KoMnbroTepHas
rpaduka

BTopHuk, 14:30 — 16:05
Aya,.: [1-5

BaskoBckun lOpun MaTBeeBuY, KaHa. PuU3.-maT. HayK
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CTpaHuua Kypca:
http: raphics.cs.msu.su/courses/c

CTpaHunya KypcoB NpoLunbIX neT:
http: raphics.cs.msu.su/courses
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Opranusauusa kypca (Course Mechanics)
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KOHCNEeKTbI

AOMALLUHUE 3AAAHNA

OLEHKW
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OCHOBHbI€ NPUHLUMMDI

Learning instead of Teaching
(He yuntb, a y4nTbCS)
Learning by Doing

(Yuntbcs, aenas)
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IP -> CV > CG

N3o06parkeHne

O6paboTka nsoobpaxeHU#
Image Processing

N306parkeHne

KoMnbroTepHoe (MalluHHOE) 3peHue
Computer (Machine) Vision

Mogenb (OnucaHune)

KoMnbroTepHaa (MaluMHHas) rpadpuka
Computer Graphics

NsobpaxkeHne
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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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M cxogHoe n300paKeHUE
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OTO0Opa’X€HNE HOYHOI'O TOHA Ha
THEBHOU
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KomMnbtoTepHas rpaduka & KomnbioTEPHOE 3pEHNE

Computer Graphics Computer Vision
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KomnbloTepHoe 3peHue
Computer Vision (1)
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KomnbloTepHoe 3peHue
Computer Vision (3)
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PeKOHCTPYKUNSA apXUTEKTYPHbIX
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Computer Graphics

\‘“Rendering”

e me——r=SDSC
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The Graphics Process

Lighting
Information

3D
Geometric
Models

Rendering

Texture
3D Information
Animation
Definition

Homia San Die

DigGo SueeRCONPUTER CENTER

Image
Storage and
Display

SDSC
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CuHTe3 n3obpaxeHnu
(9KkpaHu3auumsa -- Rendering)

Render v.t. 1: To compute an entier scene (as
an outpout array of pixels) from a graphics
data base. 2: To convert a graphics primitive
Into individual pixels.
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CuHTEe3 n3oopaxeHmnm

(3KpaHusauus)
The Graphics Process: Rendering
3D
zeometric
Models Rendering
Image
Transformation, Stora
2 ' Image &
Clipping, Generagtion — and
/ Perspective Display
3D
Animation
Definition Texture
Information
lﬁ, Univers ity ot Calitarnia. San_Diega —_— SDSC
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OpTorpadunyeckKkas npoekuus
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AKCOHOMeTpuyeckasa npoekuus
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OnpeaeneHne BUANMbIX NMMHUIA
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OnpeneneHue BUAUMbIX NMOBEPXHOCTEN
paccessHHbIn “ambient” cBeT)
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3aKpacka uHABMUAYyanbHbIX MOJINFTOHOB
(nnockas “flat” 3akpacka)
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3aKkpacka 'ypo (Gouraud)
.qmbs oameHMe) )
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3aKkpacka l'ypo (Gouraud)
3epKanbHoe “specular” oTpaxeHue)

/ “-nmv;{f:l
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3aKkpacka PoHra (Phong)
(3epKanHe oTpaxeHue) ‘

A | |
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KpnBonnHenHble NOBEepPXHOCTMU
(3epkanbHoe oTpaxxeHue)

10 dbeBpans KomnbrorepHas 32
f)nn/l ﬁ“nA’\T]’TI‘n WQ TTTTTT rr1




EKCTYPbI U TEHW
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Scientific Visualization

\ “Geometrizing”

lnformatlon
& Insight
R sno—e—c_SmC
10 dbeBpans KomnbrorepHas 36

f)nn/l TN N f]’\T]’TI‘n WQ TTTTTT ra 8 1



Yisvalization; NASA’s FAST

Airflow around o©
Harrcr ot
FAST System

Moo Ay
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PacnpeneneHue teMnepartypbl
B CaJloHe aBTOMObuS




PopmMmupoBaHue
n3oopaxeHus

TSR C Y
warfacy civsesaed

puinl source of
iMumination

st
mormad

CAMERA

srradinmnce

7
-
optical axis
seirsor clemnent
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na3 yenoBeka

s : retina

[ rods
and
cones |

fovea
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bydep kagpa — Frame

Buffer

Machine Graphic
Vision Disolay
\lgorithms P
lens T
"'\..“‘h-.-q-\ ) \“]) l"\p"_\
s S | Processor
3D scene e Frame
=
T a Buffer
~ /
cCbh
Arra)
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BMP - bopmar

FILE HEADER

. BM signature (2 bytes) =BM

. File size (4 bytes)

. Reserved (2 bytes)

. Reserved (2 bytes)

. Location of bitmap data (4 bytes)

o INFORMATION HEADER

. Size of information header (4 bytes) =40
. Image width (4 bytes)

. Image height (4 bytes)

. Number of color planes (2 bytes) =1

. Number of bits per pixel (2 bytes)

. Compression method used (4 bytes)

. Number of bytes of bitmap data (4 bytes)
. Horizontal screen resolution (4 bytes)

. Vertical screen resolution (4 bytes)

. Number of colors used in the image (4 bytes) =0
. Number of important colors (4 bytes)

10 deBpans KomrbrorepHas
’)nnA ﬁ“nA’\TITI‘n WQTI’TTT]’" 1



Pa3pelueHue
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OnepaTtop PobepTca

lTpocmpaHcmeeHHoe dughghepeHyuposaHue (Onepamop Pobepmca)
R(ij) = ¥ [9(i)) - 9i+1, j+1)]* +[g(i, j+1) - 9(i+1, )]
F(ij) =190.)) — 9(i+1)| + | g(i, j+1) — g(i+1, )|

lTopoe F(i,j) > 2 (Hanp., 055 16 ypoeHel UHMeHcUsHocmu)

"\
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