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References

* No specific textbook for this course
» We will use information from books, journals, and proceedings
« If you still want some textbooks ...
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ELEMENTS OF MULTIMEDIA

» Some of the materials are borrowed from the course “Digital
Visual Effects”, by Prof. Yung-Yu Chuang, National Taiwan
University

Course Information

» Meeting time: 09:10 - 12:00, Monday
+ Classroom: &EB1F-04
* Instructor: 2 2 £& (Yu-Ting Wu)
* Teaching assistants: TBA
» Course webpage:

* https://kevincosner.github.io/courses/MMTA2022/
* Grading:

» Assignments: 35%

* Report: 20%

« Final Project: 40%

* Participation: 5%
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Copyright Statement

» We will use lots of materials from feature movies,
games, capture or display devices, the copyrights
belong to the producers and developers of the original
content or devices
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What is Multimedia ?

Multimedia Techniques and Applications 2022

What is Media ?

~N
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Multi --- Media

6
Media

* The plural of medium
« Communication channels for delivering information

newspaper outdoor advertising

i
TV programs internet
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Media

» Example: it was a dark and stormy night

PAUL CLIFFORD.

video

novel
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Digital Media

« In this course, we focus on digital media, which can be
represented digitally
+ Structured as collections of bits
» Manipulated by programs
« Stored on disks and other storage devices
» Transmitted over networks
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Basic Components of Media

text graphics

. - BeNans J
video, animation

» We will introduce these components in the following

courses
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Recap: Digital Representation

« Computers are built out of devices that can only be in
one of two states (well defined voltages)

» We usually say these devices store and operate in bits

3.5V, on, true, 1

0V, off, false, 0

12
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Recap: Digital Representation (cont.)

+ Using the representation of 0/1, we can interpret the
group of bits (bytes or words) into a number to base 2
+ Ex: 01100001 2 97

» We can then express data using bits, bytes, or words

» We can also build electronic devices to perform the
basic arithmetic operations
» Addition, subtraction, multiplication, division, ...
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Recap: Digitalization

» Digitalization
» Not all data are generated digitally

» Transform the sensor inputs that make up images, texts,
moving pictures, and sound into patterns of binary digits
inside a computer

Multimedia Techniques and Applications 2022
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Recap: Digitalization (cont.)
* Process
» Sampling: measure the signal’s value at discrete intervals
+ Quantization: restrict the value to a fixed set of levels
1
[1 I
analog signal sampling quantization
* Pros: fixed memory footprint and better noise
tolerance
+ Cons: some information will inevitably lose during the
digitalization process
16

Recap: Digital Representation (cont.)

» We can also build mapping

» ASCIl code —
i

* Instruction set R e e
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» Program: sequences of instructions can be stored in memory and

execute
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Recap: Digitalization (cont.)

* Quality of digitalization
» How closely the original signal can be reconstructed
» Depends on
« Reconstruction algorithms
« Quality of the sampled data

i I

S S

1l
[

T

analog signal sampled data reconstructed under sampling
signal using

“sample and hold”
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Recap: Frequency Domain

» Most functions can be decomposed into a weighted
sun of shifted sinusoids

« Each function (signal) has two representations
+ Ex:image
« Spatial domain: normal representation
« Frequency domain: spectral representation
* The Fourier transform converts between the two
representations

= F(m)= I f(x)e """ dx =
Spatial x Frequency
Domain Domain

f(x) < f(x) =% I F(o)e'™ do <= F(m)
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Recap: Digitalization (cont.)

* Aliasing

= T N P
Wagon Wheel effect change of sound pitch
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Recap: Sampling Theorem

« Claude Shannon [1949]

“A signal can be reconstructed from its samples without loss of
information if the original signal has no frequencies above %
the sampling frequency”

Nyquist frequency

cos(2rax)
N\
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Digital Media

« In this course, we focus on digital media, which can be
represented digitally
« Structured as collections of bits
» Manipulated by programs
« Stored on disks and other storage devices
» Transmitted over networks

» The shared digital representation means that different
media can be combined into Multimedia

1

‘
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Multimedia

» Multimedia is considered slightly different from multiple
media or combined media

» Multiple media or combined media require users to switch
between modalities
» True multimedia requires us to combine modalities at the same
time
« Can bring in new content, such as the pop music videos
« Usually provide some interactivity

« In this course, we also focus on digital multimedia,
which can represent text, sound, and pictures using bits
« Control the order of each media component
» Response to input from a user, thus being interactive!

23
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Combination of Different Media

 The integration of media is natural
» We perceive the world through all the senses we have at once

* The ideais not new

WARNER BROS. SUPREME TRIUMPH [l =

o HerosLAND
‘P A WARNER BROS. PRODUCTION |

AL JOLSON “The Jazz Singer”in 1927

Applications of Digital Multimedia

* Entertainment

‘-' % ( 32
, zﬁxi*’

L4

movies

=
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Applications of Digital Multimedia

* Entertainment
» The production can make extremely different experiences

Final Fantasy VIl

Applications of Digital Multimedia

* Entertainment
» The production can make extremely different experiences

Avengers: /nfinité War
(2018)

27
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Applications of Digital Multimedia

* Entertainment
* The production can make extremely different experiences

Avengers
(1978)
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Applications of Digital Multimedia

 Education

film clips and
original recordings

virtual experiments
or surgery

teaching
materials
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Applications of Digital Multimedia

* Instruction or Training

29

Applications of Digital Multimedia

« Visualization

Most Favorited Anime Characters (2007 - 2019)

Lamperouge, Lelouch 101,499

Lawliet, L 82,618
1
hid
W
Elric, Edward 62,141

Yagami, Light 60,449

Okabe, Rintarou -/
¢
= ‘ e
mekivmmm_ 04
— X% OCT 2019
d

from https://www.youtube.com/watch?v=_CvtsaFgpfA

31

58,273

58,226

Multimedia Techniques and Applications 2022

Applications of Digital Multimedia

* Presentation and promotions

FIRSE ERWEEEER
2anuan E i
- BE—A5 HERB3DRET

RfE$9999 )
T e

-
FH—E @RS :
FEH-EG&E : Bl

sales presentation portfolio
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Applications of Digital Multimedia

 Forensic

2022/2/20



Delivery of Digital Multimedia

« Get the material from its producer to its consumers

* Types of delivery
+ Offline
» CD, VCD, DVD, BD, floppy disks, USB sticks ...
* Online
* Internet
* Hybrid

w
@

Delivery of Digital Multimedia

« The success of CD-ROM (and the following VCD, DVD)
brings the surge in interest in multimedia
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Delivery of Digital Multimedia

+ Offline delivery: removable storage medium
« Still widely used in areas with low bandwidth to the internet

~150 KB, ~1.2 MB

8-inch floppy disk 5.25-inch floppy disk
(since 1969) (since 1976)

800 MB 4.7 ~17 GB

e O
MPEG-1 MPEG-2

[Video Compact Disc]
(since 1993)

DVD
[Digital Versatile Disc]
(since 1995)

~2.88 MB

!
3.5-inch floppy disk
(since 1984)

25

650 MB

I
L |

CD-ROM
[Compact Disc Read-Only Memory]
(since 1982)

~128 GB

»
k‘ MPEG-4

ap  (H:264)

[Blu-ray Disc]
(since 2006)

Delivery of Digital Multimedia

* Online delivery: network

« Client — Server (most common)

» Peer —to — Peer

|

Client -~

— \ -
D ‘;;_Irn(erl\!;r{:'
Client / —L'

i

Server

holder of the data
(centralized storage)

* Online delivery offers opportunities which are not

available offline
+ Video conferencing
» Broadcast

3

Multimedia Techniques and Applications 2022

6

2022/2/20



Delivery of Digital Multimedia

« Hybrid (of offline & online) delivery

« Physical removable medium (main content) + online update /
or downloadable content (DLC)

Multimedia Techniques and Applications 2022

Topics We Plan to Cover

39
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Production of Digital Multimedia

» The making of multimedia requires authoring systems

» Preparation of individual « Integration into a finished
media elements production

Adobe Photoshop

Blender Unity / Unreal Engine

Multimedia Techniques and Applications 2022

Graphics

vector graphics

2022/2/20
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Color
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Camera

Note we are not teaching

Bitmapped Images

600 x 336

BEFORE
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Zoom, 40 x 40
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Panorama

Multimedia Techniques and Applications 2022

3D Graphics
Modeling
= — 7. .
,Ati/
=
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Vector Graphics

’ 7x Magnification

Vector
erice
< ‘nts
“ Ice Cream /
e
\ Bitmap rdy = )

‘
Wl
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3D Graphics

* Create the virtual 3D world description
* Create a 2D picture from the virtual 3D world description

ﬂ Camera Light;’

(y(d (."!?7?/,

e

Geometry and Materials

3D description of a scene

48

output: 2D synthetic image

2022/2/20
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Text and Font

serif

ASCII TABLE

oci vt cowe o e cor e e o i i o
H H o Lucida Bright goes well

i e Skla fk|m e with Lucida Bright italic,
5 f4 = BElE and bold italic, but not

2 o Bt nearly so well with Palatino.
z I P Bodoni Highlight

Display fonis are
designed for short
pieces of text, such as
headlines. They are
not intended for use
in lengthy passages.

Video and Animation

keyTimes 0.0 0.67 1.0

Game Production

Pre-production

« Whatare we building? + Storyboarding, storytelling.
« Whatis our budget? « Technological capabilities.
« Who is the audience? « Early prototyping. .
* Which platform will it be on? * Milestone scheduling. .

« Major bug squashing. « Alpha/Beta releases.

« Minor bug squashing. « Marketing hype.
« Polishing. « Gaming conventions.
« Master release. « Independent advertising.

« More bug squashing.

« Game patching.

+ Game balancing.

« New content development.

Post-production

by Devin Pickell, G2

52

e

Production

Modeling, designing.
Audio, visual effects.
Physics, mechanics.
Developing, rendering.

« Bugidentifying.
+ Feature exploitation.
« Is the game too easy/hard?
« Is the game even fun?

G

2022/2/20
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Game Engines

VFX: Top Selling Movies

Film Production Pipeline

Preproduction Production Effects
Storyboard [ Reference | stills

Post-production
|
3

Film

VFX: Image Morphing

MICHAEL JACKSON

The Hing O0f Pop

Hichael Jochson
Tedefined e music vides.

TOright, e does # agiin,

BLACK OGRS

ected b Jotm Linds.
Frahring BOT SHFIL
PFECHLE? CPLEN ] “Feme Bine
il GERRGE WM of “Chowry”.

Michael Jackson:
Black or White
(1991)

56
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VFX: Match Move

Building Rome in a Day, University of Washington . ‘ .
From 2106 images to 819242 points bl O,

VFX: Matting & Compositing

e
VFX: Match Move

Jurassic Park
(1993)

2022/2/20
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VFX: Matting & Compositing VFX: Matting & Compositing

SAC TC: 16 <R 4RHE S 1 CK101.COM

2T - YU 1 it LPES
LRI | Sk !
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Mixed Reality

a promotional video by Magic Leap (2016)
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Final Project

67

. Acquisition Devices
Topic Map
Multimedia
Multimedia Fundamentals

Real Content

lVirtuaI-ReaI Integration Advanced
Display Devices
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Final Project

« Group work (3 students)

« A short film that contains some techniques taughtin
this course
+ Image and video editing
+ 3D virtual objects manipulation
+ Matchmove
» Matting and compositing
» Text
+ Sound

2022/2/20
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Examples: 405 the Movie

+ Created solely by two visual effects artists in the year of
2000

» Took over three months of nights, weekends and any
spare moments that they could find

« https://en.wikipedia.org/wiki/405_(film)

69

Examples: 405 the Movie (cont.)

* Step 1: shooting

» Two days with a Canon Optura DV
camera with progressive mode

» 70 minutes raw footage

Cuts to Driving
with plane closing from
behind

initial editing and

pickup shots Cuts from Side then
Rear view mirror look

Examples: 405 the Movie (cont.)

+ Step 0: script and shooting plan

Full €G Length
G Frames
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Examples: 405 the Movie (cont.)

* Step 2: building CG
» Some shots are combined
with VFX techniques

2022/2/20
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Examples: 405 the Movie (cont.)

* Step 3: compositing
+ Shots with vehicle standing still in a backyard
-
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Examples: 405 the Movie (cont.)

* Step 4: fine touchup and music
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