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» Flat shading
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< OpenGL 2| =%

GLSL | OpenGLO| &%l ' Mo|E 210]

GLUT | 1= AIAHO| SEHQl OpenGL Z2IUS HYGES CoFE £7

SDL Simple DirectMedia Layer

GLU | OpenGL ZZIHZ 9o+ F7HHQl &5 WS

Glee OpenGL ZE2I#E |5t the=tt =7t 2toj22{2| M

GLEW  OpenGL % Wrangler 2t0|22{2| XS

GLUI | GLUTZ ZHEO{ZI GUI EZlo2 HE, H38A 59| GUI 7|s2 M&E

GLFW | OpenGL 88 Z2I /&2 fI%t 0|4 Jhsot Z2f 2

GLM | GLSL #40f 7|2t OpenGL2 9I3H C++ 8 E3l

SFML  ZHERSI: W2 E|o|Clof 2tol=aja)

GLUX | OpenGL R EZ|E| ¥ 2= 20|22
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< OpenGLS| 7| =

ndering Context

»

v B @ 2tE[= Pixel Format 2| M1 ! O|F HIE 22 oF Rendering Context 278

DWORD dwFlags=PFD_DRAW_TO_WINDOW | PFD_SUPPORT_OPENGL | PFD_DOUBLEBUFFER;
PIXELFORMATDESCRIPTOR pfd= {

sizeof(PIXELFORMATDESCRIPTOR),

1,

dwfFlags,

PFD_TYPE_RGBA,

24,

0,0,0,0,0,0,

0,0,

0,0,0,0,0,

24,

0,

0,

PFD_MAIN_PLANE,

0,

00,

%
PixelFormat = ChoosePixelFormat(DC, &pfd);
if (PixelFormat){
SetPixelFormat(DC, PixelFormat, &pfd);
RC=wglCreateContext(DC);
}
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o 12|7| FH|

v 2ol 37[9t ZEH| 52 AE5Y|
84 Body Measurement - [u] X
height
XRes=GetDeviceCaps(DC,LOGPIXELSX);
YRes=GetDeviceCaps(DC,LOGPIXELSY);
4 AspectRatio=((GLfloat)Width*(GLfloat)YRes)/((GLfloat)Height*(GLfloat)XRes);
(left,bottom) width
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v HZE X127

v Depth buffer®7|3}

v EY LY 8

wglMakeCurrent(DC,RC);

glClearDepth(1);

glEnable(GL_DEPTH_TEST);

glDepthFunc(GL_LEQUAL);
glHint(GL_PERSPECTIVE_CORRECTION_HINT, GL_NICEST);
glClearAccum(0,0,0,0);

glDisable(GL_CULL_FACE);

glClear(GL_COLOR _BUFFER_BIT | GL_DEPTH_BUFFER_BIT | GL_LACCUM_BUFFER_BIT);
glEnable( GL_COLOR_MATERIAL);
glEnable(GL_LIGHTING);

glEnable(GL_LIGHTO);
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glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluPerspective(60.0f, AspectRatio, 1,10000);

glMatrixMode(GL_MODELVIEW);
glLoadldentity();
gluLookAt(0,0,100,0,0,0,0,1,0); // eye point, scene center, up vector
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v Rendering Context 2t 3}™ Bufferg HF7|
—  Flicker 2tX|

glFlush();
SwapBuffers(DC);
wglMakeCurrent(DC,NULL);

= OpenGL MM B8

wglMakeCurrent(DC,0);
if (RC) wglDeleteContext(RC);
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» TOpenGL Class

ildero| 2H|

#include <vclh>
#include <gl/gl.h>
#include <gl/glu.h>
#include "TPoint3D.h"

class TOpenGL

{

public :
TOpenGL(HDC,int intint,int);
~TOpenGL();

HDC  LastDC;
HGLRC RC;

int PixelFormat;
int Left,Bottom,Width,Height,XRes,YRes;
float  AspectRatio;

void  CreateRenderingContext(HDC);
void BeginDraw(HDC);
void EndDraw(HDCQ);
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TOpenGL:TOpenGL(HDC DC,int lint b,int r,int t)
{
CreateRenderingContext(DC); // Rendering Context 2+&7|

Left=l;

Bottom=Db;

Width=r-I;

Height=t-b;

XRes=GetDeviceCaps(DC,LOGPIXELSX); // Sl Device context o Si{&tE F1517|
YRes=GetDeviceCaps(DC,LOGPIXELSY);
AspectRatio=((GLfloat)Width*(GLfloat)YRes)/((GLfloat)Height*(GLfloat)XRes);

}

TOpenGL:~TOpenGL()

{

wglMakeCurrent(LastDC,0); // XBEHOZ AMEEl DC E 0|8
if (RC) wglDeleteContext(RC);

RC=0;

}
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< TOpenGL Class 24|

eateRenderingContext &+

void  TOpenGL::CreateRenderingContext(HDC DC)
{
DWORD dwFlags=PFD_DRAW_TO_WINDOW | PFD_SUPPORT_OPENGL | PFD_DOUBLEBUFFER;
PIXELFORMATDESCRIPTOR  pfd= {
sizeof(PIXELFORMATDESCRIPTOR),
1,
dwFlags,
PFD_TYPE_RGBA,
24,
0,0,0,0,0,0,
0,0,
0,0,0,0,0,
24,
0,
0,
PFD_MAIN_PLANE,
0,
0,0,
%
PixelFormat = ChoosePixelFormat(DC, &pfd);
if (PixelFormat){
SetPixelFormat(DC, PixelFormat, &pfd);
RC=wglCreateContext(DC);
}
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< TOpenGL Class 24|
3| 7] &=

void  TOpenGL::BeginDraw(HDC DC)

{

if ('RC) return;

wglMakeCurrent(DC,RC);

glClearDepth(1);

glEnable(GL_DEPTH_TEST);

glDepthFunc(GL_LEQUAL);
glHint(GL_PERSPECTIVE_CORRECTION_HINT, GL_NICEST);
glClearAccum(0,0,0,0);

glDisable(GL_CULL_FACE);
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT | GL_ACCUM_BUFFER_BIT);

glEnable(GL_COLOR_MATERIAL);
glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);

glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluPerspective(60.0f, AspectRatio, 1,10000);

glMatrixMode(GL_MODELVIEW);
glLoadldentity();

gluLookAt(0,0,100,0,0,0,0,1,0); // eye/center/up
}
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< TOpenGL Class 27

- | &

void  TOpenGL:EndDraw(HDC DC)

{

LastDC=DC; // ZEH2Z AI8% DCE 7|&
glFlush();

SwapBuffers(DC);

wglMakeCurrent(DC,NULL);

}
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#include "TOpenGL.h"

class TMainForm : public TForm

{

TOpenGL *GL;

__fastcall TMainForm:TMainForm(TComponent* Owner) : TForm(Owner)

{
GL=0;
}

void __fastcall TMainForm::FormClose(TObject *Sender, TCloseAction &Action)
{

if (GL) delete GL;

GL=0;

Action=caFree;

}
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AE T2 77

OpenGL 22 %x7|3}

v" OnCreate, OnResize event handler &4

void __ fastcall TMainForm::FormCreate(TObject *Sender)

{
GL=new TOpenGL(Canvas->Handle,0,0,ClientWidth,ClientHeight);

}

void __fastcall TMainForm::FormResize(TObject *Sender)

{

if (GL) delete GL;

GL=new TOpenGL(Canvas->Handle,0,0,ClientWidth,ClientHeight);
FormPaint(this);

}

Fashitn Technology 27

AE, 23 gfu

H 2|7

v OnPaint event handler ZHd

%4 Body Measurement - [m] X

void _ fastcall TMainForm::FormPaint(TObject *Sender)
{
if (GL){

GL->BeginDraw(Canvas->Handle);

glBegin(GL_TRIANGLES);
glColor3f(1,0,0);
gINormal3f(0,0,1);
glVertex3f(-10,-10,0);
glVertex3f(10,-10,0);
glVertex3f(0,10,0);
glEnd();

GL->EndDraw(Canvas->Handle);
}
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X/
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v gHolE 1 Up Vector
— EyePoint & UpVector & =&
VE-UESY
— Scene Center 2t EyePoint 72| =28 7 /.
— Scene Center 2} EyePoint $/X| 0|5

Eye Point
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& H|AE T2 78k

louse Event Handler X9

v TOpenGL 2220 mouse event handler 2+ 9

void __fastcall TMainForm::FormMouseDown(TObject *Sender, TMouseButton Button, TShiftState Shift, int X, int Y)

{
if (GL) GL->MouseDown(Button,Shift,X,Y);
}

void __fastcall TMainForm::FormMouseMove(TObject *Sender, TShiftState Shift, int X, int Y)
{
if (GL)
if (GL->MouseMove(Shift,X,Y)) FormPaint(this);
}
}

void __ fastcall TMainForm::FormMouseUp(TObject *Sender, TMouseButton Button, TShiftState Shift, int X, int Y)

{
if (GL) GL->MouseUp(Button,Shift,X,Y);
}
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bool DragStart;
TPoint3D O_SceneCenter,O_EyePoint,O_UpVector;  // 27| viewport

TPoint2D Rotation,Start; /) S| EE O A AIRHH
void CalculateViewport(); /] A= AL Bk

void MouseDown(TMouseButton Button, TShiftState Shift, int X, int Y);
bool MouseMove(TShiftState Shift,int X, int Y);

void MouseUp(TMouseButton Button,TShiftState Shift, int X, int Y);

TOpenGL:TOpenGL(HDC DC,int l,int b,int r,int t)
{

O_SceneCenter.Set(0,0,0);
O_EyePoint.Set(0,0,100);
O_UpVector.Set(0,1,0);
Rotation.Set(0,0);
CalculateViewport();
DragStart=false;

}
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void TOpenGL:MouseDown(TMouseButton Button, TShiftState Shift, int X, int Y)
{
if (\DragStart){
DragStart=true;
Start.Set(X,Y); // OFRA A|ZHH
}
}

bool TOpenGL:MouseMove(TShiftState Shift,int X, int Y)
{
if (DragStart){

Rotation.x+=(float)(X-Start.x)/2.0*M_PI/180.0; /) BE =Bl
Rotation.y+=(float)(Y-Start.y)/2.0*M_PI/180.0; /) Qe e
CalculateViewport(); 7/ ANE THA A
Start.Set(X,Y); // OFA AR T 43

return true;

}

return false;

}

void TOpenGL:MouseUp(TMouseButton Button,TShiftState Shift, int X, int Y)

{
if (DragStart) DragStart=false;
}
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TOpenGL

VoA AL

void  TOpenGL:CalculateViewport()
{

TPoint3D O,YAxis,Normal;
0.Set(0,0,0);

YAxis.Set(0,1,0);

/B g o™

EyePoint=0_EyePoint.RotatedAbout(O_SceneCenter,YAxis,Rotation.x);
UpVector=0_UpVector.RotatedAbout(O,YAxis,Rotation.x);

// R= e 2™

#4% Body Measurement - [m] X
Normal=0_SceneCenter.CrossProduct(EyePoint,O_SceneCenter+YAxis);
Normal.Normalize();
EyePoint=EyePoint.RotatedAbout(O_SceneCenter,Normal,Rotation.y);
UpVector=UpVector.RotatedAbout(O,Normal,Rotation.y);
}
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class TOpenGL

{
bool DragStart,Rotating;
float Distance;

TPoint3D O_SceneCenter,0O_EyePoint,O_UpVector;
TPoint2D Rotation,Start;

TOpenGL:TOpenGL()
{

Bistance=1 00;
CalculateViewport();

}
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void TOpenGL:MouseDown(TMouseButton Button, TShiftState Shift, int X, int Y)

{

if (\DragStart){
DragStart=true;
Start.Set(X,Y);
Rotating=(Button==mbLeft);
}
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v A" olS0| 2%t ZE FIt

bool TOpenGL:MouseMove(TShiftState Shift,int X, int Y)
{
if (DragStart){
if (Rotating){
Rotation.x+=(float)(X-Start.x)/2.0*M_P1/180.0;
Rotation.y+=(float)(Y-Start.y)/2.0*"M_PI/180.0;
}
else{
float dy=Y-Start.y;
if (dy>0) Distance*=1.02f;
else Distance*=0.98f;
}
CalculateViewport();
Start.Set(X,Y);
return true;
}
return false;

}
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void  TOpenGL:CalculateViewport()

{

TPoint3D O,YAxis,Normal;

0.Set(0,0,0);

YAxis.Set(0,1,0);

O_EyePoint.Set(0,0,Distance);
EyePoint=0_EyePoint.RotatedAbout(O_SceneCenter,YAxis,Rotation.x);
UpVector=0_UpVector.RotatedAbout(O,YAxis,Rotation.x);

Normal=0_SceneCenter.CrossProduct(EyePoint,O_SceneCenter+YAxis);
Normal.Normalize();
EyePoint=EyePoint.RotatedAbout(O_SceneCenter,Normal,Rotation.y);
UpVector=UpVector.RotatedAbout(O,Normal,Rotation.y);

—

v Al

oz

=2 Yot 2 ¥ 0| 55t2{H (Translation) O] E A sHOFEIt ? (Homework)
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) |:|.”_IITI_% _jlt_jl_ }/0|d _ fastcall TMainForm:InitializeViewport1Click(TObject *Sender)
if (GL)

GL->InitViewport(100);
FormPaint(this);
}

void  TOpenGL:InitViewport(float dist)
{

Distance=dist;

O_SceneCenter.Set(0,0,0);
O_UpVector.Set(0,1,0);

Rotation.Set(0,0);

CalculateViewport();

}

TOpenGL:TOpenGL(HDC DC,int lint b,int r,int t)
{

InitViewport(100);
DragStart=false;
}
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