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Abgrag—There are various [actors invaled in  the Video streaming depends on quite & 1ot of feclors and

transmission of vides over internet. These facwrs have direct
impact on the quality of the trammitted viden. The underlving
viden cwder, encapsulation method and protocsl are the key
payers which affect the quality of vides trammission on a
network Upto our knowledge varous research s tidies have heen
carried sut to analyee the impact of these fackors independenthy
an the quality of video transmission however their combined
effect on viden transmission is oot yet done. In this paper we
charaderice the impact of videos cwlec, encapsulation methods
and  transmission protocol of vides streaming setp, while
loeeping in view the percent frame loss as the main investigating
paranseter. The results abiained from the experiments carried
wut for the key investigating factor are presenisd in the resulis
section of this paper. To be more precise, it was ohserved that the
wmvl, mpegl, mejpeg omdecs, asl encapsulation amd rip protoosl
performs hest.

Kayword —Codec Enmpsfarion; Progocoly Video AN (Tiens;
Video Sereaming: Percent Frame Loy

[, INTRODUCTION

In earlier days dsta wed for communication was only in
textusl form. But with the advancement in technology, the
transmission of multimedia dsta became more striking option
and data like animstion, pictores, voice and video became
mare fshionable on intemet Now ihere sre mose multimedia
networking applications ke  imtemet telecommunication,
inemet protocel TV (IFTV) and video conferencing that are
used in health, education and many odher seciors [1,2,3].

These mulimedia inemetworking involve two modes of
madia transmission - the downlosd mode and the sireaming
maode. In the download mode, 2 user downloads the entire
video file and then plays back the wideo file, while in
streaming mode, the video conient need not be downloaded
in full, but is being played out while parts of the content are
being received and decoded [4, 5] Among other
inemetworking scenarios video streaming over ihe Intemet
has been experiencing dramatic growth due o ihe increxe in
bandwidih and compating power [6, 7]
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these factors may be network dependant (e.g. bandwidih,
throughput, loss eic) of independent (eg. compression,
decompression, encapsulation etc) [§]. Some of these factors
that were used in our experimental sewp are Frame los,
sireaming server, protocols (e.g. udp, Mip, rip, and mns [9])
codec (eg. dirag, divi2, divxd, h264, mipee, mpegl, mpegl,
wmvl, wivl), encapsulation methods (e.g. avi, g, oge, asf,
raw, ta), resolution, bit rake, frame rate and media caching eic.
A shont explanation to these facinrs is given below.

A Prafocols

Fratocols play an imponant role in streaming  videos.
There are various protocols available for data communicstion
hut the most commonly wsed protocols for video streaming
include Hypertext Transfer Protocol (HTTF[10], Universal
Dratagram Prowcol (UDP)[11], Real Time Protocol (RTF)12],
Rezsl Time Swemming Prowool (RTSPI[13] ete [4] The
Hyperext Transfer Prodocol (HTTP) was originally designed
by Tim Bemers-Lee. This proool is uwsed by servers for
commmunication. It is generic, stieless, object orienied
protocol used for many tasks [5, 14, 15] such &3 name servers
and distriboted object management sysiems, typing of dasta
representstion and communication between user spents and
proxies/gaeways 1o other Intemet prowcols [10]. The User
Datgam Protocol (UDF) is transpont layer prowocol. UDP
provides a ¢onnectionkess bot unreliable datapram service over
the network [3, 11]. Real time Transpont Prowcol (RTF) is IP
based trampon protocol for resl time data, primarily designed
for muolticasting dsta bot can also be used in unicesting [3, §,
15]. Microsoft Media Server (MMS) Protocol i Microsoft' s
real time streaming prowcol that uses TCP and UDP [9].

B Codes

Codec s & compression algorithm wsed to compress the
size of the media strezm. There are many video codec e g,
dirac [16, 17], dive2, divx3 [18], h.264 [19], mipeg [20, 217,
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Absgracs—Due to the high mohility and frequently changing
network topokgy, the choice of suitable mobility model amd
routing protocol has a significant impact on the peformance of
Adkhoc networks, when deploved in unmanageable and haostile
mohility environments. In this paper. the performance of various
Group mability models such as RPGM, Column, Nomadic amd
Pursue are evalusted aml examined sver the On-demand routing
protocal (ISR} in the realistic scenarios wing  performance
metrics like packet delivery ratia, average delay and normalized
routing loml. For the implementation, Linux (Fedora) Operating
System is considered as a platform for the research work that is
reliahle and compatible with Network Simulater (%5-2) and the
maohility  scenarin generation ool BENCHManel.  The
recommendstions of  the research  will  provide  hetier
understanding of the On-demand routing protocol, Mohility
Madels and their use in the real wordd applications such as resoue
and  reliel  operations, military operations,  scanning  and
searching , tracking and surveillance operations and many more

Keywaords —MANET; DER; RPGM: N5-2; BENC M aner,

L [N TROTAICTE

In the past few years, the gowth and development in the
field of ponzble and mobile commumication has incressed
shamply. The nature of computation bas changed from personal
computing o obiquiteus compaing doe i the need of such
wireless and portsble devices (ie lapop, smert phones and
wearzhle devices)In Mobile Ad-hoc Netwodks the group of
mahile and wireless nodes communicste with each other in a
decentralized manner and  without  any  permanent
communication stacture [1].The Wireless Mobile Ad-hoe
Metworks are impermanent network, which could be installed
in no-time, amywhere, amtime. The nodes operste and
communicate in decemntralized fashion = 2 host as well = a
roer [2]. The Ad-hoc Network has numerows and countless
applications [3]); such & rescue and reliel operations, military
tactical operstions, scanning and searching, tracking and
survelllance operation eic.

Repardless of the mmerous applications, MANETs ane
exposed to several challenpes and isswes [4].In the wireless Ad-
hoc network, mobile nodes has limited bandwidth and betlery
power hence nesd & routing protocl which could produce a
low overhesd, so in most of the sitlustions the on-demand
rouding protocol provide betler results]5,6], rather than pro-
active routing protocel. In the on-demand routing protcol [7]
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the rootes are discovered when needed, so the choice of
suitsble routing prodocol has a significant impect on the
performance of Ad-hoc netwaorks.

Such networks also have another issue of frequendy
changing wpology and uncenzinty with high mobility
situstions. The mobility model [8] designed for movement
patiers must closely maich the real time sitewton to produce
better resulis, Such mobility models could be divided into two
eroaga. In the entity mobility model, the nodes are independent
of the movement of other mobile nodes, wheress in groap
mobility model, the mobile nodes are dependent on the
movement of whole group.

The related work of Haris Simaremane etal. [9] evalosted
the performance of modified AODY using RWP and RPGM
models, Clrisy Samara et al. [10] worked on the performence
comparizon of three MANET routing protocok AODY, DEDY
and OLSE using the real life scenarios. Arindrajit Pal etal. [11]
stadied the impact of traffic pattems over the on-demand
routing protocok ADDY and DER for the RPGM model
Fahim amnd Mauman [12] analyzed the effect of MANET
routing protocol AODY, DSR, DYMO, OLSE ad DSDV
agains the three mobility modek RWP, RPGM and CMM. K.
Amjad [13] examined the impact of grow leader's mobility
using the RPGM maodel over the Dynamic Source Routing
{DER) Protocol in MANETs. 8. . Birsdsr et al. [14) snalyzed
the performance evalustion of on-demand routing protocols
AQDYV and DSR uwsing Group mobility model, Geetha
Jayskumar and Gopinsth Ganapathi [15] evalusted the
performance comparizon of reactive roding protocol AODY
and DSK over the RWP and RPGM models.

The intention of the research i to evaluste the impact of
group mebility modela[16,17]) such = RPGM, Colorm,
Nomadic and Pursue over the on-demand routing protoco] e,
Dynamic Source Routing Protoocol[ 18,19] in the realistic
environment scenarios using performance metrics like packet
delivery satio (FDR), average delay (AD) and normalized
routing load (MWRL).

The rest of the paper is managed &, Section [T describes the
overall methodology and system design. Section 111 depicts the
stmudation environment based on realistic scenarios. Section TV
contzing the resuls and detziled discussion. Section 'V
comps s of conclusion and futare work.
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respectively. Experimemtal results are showm in the
mhiﬂlhnmnl;mnfhﬁhm Gamlnnn.li
doscribed in Section VIL

IL DI TAL FRINGE PROJECTION S¥ETERM

Abstrgcs—Phase nnwrappisg is nied to get absolute phese from the

wrapped phaze imspe amd remove ln dicomtimmiges. It s

computationsl extensive process. It requires a lot of irerations, first

nmhﬂmdﬁlwnﬂﬁﬂ-ﬁblﬁnmm
the phase. The primary limitasios of the phase
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unwTap EnWTapping
s st it iz o path dependamt process which can cnly be execured
sequentislly. In thizs paper we have developed a mew method for the
parsllel processing of path depeadant phase wewrappizg. In this

mechod different blacks of image sre executed parallely by
separate threads independent of each sther. The alperithm uied in
this paper & Itoh for phase nxwrspping. The reszlis achieved by
parsllel precessing of phase wewrappimg are #9% befter as
compared tz the sequental processizg.

Index Terms—3D shape messurement, Parallel phase wowrappimg,
Itoh"s algorithm.

L ISTRODUCTION

Phate wowmapping algesithms are whilized for the removal of 2n
discontizuities and for obfaining costfinuees phess map. It & highly
computational process in which phass wmmrmapping s done i= the wrappsad
phnmpﬁu-mhmun-dlhu-huﬁzmm
main challenging tesk of makimg this sequential phaso mlppmg
process to parallel & that it s path dependant Phass uzwrappizg
apphbdm-ﬂ:gldﬁnppu]mu:hnqubanhmm:hlp
msasummment. Effciant lgorithms Sor phass unwrappizg are mequised to
speadup this process. Image based methods include stares vistem [2]L
photogramnemey, shape Som focus defocus [3.4] shape from shading [3],
siroctured light technigeses using laser scezming [6], bizary codizg, malt-
beral gray coding, imtemcity rxtio, time or color-codsd stroctorsd Eght
[?:I:.B‘]. wave optics-besed technigoss inchide optical merfrometry,
Moirs comtouring, digital Singe projecton.

dene 25 fast as the image scguisitics. To obéain the phase witk the halp of
single fringe fmage is refirred to a5 the Feourier method [10]. In [11] Guo
and Huang proposs 2 technigos whick obtains phase through frequescy
demazin using two fizmgs images.

Ths papar stucturs is coganized 2o fallewrs. Ssctiom I dsonssas digieal
fringe projection setzp and describes the whols process. In sectios I we
described the algorithe: for threo stop phass shiftizg. Sactica IV dascribas

mcroased which is discussed = Section V(A). Sectics V(B) comparas
bw&'hqlmhhmnfhhlalmihm.md:nmﬁn

cemplaxity of both the implemzatations. The cads
nfﬁnham:q:lmmnfﬂahsdgnmim;-dﬂmtufﬂm-ﬁmm
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Digital fringe prejection system cozsisss of a charge coupled devica
[CCDY) camsra, 2 projector, & computsr for smectared paster=: generxtion.
In digital frings projection techeique the dgital fonges usmlly the
mndilpl“nwhdhghlcnqﬁmdhnpm
ara projectsd throwgh projecter directly om the object surface. A CCD
camara is positionsd fo cepturs the image of the Singes thet 2 deformed
by ths objuct surface.

3D shaps mezsursmsst with digital fringe projection techeique caz be
suzmerized in the following steps.

l]Pr-aJicmniﬂ.lgmlﬁ:npluﬁnuhmﬂnwghpmpm
3) Images capturing through camera
l-]Fmﬁg'mwdphnulpdlhmphndm
5) Uksizg phase uowrapping algorithes to cbtain the contimous phass map
) Plass fo haight trazsformmation
m. THREE-STEP FHASE SHIFTIHG ALOORITHW

resolution becanse phase mtrievel and mezsomensent i pixel by pixsl 2=d
re lass sezsithve 1o the variztions iz the surface reflectazca,
Thees-step phase shifting algorithen werk oz thres Sizge mmages with
phase shifis 0,+2x/3, =3/ The intensities of the fringe inxages can be
wxprassed a5 follows.
1y = "z ) + Mx cos)@n, v) — 2x/3)
k= P(x. ¥} + "z, ydeas]®(x, y)] @)
b= Plx, ) + Plx yhoos[dlx, 90 + 22/3] 54

where I'(x, ¥)¥is the merage inssesity, 1™ (x, ¥ the intensity modulation

zod @x, ¥) reprassots the wrapped phase whick can be obtmined as
follonrs

]

x.y) = tan™* (VB — /(2 ~ by~ 1))

V. PHASE UnWRAFHHG
Phazs is considered to be the maim challenge = the finge
pattarn analysis. Phess data contaizs all the informesion that &= reguired o
reconstract a 3D sheps. Many phease unamappizg algerthms axist that
obtaizn the mze phess of the ohject to be measumed. The success of the
phase unarappizg algorithm s iz its akdlity to eteve the troe phase of
the imags fest a=d apcumate. The absolats phase of the fmage i n=apped

]

ICIP 2013
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Absiraci—FPhase wowrapping is one of the challenging tasks
in 3D shape measurement. Phase wowrapping i the
computational invtensive process which imvelves adding or
subtracting muoltiples of Im In this paper tfhe basic
implementation of Itoh's algorithm(1] is shown which invalves
a lot of computations and wnnecessary iterations to solve the
phase uwnwrapping problem To reduce the number of
computations amd iterations we have derived amother
implementation for Itoh’s algorithm In this implementation
computational complezity has been reduced and is directly
proportional to the number of pivels fraversed.

Keywordi—3D shape megsuremens; 2D phase unwragping;
Tralt's algoritim

I INTRODUCTION

Digital fringe projection technique for 3D shape
moeasurement bas been used fior years due to its speed and
acouracy. In order to ger the 3D geomemic inforstion
muage based methods, smacnred light techmigues, wave
optics-based technigues, ome of flight are the existing
rechnigues. Image based methods melude stereo vision [2],
photosranmmetry, shape fom shading [3], shape from focns
defocus [4,5], souctured light fechmiques inchade laser
scanning  [6], bmsry coding, mmla-level grav coding,
mtensity ratio, fime or color-coded souwcrured light [7,8.9],
wave  optcs-based  techmiques inclnde opaical
mterferometry, Moire contouning, digitz] finge projection.
Digital fringe projection is widely wsed rechnique in 3D
shape measurement It has 3 major role in diverse fields thar
mcludes  Biomediczsl, imdusoial, sciennfic,  biomemic
tdentification applicatons, bome securify and enterfainmesnt.
3D shape acquired by the rechmiques where ouly one or two
fringes patterns are used are called remporal techmdques and
those where more than two Tinge patems are volved are
called spatial techmiques. Digital finge projection fechnigue
takes the advaptage as its parems are easily generated and
can be easily switched. This rechnigque is less emoneous as
compared to the mechswical devices for differemt partem
generation i.e., phase shifted and nmlo-fraguency patterns.

akhraralicse @ mmatl com

Feal mme 30 imaging can be dooe using 2 single fuge
image Here the 3D imaging speed can be as fast as the
image acqusition speed. To obtzin the phase by wsing a
single finge image 1z called the Fourier method proposed
by Takeda and Mwmoh [10]. Guoe and Huang [11] oroduced
a techoique that nses mwo finge images in order to obmm
phaze m the freguency domain Ulsing rawvo finge images i
becomes difficulr to measure complex 3D surfaces where
surface changes are faster than the finge changes Three
fninge muages are reguired to vmigualy identfy the phasze.

Fest of the papsr i3 crganized as follows. In section I
we disonss digial fringe projection system and described
the whole setap of this process. In secton I we described
the three step phase shifing algorithm. Secton IV descrbes
the phase \wmTappimg basic principle. Secton WV descrbes
the bazsic principls of Itoh’s algoniton. In this paper we have
evaluared roethemancally the efficient implementation of
Iroh's zlgonthm which have reduced zlot of computations
and processing speed has been increased which is discussed
in Secron W(A) Secton V(B) compares both the
implementation of Ioh's algorithm zpd computes the
comprucational complexity of both the intplementanions. The
peeudocode of the basic hnplementation of Ich's algomntm
and thar of the efficient muplementation is shown in the
Section V(BNL) and V(BNiH) respectvely. Erperimental
results are shown in the Section VI that includes the
processing tme of both the mplementations. Conclusion is
dascribad in Secton VIL

II. DITAL FRINGE PROTECTION SYSTEM

Dizitzl fringe projection system comsists of 3 charge
coupled device (CCDY) camera, 3 projector and 3 comiputer
for souctured pamems geperation. In digital frimge
projecdon  echmeque the digital Singes wsually  the
simnsoidal pamems are generated through 8 compurer and
these patterns are projected through projactor directly on the
object surface. A CCD camera 15 positioned to capiure the
imagze of the fringes that are deformed by the ofyject surface.
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Absract— There are diverse factors invelved in the transmission
of live video over infternet. These factor: have direct impact on
the quality of the transmitted videa. The underlying protocol,
encapsolation method and the choice of video codec are the ey
factors invelved in the tramsmizzion of video over streaming
networle Up to our knmowledge variom: studies have been
performed to analyze the impact of theve factors individually on
the gquality of video fransmission hewever their joint impact on
videa transmission it mot vet done. Im thi: paper we characterize
the performance of live video streaming zetup, while keeping in
view the effect of stack-protocol, encapsulation method and the
underlying wvideo codec om delay as the key investizating
parameter. The results obtained while considering diverse videa
streaming setups are provided in the resalts section of this paper.
More specifically, it was observed that staclk (http, mjpeg, mjpeg)
performs best and stack {mms, asf, wmvl) perform worst.

Eeyword—Etack; Protecol; Encapsulation; Codes; VideoLAN
Clignt; Video Streaming;

I INTRODUCTION

Heterogensous computer networks exist to  comnect
different types of computers for sharmz of data and
commuueaiion of mfommation. These computers can be on
different locations that may be within 2 city or fwo differant
parts of the world In the old days data camied thoough thess
networks was only m textual form. But with the passage of
time and advancement i technolegy, the transmission of
mmltimedia data became more attractive choice and data like
ammation, pichwes, vowee and video became more popular on
internet. Mow these multimedia networking applications hke
internet felecommmmication, intemet protocel TV (IPTV) and
video confersncing are used m health, education, s-commerce
and many other sactors [1].

These multimedia communication scenanios invelve bwvo
modes of media transmission -the download mode and the
streamung mode. In the download mode, a vser downloads the
antire video fils and then plays back the widese file, while m
streaming mode, the video content need not be downloaded
in full, but is being plaved out while parts of the content are
being received and decoded [2], [B], [9]. Streamang video over

the Internat has been sxpeniencing dramatic growth dus to the
inerzase in bandwidth and computing pewer [3].

Video steammg depend: on several facters and these
factors may be network dependant o1 mdependent [4]. The
network dependant factors are thoss factors which are
dependent on the network (e.z. bandwidth, throughput, loss
ete) wlile those factors which are not dependsnt on the
network (e.g compression, decompression, encapsulation efc)
are indspendent factors. Some of these factors that were usad
n our expermuental setup are delay, streaming  server,
protocels (e.z udp, hitp, 1ip, and mms), codec (ez divas,
divx, dxd, h264, mypez. mpegl, mpeg?, wmvl, wmvl),
encapsulation methods (eg avi ps, ogg asf raw, i3],
reselution, bat rate, frame rate and media cachmng ete.

A brief deseription of those factors is given below.
A Delay

It iz the amount of time taken by a bit fo fravel from
sowrce to destmation. It 15 also called the Latency [5], [6]. In
real time video streammmg, 1f video packets are not amived
time they become useless [2].

EB.  Protocols

Protocols play an important rvole i steaming videos.
Furthermore, tansport piotocols are alse ome of the
subsvstems of the streaming server. Thers are many protocols
avallable for data fansmission but the most widely used
protocels for wvideo streammng include Hypertext Transfar
Pretocol (HTTF), Umiversal Datagram Protecol (UDF), Eeal
Time Protocol (RTP), Real Time Streaming Protocel (BTSE)

ete [2]

The Hypertext Transfer Frotocol (HTTP) was engmally
designed by Tim Berners-Lee. This protocol is used by servers
for commmmuestion. It 13 genene, stateless, object onented
protocel uwsed for many tasks [7], [9], [13] such as name
sarvers and dismibuted olyect management systems, typing of



