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It is also becoming accepted that consumers will agree to
become data processors. For example, a few years ago, a
1024*1024 image 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 images 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 develgpment.




* Example Modern Databases

Human Identity

* For each person, a 256 * 256 image

« N = 10° individuals (points)

ep =256 *256 = 65536 variables (dimensions)
Hyperspectral Image

* For each chemical, a 1024-long spectrum

« N = 5000 compounds (points)

* 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
iIncreasing the potential number of applications.




WHY?

+

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

C 1994 ropa Bce ctyaeHTbl b-Ta BMuK cnywatoT Kypc
«KomMmnbloTepHaga rpaduka»



* BCI (Brain-Computer Interface)




MO3ro-KoMnbOTEPHbIN MHTEPDENC

Pre-
processing

EEG-Signal

Machine Feature

Estimation

Feature




Bio Signals
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BupTyanbHbIM JKOUCTUK

Remote PC Server/database




WHAT?

0O6paboTka nsobpaxeHumn
JKomMmnbroTepHoe (MallMHHOE) 3peHmne

OKomnbloTepHasa (MawmHHas) rpaduka
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IP -> CV -> CG

N306paxeHue

ObpaboTka n3odopaxeHun
Image Processing

N306paxeHue

KomMmnbrotepHoe (MallMHHOE) 3peHune
Computer (Machine) Vision

Modensb (OnucaHue)

KomMmnbrotepHasa (MawmHHasn) rpadpumka
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




NcxopHoe n3obpakeHue




OTobpakeHne HOYHOro TOHaA

* Ha AHEBHOM




* KomnbtoTepHas rpadmka & KomnbloTepHoe 3peHune

Computer Graphics Computer Vision

aynihelx
Canmra




KomnbloTepHoe 3peHune

* Computer Vision (1)
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KomnbloTepHoe 3peHune
Computer Vision (2)

N
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KomnbloTepHoe 3peHune

ﬁ Computer Vision (3)




KomnbloTepHoe 3peHune

* Computer Vision (4)
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* KoMnbloTepHas rpaduka

Computer Graphics

% Ureverety of Calfernin San SDSC
LX'SN Sem Do Som— Ca— .




[paduryeckum npouece

The Graphics Process

Lighting
Information

3D
Geometric Rendering Image
Storage and
Display

Models

Texture
3D Information
Animation
Definition

DieGo SueeRcONPUTER CENTER SDSC




CuvHTE3 n3obpaxeHun

The Graphics Process: Rendering
3D
Geometric
Models Rendering
Image
Transformation, Stora
e : Image — e
Clipping, Generation and
/ Perspective Display
3D
Animation
Definition Texture
Information
% Lo iversity.at Callarmia: San: Miaga
1S . = e &NDlmSmmmCmSDSC

30



CuHTe3 nsoodpaxeHun
(9KkpaHusauumsa -- Rendering)

+

Render v.t.

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.

JKpaHn3auums

1: BbluMcneHmne Bcen CUeHbl (Kak BbIXOQHOIMo MaccmBaa
nMKcernos) n3 rpadunyveckon 6a3sbl JaHHbIX.

2: [NpeobpasoBaHne rpapuvecknx NpUMmMTNBOB B
nHamemayarnbHble€ NUKCENbI.
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OpTorpadunyeckKkas npoekuus




1 NPOEeKUUns

CKad

* AKCOHOMeTpuUuye
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[lepcneKTUBHaA NpoeKuus
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3aKkpacka uHaMBuAyanbHbIX MOSIMFTOHOB
(nnockasa “flat” 3akpacka)




akpacka l'ypo (Gouraud)

* (andodby3Hoe oTpaxeHue)




3aKkpacka 'ypo (Gouraud)
(3epkanbHoe “specular” orpaxxeHue)




3aKkpacka PoHra (Phong)
(3epkanbHOe OoTpaxeHue)




KpnBonnHenHble NOBEPXHOCTH
(3epkanbHOe OoTpaxeHue)
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TeKCTypbl U TEHN
(oTpaxeHue B 3epKane)
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* HayyHas BM3yanu3aums

Scientific Visualization
— \ “Geometrizing™

/ \ Rendering”

lnformatlon

SDSC
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Yisvalization; NASA’s FAST

Airflow around o©
Harrcr ot
FAST System
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PacnpepeneHune temnepaTtypbl
* B CaJioOHe aBTOMObuns




HOW?

OlMekunn
03apaHua (npoeKTbl)

[3k3ameH (TecT)
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* OCHOBHbI€ NPUHLMMDI

Learning instead of Teaching
(He yuntb, a y4nThCS)
Learning by Doing

(Yuntbcs, aenas)
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* Llenwn

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.

52



* J1IeKUMOHHbIe 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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* [lpakTH4Yeckne 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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*HOLI,XOLI,bI K peLleHuIo 3a4aun
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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
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OpraHu3auma Kypca
(Course Mechanics)

WHTEPHET

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

JIEKLUNNA

LIMOPOBAA BUBJTMOTEKA
JlutepaTtypa

KOHCneKTbI

AOMALUHUE 3AOAHUA
OLEHKU
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