simple metnies to undersund the behavior off

stand the basics of the

a diffusion algorithm, and they use clememary dillusion schemes (o unde
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dilTusion pracess, for both homogencous and heterogencous systems, The propused approach mixes
theorctical resulls, when available, with empirical obscrvations in order o give the best possible
insights

* In Chapter 14 "4 Chunkless Peersto-Peer Transport Protocol for Multimedia Streaming”, the
authors deseribe n P2P (ransport protocol suited for multimedio streaming, The deseribed protoco!
is charneterized by e robustness fo data Tosses and the low-start times. From the upplication paint
of vicw, the proposed protocol appears as a trnsport protocol similar o TCP or UDP.

Section 4 (Clapter 15w Chupter 17) presents some application-driven rescarch on streaming media.

*  Chapter 15 with the title “Low Latency Audia Streaming for Imternet-Based Musical Imeraction”
covers the technical issues reloted w the subjeet of playing live music witly musicians disuibuted
over the Internet. In this chupter, (he author first outlines purely human cognitive restrictions in
conlexi with the problem of lntency. Bused on these restrictions, a comprehensive technical over-
view is given, linally leading o a tlaxonomy of sppropriale intcraction approaches.

*  Chapter 16 entitled “The 3nd Generation Partnership Project Packet-Switched Streaming (3GPP-
PSS): Frndamentaly and Applications” cmbodies the chronological advances o 3GPP-PSS, whose
specifications define the ramework for strenming capabilities for 3GPP mobile devices and net-
works. The discussions an the general speeifications of dilferent releases are also provided in this
chapier with a {veus on the Quality of Service (Qo8) support.

*  InChapler 17 Perspectives of the Application of Vidvo Streaming to Education”, the uuthor analy-
ses the application of video-streaming in video-lectures. An overview of several related research
tpics is presented in this chapter, including video-leelure summarization, aulomatic extraction ol
texd Jrom the audio track, leeture segmentation, seareh, semantic indexing and multimodal acees
gosture analysis, and unnotation ot the videos

As can be seen [rom the sbove introductions, this book spans unumber of'interdependent and emerging
Lopics in sireuming media. In conclusion, we aim lo acquaint the seholars and praciitioners involved in
1he research and development of streaming medin with such a most updated reference on a wide range of
refated topies. The Larget audience of this book would be those interested in various aspects of streaming

media, such as coding, transmission, architeeture und applications. This book is meant (o be accessible
w aadienees including resenrchers, developens, engineers, and innovators working in the relevant areas.
11 can also serve as a solid advanced-level course 1 {0 media pre ing and ¢ ications
Tor senior undergraduales and postgraduites.
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