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Abstract. The purpose of the OpenGL graphics processing pipeline is to convert 3D descriptions
of objects into a 2D image that can be displayed. In many ways, this process is similar to using a
camera to convert a real-world scene into a 2D print. To accomplish the transformation from 3D to
2D, OpenGL defines several coordinate spaces and transformations between those spaces. Each
coordinate space has some properties that make it useful for some part of the rendering process.
The transformations defined by OpenGL afford applications a great deal of flexiblity in defining
3D-to-2D mapping. So understanding the various transformations and coordinate spaces used by
OpenGL is essential. The blog use GLUT to demenstrate the conversion between 3D and 2D

point.
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1. Introduction

A H A ENLEE R R e 2 N Ay, HIT N AR 2R TR, .
Tolky BRZ5. BUMS AR T 2% BRI ES & kA E KiEG . SEERZL
(177 20 H AT L S AN B PR pad AT e SR EI T N AW, — R
YER B L EX =GR B AT I ] . — R = 4EM AT 4] (FE OpenSceneGraph
HHOGT N PR AR RS 5 D o IR R T T BEATL IR TR 2 v 1) AR A H P SR B T B

= s E T B BOP IR s — ik Bk R, (RS 48 AN LA B,
FHETE 5 A 5 3 s LA B R RS AN B 2 (108 4% . AT T DLk B AT R 2 BB AL %
52, T DA BV LT B — 283 5 5%

I N =AY B AR BERE T A SC L AR AR, 5 (S AR T SR O 3 s R ) S
Mo W M SR B — NN =Gt S0 3] e m it /2 . B s EEEH—&
FAVLR SRR R SRR, AN B RIFES) AR . AR PR AR Ak R B Sk R A ke F
MR F 2N, 2 Mg A S 7 5

I Y B ) = Yk b SEEL B, 5 A P s AR BRRE T 1 BRI S ok
BRI\ =Et A BB, G0 = 4 oY () e 1 RN I B AR Y AT A G I AR e, an#g )
e

AR EE4A OpenCASCADE #1128 Graphic3d Camera [ GLUT SR X AN 2, 12E M
X} OpenCASCADE H R A A AR B (1) 28 A . 38 3 XF OpenGL H AL b A% # ot £ (1) JL R,
OpenCASCADE H G LI I3 VE R SR A A (s 28, T AR e By sea iy B i 47 R 2
fith, REFAEH AT LAk s b R Y 783 AR L


mailto:eryar@163.com

2. From 3D to 2D
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Figure 2.1 OpenGL Vertex Transformation Pipeline
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Figure 2.2 Stages of Vertex Transformation(OpenGL Programming Guide)
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Figure 2.3 The vertex transformation pipeline(OpenGL SuperBible)
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Figure 2.4 From World Cooridante System to Viewing Coordinate System
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2.2 HE A Projection Transformation
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Figure 2.5 Orthographic Viewing Volume(OpenGL Programming Guide)
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Figure 2.6 Orthogonal Projection View Volume to Normalized View Volume
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Figure 2.7 Perspective Viewing Volume Specifiedc by glFrustum
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2.3 $EOZ#, Viewport Transformation

XD E SR B A 15 B (1 45 S WLRI 48 5 W bR ARt 1 b 25, A SR IR Fr e
TR b iR A RN SR A AR, 28 ) e A AR B TBOR B /)N OpenGL
H R EL gl Viewport()FE 8 1 A0 F AR (1 25 B IX o 3 — 78480 (14 [F] o) 3k 7 R o5 37 S e 2 73 6 )
T AL PR & (Device Coordinate System, DCS, XA & ALFRFR ).

Undistorted

Distorted

Figure 2.8 Mapping the Viewing Volume to the Viewport
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3. From 2D to 3D
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Figure 3.1 Viewport cooridnate to World Coordinate(By Zhangci)
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Use the Tab key to switch between the trackball and pick modes.

Figure 3.2 OpenSceneGraph TranslateAxisDragger
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4. Code Example
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void BuildNorm2ViewportMatrix (GLsizei theWidth, GLsizei theHeight)

{

// row 0

theNorm2Viewport. ChangeValue (0, 0) = (theWidth — 0) / 2.0;

theNorm2Viewport. ChangeValue (0, 1) = 0.0;

theNorm2Viewport. ChangeValue (0, 2) = 0.0;

theNorm2Viewport. ChangeValue (0, 3) = (0 + theWidth) / 2.0;

// row 1

theNorm2Viewport. ChangeValue (1, 0) = 0.0;

theNorm2Viewport. ChangeValue (1, 1) = (0 — theHeight) / 2.0;
theNorm2Viewport. ChangeValue(l, 2) = 0.0;

theNorm2Viewport. ChangeValue(l, 3) = (theHeight + 0) / 2.0;

// row 2

theNorm2Viewport. ChangeValue (2, 0) = 0.0;
theNorm2Viewport. ChangeValue(2, 1) = 0.0;
theNorm2Viewport. ChangeValue (2, 2) = 0.5;
theNorm2Viewport. ChangeValue (2, 3) = 0.5;

// row 3
theNorm2Viewport. ChangeValue (3, 0) = 0.0;
theNorm2Viewport. ChangeValue (3, 1) = 0.0;
theNorm2Viewport. ChangeValue (3, 2) = 0.0;
theNorm2Viewport. ChangeValue (3, 3) = 1.0;
}
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Figure 4.1 Test Coordinate Transformation
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5. Conclusion
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