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3.1 /= TE
3.1.1 EEBFRIEXHIR

QT6.6

QT6.65LA
o THREQT6.6MIEARZMFIIFY, SIFEERAIEINEE.
o EEQT6.6MIAPIFNZERE, 155 SEFAIEIGAIEEXAIED .

Bl IRt

1. BUEIE 59R2
o TIRENNEGHEX (WJPEG. PNGE) RERIEH.
o FEEGNEELDTE (WRGB. YUVE) MIBERE.
2. BIIgIGEIRIE
o EREIEGEMZEFIBANSGE.
o THANMTEHEGHIGER, FIRNEREE.
GPUHTITE
1. GPUZEHI SR
o HEBGPURIEARZEEIF TIERIE, SIEELRLIESS (Stream Processor) FORFZRMA,
o THEGPUMTHITHHTITEESS, FHLEMEE.
2. CUDAB,OpenGLY#TE
o ERCUDAOpenGLEGPUSRIEIEZE M E A SFIRIZES £,
o BERIMTEBEIGINBESMEIZEIGPU L, HRBEBMAIFHTITEMRD,
ER=VElhp=1
1. EERATEN
o AMREEE (EFE) HENX, BIBGSFrRIEGESREITIE,
2.1HEEE

o THHMIEEIG LSS MRER, FIRREEE.
o ERIMIITERFERIEAETIYE, BREER.

3.2 RIEZT BRI
3.2.1 ZERAEPFARLEEER

Qstring filename = QFileDialog: :getOpenFileName(this,tr("open
Image"),QDir::homerPath(),tr("Images (*.jpg *.bmp *.png)")); // BHCCHLiEss
gbebug() << "filename:" << filename; QImage image(filename); // B4tk
if(image.isNul1())qpebugQ)<<"EFn#kE"; else{gbDebug ) <<"K F hn#k ks :"
<<image;openGLWidget->CsImage = image;//It%: 45K /AR ui->selectedPicture-
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>setPixmap(QPixmap: : fromImage(image));

.
3.2.2 ¥k OpenGLEFE]

//¥1%atkopenGLER %, H#iXsbopenGLi¥ s ida st (BIQtrH T flopenGLE X4 EE) $5 1 B RIRSN IR LI H
A BR B

initializeOpenGLFunctions();

3.2.3 wiFFHBEEEEGS

// IEIFHFE s
if (!shaderpProgram.addshaderFromsourceFile(QOopenGLShader: :Compute,
":/compute_shader.comp")) {
gwarning() << "Fail complie:" << shaderProgram.log(Q);
return;
}
[/ EEEGS
if (!shaderpProgram.1link()) {
gwarning() << "fail Tink:" << shaderpProgram.log();
return;

}

3.24 55BN ES

#version 450

layout(local_size_x = 1, local_size_y = 1) in;

Tayout(rgba8, binding = 0) uniform image2D img;

Tayout(std430, binding = 1) buffer Histogram {
uint histogram[256 * 3]1; //— /2@ KH%EH

s

void main() {
ivec2 coords = ivec2(gl_GlobalInvocationID.x,gl_GlobalInvocationID.y);
vec4 color = imageLoad(img, coords);

uint r

uint(color.r * 255.0);
uint g = uint(color.g * 255.0);
uint b = uint(color.b * 255.0);
uint a = uint(color.a * 255.0);
atomicAddChistogram[0], r);
atomicAdd(histogram[1], g);
atomicAdd(Chistogram[2], b);
atomicAddChistogram[3], a);
atomicAdd(Chistogram[4], 1);


af://n86
af://n88
af://n90

3.2.5 GE R iR 0penGLAIE

/ /I Fy
QImage image=CsImage;
if(image.isNul1())qgpebug()<<"E A kLE";
else qpebugQ)<<"EI A IN#F I : "<<image;
// BlE#E—" QopenGLTexture Xf%
GLuint uTexture[2];
// ¥ QImage ¥’y openGL £
glGenTextures(1l, &uTexture[0]);
gl1BindTexture(GL_TEXTURE_2D, uTexture[0]);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_WRAP_S, GL_REPEAT);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_WRAP_T, GL_REPEAT);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_LINEAR);
glTexParameteri (GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_LINEAR);
// EAEGEGRIZE
glTexImage2D(GL_TEXTURE_2D, 0, GL_RGBA, image.width(), image.height(), O,
GL_RGBA, GL_UNSIGNED_BYTE, image.bits());
gl1BindImageTexture(0, uTexture[0], O, GL_FALSE, O, GL_READ_ONLY, GL_RGBA8);

3.2.6 SIER{HCPUS GPUEIESSIRAYE X

/ /B G2 X 455 SSBO
QopenGLBuffer ssbho;
ssbo.create();
ssbo.bind();
ssbo.allocate(256 * 3 * sizeof(GLuint)); // N RGB HJj &4 2 |A]
// MRS NE X W
std::vector<GLuint> initialpata(256 * 3, 0); // WIGLITA N0 &
// BEHERE NG X BN E RN i X AR AT Ui R BRI R
ssbo.write(0, initialbpata.data(), initialbata.size() * sizeof(GLuint));
// 89 SSBO FIIERIMZEE S binding=1(.comp)
gl1BindBufferBase (GL_SHADER_STORAGE_BUFFER, 1, ssbo.bufferid());

3.2.7 R ETERXIHEINTEX

/ /9 LRI R HE0R
shaderpProgram.bind();
[/ BETAEX KA R TR
int workGroupsx = image.width()/1; //&RTAEX KN EF RS /)EETAEX KN
int workGroupsY = image.height()/1;
glDispatchCompute (workGroupsx, workGroupsy, 1);
/ /TR 5 R
glMemoryBarrier (GL_SHADER_STORAGE_BARRIER_BIT);
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3.2.8 M HH EIERE(RGBAZBERRINE)

// MG X B [m LT g
ssbo.bind();
GLuint *histogrambata = static_cast<GLuint*>(ssbo.map(QopenGLBuffer::Readonly));
GLuint redcCount = 0;
GLuint greenCount = 0;
GLuint blueCount = O;

GLuint alphaCount=0;

GLuint totalCount = 0;

if (histogrambata) {
qpebug O <<" I E 7 BRI ;
// #EIR. G. BilIE [+ A
redCount = histogrambatal[0];
greenCount =histogrambatal[l];
blueCount = histogrambatal2];
alphacCount = histogrambata[3];
totalCount = histogrambatal[4];

3

3.2.9 EEFITRELESRMERER

QCcolor maincolor;
int b_scaled = static_cast<int>((1.2 * b) / t); // WlR&R2E— 1L
int g_scaled = static_cast<int>((1.2 * g) / t);
int r_scaled = static_cast<int>((1.2 * r) / t);
int a_scaled = static_cast<int>((1.2 * a) / t);
// WIREA S EHTE 0 B 255 ZJA]

b_scaled = qBound(0, b_scaled, 255);
g_scaled = gBound(0, g_scaled, 255);
r_scaled = gBound(0, r_scaled, 255);
a_scaled = gBound(0, a_scaled, 255);

// M QRgb RHAEHIE (r_scaledfb_scaledH#fiHE)

QRgb rgba = grRgba(b_scaled, g_scaled, r_scaled, a_scaled);
/ /BB

mainColor.setRgba(rgba);

gbebug()<<"mainColor"<<mainColor;

CsColor = maincColor;

3.2.10 EEFTIE

// EEIAE
ssbo.unmap(Q; // HafR{EHESSBOZ Hil CLA ML
shaderProgram.release(); // fRYVECIRFER
glDeleteTextures(l, uTexture); // MERSFEG %
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M., ¥R, BERTERMERZ
4.1 BRI RAER %

(1) GPUitHE, STERREERRSEN, MEFENREEIGRE.

R EERR AT BRI SRR R TIIRE T AW E A E0HE TR, TR T 18
RN BEM SRR M. EHRINETS, SPEETERIPAEMENE—EE, SEEERS
A—HBIEE, MatomicAddEREBI EARBIRRTFESSII, HWIR T ERITINARERIERES, B
fbEAETENIDEIESZZERIE, NMER TEIERFIA—EEIE-E. ). OpenGL compute
shaderrdrigfithJatomicAddEREIRESRIFIBES BN R T FX X B S BRI RIRE.

IZIRANERTE AN

atomicAddChistogram[0], r);
atomicAdd(histogram[1], g);
atomicAdd(histogram[2], b);
atomicAddChistogram[3], a);
atomicAddChistogram[4], 1);

4.3 M 5Zih

QT RHI (Rendering Hardware Interface) 2Qt6sF5|INRI—MRIEFAZN, WROFRIRAISHES
5, VFEBEFITEDIONT, EREAXEFEASE, FRHRER, RERL.

QT RHIZFOpenGL, Vulkan, DirectX, MetalZEIF/APIHHT 7H2EMMS, BTRHIEEEME, IREFF
REEEFERQTREROpenGL,

h. BESRERE
5.1 545
5.1.1 Bk

BEAIETQTe.c NERMEXEFAIEEZEASLI Y . BEGPU—KE R IIESRETI BTN, BEX
ERSERR[/IITRGBAGESLT, IO BEHXKEFRIE®EE, SSSEFER TAEX
HLREE, EMEFRGERTEROHENERZANRURQTRIGER, e T IR, &F £
TR, ERETEREARERNE (UIRFEBRAIIE) .

5.1.2 IRB5EkiERE
IRAER TIMER
MmA—KE R, EFEH— N EEEENRGBE -
SeRk
&l
WIR(ERR Qt SeRBtR SERk
SERRITEAE®ES(compute shader)5EpkitE SRk

AR Qt SERRBNE, HEITEISERNE N
GPU pIthiT 7"
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IREER ISR

GREMEE) RUBPREREEEANRER L
FEEEE) e

K5ohk, ERAEQTHAREROpenGLIELR

B HAa1sz
{5F3 Qt RHI =R O —

5.2 REKRE

ERFIAE, FAWSREE DT HNIZINEE, LATRIURATBERIISE:

1LAEERRTERGZE: IO ER— M RERNERFEITES L, BUiFEFEEHCEINES
ZIREN R R ANTETTIE.

LESERETERK): TEXIRESBAK, 2SEXRENEE, BERXRETRSRES, EXHeE
AJREERE, RMBERESHELEFERERA.

3. £EXKMARHIEN: BTFRHINGKMXSHFFIEAIAR, FREFAERERT QTREROpenGLH{TI]
BESLHl, RRSFHALRSHFESENANFG, FEFO0penGLANROEIRMRHIE.

SE

qt6.6: Qt 6.6 Release - Qt Wiki

qt-6RHI; https://doc.qt.io/qt-6/qrhi.html
OpenGL4.5 §EAERT: OpenGL 4 Reference Pages

Vulkan: Vulkan Documentation :: Vulkan Documentation Project

QtOpenGLA[IHIE (—) —— ERSSIEL - EEIRIER
OpenGL (QTEER) Z3)550Ek (FO) gt glcreateshader-CSDN{#ZE

OpenGL Z Compute Shader (GEFIHEFITIOER) -

OpenGLZitEE®E8(Compute Shader)iEfi# glbindimagetexture-CSDN{&ZE
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