University of Utah
School of Computing

CS 4960 Project #2 Spring 2016

Due Feb 16, 2016 at the start of class

Please contact the instructor Bei (beiwang@sci.utah.edu) or TA Vikram at (vikram.raj@utah.edu) for
questions regarding the project. Please contact Vikram for questions regarding Blender specifically.

The project submission should include all your source code, the output files of CGAL (according to
Blender format requirement described later), the input files to Blender (using the parser.c attached).

For bonus points, your project submission could include the visualization produced by Blender.
For all subsequent projects, Blender visualization of the output is required.

For this project, you get 15 points total, with additional 5 bonus points.

1 Computing and Visualizing 2D Convex Hull

Use CGAL 2D Convex Hull Library: http://doc.cgal.org/latest/Convex_hull_2/index.html to
complete the following tasks, you may use any convex hull algorithms.

(a) (b points): Generate a set of 20 points sampled randomly from a 2D circle, compute its convex hull
and output the boundary of the convex hull (e.g. vertices and edges) into a file that could be converted
to be suitable input for Blender to visualize.

Hint: You may use CGAL Random_points_on_circle_2.

(b) (5 points): repeat the above process, but this time introduce some small perturbation to the random
points generated above.

(¢c) (Bonus 2 points): include correct visualization of the convex hulls from (a) and (b) using Blender.

2 Computing and Visualizing 3D Convex Hull

Use CGAL 3D Convex Hull Library: http://doc.cgal.org/latest/Convex_hull_3/index.html to
complete the following task:

(a) (5 points): Generate a set of 300 random points chosen from a sphere of radius 100, compute its
convex hull and output the boundary of the convex hull (e.g. vertices, edges) into a file that could be
converted to be suitable input for Blender to visualize.

Hint: Check out the example via CGAL manual.

(b) (Bonus 1 point) if (a) includes correct visualization of the convex hulls using Blender.



(b) (Bonus 2 points) Repeat same process as (a), but this time using a complex 3D point set, for example,
points from http://pointclouds.org/. And include its Blender visualization result.



Windows :

1. Goto https://www.blender.org/download/
2. Download the msi for windows and install it.

Linux:

1. Press “Windows key” and search for synaptic package manager.
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2. “Blender” in the search bar.

Quick filter

Reload  MarkAllUpgrades  Apply ~ Properties | blender Q search
S Package Installed Version  Latest Version Description

Amateur Radio (universe) blender 2.69-4ubuntu2  Very fast and versati
Communication O  blender-dbg 2.69-4ubuntu2 debug symbols for Blender
Communication (multiverse | ) blender-ogrexml-1.8 1.8.1+dfsg-Oubuntt Blender Exporter for OGRE
Communication (universe) | (] plender-data 2.69-4ubuntu2  Very fast and versatile 3D modeller/renderer - data package
Cross Platform O blender-ogrexml-1.9 1.9.0+dfsg1-1 Blender Exporter for OGRE
Cross Platform (multiverse | 1] yafaray-exporter 0.1.2+reallyo.1.2~b modern, xml-speaking raytracing-based rendering system
Cross Platform (universe) | | ] spe 0.8.4.h3 Stani's Python Editor
Databases [0  morse-simulator 1.2-1ubuntu1 Multi-OpenRobot Simulation Engine
Databases (universe) [  morse-simulator-data 1.2-1ubuntu1 Multi-OpenRobot Simulation Engine
Debug [J  morse-simulator-doc 1.2-1ubuntut Multi-OpenRobot Simulation Engine - Documentation
Debug (multiverse) [0 python3-morse-simulator 1.2-1ubuntut Multi-OpenRobot Simulation Engine
Debug (universe) O yafaray 0.1.5-3build1 modern, xml-speaking raytracing-based rendering system
Development (] Ffracplanet 0.4.0-3build2 Fractal planet generator
Development (multiverse) | | /(] create-resources 0.1.3-5 shared resources for use by creative applications
Development (universe) [  libbulletworldimporter2.81 2.81-rev2613+dfsg: professional 3D Game Multiphysics Library —world importer
Documentation O libbulletxmlworldimporter2.t 2.81-rev2613+dfsg: professional 3D Game Multiphysics Library —xmlworld importer
Documentation (multiverse | |7 whitedune-docs 0.30.10-1.3 documentation for whitedune
Documentation (universe) | | |(]  ttfyofrankie 1.1b~svn106-0ubur font For the game about the adventures of Frank the sugar glider
Editors O  yofrankie 1.1b~svn106-Oubur game about the adventures of Frank the sugar glider
Editors (multiverse) [0 repsnapper 0+git20130603.7¢6 STL to GCode Converter and print software for RepRap machines
Editors (universe) [ libbullet-dev 2.81-rev2613+dfsg: professional 3D Game Multiphysics Library — development files
Education (universe)
Electronics (multiverse) Very fast and versatile 3D modeller/renderer
Electronics (universe) Get Screenshot || Get Changelog | Visit Homepage

Email

Email (multiverse)

Email (universe)
Embedded Devices (univers

Blender is an integrated 3d suite for modelling, animation, rendering,
post-production, interactive creation and playback (games). Blender has its
own particular user interface, which is implemented entirely in OpenGL and
designed with speed in mind. Python bindings are available for scripting;

Fonts
import/export features for popular file formats like 3D Studio and Wavefront
Sections Obj are impls d as scripts by the ¢ ity. Stills, animations, models
for games or other third party engines and interactive content in the form of
Status a standalone binary are common products of Blender use.

origi
Custom Filters
Search Results

Architecture

23 packages listed, 2303 installed, 0 broken. 0 to install/upgrade, 0 to remove

3. Click on the checkbox and select “mark for installation”.

4. Click on “Apply” button for the installation to start.

Blender Usage
How to open a mesh file:

File -> Import -> select <fileformat> -> “browse the file”

Delete a mesh:

1. Rightclick on a mesh to select it.
2. Press delete button on keyboard to delete.



Input for parser
For each line in the convex hull, write the corresponding two points to output file name log.txt.
Each point should be in a separate line.

In each line x y and z of the point should be separated by spaces.

Example :

If the convex hull had three lines, then write the output in the following format

L1Ax L1Ay L1Az
L1Bx L1By L1Bz
L2Ax L2Ay L2Az
L2Bx L2By L2Bz
L3Ax L3Ay L3Az

L3Bx L3By L3Bz

Where L1Ax mean line 1, first point x — coordinate.

L1Bz mean linel second point z — coordinate.

| have written a simple c++ program to convert the above log.txt file to output.obj file. Find the
attached parser.cpp file.

Use blender to visualize the obj file.
Middle mouse -> rotate the view
Middle mouse + hold SHIFT -> pan the view

Middle mouse + hold CTRL -> zoom the view.

Load your actual mesh data and then the convex hull (output.obj) to visualize the convex hull on top of
the mesh file.



)arser.cpp

#include <iostream>
#include <fstream>

int main()

{

std::ifstream infile("log.txt");
std::ofstream outfile;
outfile.open ("output.obj");

std::string line;
unsigned int nolLines = 0;

while (std::getline(infile, 1line))

{
outfile << "v " << 1line << std::endl;
noLines++;

}

for ( unsigned int i=1; i<=nolLines; i=i+2 )

{
}

outfile << "1 " << i << " " << i+l << std

outfile.close();
infile.close();
return 0;

r:endl;
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