RGPV Notes Hub

| Introduction :

IT601 - Computer Graphics & Multimedia

Unit - IV

Advanced Multimedia

Topic - 1

d

Advanced Multimedia. goes beﬂand traditional text, image , audic and
video Pre.sen{q.ﬂon. Tt deals with inl:e.u.i.aen{. hondh'.nﬂ, interaction ,
integration and delivery of rich media content using advanced techniques
and tools. It improves user experience and enobles real-time, high
q’q.uulll:ﬂ ond immersive multimedia.  communication .

I 2. Evolution of Multimedia :

3. Features of Advanced Multimedia :
. Inteﬂm’cimm of multiple media. seamlessly.

Traditional Basic
Media. —— Multimedia
Text, T es
PLIIERES Text + Imﬂﬁ!.s
Printed + Audie
Materials

¢ Real-time processing and rm'\d.t.rina,

« H i.sh in"ﬁemﬁvitﬂ

and user cemtrol.

. Support 'F\:n' 3D arapl'\i.cs, VR and AR.

«  Adaptive ond
- Scalahii.i.tﬂ

across  devices

Interactive Advanced. =
f——— Multimedia * Multimedio. —_— Multimedia
User Interaction Intelligence, Real-time AL, Immersive
H:jPermgdia Struuhinﬂ, 3D, VR/AR, Experiences,
Adoptivity, QoS Metaverse

Fe.rsonalize.cl content d.elin.rﬁ.
and mnetworks.

. Ivd'.eluﬂer\t content nml:jsis and retrieval.
. QunJ.itS of Service (QoS) ewsareness.

4. Ke.ﬂ Te.c.'nnakogies Used :

. Hiah Perfmm cmnPui:in

e Advanced compression (H.265, AVi, VP3)

e 3D rmd.el.mﬁ and  animation

Virtual Rgal.i’:d

e Machine meinﬁ for media mp.L-dsis
¢ Cloud c.amruﬁns and edse. c.ompub-ns
L ]

Adaptive streaming and. content cld.iw.r:j networks (CDN) 5

(VR) and Auﬂrnmbexi R.enhl'.ﬂ (ARY

7. Advanced Multimedio Applications :

¢ Virtual RML“!& and. Au.ame.n{gd F‘.enLittl
s Interactive 3D Simulations and Tmiﬂihﬁ

Online Education
Telemedicine and Remote Surg

Digital Entertainment (Gmina, Movies, Music)
Smart Cities and Digital Signage

and E- le.n.mins

e E-commerce and Virtual Showrooms

-

Industrial Dr.sian and  Visualization
Mi.l.ih:.f!j and. Fliaht Simulators

8. Advantages :

s Provides immersive and engaging experience.

*  Supperts real-time ond adaptive comtent delivery.
s TLmproves communication ond unzie.v‘sl‘nnd.ina.

* Enobles complex simulations and visualizations.
s Accessible across mul.tipl.e devices and Pin.‘i:furms.

s Advanced outhoring tools and frameworks (UnH::j, Unreal,

WebXR , etc.)

5. Advanced Multimedia qufem Architecture :

I\'\Pu‘l: Multirmedia Stn‘rwde
Ugee Devices Processing Unit { Dakabase
8 > (Camera, Mic, [—>] (Capture, Compression, (Media. Files,

Keyboard, Encoding, Rendering, Metadata,

Sensors) Synchronization) Tndexes)

—

Output
Devices
(Display, Speakers,
VR Headset,
'ijz:bw)

v

Metwerk [ Communication

{Intsrnd:, L‘lN, Sh!mms Semrs}

6. Advonced Multimedia Comlponani:s:

s Capture Module — Coptures raw media using sensors.

# Processin

Module — Edits, compresses, enhances comtent .

. S{Brn.ﬁ!. Medule — Stores media and metodota eff{cign‘ﬂu -
= Dtl.ive‘rl‘..lr Module — Streams or delivers centent to users.
o TInteraction Module — Hondles user i.nf»u‘; and -Fu&b:u’.k,

Erhances banrnina, 'Lru.inins and Pr\od.uc-{ivi{a‘

3. Challenges :

. Rc.clu.ims his‘h sl:arnﬂe_ and bandwidth .

. Complcx sﬂnc.hroni:n.ﬁon of multiple wedia .

¢ Real-time Pn:cc.ssinﬁ rneeds Ha\-\ Pnrfarmdnu
. Muin{:oininﬂ Quahfﬂ r,vf Service ((05).

. Securi':ﬁ and mwriaht Prn‘ted:i;nn.

. Hiah d-evelai)rnent cost and e.xiwr{lse. requirecl..
. Cam?aiihilltﬁ across devices and Pla:tfmr\s,

10. Future SmEE:

AT driven content creotion and personalizabion.
Irmersive technologies (VR, AR, MR) will expand.
Growth of 8K, 16K and holographic media..

Mere use of cloud, edge and 5G [ 6G networks.
Smart multimedia systems in IolT and Metaverse.

O

for RGPV Exams :

Define Advanced Multimedia and Llist its features.

Drows and exploin the architecture of odvanced multimedia system.
. Explain the evolution of roultirmedia..
. List and explain the key technologies used in odvanced multimedia.

g e o

Inrite
Differentiote between interactive multimedio. and advanced multimedia.
Discuss the challenges in odvanced multimedia systems.

Write applications of advanced multimedia in various fields.

s'ho‘rt nn‘te-s o VR a.nﬂ. .AR.
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Topic -2 | |

Unit - IV

Architecture

Il 1. Introduction :
Multimedia architecture defines the structure and organization
ofwmpmmts,sofhm‘eandhnrdwm!nqmudbcarhﬂ,
Pmcusistum,hmﬂ.,mmnﬁeandpuuntmulﬂmd.hda{a

e'H'lLdmﬂnd. It SuPParts in)ocﬁrnlia\ uf nmu:LPh media. l'.:ﬂ)u
(text, image, oudio, video, animation) and enables real-time

interaction hie\\ Pu-Folww.\ru and. smlnl:ulabd
3. Generol Multimedia S&s&m Architecture :

2. Goals of Multimedia Architecture :

e Support multiple media types and their integration.

o Provide real-time ca.Pfur!, processing and mn&zrms

e Ensure efficient atum.sc, retrieval and transmission.

. Supporl: i.n{'_eruii.\.ri.lza and sand'\mm{:m

s Provide s:alnhilitﬁ, rlli.obi.!.i.iﬂ and Qunlil:ﬁ of Service (QoS).
*  Maintain mm-&a and. easy e:d:ensiblu{ﬂ,

Input / Multimedia Processing Unit Storage / POutput /
Dewi 3 o Dakal resentotion
Capture Devices Cantirs |4 Compression o Editing / Bivices
# i Encodin P i ; 4
Co.mm, Mic > ( 3) b e | N Media. Files . D"“Pl’ﬂ / Monitor
g—odurge I I * Metadata + Speakers / Headphones
* Keyboard, Mouse Synchronization + Indexes * Projector
* Sensors (Temporal & Spatial) + Datobase - VR / AR Devices
= Printers
I ~
Communication / Network <
(Internet, LAN, Streaming Servers, CDN)

4. Layers of Multimedia Architecture :

User opplications ond services

ﬁlPPlic.al'.im Lnﬂear
(e-learning, entertainment, conferencing, ete.)

Middleware Lﬂ-sl\' QoS umh'ol., n.r.laflbal‘.im, sar.uri.hd and session

Handles media chassnnﬂ 1nclud.lr\a r.aPI.ura.,
anr.m:lir\ﬁ, J.u.ed.i.ns. rmd.uri.nﬂ, muu.wa and
format  comversion.

Phncessins Laﬁe'r

Mm—mﬁu stqruﬂf_. d.ntnbnm, mdf_w.mﬁ and
retrieval of multimedia content.

Storage Loyer

Handles transmission over nebworks with

Tm ey
Port Lab QuS, mliqhﬂitﬂ and  bandwidth mnaaemn{:

Plnﬂd.ml devices for input, output, storage

Device Lnﬂer

6. Types of Architectures :

* Standalone Architecture : All components on o single system.

*  Client-Server Architecture :
clients access over network.

e Distributed Architecture : Components distributed over
multiple systems.

¢ Cloud-based Architecture :
procesing o salabily.

Services provided 'b:.! server,

Uses cloud s{ameg. and

8. Exnmple, —  Client—Server Multimedia Architecture @
e Digebe: 3 Network / Tnternet

1 |

| |

L[ ==
1 |

[0 e e W S S W i)

(RecLussE / 'Pln:j / Interaction)

5. Detailed Architecture Components :

. In.PuL Devices - Capim vaw vultimedia date.
. Prol:.e.ssh\a Unit :- Performs tasks Like compression,
ed.iihﬁ, r!nd.eri.r\ﬁ, fm{: conversion .
- Sl',m'u.sf. Un,d'_ i- Stores media J.n.{'.n‘ metodata and indexes.

. O‘uipu:k Devices :- Present multimedia content to users.

*  Network e Trmsfers medio. dota between

sustws ! users.

o Middleware i= Provides services like stjmhronim’:ion,

QaS, ser.url’cti, interaction.

. Apph'.:aﬂ.:m. i= End-user applications util.i.zlna

ER Df.&l.ql"l. Considerations :

+ Media types and their characteristics (bandwidth, delay ete.)
# Real-time ws non-real-time requirements
. Scolabiuka and ﬂfansihilil::j

ke S&:uri.l::j and occess control
. Cl:nsl'_l P&rfnﬁmncs. and. mrm].n.lm.l.\kﬂ h 4

Cloud / Server

s Standards and mim-opm-obthtﬂ Client Client Client
1 2 n
Server Side
e e e e e e e e T T e A
I |
|| Web | | Application Media Server Dotobase / | |
| | Server = Server (Streaming) Storage |
| |
e e e e e =,

(Mﬂnn.ar_, Stove, Stream and Deliver Content)

Important Questions for RGPV Exams :

Define multimedia architecture and uFioir\ its sot-\!.l

Exploin the lmdm of rultimedia architecture.

R SR BR

Draw and explain the amml architecture of multimedia syskem.

5. Compore standolone, client—server and distributed architectures.
6. What are the design considerations in multimedia architecture?
7. Dot cliont-server ardhitachios. for mulbimadia  syetam.

8. Write short notes on middlewore in nultimedia architecture.
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Unit - IV
Synchromzahon
1. Introduction : 5. Synchronizotion Techniques :
Sﬂnr.hmi.znti.on is the process nf coord.\.rwimg events occurrma in 5 “mm B el nghrnmm:b.m
different media streams (audio, video, text, animation, etc.) so that Eal 1 ubjer.t is associated with a timestamp.
ﬂ\eu are Frese.n.bad to the user in a mmnin.sful and. consistent The 535&m Gomspions f,i.me.sl:arr\ps i oli-an. e

manner. It ensures that all camPonanﬁ of multimedio. data are

o * Sequence Mumber Based Synchronization :
WTLB ﬂli-ﬂnﬂd. umn im md Dﬂiﬂ'.

Each media unit is assigned o sequence number.

2. Need for Synchronization : Helps in ordering and synchronizing media units.
o To provide meaningful and natural presentation. » Clock Based Synchronization :

¢+ To maintain c.nnslsham:& between velated media. Uses o ﬁlobnl. sﬂshzrn. clock to control PLo,:jbodf.,

* To handle variable transmission delays and processing times. Media units are disployed according to clock time.
* To improve user experience in multimedia applications. ¢ Buffer Based Synchronization :

Uses buffers to handle network delay and jitter.
Ensures smocth ond synchronized playback.

* Event Driven Synchronization :
Uses events (start, stop, pause, etc.) to synchronize
media components.

3. Types of Synchronization :
(A) Intra-media Sﬂndwmiznii.on :
Synchronization within the same media type.
Example : Synchronizing frames of o video stream.
(B) Inter-media Synchronization :
Sgnchwni.mﬁm between d.i.fferen.l: media tupes.
Emmpk.e ; S'&nchroni.zi.ns audio with wvideo.

6. Synchronization in Multimedio. System Architecture :

(C) Intro-stream Sﬂjnchrwznﬁm : Audio
Sam‘.hrmli.znﬂon within the same stream. Dato. \ e
b... : ; Samhmmznkwn Output
(D) Inter-stream Sanch‘ron'uuﬁon : Data. Module
(Ti.minﬁ Control) User
Sand'\vmiznﬂon betuween differm{'. streams. Toxt / E/’,
ex
Emm:Plg - Sﬂn.ch:\nmuna audio stream with video stream. Other Doka T
System Clock
4. Synchronization Model : ¥
/ Timer
Audio Video
Skiesin \ Stream. 7. Suynchronization Problems :
*  Network d.aln.ﬂ and. j:l.ﬂ'.a'l'.
Syﬂﬂhm"i?-ﬂhon *  Different processing times for audio and video.
/ (Coni‘.ml. Unl‘t) s Varioble frw rotes.
Text TS| Animation o Clock drift between devices.
Stream Stream e Packet loss in sl'.mamina.
) o . . . 8. Seolutions teo Sqncl’tmn.i.znﬁan Problems :
The control unit maintains hwu.n.a mfunnn.b.m and ensures o U of l‘.a.rnps ik sequence bavs:

e Clock synchronization protocols (NTP, PTP).

* Adaptive playback rate.

* Error correction ond recovery techniques.
9. Exomple - Audic and Video Synchronization :

10. Applicotions of Sl;fnc}\mni.zaﬂon:

Video Frames | Fy FI" E FI“ Fl‘r’ Fe F:-" F:s e Video conferencing and teleconferencing.
! M B T T IR e 1 B RRp Streaming media. (live and on-demand).
Audio Samples | A A A oA N s A A A ) * Multimedia presentations and e-learning.
¥ 3 T +  Virtual reality and. online gaming .
Both audio samples and video fromes are aligned + Digital broadcasting and IPTV.

using timestamps to ensure synchronized playback.

Im?-ortc.rd'. Questions for RGPV Exams :

1. Define synchronization in multimedia. 5 What are the problems in synchronization?

2. What are the types of synchronization? Explain with examples. 6. Explain buffer based synchronization.

3. Explain timestamp based synchronization. 7. Explain clock based synchronization.

4. Draw and explain the synchronization model. 8. Write applications of synchronization in multimedia.,
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Qu.al.l.tﬁ Of SET‘VLCE (QOS)
-4 Jrsbeadsidion ; 4. QoS Architecture Components
Quality of Service (QoS) refers to the ability of a network :
to provide better service to selected network troffic over Troffic Policy Traffic R
various 'Eecl’uwl.osl.es In rmultimedia systems, QeS ensures Classificatio Conkial bl M ik
that audio, video and other media data delivered with
occeptable quality wiﬂ’xoutri.rﬁe tion :‘:L:-HU'I'Loss“ " PPN o N T By SR sl (e
g4 T ' type for traffic * Queue banduwidth
2. Need for QoS in Multimedia : + Mark packets + SLA Management: * Manage
® To provide consistent quality for delay-sensitive applications. * Policing Tesources
¢ To support real-time applications like VoIP, video conferencing, T T
o To manage limited bandwidth efficiently. H“‘“h’_'"‘ﬂ b Vst
¢ To control delay, jitter, packet loss and variation. * Mosttor. parfarmins i
: : : * Measure QoS parameters
¢ To differentiate traffic and allocate resources appropriately.
8 O Pomnaty 5. QoS Mechanisms :
Parameter Descripﬂan Importame in Multimedia. o Traffic Classtfmhon ainil Harkmﬁ ;
Bandwidth Amount of data that can be Hi.glur bandwidbh aim better Pockets are an.ssified (voi.cs, \.rid.go, data) and marked
transmitted in a given time. quality of media. using DSCP, IP Precedence or 802.1p.
Ihm.ahput Actual rote of successful data Requdﬂd. to maintain smooth * Resource Reservalion :
delivery. playback. Reserve resources in advance using protocols like
Delay (Latency) | Time taken for data to travel | High delay causes audio/video RISVY, (Bssouray Kasetvafon “Trikugol).
from source to destination. out of sync. * Queuing and Scheduling :
[T Use orik wewes . weighted fai.r i (WFQ)
. L o PrwarEsy 9 a2 queLing ’
Jitker ;Vumhm in Pm:k:t d.!lnld Htﬂh JLH‘.!!' causes d’\oPPH B TN 'Pq.nkr.“.s
T : = - 3 . . Pol.ix:i.ns and Shu‘P"“ﬂ o
Packet Loss | Loss :rf Paduh dun.na transmission. | Leads to MW, missing Polici Lok tmffu s e
(e g s Shagirie, cankrola: raffic o ko crcnd conguation
Relml:tllild Ml’.u to deliver dota without Enaa.‘u\ns cmﬂ:umls and accurate | Adiission Cankeolits
b b e, dallvety. Chacki (uhkhar wabiork (can_provide vaquirad QoS
before admitting a new flow.
6. QoS Models :

Best Effert Service :
Integrated Services (IntServ) :
Provides end-to-end QoS gunrunttes '-‘-5"-“3 RSWP.

Default Internet service with no guarantees.

E)oumﬂa . Guaranteed Dtlu.g,Canh'ulled Load, Guaranteed Service.

Di{fgren‘]'.inted Services (thfﬁerv) ]
Provides scalable QoS using class-based \w:.rkma and PHB
(Per Hcrp Behavior). Exumplr. : E:(Pedi.ked. Fo'rwqrdms (EF).

7. QoS in Multimedia Applications :

. Strem:l.rvu.r\a;al Media : Rr.qu.ircs Hﬁh uxrw.ghpu.l’., Low (ielaa, low ji.H:cr,

s WoIP :

e Video

Requ.ires Low dgl.n.s (<150 ms}, lLow ‘j_EH:cr, minimal loss .
Confeuminﬁ : Requires symmetric bandwidth, low delay,

low jitker.
* Online Goming : Requires low latency, minimal packet loss.

® IPTV : Requires high bandwidth and minimum interruption.
o Mulbiprotocol Label Switching (MPLS) : % i CR
Uses labels to route packets and provide QoS. 9. QeS Challegﬂes:

8. QoS Metrics Example (Typical Values) : s T s e e

= F e High deloy and jitter in wireless networks.
- ,APFEch_m_ it Y g Focket Laoss . Ensurlr\ﬁ QoS across hd.‘eroaeums networks.
VoIP 64 - 128 kbps < 150 ms < 30 ms <1% ¢ Scalability for large rumber of users.
Videa Conference | 3B4 kbps-2Mbps | < 200 ms < 50 ms <1% * Maintaining QoS with mobility and handoff.
Streaming Video 1-5 Mbps < 250 ms < 100 ms < 2% 10. Bene QoS
Online Gaming 128 kbps - 1 Mbps <100 ms < 20 ms <0.5% * Provides better user experience.

B s Ensures T!lmbtlltﬂ and cmsisfeﬂc:j.
#1. Technologies Supporting QoS : PSR
*  DiffServ (DSCP, PHB) « IEEE 80Z.1p / 802.1q = Supports real-time multimedio applications.
= RSVP e Traffic Sh"P‘"ﬁ & P"“‘"""E ® Helps service providers meet SLAs.
s MPLS e SDN (Software Defined NrJ:wcrkmﬁ)
Important Questions for RGPV Exams :

1. Define Quality of Service (QoS), Why is it important in mulbimedia? 5. What ave the Qo5 mechanisms used in wultimedia networks?
2. List and exploin the key QoS parameters. 6. How does QoS improve the performance of multimedia applications?
3. Draw and axp].nln. the QoS architecture. ¥ Explu.l'.rl D\ffS&rv and its role in @QeS.
4. Explain different QoS5 models with examples. 8. Discuss the challenges and benefits of QoS in multimedia systems.
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Streamlng Media

[ 1. Introduction :
Slmmﬂmadinisﬂumhrmmdchm&ofaudio,vidmw
rultimedio. content over o nebtwork so that it can be played
in veal time without requiring the entire file to be

downloaded first. It is widely used in applications like
live broadcasts, video-on-demand (VoD), online lectures,

IPTV, and online music.

2. Need for Stmmi.ns Media :

7. Streaming Workflow (On-Demand) :

Media File Segmnhd Client H.n“:r

Request 7™ (Stoed)  Stream Buffer Plagback

e To Prmd.n real-time or near real-time d.elivend of content.
* To handle large multimedia files efficiently.

* To reduce startup delay and user waiting time.

s To suppor*. live broo.cl.co.sl:lnﬂ and i.r\l.a'n.cﬁxii:ﬂ.
* To save shwuﬁe al the client side.

3. Characteristics of Strmnunﬂ Media :
e Continuous daota ﬂ.ow
¢ Data is consumed as it arrives.

Uses buffering to awoid interruptions.

» Can be live (real-time) or stored (on-demand).

4, Tﬁpes of Streaming :

(A) Live Sf.rga.n-n.mﬂ ;
Cm&u\tiscnphwed..mccdulmddshmdmmal—thm.

Example : Live news, sports, online classes.

(B) On-Demand Stre.n.rru.ma x
Pre-recorded content stored on server and streamed

when rtqu.r.shd..
ExmnP!.e . Movies, songs, tutorials.

5. Streaming Media System Architecture :

Highly dependent on network bandwidth and QoS.

Server

Feedback (c..s., buffer status, rate adaptation)

Streaming Protocals :

Requires synchronizaktion of audio, video, and other data.

RTP (Real-time Transport Protocol) — For real-time delivery.
RTCP (RTP Control Protocol) - For monitoring and QoS feedback.
RTSP (Real Time Streaming Protocol) - For controlling media sessions.
HTTP-based Streaming - Uses HTTP for delivery.

v HLS (HTTP Live Streaming)

v DASH (Dynamic Adaptive Streaming over HTTP)

v Smooth Streaming

: Bufferms in Streaming :

I H

Chml:stausnsrmﬂmnunlnfdn*nmbufferhsfmtphﬂm
Helps in coping with netweork d.gl.o.nd and. Jjitter.

Buffer size too small — frequent interruptions,

Buffer size too Lnrse — increased. startup d.r.ln.a

10. Adaptive Sl:re.u.mmg_

Conlent _'Cap{wt&__.Enmdins&_'S-hwréng
(Audia Vidsa) B
Storage
(Media. Files)
Cumpcnents 4

-

-

(Player)

Content Source : Camera, mic, video files, etc.
Capture & Digl.hmhm : Conwverts unnl.os to J.\glhl
Enceding & Compression : Reduces data size.

- Si:renr\'\.i.r\ﬁ Server : Sbﬂrus, manages and streams content.

Network @ Inkernet, LAN, CDN for delivery.
Client Haﬁgr : Receives and Pi“ﬂ’ the stream.

!’ld.lj_u.sl:s video qnm.lil‘.a w:mrd.ms, to network conditions.
Client monitors bandwidth and switches between bitrates.
Ensures smooth playback with minimum interruptions.
Exﬂml:l.l,-_ . YouTube a.an‘Ltw bitrate _'.l;reamulﬂ
Multiple Quality Levels

=] 1.EIEOP [Hiﬂ"\)

Netusork Client | £7_ s 720p (Medium)
(Variable BlW) (Player) | <~___

s TTee 480p (Low)

Quality St TT 360p (Lew)
Automatically
. Advantages of Streaming Media : 12. Challenges :
Realtione. daliviry ‘e plangback:. v Megatras high Lorudscialths,
Low startup delay. o Matwork delay, jitter and loss.
Efficiert. ues of banduidth o Muinbaining GoS consiatenitly.

Sealable for Lnrsl rumber of users. . CumPh_x sw\dqmrd:znl’_ian.

6. Sl‘.rmmms Process : Supperts interactivily and live communication . 5.,;.,..{1-_3 and copyright protection
: Encede ::: = mmi'mt. codec 13 Agplications -
. Enc compress using  suil : ) I
3, Seamrd. the stream into small P-nckctr-/:hu.nks S 1 Y, et (a.:.;) ¢ By
4. Transmit pockets over the nekiwaork using streaming Pmbc.ol. / \ﬁd.'go-on- ] a;..: .m-aru-u:zs.
By, Glinik ubfors tha: #bream dicha. ; VCL* ‘i“""{ - N"“““‘mﬂ
. . conferencing webi .

5. DRt oil plog the Cadibd sty e IPTV and OTT plabforms (Nebflix, YouTube, ete.).
Important Questions for RGPV Exams :
'chF.nnsErsmmnsnuJan'-\Mmthd’nmd’.ﬁuh:t? 5. Explain the streaming process with a neat diagram.
3. Drow and u:le.n. the architecture of s’;mnm.u'\s media 5\dshn\. 7. List and t:Plnm alrwn'uua pvm{ocols

4, &

Differentiote  betuween live streaming and on-demand streaming.
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Networking
| 1. Introduction : 6. Protocols Used in Multimedia Networking :
Nelworkinshmulﬂmn&inmf«rstnklmtmmmisshwxaf
rultimedia data (audic, video, images, text, animation Loﬂer
etc.) over r.ornfu{.ur nebworks . It enables ahnrinﬁ af TCP (Transmission TrnnsPor{ Reliable data trmgfu-,
multimedia. resources, real-time communication and Control Protocol) error control, flow control.
s!:mn.mins services Ocross d.\.ffm devices and. Pln.t.fums. UDP (Use Fost & o)
Efficient nebworking is esserdial to ensure Quolity of 7y S | Tgmar [T eelsen
Service (Qo5) like bandwidth, delay, jitter, reliability foe ==
ond security. IP (Tnternet Protocol) |  Network Aidcuming, covk Fouling
of packets.
|| 2. Need 'Fﬂ'l' Netwurkma in Mulkimedia : RTP (Real-time i Th Carries audic/video dala,
| ® To share multimedia dota across 3“"3"’“#&‘“"'5 Transpert Protocol) Ap provides timing info.
distributed users. RTCP (RTP Contrel i Monitors QoS, provides
» To support real-time applications like video conferencing, Protocol) i feedback.
| VeolP, online gaming . ;
Used for streaming ,
+ To provide access to vemote multimedia databases MR £/ MRS Piticstibe. |8 i“i el

+ To enable si'.m.mi.ns medio. services.
* To support collaborative work and e-learning.

7. Quality of Service (QoS) in Networking :

Pioosieker Deseripbion Trgirtance w Milkisadia
3. Types of Networks : - o dabn Sk oo | Highar P
s PAN (Personal Area Metwork) - e.g., Bluetooth, USB. be tranmsmitted . smocth streaming .
- LAN (Lmdwmw)—wmnh&wnﬁwws {L ) Tm':nkmfordnfn.l‘.o Hiﬁhhlﬂﬁmﬂ&ﬁp—s&r\c
« MAN (Hatropol.i.bnn Area. Metweork) — Acress a :i.tﬁ. Y 7] reack dastination: problems in oudio/vides.
s WAN (Wide Avea MNetwork) — Across countries/continents. i Variaki o Poclw_l. Hiﬁl\ JLtt“ )
+ Intermet - Global network of nebworks. delay . playback .
4. Network Avchitecture Models : Paleat Loas Loss of packets during Leads to missing frames,
troansmission . uwality .
(A) Client - Server Model : 2 el s
Client 1 data, d-el'xwra- better ql_u.nl.i.tﬂ.
\ Server
+____"" s -_ - Database / 8. Multimedia Data Transmission Over Network :
: (Streaming Storage
, Soirca g
, / Files, Database) CAcdin/NVides Encoding & | | Pockebization | | Depacketization
Colwial\ (RTP/UDP/IF) & Mﬂﬁ
Capturs)
(B) Peer —to - Peer (P2P) Model : S 1
Y 1. Capture multimedia date. Destinati
: 2. Encode & Compress. (Plagback
3. Break into packats.
4, Transmit over nebwork .
5 Rtns:ambh pu.dld.l‘.i
6. Decode & Phudhnsk
1]
9. Network Topologies :
5. Network Components for Multimedia : s S Tk -._,MI . T T
- x Sssb.arnsv(f:ﬂm'\l'-s;sg.mrs) - Capture, process and v Bia Tapolaﬁ-d ~ Al } o single backbone .
o 7 R * Ring Topology — Each node connected to twe neighbers.
B B ) Sl e SRR e Mesh Topology — Every node connected to every other node.
Transmission Media - Twisted pair, Coaxial cable, e
Fiber optic, Wiveless, *» Tree Topoloss ~ Combination of star and bus.

» Servers — Strgomi.nﬂ server, \Web server, Media server.

10. Clwlhnsas in Multimedia Nel;work'mﬁ_: 11. Applications : 12. Emu‘su_ﬂs Techrologies :

®  Limited bandwidth ond congestion. ¢ Video Cor\fcrmﬁ, and VbIP. + 585G and Beyond. MNebworks .

o  \ariable delay, jitter and packet loss + IPTV and Live St.mmi.nﬂ. *  Software Defined Nebworking (SDN).,

¢ Heterogeneous networks and devices, . 2::—-:: ;ducahm and e-Leaming. o Content Delivery Networks (CDND .

*  Security and privacy issues. 3 g - * Edge Computing for low lateney.

. scd,..y.gta fwPrLa.raE vumber of wsers, S Tele Sy o :::"‘;gfm e, |t 6T ond Mulbimedia Tntegrabion.
Impar':nni Questions for RGPV Exams :

§: Defew: rabouing: i millmdia: ol esplaiy e v s_E:plmaasmmuuwuu..-wm

2. Explain different types of networks used in multimedia. 6. Explain the process of multimedia dota transmission over network.

3. Drow and uxPhu'.n client - server and Ptdw—lo—Pt&r models . 7. List and txplo.m. ruebwiork bpolaﬂl!_'.

4, Describe protocols used in multimedia networking, 8. Discuss challenges and nwlwubms of multimedia networking.
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Multimedia. Database

Types of Data in Multimedia Database :

Structured Data : Text, numbers, tables,

Semi - structured Data : XML, JSON.

Unstructured Data : Images, audio, video, graphics, documents.
Metadata : Describes media data.

. Storage of Mulkimedia. Data :

Row dato is stored in files.

Metadata is stored in relational or object-relational tables.
Speciol file formats (JPEG, PNG, MP4, MP3 etc) are used.
Compression. is opplied to save storage spoce,

Indexing Techniques in MMDB :

1. Tntroduction : 3.
A Multimedia. Datobase (MMDB) is o collection of o
multimedia data (audic, video, images, text, animation .
etc.) along with metadata, stored, organized and s
managed by a DBMS. Tt supports efficient storage, |
rebrieval | i.r\d:x'\n.a, q'u.er:jins and. rno.rupuluimr\ of
multimedia ai:jed‘.n. 8
2. Need for Multimedia Datobase : .
¢ To manage large volume of multimedia data. .
* To support efficient storoge and retrieval. .
¢ To integrote different media types. .
+ To Prtwld: scolal:ili.l‘.}j and daokta siwrins.
= To support complex queries on content. 3.
¢ To maintain data consistency, security and QeS.

Index Tsps Desr.nphm

3. Characteristics of Multimedia Data :

e Very large size.

Complex and heterogenecus (audio, video, text etc.).
Continuous in nature (needs bemporn’. wmnasenw\l).
High dota rate and bandwidth requirement.

quu.iras special i.misxi.na and retrieval techniques.

4. Architecture of Multimedia Database System :

-

IUH"Inia'fun Qu!rupmnﬁur Multimedia. DBMS Manager
| 'Q""!P’"‘"ﬁ -Si:uugul”lg-d = File Mgrt.
* Update Ec"h" “’h"_ " + Transackion Mgmk.| |+ Spoce Mgmk.
Brousing | |+ Exeaston Buffer Mgt | |- Sofr Mt

Text - Based Index

Uses keywords and annotations.

Attribute - Based Index

Based on metadata (dote, author, size ete.).

Content - Based Index Uses features of media (color, texture,

shape, audio fenhm‘)_

Hybrid Index

indexing for better accuracy.

Combination of metadata and content-based

10. Query Processing in MMDB :

» User submits a query (keyword, content, combined).
* Query Processor parses and optimizes the query.

¢ Relevont indexes are used to locate malching data.
+ Dota is retrieved ond ranked Mmrdp.ng to relevance.
» Results are presented to the user.

Query > Cuery Parser Query Optimizer Execubion
Engine

Result
T Ind &

11. Applications of Multimedia Database :

Stnmﬂl%slm

content or metadata
Allows users to insert, query, update and wview

| Bclira & Tabriadt
Module

User Interface

6. Data Model far Multimedia Database :

MMDB uses an extension of troditional dota models.
lObJ&ct~0riu¢:&D¢hHodd-Trwksmdinobjuboscomp&x
objects with abtributes.

« Entity-Relobionship (ER) Model - Includes mulbimedia objects as
endibias with velabionships.

* Semantic Date Model - Uses meaning of content for better
organization and retrieval.

= Digital Libraries and Online Archives.
s Video on Demand (VoD) systems.

* Medical image ond record management.
- E—lam'nins and dng-h:!l classrooms .

* Entertainment (music, movies, games).
*  Surveillance and security systems.

#  Multimedia search engines.

42, MME 3

*  Efficient storage and retrieval of multimedia data.
* Enables data sharing and integration.
» Improves scalability and performance.

* Llarge storage and high bandwidth requirement.
* Complex indexing ond query processing.

. Mn.t.nh:un.l.na nﬁnc.l\roru_za.{‘.tm nf medio streams .
* Ensuring security and privacy of dota.

I@m-{ani Questions for RGPV Exams :

Define Mulkimedin. Database. Explain its need

Whﬂmhmﬂwﬁﬁnnmm?
Explain different tupesufd.uhin”ulﬁlmd.in Database .

Exploin indexing techniques used in Multimedia Database.
Describe the query processing steps in Multimedia Database.
Whot are the odvontages and chollenges of Multimedio Dotabose?

ot hin
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Content Retrieval

Content Retrieval (CR) is the process of searching and
retr{mvi.nﬁ multimedia. data (i.mnsas, audio, video, text,
mﬁfnotionei;.)frumn.lnmsad.qinhnubesed,m&g
user's query. Insteod of usms kaﬂwoﬂis only, CR uses
Tt is widely used in digital libraries, rru.:l.tumd.mdninbnses,
video search engines, e-leaming, medical image retrieval
and entertainment sss’cgms.

2. MNeed for Content Retrieval :

. Huﬂaﬂnm\icfmuu:i:mclin.dokn.isnmﬂnhh.
. Kgﬂhlﬂrihlﬂdmumtmfrm\t

o Users want relevant results based on content.
-Lwnffmn&mmchwusmd,bmunnﬂ
oswmm&hﬁwﬂm{bﬂ.

3. Characteristics of Content Retrieval :

+ Bosed on low-level features and high-level semantics.

4. Generol Framework of Contont Retrieval System :

Multimedio. é:“"
@ Extraction & Storage i
I Query
A o
Results Result Rnnkl.nﬂ T, Similnritg
= =] & Retrieval Makching

5. Feature Extroction in Content Retrieval :
Features represent the content of mulbimedia objects.
(A) Low-Level Feotures : Extracted directly from data.

. Im.qﬁl. : Color (RGB, HSV), texture, shape, edges,
hi.stosmm, moments , wavelet mff‘mt&

+ Audic : Pitch, tempo, MFCC, enerqy, zerc-crossing
rate, spectral fea.inm

¢ Vides : Color his’:.usfnm, motion wveckors, shot boundories,
texture, key -Frnmr.s

o Text Term. ‘Fft:"u&r\tﬂ, k;:jmonis n-grams .

(B) Hiﬁ]'\—Le\ML Features (Semantic Feolures) :
+ Objects, scenes, events, conc :
. Exum.l;l.c ¢ "Car”, "Beach”, "Goal”, "Lecture”.
s Extracted u.lu\s machine l:nrv\.inﬂ, J.IO.P ].Aomi.n.a,

12. Cmﬂpnn.son Kaat.md vs Content Retrieval

| 6.

Keyword Based Retrieval Content Based Retrieval (CR)

* Uses fmd‘.fm’n:&n}.n.fiuﬂumds.
-Dutirwtmaluumhmlmkmt. Arml&mnwd.\.u.dnku
» Less accurote results

* Example : Search by file name.

vllmantunkmnn‘:m\lw\dfcﬁhnms.

Indexing Techniques :

Ir\dgxi.nﬁ allows fc\.ﬁ: search and reduces retrieval time.

Sequential Scan : Simple bubt slow.

Irverted File Index : Used for text and metadata.
Feature Vector Indexing : Stores feature wvectors.
Tree Based In.c’.mclnﬂ : B-tree, R-tree.

Hashing : For fast similarity search.

+  Metric SFa:c. Ind.exinﬁ : (e.s., M-Tree, VP-Tree).
& Si.rni.l.nr'd’.a Measures :
Measure Deseripti Used Fer
W
Euclid Disk S‘tmu.sl\*. line distance Mumeric data,
betieen {eﬂ.l’.l.lrt vectors . lmnﬁas, audio
Marhatt Dist Sum aF absolute Jlﬁemms Hi.s'n. dimensional
bebween wectors. dota
. VL Measures the cosine of le | Text, s
Cosine Sulu.l.n.niﬂ an3 - SparEe
between two vectors. data
C N Measures linear relationship Kok il
mﬂ hlm M".ﬂ'rs.
7. \ C"‘ff ¢ Ratio of intersection and Einnrs data,
8. Retrieval Models :
. Sq.rmlmﬁ.tu-Bo.sed Retrieval : Returns most similar vesults.
. Rnnsa. Quzra Retrieval : Returns o‘:lljuts within a certoin
m\ﬂs.
oRﬁlevaudha:k:UserfgsdhnckLsuMhrtfmmul{s.
. Qur& i’ﬂ Exa.mple (QBE) : User ai.vu an uumf-h: and
susi.um. fl.ru.l.s similor items.

ﬂcfhrsbrﬁlo:&ﬁmald\h\s,ﬂadismmﬂ(&dhm&mulem.
Rnnkmsmhhod.s

10.

Distance based -run.lr.lnﬁ (srrmll.er distance = hnalur runk)

Weighted combination of multiple features.

Applications of Content Retrieval :

Im.u.se. search engines (Gcnﬂlc Imaaes, Bu-\s I.maﬁes)
Video search (YouTube, surveillance :uusbems).

Audic rebrieval (music, speech, podcasts).

D‘tﬂ&a]. libraries and z—lmrninﬁ 535Ean\5

Medical image vetrieval (X-ray, MRI, CT scans).
Multimedia databases and archives.

Entertainment and recommendation sﬁshams

11. Challenges in Content Retrieval :

Hiﬁi\. é.mswnnh‘.lﬂ uf fean veckors .

D\-.,r\orrli.: conkent and veal-time vebriewal.

RGPV Exams :

Define Contant Relrieval. Explain its need.

What are the indexing techniques used in content rebrieval?

W R e

Explain similarity measures used in content vebrievl.
Differentiote between keyword based vebrieval and content retrieval .
What are the chollenges in content retrieval?

Write applications of content retrieval.
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VR and AR

|| 1. TIntroduction :

Virtual Reality (VR) and Augmented Reality (AR) are

immersive technologies that enhonce the way users
interact with digital content and the veal weorld.
VR creates a n:ompltte.lu virtual envirenment ,
while AR overlays digital information onto the
real world

Need for VR and AR :

?r\:midq immersive and interactive t.xf:s.rm_

Enhance Lruma.ne,dl.mhmnnd.mulnhwns

Improve visualization and understanding.

7.

Tracking in VR and AR :

1

VR Tracking :

e Methods - Optical, Magnetic, Inertial , Ultrasonic.

2) AR Trnr.kina :

o  Marker Based Tru.dxins - Uses markers (QR codes, mﬂes)

. GPSBus-dTrmkhg*Usadthaﬁmbnu&AR.

feakure points).

PnslﬁmTruakinﬁ-TrndtusarlnsLtimnhvirl:unl space..
OrimkntiumTrmkbxﬁ-Tm;khm.J.mJ.boéummmud‘s.

+ Wide applications in gaming, healthcare, 8. Working of VR (Simplified) :
ensinurlr\ﬁ. rm:rkz.tms and more . |
3, Diffrences Bebumen YR and AR : e || Tbigy | ) Posssy| | Diplip | | 00T
. E (Moverment ) Sl‘.ltlem. &Rundpinﬂ HMD E F
Aapack Virtual Reality (VR) | Augmented Reality (AR) :
Environment Fully virtual environment | Real world + digital overlay K":.'I"*’a!n-L|A-Icrr|--:l'Ls'l'l:Plasa:.eciL-d\fi.r‘h.m]. mv‘u-urun.znt)'j
User T y G bl g Partially i o
Deui VR H i Glsne Semartphone . AR 6L 9. Working of AR (Simplified) :
Motion Sensors Hlnﬂ—urnh‘;laﬁ =
Todarucbion. With virtual objects R . Al | || oo G o sl Ol el J) Disgleng o View of
Use of Real World | No Yes aal Wt
Examples VR Gaming, Flight Pokemon Gao, Snapchal K‘(Dua-.l:ol el i raddiml A vaak el
Sirmulator , Virtual Touwr Fu.l'.u-s, AR Nmﬁu.hm

4.

Components of WR System :

10. A&)Ll:a.l’.wns of VR and AR :

Vietual Reolity (VR) :

Gaming ond Entertainment

Flight , Driving end Military Simulation
Virtual Tours (Museums, Real Estake)
Medical Training ond Surgery Simulation
Industriol Design and Prototyping
Education and E-learning

Au.ameni:ed. Rea.l.i.h‘., (AR) =+

« Kaufiosrd < 3D Modeling < HMD (Head Mounted | | °

+ Mouse * Rerdering Display) =

« Data Gloves * Stmulation + Speakers .

+ Mokion Sensors [ * Haplie Devices .
Tracking System. L
« Position Tracking
* Orientation Tracking

E Covgaienks of AR Sikais |

ik Elaine Processing Unit ki) Diceinine. 3

+ Comera. + Scane Understanding + Smartphone / Tablet s

* Microphone » Object. Racognition « AR Glasses .

* Sensors *R-nd-un'.ma -H:nd-urnu-r]-n-u,

(GPS, Gyrs, ete) I i
Tracking & Registrakion .
» Marker Based .
* Morkerless .
(SLAM, GPS, eke) e

6. Display Technologies :

. Prejlcl.'imt Based Dtsphnd : Used in CAVE, Powerwall I-H,Sim.
L] OFL\.GGJ. S-s—tl‘wwsl\ ¢ Real world seen u\ruuﬁlm l‘.r-nnsPnr-n!.
*  Video St&—lhmsl\tmvumcophmamnlmld.mddu?lnﬂa

-
a3

AR Nﬁ.\hﬁﬂhﬂﬂ. and ans

Rakail gnd E- CVirbual. try-sn)
Mainkanance and R.lfa-r Assistance
Education (Interactive llorru:\«a)
Marketing and Advertising

Healtheare (Aruhnn.:, visualization )

. Challenges :

Hiﬁhdﬂalnfrltviﬁu.
Laﬁu:njus\dmal:imlmhvn_
Accurake tracking and registrabion in AR,
kau\lmnlhnce«kfﬂ.ulﬁs

. Future Trends :

Tnkagrakion of AL with VR/AR.
5G enobled real-time AR/ VR,
AR in educotion, heolthcore and induskey a'mlnl‘-h

. D&f‘m WVirtwal Rznhﬁa and ﬁuuﬁmnnl;d RanU:ﬁ EKPLA.Q\ the
differences betuween them

2. Draw and r_n?lnu\ the architecture of VR sunhnt\.

3. What are the components of AR s&.hm? E-PLnin.

4. ExPLnin. the tracking hr]vu-‘nm used in VR and AR.

® W ooowm

F_:rln.m. various .h:nPlnu technologies used in VR and AR.
Discuss the opplications of VR and AR.
What are the challenges in VR and AR l:.e:hnnl.n&iz&?

Wr&gslwrlnnt&lmfuhntnndsnfvﬂmdﬂk.
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Securi.{‘.H

. Introduckion : 8. Digital Watermarking :
corkent  (Lext, image , oudio, video, animolion etc.) and o T&Pe.s!
| rultimedia s&sh:ms 'Fram unauthorized access, misuse, o Vil Vb T S b‘d Wi (e,s.,l.oao).
pmdiieaion . afiog (andk. Aimnluien e il o Tnisible Wakermark : Cannct be sean Ce.g., copuright info).
content is easy io replicate and btransmit, security is o lhdts + [ Eappiliil i " T
essertial to ensure mf‘uclu\h.ul:kﬂ, Lrlt!ﬁfi.hl\j. ou&mnhd:l:ﬂ LN
and n.un.iln.l:ii.i.':a uf data . wnhlmma :
2. Need for Security in Multimedia :
4 caht g | Al Watermarked
Protect copyright and intellectual property | Or:fam v
s Prevent unouthorized access and distribution. | wah.n'nurk_' o_"h'a.{grwmrk
e  Ensure privacy and confidentiality of user data. /\3\ Embed.d.i.r\s Vaval Extroction
*+  Mainkain i.r\i:eariku and u.l.lﬂ\:nh.cii‘.ﬁ of content. |
e Ensure secure cammmcahm over mnetwerks. ‘
| Wakermark E:L'ﬁl'ﬂl.’.*.etl
3. Securi.tg Services in. Multimedia : ‘ (Kl-'d / Info) Watermark
¢ Confidentiolity : Prevents unauthorized access. |
. i:l-:.:;d:‘d En.sure.-:r J.;}.n. :“:nt nlt::.d.ur o~ 9 Seiie Mulkivsls €a scaking
L] hmhon + EerLTLes l.d.enLL users WLCES .
¢ Authorization : Provides access rights to resources. * Use of secure protocols (H + SRTP, IPsec: ete.).
. Non-npud.i.a}.i.cm. . Prevents denial crf actions . * Em:n_.ﬂ:km Df a’mei.ns media.. .
* Availobility : Ensures dota is accessible when needed. |'A“”'="*-*=“*-““°fm“"‘1m""~
. ‘ : *  Secure lu.s mmﬁmtn}..
4 Theeots bo Mulbimedio Securiby : | ¢ Secure sackets layer (SSL) for web based maedia.
e Eavesdropping : Inkercepting data during transmission.
o Puracy : Illegal copying and diskribubion of content. 10. Security Models in Multimedia :
s Modification : Unauthorized olteration of date. | Model Deacriphi
¢ Repla:“!\;n.:k:' Rmn;.inﬁ u?um: :t: il e 3 PG i S0 ity
oMolmre&Vu*u.ses:Dmnn.sinswshulinsdatn_ Mandabory Access Corbrol (MAC) | Access rights are defined by system
policy;
5. Security Alacks in Multimedia Sldgtems : _ 40 | Bada =
Attack Description
= _ o AT P, Role Based Access Cokrol (RBAC) | Accass based on wsar relss in. erganizalian.
P I i S =8 1. ];:p:inb:ns UFHSe-:,urd:q m(]:;u:.:;medm.
ing and ing old data.. ° % .l S :
Repley S ey * Secure Video Streaming and VeIP.
Deniol of Service (DoS) | Making service unavoilable to users.

E-Learning and Online Exams.

6. Szcuri.l'_\d Mechanisms | = E'Bun.klnﬁ. Telemedicine and E-Governance.
o Encrypbion : Converts data into unreadable form. |+ Copyright protection in movies, music, games.
* Digital Signature : Ensures oubhenbicity and non-repudickion., ; — S5 ).
o ik bing, = Chibad by Srdiormabian:. liz.amﬂu_mﬁesmﬁdiumdm&curis_.
o Access Control : Restricts oaccess to authorized users. [l = Lﬂ-?glmnfww!bmndandnh
¢ Firewalls : Prevents uwnouthorized nebwork access. |'IRGu.|.-khmFr'"'arequ.Lr L)
¢ Intrusion Detection : Monikors and dekects malicious ackivities. * Trode-off between security and performance.,
. erpl:oq } in Mulki T L] Kﬂ\d mnn.nsarrw.n*. c.urnPl.a.xd’.U
e : * New threats with emerging technologies.

s Symmetric Key Cryptogrophy : Same key for encryption

and decryption. (e.g., AES, DES) | 13. Best Practices for Multimedia Security :
® AsHmrn.!“.ru:. KBIJ G'apl‘.oarﬂ?hﬁ : Uses P.J:Lu:. and. Pr\.vnke, T e s':mn.s encry : i t} bicoki n

keys. Ce.g., RSA, ECC) N S
s Hash Fu.ru:han.s : (Generates f\uw.d. size hash fn\- data % Raﬁ r'.u uP&nh m'ka Pa*dus

integrity. (e.g., SHA-256, MDS) ¢ Use digitol wolermarking for copyright proteckion.
o Digital Cerbificates : Used to verify idenkity in secure |'Iww¢mw&'°lmwmw‘e

Important Questions for RGPY Exams :

3. Explain voricus threats ond ablacks in mulbimedia systems. 7. What are the challenges in multimedia security?
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1. Introduction : £ Mara s

Mulkimedia ttl:."\nﬂloga has o wide range of

applications in various fields. Tt combines text, Field Applications

grophics, audio, video, animation and interactivity * 3D modeling and simulation

to deliver information in an effective and engaging Scierce & * Scientific visualization .

manner.  These applications improve communication, Engineering * Engineering design and. prototyping
learning, entertainment, business, healthcare and * Space and weather visualization.

many more.

* E-governance and online services

2. Need for Multimedio Applications : Government & * Public awareness through multimedia

® Makes information more attractive and easy to understand. P, Somvicne k T'_w_m" SASSa sw-vd.hnn mpams
. I o o ity e Digital records and information systems
o Provides real-time communication and collaboration. * Live sports telecast and analysis

# Helps in better visualization and simulation. Sports & 'Spwlstruinirlﬁmdperfwmuanulasis
. suppw‘h laaming, training and decision making. Games * Interactive sports games

¢ Saves time and cost in many demains. * Fantasy leagues and simulations

Using social media with photos, videos and live streaming.

Description.

Multimedia date requires. Ln.rsa bandwidth fur

High quality medio. files need huge storage

Development and maintenance of multimedia
systems can be expensive.

thfertnl‘. &gvm and platforms may not support

i 7. Multimedia. in Daily Life :
o Integration of multiple media (text, audio, video, in_Dally Life
. Iﬂ:l’ua:ﬂvilu and user control. ¢ Listening to music or podcasts.
i Raskibiss dike processing . e Using GPS ond navigation systems.
o High quality output. ®  Online shopping with product videos
5 M&MH across different platforms. ® Attending enline classes or meetings.
e User friendly interface. » PI“"‘.‘}""S interactive games.
e Virtual Reality (VR) and Augmented Reality (AR).
*  Artificial Intelligence with multimedia analytics.
e Internet of .|'|u'mss (IoT) based multimedio systems .
x5 e 5G technology for high quality streaming.
e Cloud based multimedia applications.
9. Benefits Multimedia Applications :
. Impruved luarrung and understanding.
o  (reoter user !.r\au.amnf. and. sﬂl'.ufnc‘l‘.m
5. Applicats in Ditfivak: Falda i o Better communication and collaboration.
k ffere i Paalistic: viskalizabion and sinalation.
Fiql.d Awuﬂuﬂl\# - If:"lﬂllﬂ P!'Bd :.LV\".& M\d. ='Ff . H
Education & * Interactive e-learning medules e Cost effective and time saving.
E-L i o Virtual classrooms
saalibeic o Educational videos, animakions and simulations 10. Challenges in Multimedia Applications :
L] Lnr\su.ﬂ.st l:nrmnﬁ n.ufh.m chn.u.lnal
e Movies, music, animation and WFX :
Enteckalimant * Video games and virtual reality High Banduidth
+ Digital television and streaming services Rzﬂwl £ __trfnum.ism and storage .
Badivagy 4 * Product demonstrations and presentations Storage Space
* Corporate training and webinars Cagt
lvu'lunl.h:unufprudlu;hund.scrmn
o Medical imaging (X‘rm_.!. MRI, CT scan) i
Heallisars + Telemedicine and video conferencing Compatabiiiy
¢ Surgical training simulations all formats.
¢ Health awareness programs 5 ki
Communication | * Video conferencing and web meetings and unauthorized occess.
o Email with mulbimedia. abtachenents Mot Ghee Thecmiig | - o T
* YoIP and Llive streaming :

R i e

Important Questions for RGPV Exams :

Dcf‘quull'.unad.mAPPhcuhans Explnutlhurmd.miunpurl‘nnm

Lminndupiammnjarmofmultwwdmo.pplmhm:

Write short notes on multimedia in business and marketing.

5. Discuss the role of mullimedia in entertainment industry.
7. What are the benefits of using multimedia u??hgakwns?
8. Discuss the challenges foced in multimedia applications.
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Future Trends

1. Inbroduction :
evolving fields with new technologies and innovations.
Future trends focus on making multimedia. more
realistic, interactive, Lr'&zlluserd’. and accessible. These
advancements will create smarter, immersive and

more  human-like daﬁidaxpammmﬂwwmnsgws
L. Gy Gbws Tranls ers Smporbend 7

o Improve user experience and interactivity.

Enable advanced applications in reol werld.

* Support emerging fields like AL, VR, AR, Healthcare etc.
Provide better graphics quality and real-time processing.

3. Mo:ior Future Trends in Multimedia :

AR/ VR / XR

3. Virtual Reality (VR), Angmented Reality (AR) &
Extended Reality (XR) :

* Next generation immersive technologies.
. Fu’o.a.rt : Realistic simulations, m“d NQLLS

6. 5G ond Egsg Computing :

. Eml:lemliunesl-mmmsof4|(/8l(and.\-‘ﬂmntmt

((AD)

S|.||:1wr|:r:i.m:l\J ing, live events and te collaboration.

8. Metaverse and Digital Twin :

u.sa.ns VR/AR and avatars.
Appl.miwns Education, gaming, business, smort cities,
remote work.

| 9. ToT with Mulbimedia :

Combination of IoT and multimedia creates ; ’
smart and connected environments. -— )

o Applications : Smart homes, smart cities,
han]khmﬁkwhs,wbumﬁwsgshnu.

10. Reol-Time R ing_and T :
ouudmsanwgmﬂwvdsmmhhm
s Future : Even more realistic and efficient

1. Cloud Based Mullimedia. :

o Store, process and stream media over cloud.

s Applications : Online editing, cloud gaming,
video conferencing, e-learning.

* Future : Powerful GPU based cloud platforms.

T

T
=

12. Hlﬁh Qun.li.*‘:: and Immersive Media :
o BK video, 360" videos, volumetric videos.
e Smart TVs, hRala.sus und.nextsaxdevm

* Future : Life-like, fullﬂumners;wme&.m
13. E i Applicati z
[ v/ Smart Classrooms +" Online Entertainment
& E-Learning & Metaverse
v/ Medical Training & v Autonomous Vehicles
Remote Surgeries e
o Towiint S Vot Touis V' Smart Cibiss
v Digital Marketing + Industrial Simulations
14, es :

e High cost of devices and infrastructure.
* Large storage ond bandwidth requirement.
e Security and privacy issues.

¢ Compatibility across multiple platforms.
o Need for skilled Prvfeuu.onn.ls

The fubure of Multimedia and Computer Graphics is

very bng’ni with hchrl.olosues like AI, AR/VR, 5G, IoT,
Clmdud“&nm.mmmnﬂunsuﬂl{mnsformﬂ\e

'Fd:m:3Dlwlngmmswd:}uﬁspmiu15]msu ':9 way we learn, work, communicate and enjoy media, creating
Holographic Display o more connected and immersive digital world.
Tepocterk Guastions for RGPV Exaoms -
1. Discuss future trends in Multimedia and Computer Graphics. 5. Explain 5G and its impact on Multimedia.
2. Explain the role of AL in Multimedia. 6. Discuss cloud based multimedia systems.
3. Write short notes on Metaverse. 7. Whaot are the challenges of fulure multimedia technologies?
4. Describe the applications of AR and VR. 8. Write a note on holographic displays and digital twin.




