LI
>
-

Image-Based Modeling and Physically-Based Design in
Virtual Environment

by

Bin Sheng

Master of Science in Software Engineering

Faculty of Science and Technology
University of Macau



Table of Contents

List of Figures

List of Tables

1

2

Introduction
1.1 Image-Based Modeling and Rendering . . . . . ... ..........

1.2 Physically-BasedModeling . . . . .. .. .. ... ... ... ......

Virtual Plane Mapping

21 PreviousWork. . . . . . . .. L

2.2  Depth Field Warping Function . . . . . .. ... .. ..........

2.3 Over-epipole WarpingCheck . . . . . ... ... .. ..........

24  Virtual Plane Mapping and Mosaics . . . . . .. ... ... ......
2.4.1 Layered Interpolated Texture . . . . . .. ... ... ......
242 Virwal PlaneMapping . . . . ... ... ... .. ... ...
2.43 Panoramic Modeling with Virtual Plane Mosaics . . . ... ..

2.5 ImplementationandResults . . ... ... ...............

2.6 Conclusionsand Future Works . . . . . . . . .. ... ... ......

Image-Based Modeling Using Textured Planes
31 RelatedWork . . .. ... ... . .. ..

iv

12
16
16
18
21
23
24

27



3.1.1 PlenopticModeling . ...................... 29

3.1.2 View-Pependent Texture Mapping . . . . . .. ... ... ... 29

32 Overviewofthealgorithm . . ... ... ... ............. 31
3.3 Finding TextaredPoints . . . . . . .. .. ... ... ... ..., 32
3.3.1 Measure for Texture Matching . . . . .. ............ 32

3.3.2 Variable Optical Flow Thresholding . . . . ... ... ... .. 33

34 Finding TexturedPlanes . . ... ... ................. 35
3.4.1 Clustering of TexturedPoints . . . .. ............. 35

342 RANSAC forcandidateplanes . . . . ... ... ........ 37

34.3 Local Optimization in the Hough Space . . . .. ... ... .. 38

344 TexwringofthePlanes . . . . .. ... ... .......... 39

3.5 Implementation detailsandResults . . ................. 40
36 Conclusion . . ... ... .. ... .. e 41
4 Sketch-based Design for Freeform Meshes 43
41 PreviousWork. . . . ... ... . ... . ... . 45
42 CurveSketching. . . ... ... ... ... ... . . ... .. ... 48
4.2.1 Conversion of 2D Curves to 3D Outlines . . . . .. ... ... 50

4.3 Automatic Face Tracing and Identification . . . . .. .......... 52
4.3.1 Topological Operations on the Curve Networks . . . . ... .. 53

4.3.2 User Interface forFace Selection . . . . .. ... ... ..... 59

44 Surface Construction . .. ... ..................... 61
44.1 Triangulation and Harmonic Interpolation . . . . . ... .. .. 61

45 ExperimentalResults . . . ... ... .................. 66
4.6 Conclusions and Future Works . . . . . ... .. ... ......... 66
5 Simulation of Autumn Leaves 75

i



5.1 DoubleLayeredModel . . ... .. ................... 75
52 MaterialModel . .. ... . ... .. ... ... . .. ... 77
5.3 Rendering and ImplementationResults . . . . . . ... ......... 77
54 Conclusion ... .. ... .. ... ... ... 78
Bibliography 81

iii



