CUDA Assignment #2

PaboTta ¢ rnobanbHOM 1 pa3aensemMou
NaMATbIO



3apaHve Ha Bbibop

BenBnet npeobpasoBaHmne Haar'a
CBepTKa C ncnonb3osaHmnem FFT



BeuBner npeobpasosaHue

Kak paboTtatoT BenBneT npeobpa3oBaHNA?
UcxoaHbit curHan (N = 2n oTcyeTosB )
Hn3ko4acToTHbIM hunbTp L
BblCOKOYACTOTHbIN DUbTp H

o0

IIn]=(f®L)[n]= > fIkIL[n—k] N orcueToB

hin]=(f ®H)[n]= > f[kIH[n-k] N orcueros



BeunBner npeobpasosaHue

2N oTcyeToB ANna curHana asvHbol N

MO>XHO npopeanTb pe3ynbTaT puibTpaunm
(OnepaTtop |2)

[lpMeHuTb Npeobpa3oBaHue Haar'a

CHOBa K /[ n] ] (2
Um) e )— - hin] ()
1 hin] |2

21 ypoBeHb K03

11 ypoBeHb K03



Beusnert NpeobpasosaHue
Kak CeBepTKka

[TocnepoBaTenbHOCTb curHana n3 N=2k

(aOI all a2! a3l a2k-2/ a2k-1) 1
pa3brBaeTcsa Ha NocneaoBaTeIbHOCTU H, =

((@os @1)s (32, @3); - (Aok2r Axic1))
YMHOXeHWe KaXkxaoro 2d BeKTopa Ha matpuuy H,
[lonyyaeM nocneaoBaTeNbHOCTb

((|01 hO)l (Ili hl)l (Ik—1’ hk-l))

KoappunumeHTsl | rpynnupyroTcs OTAENBHO U
PUNLTPYIOTCA Ha cnej. ware



Beusnert NpeobpasosaHue
Kak CeBepTKka

Ecnun nocnenoBaTenbHOCTb CUrHaNa u3
N=4k, To MOXXHO AenaTtb Cpa3y [Ba Lara

npeobpa3oBaHns, UCMOJb3YS MaTPULLY:

| N
11 -1 -1
1 -1 0 0

0 0 1 -1

H, =




BeuBner npeobpasosaHue
Haar’a

Ob6paTtnTe BHUMAHUE:

Coalescing: Pazpensatb nepeMeHHble MOXXHO
B cuda kernel’e, n npn 3TOM COXpaHATb
coalescing.



BeuBner npeobpasosaHue
Haar’a

OgopmMneHne nNporpaMmsi.

[lporpamMMa NpuUHUMaET OAUH NapaMeTp —
MM hanna, KOTOpbIN COAEPXKUT 3HAYEHUS B
opmMmare:

<N> <Level>

N — KON-BO OTCYETOB CUIrHana
Level — MakcuManbHbIM YPOBEHb A Npeobpa3oBaHuUs

<3HauyeHuns PYHKUNn>
CM. Haar.txt kak npumep

Becb BbIBOA B stdout




BeuBner npeobpasosaHue
Haar’a

BbiBOA B popMarTe:

[0 YPOBHSAM KO3d. Ha4YMHAsA C CAMOr0 HUXXHErO
HU3KOYACTOTHOIO M 3aKaH4MBass CaMbliM BbICOKMM.

Hanpumep Tak (ansa 4x ypoBHeW):
I[3] ={al, a2, ...}

h[3] = {h31, h32, h33..}

h[2] = {h21, h22, h23..}

h[1] = {h11, h12, h13..}

h[0] = {h01, h02, h03..}



CBepTtKa C
mcnonbn3sosaHmem FFT

bbicTpoe npeobpasoBaHne Oypbe
CUFFT 6ubnunoteka

3arpy3ka / 3anncb n3o06pakeHnu

MOXXHO B3aTb S1t060M1 KOA ANS 3arpy3Ku
n3obpaxkeHnn — Hanpumep, bmploader

Ecnn Bbl 6epeTe CTOPOHHIOW 6UbnMoTeky, He
3abyabTe NPUNOXUTL K HEN BCe
HeobxoanMoe:

.h .lib anga komnunaummn Bawero npoekTa

dll pna 3anycka



Npeobpa3osaHue Pypbe
CsomcrTBa

F{T (X, y)®h(x, )]} = FU,v)H(U,v)
F{T G, Y1) = F(U,v)® H(U,v)

NOSY) _ E1 6 riuF (u,v)
OX

F{Af (X, y)}=—47°(U> +V*)F(u,V)

F (U,V) _ j|:j .I': (X, y)eZEi-UXdX:|e27Ti-Vydy — j- F (u’ y)e—27ri-VYdy

—00| —o0

Fif(x)leC



CBepTtKa C
mcnonbn3sosaHmem FFT

N306paxkeHne un 9apo nepeBoasTCs B
4YaCTOTHYIO 0b6nacTb

[lepemMHOXeHne Obpa3oB
ObpaTHoe npeobpazoBaHue Pypbe



CBepTtKa C
mcnonbn3sosaHmem FFT

Ecnu curHan f(x) paamepa A u 94po g(x)
pa3Mepa B, To nx Heo6xoaAMMO AOMONHUTL
0o pasmepa M>A+B-1 no npasuny:.

(f(X), 0<x<A-1

| 0, A<X<M-I

f =

e

(g(x), 0<x<B-1
|0, B<x<M-I

Je =1



CBepTtKa C
mcnonbn3sosaHmem FFT

AnbTepHaTuBa:

Busyanusauyuda ¢ nomoubio CUDA openGL
interop

I'Ipvmo>|<eHme ONOJIPKHO AadBAdTb BO3MOXHOCTb
NOCMOTPETb Ha 3arpy>keHHoe U3o06pa)keHne n Ha
OT(PUNLTPOBAHHOE

3anncb oTPUNbTPOBAHHOIO N306paXkeHns Ha
XXECTKUN ANCK



O6wume npasmna no
odhopMneHMIO NnpopaMmMm

[lporpaMma Ao/mKHa AenaTb NPoOBEPKU Ha
OLLNOKU:

Hannune neBanca?
OTKPbINCSA NN HYXHbIN hann?
[lpaBMNbLHOro Sin OH popmaTa’?

[lporpaMma Ao/mKHa bbITb CKOMMUANPOBAHA B
Release n 3anyckaTtbcsa Ha Windows XP SP2 ¢
CUDA Toolkit 2.1

[1lporpamMMa go/iKHa KOMMUIMPOBATbLCA

[ns 3Toro Ao/mKeH 6bITb MPUIOXKEH VCProj ass
VS2005 nnbo makefile



O6wume npasmna no
odhopMneHMIO NnpopaMmMm

Ecnu Bbl ncnonb3yete nobble apyrme MHKNIOAbI,
KpOMe CTaHAapTHbIX, — HE pacYMUTbIBanUTe, YTO
OHW NPOMMCaHbl Ha NPOBEPSIIOLLEN MALLMHE.

[lpuMep TOro, Yero He 6ygeT Ha MalLUHE:
cutil.h (Tpebyer ycTraHorku CUDA SDK)

[lpnMep Toro, 4to byaeT Ha MaLLUHE:
cudart.h (craBurbcsa BMecTe c CUDA toolkit)

stdio.h (crammapTHas C OubImoTeKa)



Bonpochl
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