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FIRSTOF ALL: TODAYS PLAN

e Whoami?
¢ Whooreyou?

. Todoys schedule:
—14.00-15:30  part |
—16:00-17:30  part |l
* [omorrow
—14.00-15:30
* Rest of the week: self-directed reodings.



MOTIVATION: A YOUTUBE VIDED

([T Tube




MOTIVATION: A YOUTUBE VIDED

* FallOut Nuka Break, Wayside Creations
. th’rp://yoquu.be/_iq8st7kpg



http://youtu.be/_iq8swQ7kpg

VIDEO PRODUCTION: STORYBOARD

to touch flower

image src. HHp://soffwcrre.mfe/.com/en—us/orﬁc/es/Sc/—Choracfer—animaﬁon—par%—]



VIDEO PRODUCTION: RECORDING

e Behind the Scenes, Woyside Creations
* http//voutube/dSiPaSWENwW8?t=6m35s



http://youtu.be/dSjPaSWENw8?t=6m35s

VIDEO PRODUCTION: CUT, SEX & EDITING

P L

Project: Medieval_DVCPro_SRT

Workspace: | Editing

Metadata » ~= Program: Sequence 01 | v

st R < >
Movie, 960 x 720 (1.3333) w , video...

00:00:13:04, 23.976 fps

48000 Hz - 16-bit - 2 Mono w , au...

————
Medieval_DVCPro_SRT.prproj

o - |

Audio

+  MAX_barebones_03.wav

+ robert_barebones_v02.wav

Sequence 01

Video

£} A007_C003_031341_001
A009_C003_0314G7_001_1
A010_C002_0314TS_001
A010_C005_03144T_001
B004_C009_09228E_001

S ma @ «

Media Browser

A012 031... v Files of type:

v (S5 Demo Assets 1 =
¥ Adobe PPro 11-18
Adobe Premiere Pro At
Adobe Premiere Pro Pr
Audio
»  Atmos
» Dialogue
A
Encoded Files
Production Sound
Video
¥ (S5 ADOBE DEMO FOOTA(
v Camera A - RED
¥  Future
v 090924

Name
Label

Tojee Media Type

A
Frame Rate

Media Start
Media End
Media Duration
Video In Point
Video Out Point
Video Duration
Audio In Point
Audio Out Point
Audio Duration
Video Info
Audio Info
Video Usage

Audin lleana

File: 0001D9.MXF
Speech Analysis

= Sequence 01

7\ 00:00:31:

A~
A012_C001_0315AU_001.R3D
A012_C002_0315VX_001.R3D
A012_C003_0315H8_001.R3D
A012_C004_0315MJ_001.R3D
A012_C005_0315RX_001.R3D
A012_C006_0315U6_001.R3D

¥ Clip: A007_C003_031341_001

A0

23.976 fps
00:07:22:08
00:11:19:23
00:03:57:16
00:10:59:23
00:11:18:02
00:00:13:04
00:11:00:29678
00:11:13:38309
00:00:13:08632
960 x 720 (1.3333)
48000 Hz - 16-bit - 2 M... * 00:00:31:14

'
1 :00:00m

Powered By

00:00:04:23 00:00:09:23

00:04:59:16

v
50% 00:00:32:02 ::

u
00:09:59:09

T <l > =»7

00:00:19:23 00:00:24:23

Video 2

Video 1

Audio 1 * [ A010 C002 0314 | ADO7 C003 031341 001 [A] Volume:Level ~

Audio 2 *
Audio 3 *
Audio 4 *

Audio 5™

robert_barebones_v02.wav

Audio 6"
L

=
an 4

robert_barebones_v02.wav




VIDEO PRODUCTION: CUT, SEX & EDTTING

&P (48%) Mon 16:26

i a ect Animation View Window Help B D324

Workspace: = All Panels
Project M ‘s " Composition: _Roto Brush_Full_Effects '+ Preview

_Roto Brush_Full_Effects v _Roto Brush_Full_Effects <« _Roto Brush_Demo Simple w Optional Hand Detail <« _Roto Brush_Demo Simple < < > > > @ =0
1920 x 1080 (960 x 540) (1.00)
’5@,.“ A 0:00:03:03, 23.976 fps RAM Preview Options v
—
Frame Rate Skio Resalution

Info

Name
> @8 1_WarpStabilizer
» @8 2_LightFalloff
v [ 2a_simple Lightfalloff + lensblur
1 2_Light_Falloff
3_Camera_Blur oo
> @R Solids k
= 3_LensBlur
I 4_Stereoscopic 3D -12.0
B8 5_CinemaDNG
@8 6_Roto Brush
_Roto Brush_Demo Simple

-6.0

-18.0
-24.0

# _Roto Brush_Demo Simple w Optional Hand Detail I ) - Effects & Presets

» @@ Ren Example . 3 : * Animation Presets
» @8 Working Files 3D Channel

» @8 7_Freeform » Audio

> @8 8_RED Footage » Blur & Sharpen

» @R CSnlide
& M =i 8bpc i <« 25 il o Active Camera| v| ['T View

Tracker
W _Roto Brush_Full_Effects
. * ¢ ]
. Bt 2O OBy
Layer Name Mode T TrkMat @® | Parent
Vignette Soft L... i © [None i @ Wiggler
Q Outer Glow Screen None None
B shadow Multi... None A > 'None Motion Sketch
B inner Glow Normal None None |
= [_Roto Brush_Demo Simple w Optional Hand Detail] Normal None None Mask Interpolation
B BG Normal None © [Norie
Bl [RotoBrushExample.mov] Normal None None

Align

Smoother

Paint
Brushes
Paragraph

Character



VIDEO PRODUCTION : PUBLISHING

Up|oaded 0 of 1 videos Video Manager + Add more videos

Supercooles Video mit einer Katze und einer Maus
+ Addto - X Cancel

Upleading your video. 2 minutes remaining. Your video will be live at: = Fam™

* For better results, adjust your Quicktime settings to prepare videos for internet streaming. For more information, visit our Help

Center.

Basic info Advanced settings E
Title Privacy settings
Supercooles Video mit einer Katze und einer Maus Unlisted -

Anyone with the link can view

Description

K Category

Entertainment -

Tags
maus ®* | katze ®
+Massachusetts Institute Of Technology (College/University)

Video thumbnails

Thumbnail selections will appear when the video has finished processing.



VIDED CONSUMPTION: VIEWING

e Web server, video server

e Client browser, client video p|oyer

A DS R W e




[ECHNO VIKING

e Viral video ...

. th’rp://WWW.heisede/newsﬁcke -/ meldu ng/Doku
mentarfilm-Die-Story-des-Techno-Viking-
2849367 html|



http://www.heise.de/newsticker/meldung/Dokumentarfilm-Die-Story-des-Techno-Viking-2849367.html

MEMES

RickRoll'd

https://www.youtube.com/watch?v=E8EBW yRXPDw


https://www.youtube.com/watch?v=E8EBWyRXPDw

WRECKING BALL — CHATROULETTE

https://www.voutube.com/watch?v=WEDmHGYy_ xk



https://www.youtube.com/watch?v=W6DmHGYy_xk

MEDIA INFORMATICS — ADEFINTTION

* [nformatik (de) == Computer Science (en)

° Compquer Science and Media: Digi’ro| Media

° Digi’ro| Media is produced, consu meo|, shored,
and edited by peop|e
— It's not about data bases

— |t's about peop|e




MEDIA — A DEFINITION

. SJroroge
e Transmission Channels

. Sstrems & Services



MEDIA - STORAGE

* Physical Media

— ono|og: audio tapes, records, paper, ...

— o|igi+0||: compact disc, DVD, hard drives

. Digi+o| Formats
— eBooks, HTML, ...
— MPEG-4, AAC, MP3 ..




MEDIA — TRANSMISSTON CHANNEL

e Distribution of Information

¢ AﬂO'Og
— Radio Chonne|s, Newspoper

. Digi’rcﬂ
— DVB-T, Internet

‘\n J“
Fert
TV
Al e
!




MEDTA — SYSTEMS AND SERVICES

* '|n the Medid”

/)
NBC




MEDIA INFORMATICS - CHALLENGES

e Transform traditional to o|igi+0|| media
. Aquhoring and Production

e New Media and Interaction



CHALLENGES — TRANSFORM T0 DIGITAL

. DigiJrO| Righ’rs Monogemerﬁ

e How to borrow, annotate or preserve an eBook

or an audio tape, ie. with iPad, Kindle, ...
* Physical artifacts

. NoJrhing to touch & possess, ie. games downloads

e Distribution

e Costs and access, ie. mobile, distribution networks

e Business models

e Added value, proFiJr, user content, ...




CHALLENGES — AUTHORTNG AND PRODUCTION

. Comp|ex oquhoring tools

— eg. motion capfture, per{ormonce capture

— http//youtube/ikiM5DrWilO (D. Cage, Beyond)
e Automated methods

— eg. multi camera, bullet time

— http://voutu.be/rOmHFb4rd6U (Multicam system)



http://youtu.be/ikrM5DrWj10
http://youtu.be/rQmHFb4rd6U

CHALLENGES — INTERACTION

e Mobile devices & screens

— Additional sensors, etc.

— http//youtube/UOdOD3B8sg8 (B. Kaufmann)

e New devices

— eg. Oculus Rift, stereoscopic cams ...


http://youtu.be/U0dOD3B8sg8

MEDTA — INTERDISCIPLINARY APPROACHES

. Cogniﬁve Science
— human factors and impoch of media on peop|e

e Social Science

—_ impad and role of media on socieer
* Fconomic Science

— economic ospechS of media

° Compquer Science

— technical possibihﬁes and limitations



HUMAN PERCEPTION VS. REALTTY




HUMAN PERCEPTION

¢ HOW dO pQOp|€ process iﬂ]COI’mCI'HOﬂ?
* Traditional senses

— SigH, Heoring, Touch

— Smell, Taste

e Other senses

— Balance, acceleration, temperature, time, pain

— Kinesthetic sense (Propriocepﬁon)



THE SENSE OF SIGHT — HUMAN VISION

e The eye as insfrument of perception

* Sensory copobih’ries
— Cones (bright light): 6-7 Mio.
— Rods (dim-light): 75-150 Mio.
— Brain corrects’ vision

* eg. blind spot Cornea




[HE HUMAN £YE — CONES AND RODS

S- M- and L-cones: Blue, green and red
. Responsiveness of cone types
e Number of cones / types

* cfc.

420 498 534 504
| | | |




[HEHUMANEYE ...

e Count the black dots on the image:




[HEHUMANEYE ...

e Rabbit or duck?




[HEHUMANEYE ...

o Anomorphic illusions

See eg. pr://users.skynefbe/j.Beever/pove.Hm



[HEHUMANEYE ...

o Anomorphic illusions

See eg. pr://users.skynefbe/j.Beever//oove.hfm



HUMAN PERCEPTION — THE LY

e Cones and rods are not even|y distributed
o Focusing is done by small muscles

e Color blindness affects 8% of the male, 1% of

the female popu|0+ion

e 985M peop|e are visuo”y impaired worldwide
(WHO, June 2012)



P VISION

¢ MOHOCU'OF cues
— Relative & familiar size,

— Motion Parallax, Occlusion

— Depth from optical expansion, ..

e Binocular cues

— SJrereoscopy,




[HE HUMAN EYE — SPATIAL PROPERTIES




[HEHUMAN EYE — TEMPORAL PROPERTIES

e Visual information is perceived in 15-50ms

¢ Subsequerﬁr imoges are perceived as motion

— ie. motion pictures, videos
* 3-5 images / second imp|y movement

* 20-25 images and more imp|y smooth

movement



[HE HUMAN EYE — TEMPORAL PROPERTIES

* Demo: Videos with 6,12, 20, 24 frames.
— The Simpsons Movie Trailer




HE SENSE OF HEARTNG

Stapes
(attached to

oval window) L.
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Src. pr://en wil</‘pec/io,org/w/k/'/Fi/e:A natomy _ of _ fhe_Humon_Eor.svg



WHAT TS SOUND!



WHAT TS SOUND!

. Mu|+ip|e sounds at the same time?

NV

SSSSSSSSSSSSSS

WA

Combined Wave (Be

\/b \WW\
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WHAT TS SOUND!

. Ano|og Syn’rh Demo




THE SENSE OF HEARING

dB
140 Schmerzqgrenze
120 \\
100

80 Musikwahrnehmbarkeit

60

40
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fin kHz

Sre. Hf,o://o/e‘wikipeo’io.org/wik/'/Dcrfei:/—/oerf/creche.s\/g



HE SENSE OF HEARING




HE SENSE OF HEARING

Human ear is very sensifive 1o Jrer1m|ooro||

changes (2-3m:s)
Spo+i0| resolution is worse than with the eye

Exponen+io| frequency chonge B perceived

lnear

Brain also ‘adds” information to evererhing

ned rd



DIGITZING INFORMATION

. Converﬁng ono|og signol|s to o|igi+c1| ones

. Ano|og—’ro-o|igi+0|| converter



WHAT TS AN ANALOG STGNAL?

e Continuous signo|
. \/orying a physiccﬂ feature
— e.g. more |igh+, less |igh’r

— vo|+oge, pressure, current, ..



WHATTS A DIGITAL STGNAL?

e Has a limited and discrete range for variables
* |s erpico”y an Qpproximoﬁon of a omo|og sign0||

e Allows for processing in o o|igi+o| compufter.

i \\ /\/\/\/ N




DIGITIZATION




DIGITIZATION




DIGITIZATION




QUANTIZATION & SAMPLING

. Digi’roﬂ sign0|: 5 55 49 9 45 .

° Binory:

Quantization — >

1011OTONIOO001001010010L...

Sampling >



SAMPLING THEORY

¢ NquiS'I'—SI']OnnOﬂ SOmp|ing 'I'heorem
— Harry Nyquist and Claude Shannon (1949)

f o function x(t) contains no Frequencies higher
than B hertz, it is completely determined by

giving its ordinates at a series of points spoced

1/(2B) seconds apart.



ADDTTIONAL CONCEPTS

e |nformation Theory
* Entropy & Entropy Coding
. )igi’rcﬂ Rithrs Monogemen’r

® | icenses



INFORMATION THEORY

e Quantification of information
e Limits for compression

e Reliable storing & communication



INFORMATION THEORY

W hich signo| carries most information?

I, OI010101010101010101010]
2. 00000000000000000
5. OHOI00MOIONOONNOION0



ENTROPY

. Key measure in information Jrheory

e Measures the uncertainty “for the next value”

— Cp. How ‘chaotic” is your data”?

* OO000000000000000

— ¥'s certain that the next value will be O

— En+ropy is zero



INFORMATION THEORY & ENTROPY

* The higher the entropy, the higher the

quon’rhcied information
* The lower the entropy, the lower the
quon’rhcied information

— |mcormo+ion can IOQ compressed

— 0000000000000000 -> 16x0



ENTROPY

° Pro|o0||oi|i’ry of occurrence of o symbo| Z. 1S p.

o |f there is 50% for letter 'a" =: z o occur
—p; = 0.5

e The entropy of a letter Z.is then

1
hy = ld(—
()



ENTROPY

¢ EXde’Qd enJrropy H O]( a message
* |S lOOSQd on QOCh symbo| O]C an O|p|’]0b€+ /A\

Al A

H = Z pi-hi) = Z(pz-ld(i))



ENTROPY EXAMPLE

o 1/p h o*h
0,50 0 ] 0,5
b 0,25 4 0 0,5
0,25 4 0 0,5
H=1,5
Al Al
H = Z pi-hi) =Y (pi-1d(—))




HUFFMAN CODING

e Given an o|ph0be+ with probabih’ries for each
sym|oo|s.

e \We construct a code, that the entropy of a

message is maximized.

e Thatis done with an o|gori+hm



HUFFMAN CODING

e Find the two symbo|s
with the lowest

probabihﬁes.

e Combine those two in a

tree with to leaves.

e Combine them in the
table.

e |f there is more than one

sym|o0| left, start over.

0,25

0,30

0,16

0,29




INTRODUCTION TO CRYPTOGRAPHY

e What is Cryp’rography?
e What is cryp’rography used for?

* Basic princip|es & common methods

Readings: Menezes, Alfred J, Paul C. Van
Qorschot, and Scott A. Vanstone. Handbook of

a/o/o/ieo/ Crypfogra/ohy. CRC press, 2010.

th://coc r.uwaterloo.ca/hac/



http://cacr.uwaterloo.ca/hac/

WHAT TS CRYPTOGRAPHY]

e |nformation as value
. Cryp’rogrdphy to secure this value

e For mi|i+ory, governmerﬁ& o|ip|omo+ic services

— ie. make sure ‘others” cannot access or monipu|o+e

information.



WHAT TS THE USE OF CRYPTOGRAPHY]

privacy or confide n’rio|i’ry

keeping information secret from all but those who are

authorized fo see it

data integrity

ensuring information has not been altered by unauthorized or

u ﬂkl’]OWI’] means.

entity a uthentication or

identification

corroboration of the idenﬁ’ry of an entity (e.g., a person, a

computer terminal, a credit card, etc.).

message authentication

corroboro’ring the source of information; also known as data

origin authentication.

signature

a means to bind information fo an entity.

authorization

conveyance, to another entity, of official sanction to do or be

someJrhing.

validation

a means to provide timeliness of authorization to use or

monipu|o+e information or resources.

access control

restricting access fo resources to privi|eged entities.




WHAT TS THE USE OF CRYPTOGRAPRY? {2

certification endorsement of information |oy a trusted entity.
timestamping recording the fime of creation or existence of information.
witnessing verhcying the creation or existence of information |oy an entity

other than the creator.

receipt acknowledgement that information has been received.
confirmation ocknow|edgemen+ that services have been provided.
ownership a means to provio|e an entity with the |ega| righ’r fo use or

transfer a resource to others.

anonymity concealing the idenfity of an entity involved in some process.

non-repudiation preventing the denial of previous commitments or actions.

revocation retraction of certification or authorization.




TAXONOMY OF CRYPTO - METHODS

Unkeyed One-way permutations
Primitives

4

/ Random sequences

Block
ciphers
Symmetric-key
ciphers
Stream
ciphers

Arbitrary length
hash functions (MACs)

!
/
/
/
/
.-’;
Security |/ _ | Symmetric-key
Primitives - Primitives ]
Signatures
Pseudorandom
sequences
Identification primitives
Public-key
ciphers
1
Public-key Signatures
Primitives
Identification primitives

from Menezes, Alfred J., Paul C. Van Oorschot, and Scott A. Vanstone. Handbook of

opp\ied crypjrogrophy. CRC press, 2010.



IRAPDOOR ONE-WAY FUNCTIONS

Definition. A function f from a set X to a set Y is

called o one-way function if f(x) is ‘easy’ to
compute for all x in X but for ”essenﬁo”y all"

elements y in [m(f) it is ”compubﬁono”y

infeasible" fo find any x in X such that f(x) = y.



IRAPDOOR ONE-WAY FUNCTIONS

e |n other words: It's hard to reverse the function

— Exomp|e: function y=2%x is easy fo reverse

e Additional constraints

— compu’roﬁono”y inexpensive
— few collisions
. Exomp|es

— document hashes

— PASSwO FCI l’]C]S |’]€S



IRAPDOOR ONE-WAY FUNCTION

e Common functions are

— MD5, SHA-O, SHA-1, SHA-2, RIPEMD, ...

Input Digest

> EUE R R DFCD 3454 BBEA 788A 751A
X fuiifign ™ 696c 2409 7009 caA99 ZD17
Lhrigsixﬁ I Crypfaggrﬁ phic | 0086 468B FB7D cBE2 823c
e oz e e ACC7 6CD1 90BL EEGE 3ABC
Th df '
juriF:: - EEN T phic | 8roa 7558 7851 4F32 Dlcs
e [ e el 76B1 7949 ODA4 AEFE 4819
Lhrigsif;; I CFYDLDEQSFE phic | FCD3 7FIIB SAF2 CGFF 915F
oz s o o ol D401 COA9 7D9A 46AF FB45
Th d f '
ju:ﬁ[::: S | cypogre phic | BACA DB2 D588 475 4BF4
o el 1799 7D88 BCFS 92B9 GAGC

Src. |7H|o://en,wikipeo|io.org/\mki/crypfog rophic_ hash _function




PERMUTATIONS

* Chcnge symbo|5 lOOSQd on a rule

Ey
m C1
mo Co
ms C3
E,
m Cq
mo Co
ms C3

E>
mi; O——»=(O C1

o Co
T3 C3
mq C1
ma ><:z C2

m3 o———»=Q c3

Fs

m; O——»=0O C1

ms O——m= C2

ms O——m=0O C3

ma

ma

ms

Es

C1
C2

C3



PERMUTATIONS

e Historical Examp|es
— Cesar Shift

— Enigma: prodchr of permutations

. Eosy to break
— Symbo| probobihﬁes lead to decrypﬁon table



SYMMETRIC KEY

¢ A key is opp|ied fo a message fo encrypt it
e The same key decryp’rs the message

Adversary
i
key e : SECURE CHANNEL
source ‘

Ye Y
encryption c y decryption
E.(m)=c UNSECURED CHANNEL Da(c) =m

A - v
plaintext .

destination
source

Alice Bob



SYMMETRICKEY

* The |orger the key, the better the encryption

— |]C H’TQ key IS Qs |O|rge as H’]Q message Oﬂd Oﬂ|y used

once this method is Jrheoreﬁca”y unbreakable

e This method is used for HTTPS, SSH etc.
— For on—’rhe-ﬂy encryption

e Common methods are

— DES, Trip|e—DES, AES, Blowfish



PUBLTCKEY CRYPTOGRAPHY

* [wo keys (0 corresponding pcir) are used
— pub|ic key is known to anyone

— private key is known on|y |oy one entity

Passive
Adversary
I
e L I key
} UNSECURED CHANNEL 3 source
‘ 3 d
v | Y
encrypton | | ¢ V_ L decryption
E.(m)=c UNSECURED CHANNEL Dgy(c) =m
A m Y m
laintext L
P destination
source

Alice Bob



PUBLTCKEY CRYPTOGRAPHY

Most prominent example: RSA (1977)
— Ron Rivest, Adi Shamir and Leonard Adleman

Implementations are available
— Pretty Good Privacy (PGP)
— Gnu Privacy Guard (GPG)

PUth kQYS are S'|'OI’€CI on key server

— USQI’S can S€CH’Cl’1 ]COI’ keys O]c O'H’]QI’S

BOSQC] on Two |orge prime numbers



DIGITAL RIGHTS MANAGEMENT

e Software & hardware framework that makes

sure that content can on|y be consumed
—in the rithr p|0ce

— at the rithr time

— |oy the rithr entity



DIGITAL RIGHTS MANAGEMENT

Excmp|es
¢ Doy per view for a movie
e Download music for a spechcic ecosys’rem

e Disable storing of streams (audio, video)

* HDCP, Content Scramble System, etc.

Discuss turn in business models for o|igi+0|| musicl



EXERCISE: READINGS

. Read http://craphound.com/msftdrm txt (Cory
Doctorow, 2004 )

2. Watch L. Lessig - Laws that choke Creo+ivi+y

— th://WWW.Jred.com/erks/|0|rry_|essig _soys_+he_|0

W _is_stra ng|ing_cre0+ivi+y.h+m|

3. Learn about Creative Commons Licenses

— Read & watch th://creQJrivecommons.org/oboqu



http://craphound.com/msftdrm.txt
http://www.ted.com/talks/larry_lessig_says_the_law_is_strangling_creativity.html
http://creativecommons.org/about

