[ ]
llm THE HONG KONG UNIVERSITY OF SCIENCE AND TECHNOLOGY

Department of

ELEC 1020

Media Production: Technology and Design



Department of
Electronic & Computer Engineering

BT AT EHTEESR

Last lectures




Department of
Electronic & Computer Engineering
T R E KT R B R




Department of

Electronic & Computer Engineering
EF R EK IR SR

Announcement =1
d _Lab 1 starts this week @ 4225C

. IR R iaﬁb*”.'l"j“‘:"‘":f ‘?‘Ej‘ %_
&)_34 4228 ju:;g"' _\ﬁ %‘ }":‘E 33
o 4230

=
] o
4226
22222 |
al
e 4225C
0 LAY o O * aq |

S O | I
F - 24
E f

| BF T lift 24

N ]
=0yl g

L;.-l:iL
L
g
B
N

E .k

; Pt fﬁ make sure you know the way

i
= T
8]




Department of

Electronic & Computer Engineering
HE % T R S8 R

Announcement —

In case you have just registered:

course website: http://course.ee.ust.hk/elec1020
course Facebook: https://www.facebook.com/2016springeleclOZO

EI_‘EC 1020 [2_0_3:3] Page Messages Notifications Insights Publishing Tools

Media Production: Technology and Design

Complete Page Info L] 33% COMPLETE

Course Description

== ho

- < N g . o ; Add a Cover Photo Add contact info
The course focuses on both the high level design concepts for creative as well as the students with t . . .
Give your Page personality Help people find you easily
Information necessary tools to manipulate digital media. The course covers design principles, human perceptions, evaluations of digital media as w
fundamental implementation skills such as audio data processing, special image effects, and video handling techniques.
Lectures
&3 Add aCover ‘
Labs -
Learning Outcomes
Refogmees At the end of the course, you should be able to:
Course Works « come up with design concepts of a digital media presentation for selected target audiences or purposes; g Ele01 020! 201 6
« analyze and evaluate digital media from artistic, business and technical perspectives; eering 1
Scores i % 4 A % 2 S . Spl"lng
o create digital media (e.g., web, image, animation, video) using multimedia tools; 5
Education Create Call to Action W Message | «ee
« Adopt online multimedia systems/ networks with their prepared digital media to convey for themselves, companies and organizat

Previous Works

Last update: Timeline About Photos Likes More ~
Jan 08, 2016 Instructor
100% response rate, 2-hour response time v Status u Photo/Video E Offer, Event+ a -
Respond faster to turn on the badge
D 120 likes +4 this week =
Peony Lai and 3 other friends E ® Chat (34) @ &
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Announcement — 3 (Next Lecture)

Guest Speaker:
« Carmen Ng, Creative Lead @ JM Network

« Difference between Design and Art
. Outdoor MedlaAdvertlsmg
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2.JOY

3. Decorate for the holidays

4. Or any reasonable
essages you perceived

3. metal frame &

Medium
1. wooden boaryg
2. furniture

Media 7
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What’s Media? Content and Medium
An example

SolL D

NOBODY SELLS MORE remax.com D|g ital Billboard—-

REAL ESTATE THAN RE/MAX. B i ot

;'f_i‘:_: = 1ii Network

Medium

e o WY e e AR I 1. Digital display
FAX LED DIGITAL BILLBOARD ey S ey 3,4 2 Wireless access
3. Metal frame and pole

1. REMAX
2. Sales Performance
3. The slogan, “Nobody..."
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Coming Lab. 1

Similar to billboard ad., but an online ad. banner

1. Your TA will tell your session to work on one of these

2. Targetted audiences and messages will be provided.
(Recall Design Principles)
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Qutcomes from this lecture

1. Vision and digital image
2. Digital Image Processing

3. Color Representations

10
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How does your eye works?
All about lights intensity...

Pupil \Retina
Cornea . g

https://www.youtube.com/watch?v=LpjbOhtcDOA&Iist=PLO3E688C1696F94F4&index=11
11
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Image Representation
Analog (physical) form
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Given a digital display
How we could see an image like the analog
(physical) form?

13
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Digital Image Representation
Simulating the physicals

Amplitude domain: the light intensity at a
spatial location represented by a number

Spatial domain: a sequence of numbers
recorded to represent light intensity at a
grid of spatial locations

(i.e., pixels on a display)

0 12 | 100
0 86 | 255
100 | 28 | 255
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Pixel -
The basic unit that form an
Image on a display

0 12 \| 100

100 | 28 | 255
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Pixel
The basic unit of an image
a pixel
» Any digital image on a display is ./ \
represented by a set of pixels L 3 pixels
« Pixel not necessary to be a square; —
Image not necessary to be regular shape 4 pixels

 Number of pixels in a given size of image

or display defining resolution T BEEE
VS.

16
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Pixel vs Resolution
Given a display area

IPad 3

IPad 2

17
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Pixels

WVGA

800 x 480

WSVGA

1024 x 600

WXGA

1280 x 768

UWHD

2560 x 1080

2K+

2048 x 1080 /

Ny
SXGA o

1280 x 1024

UWQHD

3440 x1440

* NTSC and PAL/SECAM are analagi video standards with no fixed horizontal resolution. The resolutions
depicted here for 4:3 aspect ratio assume square pixels, but the actual horizontal resolution (in non-square
pixels) ranges from 320 (VHS/Betamax) to 720 (DVD) for both standards.

*#* Although computer industry defines SIF as 384x288 for PAL countries (for NTSC countries, it is equivalent

to QVGA), MPEG-1 defines it as 352x288 (CIF) or 360x288 (for NTSC: 352x240 or 360x240).
1 The resolutions depicted here for 16:9 widescreen NTSC and PAL/SECAM assume square pixels, but the 4K1:
actual horizontal resolution (in non-square pixels) ranges from 520 (PALplus) to 720 (DVD). QSXGA 4096 x 2160

1 Although Digital Cinema System specifies 2K at the depicted resolution in square pixels, in some
situations it can assume non-square pixels and go as high as 2048 x 1536. Aspect ratio 17:9 is approximate. 2560 x 2048
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Resolution of an image
More the better on the same size

lowest resolution highest resolution

19
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Resolution of an image
More the better on the same size

_ higher resolution
lower resolution

20

Can you tell the differences from a distance?
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Pixel (for B/W or gray-scale image)
Define a pixel by light intensity (through # of bits)

A pixel can be represented a simple value of light intensity:
1 bit: “0"=black, “1”=white;
8 bits: “0”=black, “255"=white;

Differences between using?
1) 2-bit and 8-bit per pixel
2) 8-bit and 14-bit per pixel

Which case is worth putting 6 additional
bits?

When to invest more bits on a pixel to s-bit: | s:bit
enrich the digital representation of an =
Image”?

4-bit 5-bit 6-bit | 8-bit 14-bit
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Bitmap - 1

Bitmap representation (Gray-scale)

— An image is formed by pixels

— Some computer memory is allocated to each pixel to store the
Intensity of that pixel

— e.g., 3-bit gray scale bitmap representation (how many level?)

el [0 BN BN (@)
N 101N | |0
W IN [ W[
EE N Ll (C2 R ESN \O)
o1 [N O (-

— Painting tools using bitmap: Photoshop, Microsoft Paint, ... 23
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Bitmap - 2

Gray scale image
— Common natural images: 8 bits

— e.g., 8 bit, “0"=black, “255"=white

— Medical images: 12 bits

— Adjacent pixels are typically similar, except across edges and in

texture regions 7
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Bitmap - 3
Bitmap representation (color)

For each pixel:

— 3 primary colors: red, green,
blue

Pixels in the
frame buffer

The 8 bits associated with each pixel in
the frame buffer are used as a pointer
(P) into a set of RGB lookup tables

— 3 color values (3 memory
allocations)

NPNERENE NN TSN

Pixels on
the screen

— 8 bits for each color value
» 24 bits or 3 bytes per pixel

« 256 x 256 x 256 => \ »
16,777,216 different colors Lk b

Graphical representation of 8-bit color

25
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Bitmap - 4

24-bit RGB bitmap image
« Each color component forms a plane
¢ e.g.,

Combines to
form pixel color

26
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10 min break

27
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Qutcomes from this lecture

1. Vision and digital image
2. Digital Image Processing

3. Color Representations

28
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Layers for Image Editing/
Processing

. S
" combined.psd @ 100% {LenalLayer, RGB/8) =IO XIS T 5 Eraser

rrrrr

0]
| Opacity: | 1003 | »
Lock: ] 7+ @ Fill: [ 10036 [ » |

Cll

=
= @ O ® 1 3 F|y
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Layers — independent operations

Hanalel Gardens

T
#y a4 | 3 Layer 1
o | Background
E

30
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Layers in Editing Tools

« Layers: like a stack of transparent slide

« Each layer: stores parts of the final image
* o0bjects, effects, details, etc

.
« Editing operations on pixels across layers could be

« 1) independent; 2) interrelated
« editing/processing tools using layers: Photoshop

31
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Digital Image Processing
Alpha channel (recall your labl)

— white acts as the visible area;
— black acts as the transparent area

— white area: allow you to see the background behind the image when
displayed

The 8-bit alpha o = 255 (i.e., 11111111)
%

The 8-bitalpha=0
(i.e., 00000000) **
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Digital Image Processing
Example use of Alpha channel - 1

Use of Alpha Channel to create Transparent Image

OEO

Original Image Alpha Channel Transparent Image
RGB -24 bpp A-8bpp RGBA - 32 bpp

33
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7
4

Digital Image Processing
Alpha channel (an operational mask)

— 8-bit "gray scale’ alpha channel plane represents the degree of transparency
— Level of gray in between determines the level of visibility.
e.g., 50% gray =» 50 percent visibility.

— usually used with 16.8M color RGB images. The resulting image is called RGBA
(RGB+A, A means alpha channel).

l.e., 24-bit color + 8-bit alpha channel = 32 bits per pixel

The 8-bit alpha = 255 (i.e., 11111111)
TT—%

34

The 8-bit alpha=0
(i.e., 00000000)
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Digital Image Processing
Example use of Alpha channel - 2

o channel

i.e., Image 1 x a/255 + Image 2 x (255 - a)/255
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Layers — interrelated operations

layer 1 layer 2 Result

layer 1 x a/255+ layer 2 x (255 - a)/255

Alpha value (o) | 255 | 128 0

36




Department of

Electronic & Computer Engineering
BEFRER TR 2 R

Qutcomes from this lecture

1. Vision and digital image
2. Digital Image Processing

3. Color Representations

37
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Other Practical
Color Representations

* any other representation beside
RGB?

38
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Representation of color

Saturation

39
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Other Parameters of
Color Representations

+ Hue (H) P T

— represents color, from O degrees to 360 degrees.

« Saturation (S) e

* represents the gray-scale of a color space, from 0 to
100%.

* Brightness Value (V) _

— represents brightness of a color, from 0 to 100%.

40
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Hue

Ordering Formula
R>=G=H 60*@
R-B
G>R=B 60*(2—G_B)
R —B
G=B>R B —R
60 (2+G—R)
B>G>R 60*(4_G—R)
B —R
B>R=G 0*(4+R_G)
i B —G )
R=B>G B—G
£ (6 TR — G) http://www.csgnetwork.com/csgcolorsel4.html

R: 64
G: 64

B: 128 41
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Examples | ] ]

R: 128
G: 32 64 26 128
V — max(R, G’ B) B: 64 128 192 255
H: 240 240 240 240
S:  50% 50% 50% 50%
[ V. 25% 50% 75% 100%]
R: 96 64 32 0
_ G: 96 64 32 0
Imin(R, G, B)] B: 12 12 12 12
S — 1 — V * 100% 8 8 3 8
H: 240 240 240 240
s: [ 25% 50% 75% 100% |

V: 50% 50% 50% 50%
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Image Perception and HSV
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Contrast

The differences of V across pixels

 Human eyes: more sensitive to the contrast, rather than absolute colors
« Contrast = the differences of V across pixels in an image

« The bigger the contrast seems looking “nicer”!

44

V values V values V values
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Photoshop Curves

« Adjust Vs for a better perception of an image

« Mapping the corresponding RGB values automatically

8

Output value
1 (1 4l
4 | 8 al

Input value - 45
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Photoshop Curves

* Improving image by increasing the contrast

Value in HSV Value in HSV
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Keying — one of the aplications

However,...

something wrongs....

The range of the image is different 47
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Photoshop Curves for Keying

« Changing the value to match the background
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Photoshop Curves for keylng

Plus other adjustments...

49
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More practical uses in
Photoshop

1. http://www.youtube.com/watch?v=ORM6AZY19pw

2. http://www.youtube.com/watch?v=N-TGO0-gpZvs

50


http://www.youtube.com/watch?v=ORM6AZY19pw
http://www.youtube.com/watch?v=N-TG0-qpZvs
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Questions? Comments?
- End of Lecture 2 -

51



