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Quality, Asterisk®, E-healthcare but tolerates longer transfer delays[1]. QoS of e-heaféh
services as dictated by the medical professional and the
Abstract patients(end users) will fit in all of the above four fitaf

classes depending on the required service. For example the
The  third  generation UMTS(Universal MobileQoS requirement for videoconferencing would be both in the
Telecommunication Systems) networks has opened up dantsractive and streaming classes. For voice and video
to many applications such as real time video callindeov communications 3G works on a 64 kb/s circuit switched
mail, video on demand, interactive video services, etc. atwhnection: QoS comes at a cost of bandwidth. Thisisnea
has unfolded new horizons in the provision of e-heafthc that a limited amount of data can be sent, making audio and
because of increased bandwidth. With 3G wireless netwotkgeo quality a real challenge.
it is possible for healthcare professionals wherévey are to The current trends in the development of wireless interne
monitor patients anywhere and anytime thus improvimg tapplications (IEEE 802.11) and mobile systems indicate that
quality of their lives. The purpose of this paper is &spnt a the future internet architecture will need to supporfousr
critical review of the existing literature on audiovisgahlity applications with different QoS requirements. More nédge
over 3G mobile networks and hence provide an understandimg term QoE(Quality of Experience) has been used and
of the key factors that affect audiovisual quality of servidefined as the users perceived QoS. It has been proposed in
and further discuss the existing quality assessment ogeth@,3,4] that a better QoE can be achieved when the iQoS
for voice and video. We then present results of otwnsidered both in the network and application layers as a
preliminary investigation to assess the quality ofdeeicall whole. In the application layer QoS is driven by fagtsnch
over live 3G network subjectively. Finally, we discuss thas resolution, frame rate, colour, video codec type, audio
QoS implications in the application of 3G networks in €odec type, layering strategy, sampling rate, number of

healthcare. channels, etc. The network layer introduces impairment
parameters such as jitter, delay, burstiness, latqrangket
1 Introduction loss, etc.

The paper is structured as follows. Section 2 summaitiees
Quality of Service(QoS) as defined by ITU-T is “thé)oS assessment methods for voice and video outlining
collective effect of service performance which defees the subjective and objectives measurements and their tools. In
degree of satisfaction of a user of that service.” Theee section 3 we give an overview of the audiovisual quality
successful large-scale deployment of 3G networks and wiggessment highlighting the factors that affect vaizbvideo
applications depend on how good the quality of voice ag®s. In section 4 we assess the audio/video quality iofe® v
video is and whether they can meet the end user ogafl subjectively and present preliminary test results foom
customers’ satisfaction. For both commercial, dornestid experiment. Section 5 discusses the e-healthcare appigati
time critical healthcare applications it is crucial éguipment supported by 3G networks and their QoS requirements.
providers, network operators and service providers to lee abinally, section 6 concludes the paper and highlights areas of
to assess, predict and possibly control the end to eagther work.
perceptual voice and video quality for 3G wireless networks
QoS in 3G wireless networks is based on a servige QOS Assessment Methods for Voice and
classification of four classes: conversational, stieg, Vi
interactive and background — each class corresponding fcgjeo

different application requirements. For example, th§os for voice and video can be measured both subjectivel
conversational class has the highest QoS requiremenits, Wy,g objectively. Subjective quality is the users’ percepion
the background class has the lowest and can be seen-as §§skce quality(ITU-T P.800) and is measured through
effort traffic class. In the interactive class trenbwidth and subjective quality assessment[5]. The performance of the
delay requirements are lower, but the reliability ofttaasfer system under test is rated directly (Absolute Categotn&a
must be high. Streaming class applications include video a{€R) or relative to the subjective quality of a referen



system(Degradation Category Rating, DCR). Subjecti@mmetricom[9,10]. V-Factor evaluates the perceptual
measurements are based on a number of people giving a socgpact of video quality artifacts introduced by video
on the quality of the video and audio The most widely usgdnsmission over a network. The company used the Motion
metric is the Mean Opinion Score (MOS). While subjectivéicture Quality Metrics (MPQM) model to adapt an |Pdohs
quality is the most reliable method, it is time conswgni video quality scoring method that could be used within V-
expensive and highly impractical as a method for mongoriFactor.  Opticom’s  Perceptual  Evaluation  Video
or managing quality in real time. Therefore we need uality(PEVQ) is a full reference, intrusive measurement
objective method that produces results comparable witle thatgorithm for video quality[6]PEVQ provides mean opinion

of subjective testing. score (MOS) estimates of the video quality degradation
Objective testing does not require access to the souamrurring through a network, e.g. in video telephony
Objective measurements can be performed in an intrusiaworks.

way or non-intrusive way. Intrusive measurements recuire

known voice/video file to be sent over a test connectioth 2.2 Voice Assessment M ethods

then compares the original and impaired files. Howewan; n

intrusive methods are based on single side monitoring withESQ  (Perceptual Evaluation of Speech Quality),
generating traffic. Non-intrusive methods use eithetandardized by ITU-T as recommendation P.862, is #te te
speech/video signal or network performance metrics. Nanethod for measuring end-to-end speech quality over
intrusive methods are preferred to intrusive analysishay networks. PESQ transforms the original and degraded speech
do not require a reference signal. Fig. 1[6] gives tlsggnals into a psychological representation that approgsnat
framework of non-intrusive monitoring for video quality tdiuman perception and calculates their perceptual distamtce
estimate and manage QoS for real-time telecommuaitatmaps this into an objective MOS score. It is an intrusive

services. measurement method[11].
_ ) _ E-model has been standardized as ITU-T Rec. G.107 and has
Input Video  Encoder  Network/Transsius  Decoder Outyigeo been established and widely used for speech services

(known Reference) Impairments
A -

including IP telephony. The E-model can estimate the tvera
communication quality using a combination of quality fastor
The E-model takes 21 parameters as inputs that represent
terminal, network, and environment quality factors. The

Rmﬁg’(mo& output is called the R value which is a psychologicalescal
Per’(\:‘eRptuaI m that is an index of overall quality. The E-model was designe
Model > for network planning, but can be used for non-intrusive

quality monitoring and measurement.[12]. As E-model relies
on many assumptions it therefore, produces an estirhtte o
overall quality. 3SQM stands for "Single Sided Speech
Quality Measure", and is a new algorithm, developed for no
intrusive voice quality testing and is based on speech signal

Mean square error(MSE) and peak  signal-to-noi grameter measurement. It includes the effects of batkepa

ratio(PSNR) are the most popular objective video quahte%vel. |mpa|rmenrt]s SUCh. as l_los;, J'ttedr de_md ;lgnal rtdzla(tje
metrics but they are limited in their capacity to reqtée and Ihpairments such as noise, clipping and distortions calyse
correlate subjective assessment in terms of mean oopin(T‘Odmg prI(?cesses. Itkdoes_no_t requ:jre re_ferencg sh;;eech and
score. Video quality standards have been developed as ﬁg@iﬂ[ﬂf_.ﬁ‘ﬁ;ﬁ%ﬂn dr;]tiogr']tg'ggg)?&] testing. It is lohse
reference, reduced reference and no reference for video ' '

quality measurement. Full reference(ITU-T J.144) is based on .. .

a comparison of video signals transmitted through a metwe ~ Audiovisual Quality Assessment and the

with respect to original versions of the same sigihls[Factors Affecting Voice and Video QoS

Reduced reference(ITU-T J.143) systems operate bg , ) ) ) , )
extracting low bandwidth features from the source vialed Q0S 1S @ crucial part of wireless multimedia design and
transmitting these source features to the destinatiatioog J€livery. Poor QoS results in poor service uptake by users
where they are used in conjunction with the destinatideo Which will result in the potential offered by recent adwem
stream to perform a perception based quality measurem Wwireless and multimedia technologies not fully utitize

Both methods are intrusive. No reference measuremeffr® aré many aspects to QoS provisioning. Thesediec

techniques are ones that use measurement of netwoRevork-layer QoS, Application-layer QoS and ultimately

performance to quantify or predict video quality. It ingn- End-user QOS. Network-layer QoS is concerned with the
intrusive measurement method. reliable and fast delivery of multimedia data over theeless

Full reference quality metrics for TV applications Gzxeen t€chnologies Application-layer QoS on the other hand is
recommended by the ITU-T based on the work of VQEG[%Qr}cerned with _the quallty of the multimedia encodu_"ng,
V-factor on the other hand is a no reference meesene delivery, adaptation, decoding and play out on the client

method developed by QoSmetrics now acquired HBgvice. End-user QoS is concerned with the end-user
experience in terms of audio and visual quality

Fig. 1. No-Reference Quality Measurement[6]

2.1 Video Assessment M ethods



Typically these QoS layers are treated independently andsilence the audio and hence the conversation was tanipo
isolation yet the QoS schemes implemented at eadmesét lost. Also unlike a fixed latency, packet loss arriveasdomly
layers have an effect on each other. It is essddotimetwork and thus is unpredictable. In [22] they investigate the
managers, engineers and application developers to haveenceptual impact of repeated and dropped video frames on
understanding of the QoS schemes that are in pladeeatperceived quality. They conducted a psychophysical
network, application and end-user layer in order to betableexperiment to study the impact of jerkiness and jitter on
provide a fully end-to-end QoS solution. The ultimate gdal perceived video quality. Their findings indicate that fyrstl

these QoS is to maximize end-user QoS. MOS decreases logarithmically with the frame rate rwhe
jerkiness is the main source of degradation, secondly,
3.1 Audiovisual Quality Assessment perceptual impact of jitter is highly content dependent and

finally, viewers preferred a scenario in which a singlg
In [14,15,16] the authors studied the quality of multimediang freeze event occurs to a scenario in which fregsteort
content at very low bit rates(24-48kb/s for video and 8-32klfveezes occur. Also they found that a drastic incredgbe
for audio). They carried out subjective experiments fencoding bit rate in order to reduce coding distortionsdtd
assessing audiovisual, audio-only and video-only qualitgcessarily lead to a higher MOS if temporal distosi{e.g.
using the ACR(Absolute Category Rating) methodology. Thiter) appeared. This indicates that potential temporal
video codec used was MPEG4-AVC(H.264) and for voidegradations introduced by network transmission errors have
they used AAC(Advanced Audio Coding) coding standardsa dramatic impact on the perceived quality obtained by an
They found that both Audio Quality(AQ) and Videancrease of the transmission bandwidth. Therefore they
Quality(VQ) contribute significantly to perceived audiovisuaoncluded that a simple individual measure of frame bitte,
quality. The proposed a model based on the product of Afde, jitter or loss ratio is not sufficient to meses perceptual
and VQ and on the linear combination of AQ and VQuality. Artificial Neural Networks is proposed in [23] for
However, they did not take network errors into account wideo quality prediction over 3G networks. In [24] they
their model. In [17] it's proposed that the audiovisual ifal propose an audiovisual quality metric for low bit rate ogle
is a combination of sensorial, emotional and so@atdrs. based on audio quality, video quality and sequence character
It's argued that the users’ experience and perception faftors. They did not take network errors into account.
quality is built on the combination of content productionn [25] they found that subjective QoS of mobile
(content quality, objective quality, coding), servicgideophones (using the QCIF picture format) is between
providing(transmission quality) and handset design asdtisfactory and fair at 32kbps, but additional capacigy (i.
implementation(design, application, interaction, displ&Akbps) brings clear improvements in QoS (between fair an
quality). In [18] they propose a model that sets a framewgood). Eventually higher bit rates such as 128 or 384kbps can
for the subjective testing of the complete set of userovide the possibility to use larger picture sizes €l1§) for
acceptance criteria of mobile TV audiovisual qualitthe transmission of video. Their opinion model takes int
experience. account both network layer parameters and applicaticer lay
Opinion models have been given in [19] for estimating vidgarameters.
quality. Two psychological factors — an aesthetic fegeind Different research efforts in audiovisual quality aseent
a feeling of activity were important metric. Then qualithave led to various findings depending on network
impairments affecting these two psychological factoesew parameters, application parameters or both. Opinion models
analysed. They found that the aesthetic feeling wastefi have been proposed to predict audiovisual quality of service
by IP packet loss and video coding bit rate and the feefingtaking into account the application layer parameters anty
activity depended on delay time, video packet loss, videwre recently taking the network layer parameters als #vel
coding bit rate and video frame rate. They derivedmmian number of applications of 3G wireless networks in e-
model that estimates the overall audiovisual quality inha&althcare are emerging. These applications, howeker, a
point-to-point communication environment of an audiovisustrictly dictated by the QoS parameters perceived byrHe e
communication service. Similarly in [20] they propose w@ser(in this case a medical professional/the patemd) the
subjective QoS evaluation model for audiovisuavailability and reliability of the 3G network itseHlowever,
communication system. In their model they take intmant a better understanding of how the perceived audiovisual
the effect of individual audiovisual quality as well as thguality is affected by both voice and video quality is needed
effect of audiovisual delay and media synchronization. Thiey focus effort in improving the QoS of multimedia
used the ACR method. The evaluation error of the mbegl t applications over 3G networks.
proposed was less than the statistical reliability loé t
subjective score. In their experiment they controllee t3.2 Factors Affecting Voice and Video QoS
audio/video packet loss rate and the transmission deldgof t
audio/video IP Packet. In [21] three metrics of netwoilknd-to-end perceived audiovisual quality is affected by
performance in judging the quality of videoconferencing reetwork based parameters and application based parameters.
highlighted as bandwidth, latency and packet loss. Th@gnsider video transmission over 3G network as shown in
concluded that the packet loss affects communicatiooth- bFig 2.
the aesthetics of video quality and speech quality. For
example one effect of packet loss was to freeze the addo
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Fig. 2. Video Transmission over 3G Network

Application related factors —

The Asterisk® server loops back the call. Asterisk®veser
also serves as a gateway to support a mobile caflet&tP
client. At the same time, we dumped the trace at theséor
each call. The trace data includes audio/video payloagHen
I-frames lost and the CRC errors. We analyse the tlata to
assess the voice/video quality of the video call over 3G
network by the users looking at the video quality subjéelgtive
The video codecs used for the experiment were
H.263(baseline level 10) and MPEG4(simple profile @ level

Coding distortions, delay, buffer loss, frame ratd) for video and AMR for audio as they are the mandatory

visual quality, bandwidth, loudness, echo, etc.
Network related factors —

Packet loss, network delay, jitter, throughput, etc..

The QoS parameters and their inter-relationshipbetween
the application layer and network layer is summarizefign
3[3].

' Overall '
Network— Packe i
Packet Logs  Loss !
P4 CodeCha
Network : Jitter Performalhce Piseax
Jitter ~ —® Buffers v i Quality
! 4 Owvéral
Network:/y Delay—
Delay i i
Network !  Application ! QoS
Factors Factors + Service Level

Fig. 3. Inter-relationships between the QoS Pararsi&]

4 Voice and Video Quality Measurement for
Video calls over 3G Network

A video call test bed based on the Asterisk® serveeisup

codecs for 3G. We used two mobile phones of QCIF screen
resolution 176X144 pixels with a progressive display.

We dumped the trace data for a 2-min. video call over3iive
network for 3 different scenarios — slight hand movement of
the handset, gentle walking with the handset and rapid hand
movement of the handset. The parameters are recorded in
Table 1.

H/S | Codec Slight Gentle Walking | Rapid
No Type Movement Movement
|- CRC | I- CRC | I- CRC
Frames | Error | Frames | Error | Frames | Error
Lost S Lost S Lost S
1 MPEG4 1 26 2 28 2 29
1 H.263 2 23 2 26 2 21
2 MPEG4 1 25 2 25 2 28
2 H.263 2 25 2 24 2 24

Table 1: Trace data from a video call over 3G Network

From Table 1 we observe that the video quality of handset 1
was judged to be much better with H.263 than with MPEGA4.
However, with handset 2 there was little difference in the
video quality for the first two scenarios. But with ttherd
scenario (rapid handset movement) video quality on haBdset
was visually very poor for MPEG4 codec compared to H.263.
Preliminary results indicated that the block artefactsdaes

to the codec type. The experimental results are based on

to assess the quality of voice/video call over 3G nétwopreliminary work on our test bed. Future work will
Asterisk® is an open source telephone system run orcodcentrate on collecting MPEG4 header informatioredbas
number of operating systems[26]. For our experimentalseton the group of pictures(l/P/B/etc) and objective assestm
we ran Asterisk® under a Linux operating system. Our tegtend-to-end voice/video quality using tools such as PESQ

bed enables us to initiate live 3G video calls and &eotlect
live data. The set up is shown in Fig. 4. We initiateddao

and PEVQ in addition to subjective methods and better
analysis of the errors in estimating the audiovisual tuali

call using two different 3G handsets to the Asterisk® servg/er 3G network.

via an ISDN link as shown in Fig. 4 below.

Mobile 3G
handset Netwanrk 1P SIP
; Network Client
N e . ‘ =
—ae s

GW\E\ BN
M

ISDN

Asterisk server
Fig. 4. Experimental Set-up for the Video Call

5 3G Wireless Networks in Support of E-
healthcare Services and their QoS Requirements

Presently £11 billion a year is spent in long-term heattn

for the elderly alone. This figure will rise over thexn@0
years as the number of people aged over 65 increases by
40%][27]. Keeping a patient in a hospital bed costs over £800
a week whereas caring for them at home costs £120 a week.
The UK government has recently allocated £100million for
schemes that eliminate bed blocking in NHS trust hospital
Some of these schemes use e-health technology thdegnab
patients to recover from operations in their own hoatker

than a hospital bed. With increased bandwidth and



availability of 3G wireless networks the application in Drs on the move
healthcare is growing be it to provide better access tggs 2 =
healthcare professional on the move or in a hosgfeaally &* q p 2\ Ambulance

when an emergency has occurred in an area where fied ' - Telemonitoring

0 Po emonitor L bl
communication network is not present. W B Gy -Patienwearing |
= PR wireless sensor @ ." -

- Smart

University of Plymouth in conjunction with seven othe g Pt otc D S
participants is working on the two year EU funded proje TN ’
CAALYX(Complete Ambient Assisted Living Experience
under the Sixth Framework Programme[28]. CAALYX’
main objective is to develop a wearable light deviceiget

able to measure specific vital signs of the healtldero
person, to detect falls and to communicate automatigally
real time with his/her carer in case of an emergency,

Network

sipclient

(;'spitaﬁtf

irrespective of where they are. The service is designe Drs in
increase the autonomy and self confidence of the eldehlg |1l;’
is particularly important in an ageing society where the . -’151

number of healthcare professionals are continualinking.

In [29,30] a mobile telemedicine system is presented 3@er  Fig. 5. Various scenarios utilizing 3G wireless network
wireless networks. Some of the scenarios of a teleyimedi

system are a teletrauma system that provides continubits 5 outlines a number of scenarios of 3G wireless arktw
realtime voice, video and medical data input between applications. Consider a situation where a roadside atcide
ambulance and a level 1 trauma centre; a mobile remioé& occurred. Emergency staff in the ambulance would
telemonitoring system that can enable a physician dontact via videoconferencing to the hospital from the
continuously monitor a patient’s physiological data reiges ambulance, hence delivering healthcare instantly. It atsy

of the patient’s location; a wireless telemetry systs®d in be that the condition of a high risk patient who \sear
disaster or mass casualty scenarios and can supporlcomfireless sensor has worsened. The wireless sensqatiet
and monitor patients in a relatively large areas byeeiig is wearing will transmit patient’s vital signs to theshital/ to
patient’s vital signs and medical information to reenot doctor on the move. In either case the 3G netwankes to
facilities[31,32]. In [33] the authors have presented a mo@stablish communication link between the incident aitd

for intelligent diabetes management based on 3G netwghk health professionals whether on the move orhim t
oriented mobile agents. In [34] they proposed the concepthobpital via the IP core network. Transmission of data
using mobile Business-to-Employee (B2E) approach ieedical images and live video of the patient can enormousl
support the hospital rota in healthcare using PDAs. help the junior doctor on site to help improve the caonliof
Mobihealth project[35,36,37,38] was funded by the Europetire patient. A number of devices e.g. a mobile phoné &D
commission with 14 partners from 5 different countries a laptop can be used to initiate the mobile voice/video
May 2002 and was completed in February 2004. The projestnmunication.

was the development and trial of new services and

applications in the area of mobile health over 2.5G (&PR5.2 QoS Requirements

and 3G wireless networks and developed innovative value

added mobile health services with the integration of@en High quality medical images such a single chest radiograph
to a wireless Body Area Network(BAN). BAN enablednay require from 40 to 50 Mbytes[39]. With a circuit
monitoring, storage and transmission of vital-sign adagwitched 64Kb/s the restricted bandwidth compression
coming from the patient. Some of the QoS requirementste¢hniques would be crucial and a compromise will be needed
the mobihealth project were bandwidth, delay, jittewith the lossy compression techniques currently availab
handover, cost, clock drift, battery life of handset dRd Similarly, video packet loss/frame loss etc. causesleovi

address allocation. artefacts such as blockiness, blurriness etc. resuttilugs of
some data rendering it impossible for the medical psajasl
5.1 E-healthcare Application Scenario to successfully interpret the results.

Security and privacy of medical data is also of concein[40
Consider a situation in a roadside emergency/patient befrgcedures should be put in place to ensure that only
monitored at home/high risk patient wearing wirelesseenauthorized personnel have access to the data with emerypti
that takes place in an environment where fixasic. A virtual private network was established forusitg of
computing/communication infrastructure is not available. data in [41] to transmit patient’s data from emergeriteyte

the hospital. They ran a trial that tested a telectatsom

system on a moving ambulance that established

videoconference links to the hospital to enable theudambe

staff to give emergency treatment to the patient. Ttad tri

gave good results. Above all the communication medium



itself has to be reliable i.e. an availability of 3Gwark with engineering, including use in miniaturized medical

backward compatibility to 2.5G(GPRS) where necessary. diagnostic kits and bioanalysis.

Future trends dictate that mobile handsets would be dual « Stress relief service - via
mode - in hotspots utilize the wireless networks IEEE videocall/videoconferencing, video multimedia
802.11-WLAN instead of 3G networks. IEEE 802.11- WLAN messaging — to provide answers to questions
offers high bandwidth connections at low cost but intkahi instantly.

range compared to 3G network that has an increased area of  Telesurgery - Image-guided surgical robot to assist
coverage[42]. Some of the QoS parameters related to voice, with brain surgery - the neuroarm operates in

video, image and network quality for e-healthcare conjunction with real-time MR imaging. It is
applications that can affect the communication link are controlled by a surgeon from a computer
summarized in Fig. 6[3]. workstation, it, provides surgeons unprecedented
detail in enabling them to manipulate tools at a
microscopic scale.
QoS Service Class SERVICE e E-prescriptions to reduce the workload of
pharmacist.
. « Telemedicine in Teletrauma - exchange of voice,
video, medical data between the ambulance and
Codec Performance, VAD, . .
Frames pePacket, Jitter APPLICATION trauma centre/hospital e.g. stroke patients could
Buffer, Codec Delay, FEC benefit.
* Telemedicine in Telemonitoring - remotely
A continuously monitor the patients physiological data
Max Packet loss, Max mean * Telemedicine in Telemetry systems — in disaster and
delay, Max Delay variation TRANSPORT mass casualty situation patients vital signs and
medical information can be transmitted to remote
facilities.
Fig. 6. QoS Parameters[3] » Telepsychiatry — in the area of mental health

» Teledentistry — in the area of dental health
In Fig. 6. services covers videoconferencing, broadédsbv «  Wireless Body Area Networks(BANs) — to integrate

etc. for healthcare applications defining voice, vidad data wireless sensors to a body area for monitoring,
service classes. Application factors are codec tyjer storage and transmission of vital sign data in high
buffer, etc. defining voice, video and data applicatemtdrs risk patients(e.qg. high risk pregnancies).

and transport is the bearer classes defining packetdelss, «  Workflow in outpatient clinics — can be improved

jitter, etc. . via short messaging and multimedia messaging
The most important factor that would affect the voice and service(SMS, MMS).

video quality would be the network packet loss. Further, , Hospital rotas — for more efficient hospital rotas
video quality is affected by frame rate — how smoothly the using PDASs.

motion flows in the video. If the frame rate is tow, theé The main goals of e-healthcare is to increase thesaibility
out too low, the video will look fuzzy. Standard framer®r  continuity to patients, focus on preventive medicine thinoug
full motion video for 3G networks is 24 to 30 fps. In addifio early intervention to name a few and hence reducevitiald

bandwidth affects a video clips visual clarity. For examale st of healthcare and enhance the quality of care.
video with relatively stationary subjects (“talking hedll

have better visual quality than a video with rapid sce :
changes and a lot of movement. 6Conclusions

Voice quality is affected by factors such as loudnessydel@yith the advent of 3G networks and real time applications
echo, coding distortion and delay, network delay factdcs, gjke e-healthcare new requirements are imposed on the
to name a few. The effect of network packet loss ist& Quality of Service(QoS). Audiovisual QoS is affected both

speech would sound ‘choppy'. by network parameters such as bandwidth, latency, packet
S loss, packet delay variation(jitter) and application patarse
5.3 Applicationsin E-healthcare such as video packet loss, video frame loss, coding dtay,

o ) In addition, it is also dependant on the content type e.g.
Some of the applications of 3G networks in e-healthesee gifferent QoS for music applications as compared to sport,

given below[27]: type of handset design etc. i.e. different quality of servi
classes dependant on the application. Subjective QoS test
« Asthma and Diabetes management - Vidgves a benchmark for objective testing. Non-intrusive
videocall/videoconferencing, video streaming, 3émethods are favoured as they do not interfere witlsyleem
network oriented mobile agents. under test. However, they are not very accurate at timeemt

+ Toround up Ecoli bacteria h¢ wireless chip could in their quality prediction.
have applications in biotechnology and biomedical



From the trace data collected we found that video quislityRefer ences
affected by the codec type as well as the handset tgpéoe. . _ o _
handset 1 H.263 outperformed MPEG4 whereas, for handset M- Ha”r:'ka_'”‘f”' T-th~ Hama'a'”‘?”'t_'v" ’\,‘,'ercn" J. ?;ﬂa"é“Tre”;.’S n
. . [y personal wireless data communications’, Computemanications,
2 there was little difference seen overall. Prelinjnasults Vol. 25. Isuue 1, 1, January 2002, Pages 84-89.
indicated that the block artefacts are codec dependant. [2] M. Siler and J. Woods, “Improving quality of exgerce for
The users QoS requirement will be the driving force for e multimedia services by QoS arbitration on a QoEnteavork” in Proc.
i i A of the 13" Packed Video Workshop 2003- polytech.univ-nantes.f
health services to take off. The healthcare applicatudl 3 5 Morfort. “aci \ P A o .
dictate the accqracy of data_ e.g. for ,high emergencytma[ ] WorkZRoO;Jr é)n stzli:gaisgl:trii;niennE-r?ea(?tuha(g)én(e)vazséﬁay 20(?(;1;.!0) ‘
where human lives are at risk QoS is vital whereasol¥ (4] T. Hayashi, M. Masuda, T. Tominaga and K. Yamagittn-intrusive
medium situations that are not real-time sensitive réaioe QoS monitoring method for realtime telecommuniaatiservices”,
amount of compromise in the QoS is acceptable. The Vo4 No.4 Apr. 2006.

. . ITU-T. Rec P.800, Methods for subjective determomat of
requirements for the performance of service (such a:y,de@ transmission quality, 1996.

jit_ter)- expected security level, acceptable price, wttt.be (6] Q. Huynh-Thu, Psytechnics Ltdguan.huynh-thy@psytechnics.com
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