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WHY?

»UudgposBblie kamepsbl, LUTB
»UundpoBble KOMNbIOTEPLI

»Undposon mup
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(1964 ron)

373 ) M—— :_r;-'_iu_:===.
- b




LincdbopoBoun Aom
Lincdbposon opuc

It 1s also becoming accepted that consumers will agree to
become data processors. For example, a few years ago, a
1024*1024 1mage was considered quite a substantial object
for handling on a modern computer, and only computer
scientists were really working with digital imagery. Now,
consumer cameras costing a few hundreds of dollars, generate
such 1images routinely. Consumers are becoming familiar with
the process of capturing images, downloading them onto their
home computers, processing them with various software
tools, creating custom imagery. Such consumer acceptance
will doubtless fuel further investment and technological
development.



i Example Modern Databases

Human |dentity

 For each person, a 256 * 256 image

* N = 10 individuals (points)

°*p=256*256 =65536 variables (dimensions)
Hyperspectral Image

 For each chemical, a 1024-long spectrum

* N =5000 compounds (points)

e p = 1024 variables (dimensions)



WHY?

+

Because of the widespread use of imaging, there is an
ever-pressing need to train engineers who are
proficient with this new technology. This trend is likely
to continue as the cost of imaging devices (digital
camera, scanners, etc.) keeps declining and as the
power of PCs keeps increasing, making sophisticated
IP algorithms available to a larger base of users and
increasing the potential number of applications.



WHY?

+

Every undergraduate computer science student should
have the opportunity to have at least a meaningful
iIntroduction to computer graphics.

C 1994 roga Bce cTyaeHThl o-Ta BMuK cnywatoT Kypc
«KomnbloTepHas rpadpukar»



iBCI (Brain-Computer Interface)
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MO3ro-KOMnbOTEPHbIN NHTEPDENC

EEG-Signal

11



Bio Signals

BupTyanbHbi JKONCTUK

e

Remote PC sServer/ilatabase




WHAT?

»0O0bpaboTka n3oopaxeHUU
»KomnbroTepHoe (MalUMHHOE) 3peHue

»KomMmnbroTepHasa (MawmnHHan) rpacpuka
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IP -> CV ->CG

N306paxxeHue

O6paboTka nsobpaxeHumn
Image Processing

N306paxeHue

KomMmnbloTepHoe (MallMHHOE) 3peHune
Computer (Machine) Vision

Moodensb (OnucaHue)

KomMmnbrotepHasa (MawmHHasn) rpadomka
Computer Graphics

N306paxeHue
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Step One: Get the frame from the
videotape digitized with a frame-grabber
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-

Step Two: Crop out the stuff that appears
to be uninteresting (outside the plate

edges)
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Step Three: Use an edge-sharpening filter

| to add contrast to the plate number
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Step Four: Remap the colors to enhance

the contrast between the numbers and the
plate itself
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* MlcxoaHoe n3obpakeHue




OTobpakeHne HOYHOro TOHaA

i Ha AHEBHOW




i KomnbtoTepHas rpadouka & KomnboTepHOE 3peHne

Computer Graphics Computer Vision
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KomnbloTepHoe 3peHue

i Computer Vision (1)
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KomnbloTepHoe 3peHue

Computer V

ion (2)
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KomnbloTepHoe 3peHue

* Computer Vision (3)




KomnbloTepHoe 3peHue
Computer Vision (4)

+
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PeKOHCTPYKUUSA apXUTEKTYPHbIX
06bekToB MO poTOrpadPUam

!

do10 ¢ 0a30BBIMU JTUHUSIMH PexoHCcTpynpoBaHHas MOJIEC26
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iKOMI‘IbrOTepHaFI rpaduka

Computer Graphics

\“Eendt'ri ng™
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[paduryecknm npouece

The Graphics Process

Lighting
Information BN

3D
Geometric Rendering Image
Models Storage and

Insplay
Texture
3D Information
Animation
Definition
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CuvHTE3 nsobpaxeHnn

The Graphics Process: Rendering
2D
{reometric
Models Rendering
Image
Transformation, Stora
- - ' Image . 5
Clipping, {reneration and
/ FPerspective Display
3D
Animation
Information
lﬁl University at Calitarnia. San Oiega — SDSC
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CuvHTe3 nsobpaxeHmnu
(OKkpaHusauusn -- Rendering)

Render v.1.

1: To compute an entier scene (as an output array of
pixels) from a graphics data base.

2: To convert a graphics primitive into individual pixels.

JKpaHusauus

1: BbluncneHmne BCeN CLEHBI (KaK BbIXOQHOIo MaccuBa
NMKCeNoB) u3 rpadpuyeckon 6asbl AaHHbIX.

2: INpeobpasoBaHue rpadpny4ecknx NPMMUTUBOB B
nHamBuayarnbHble NUKCen..
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i OpTtorpadmyeckasa npoekuma
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1 NpoeKums

iAKCOHOMeTpMHeCKa
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[lepcneKTUBHaA NpoeKuus
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YaaneHue HeBUOAUMbIX NTUHUN
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OnpeaeneHne BUANMbIX NOBEPXHOCTEMN
(paccesiHHbIN “ambient” cBeT)
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3aKpacKka mHauBMAayanbHbIX MOMIUFOHOB
(nnockag “flat” 3akpacka
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3aKkpacka lN'ypo (Gouraud)
(andodhby3Hoe oTpaxeHue)
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3akpacka I'ypo (Gouraud)
(3epkanbHoe “specular” oTpaxeHue)
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3aKkpacka ®oHra (Phong)
(3epkanbHOe oTpaxeHue)
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KpuBonnHenHblie NOBEPXHOCTHU

* (3epkanbHoOe oTpaxeHue)
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TeKCTypbl U TeHU
(oTpaXeHue B 3epKane)
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3AaHue B YC/IOBUAX
HOYHOI0 oCBeLlleHuUs
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iHaquaﬂ BU3Yyan3auund

Scientific Visualization

[nfurmatlun
& Insight

al Ealitcrnin, San O
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Yisualization: NASA s FAST

Airflaw amund o
HarFer ok
FAST System

s Mty

47



1.0

LLIkana ckopocTeMn

0.0 I

BekTopHOEe nosne

__ N e

T TR T IR
:::N RARTE
I LT ] [
CINERE R
.:anmxxw

17y
113

il




PacnpepeneHune temMmnepaTtypbl
iB ca/ZloHe aBToMobunS




HOW?

> NNekunu
»3apaHus (NpPoeKTbl)

» JK3ameH (TecT)
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i OCHOBHbIE NMPUHLMUNDbI

Learning instead of Teaching
(He yunts, a yuntbcs)
Learning by Doing

(Vuurbcs, [ge/1as)
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i Llenwu

For the course itself, we identified the course goals
using an outcomes-based definition of learning that
has three components:

v'what the student knows,
v'what the student can do and

v'what attitudes and approaches the student has
developed.
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i J1IeKUMOHHbIEe 3HAHUSA

 Transformations

» Modeling: primitives, surfaces and scene graphs
* Viewing and projection

» Perception and color models

» Lighting and shading

* Interaction, both event-driven and using selection
* Animation and time-dependent behavior

» Texture mapping

* Image processing & Computer Vision
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i [1paKTNYeCKne HaBbIKU

The student should be able to use a modern graphics
API to create a graphics application that can be
iIntegrated with other computer applications.

This learning is primarily focused in the projects that
accompany a graphics course, and we suggest that
these projects should not be artificial exercises that use
graphics without reference to application areas but
should integrate graphics with areas where the
graphics is a key component.
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inOﬂ,XOﬂ,bl K peLLueHuIo 3a4a4m
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+

= \What the Student Should Know
= \What the Student Should Be Able To Do

= What Approaches the Student Should Bring to a
Problem

56



OpraHu3auums Kypca
(Course Mechanics)

+

MHTEPHET

http://graphics.cs.msu.su/courses/cg

JIEKLIT1N

HADPPOBAA BUBJIMOTEKA
Jlureparypa

KoOHCIIEKTHI

JTOMAIIIHUE 3AJJAHWA
OLIEHKHA
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