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® Point Cloud
* Adata structure used to represent a collection of multi-dimensional points
« Commonly represents 3-dimensional data (X, Y, Z) { a0y
« When color information is present, the point cloud becomes 4D &

® What is PCL?

March, 2011. Radu B.Rusu

Cross-platform
: Linux, Mac OS, Windows, Android/iOS

Cross-platform

2D/3D image &

Large scale point cloud processing

Open project

BSD License

http://www.pointclouds.org Berkeley Software Distribution License
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http://www.pointclouds.org/

kdtree

segmentation sample_consensus

recognition visualization

E—.
£
o
%
£
3
)]
b
&
=)
&




; Installation

About News Blog Downloads Media Jobs Documentation Contact GSoC'14

Linux Windows MacOS Source

Downloads é DONATE TO °**" PERCEPTION

FOUNDATION

.Using prebuilt binaries.

Point Cloud Library (PCL) runs on many operating systems, and prebuilt binaries are available for Linux, Windows, and Mac OS X.
In addition to installing PCL. you will need to download and compile a set of 3rd party libraries that PCL requires in order to function.
Select the operating system of your choice below to continue. If your platform is not supported, please contact us.

S@O A W | X

Linux Microsoft Windows | Apple Mac OS X

Compiling from source

The most recent list of official releases can be found on Github.

For systems for which we do not offer precompiled binaries, or if you are eager to try out a certain feature of PCL that is currently
under development (or you plan on developing and contributing to PCL). we recommend you try checking out our source repository.
If you're just interested in browsing our source code, you can do so by visiting https://github.com/PointCloudLibrary/pcl.

Leam more about how to compile from source...
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Downloads

PCL1.6.0
All-in-one installers (PCL + dependencies)

All-in-cne installers will install PCL and all of its dependencies except Gt

Windows Windows Windows Windows
MSVC 2008 (32bit) MSVC 2010 (32bit) MSVC 2008 (64bit) MSVC 2010 (64bit)
PCL 1.5 1 AlHn-One Installer PCL 1.6.0 Alldn-One Installer PCL 1.5.1 All-in-One Installer PCL 1.6.0 All-In-One Installer
PDB files PDB files PDB files PDB files

Dependencies' stand alone installers

First, install the 3rd party libraries/dependencies by using our pre-compiled binaries, as shown below.

Windows Windows Windows Windows
MSWVC 2008 (32bit) MSVC 2010 (32bit) MSVC 2008 (64bit) MSVC 2010 (64bit)
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® Include, library, binary directory & additional dependency

oo PCL Visualizer - Microsoft Visual Studio =HpREn X
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® Include, library, binary directory & additional dependency

roo PCL_Visualizer - Microsoft Visual Studio l SHREN X )
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® Include, library, binary directory & additional dependency |
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® Include, library, binary directory & additional dependency
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® Include, library, binary directory & additional dependency
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Repeat same procedure for Release mode
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PCLVisuaIizer
: Draw shapes, Normal vector

Visualization
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i Visualization
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|
CloudViewer > PCLVistalizer
. show point cloud ONLY : Draw shapes, Normal vector, etc
PCL1.3
Simple coding Complex coding
Ul Callback function Ul Callback function
Using thread, PCL Visualizer function can be used Can Draw shape, Render surface or wire...
: Multiple viewports
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CloudViewer

® Simple cloud visualization

finclude <pclfvisualization/cloud_viewer.h:
£
vold
foo ()
{
pcl::PointCloud<pcl: :PointXYZRGB>: :Ptr cloud;
/... populate cloud

pcl::visualization: :ClowdViewer viewer ("Simple Cloud Viewer™);
viewer.showCloud (cloud);
while (!viewer.wasStopped ())

¢

® Using PCLVisualizer function on thread

int

main ()

{
pcl::PointCloud<pcl: :PointX¥ZRGBA>: :Ptr cloud (mew pcl::PointCloud<pcl::PointXYZRGBA>);
pcl::io: :loadPCDFile (“"my_point_cloud.pcd”, *cloud);

pcl::viswalization: :CloudViewer viewer("Cloud Viewer™);

Ffblocks until the cloud is actually rendered
viewer.showCloud(cloud);

Ffuse the following functions to get access to the underlying more advanced/powerful
FrPCLVisualizer



| PCLVisualizer

post::shared_ptr<pcl::visualization::PCLVisualizer?> wviewer (new pcl::visualization::PCLVisualizer 30 Viewer

iewer->setBackgrou 1 e, @, @

iewer-raddPointCloud<pcl ointXYZ> 1 , "sample cloud"

iewer-»setPointClo enderingProperties (pcl::visualization::PCL_VISUALIZER_ POINT_SIZE, 1, "sample cloud");
lewer-raddC inate te 1.8

iewer->init e eters
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PCLVisualizer on MFC Dialog

® General Pipeline of PCLVisualizer on MFC Dialog

Include headers

Winimax macro"setiing : <pclivisualization/pcl_visualizer.h>

Undef DEBUG_NEW

Add PCLVisualizer/Pointcloud ptr Add CloudPoints to PCLVisualizer
as member variables : Models, shapes, actors




® Min/max macro prioblem

-/ PCL WisualizerDlg.cpp : implementation file
."._.".

#include "stdaftx.h"
#include "PCL_Visualizer.h™

#include "PCL_VisualizerDlg.h" - E D ==

#include "afxdialogex.h” er, 7 Debug Wind2 ——-——-

#include <pcl/common/common. hs

#include <pcl/visualization/pcl_visualizer.h> ] ] R _

#include <pcl/point_types.h> "DebugPCL_Yisual izer. unsuccessfulbui Id"S(S ) IFE13 UWSLICH
1= stdafs.cpp
1=citiprogram £ilestinicrosoft sdkstwindowsty?, Oalfinc|udefadiplustypes. hi470) error C3861: 'min': AYEIE S & WSLICH
1=citiprogram £ilestinicrosoft sdkstiwindowstiv?, Oalfinc|ludeadiplustypes. hi471 ) error C3861: 'min': AYEIE S 5 USLICH
1=ciiiprogram £ilestnicrosoft sdkstiwindowstvy?, Oalfincludeladiplustypes. hi472) error C3B61: ‘max’: AYEZIE IS 5 HUsUCt
1=ciiiprogram £ilestnicrosoft sdkstiwindowstvy?, Oalfincludeladiplustypes. hi473 ) error C3B61: ‘max’: AYEZIE IS 5 HUSUCH
1=ciiiprogram £ilestnicrosoft sdkstiwindowstvy?, Oalfincludeladiplustypes. hi494 ) error C3B61: ‘max’: AYEZIE IS 5 HUSUCt
1=ciiiprogram £ilestnicrosoft sdkstiwindowstvy?, Oalfincludeladiplustypes. hi495 ) error C3B61: ‘max’: AYEZIE IS 5 HUSUCt
1=c tprogram £ilestnicrosoft sdkstiwindowsty?, Datinc ludefadiplustypes. hi496) error C38610 ‘min': YRS H#E 4 T&LUCH
1=c tprogram £ilestnicrosoft sdkstiwindowsty?, Datinc ludefadiplustypes. hi 497 error C3861: ‘min': AYRE &H#E 4 T&LUCh
1=c tprogram £ilestnicrosoft sdkstiwindowsty?, Datinc ludefadiplustypes. hiBR8) error C38610 ‘min': AYAE H#E 4 &L
1=c tprogram £ilestnicrosoft sdkstiwindowsty?, Datinc ludefadiplustypes. hiBR3 ) error C38610 ‘min': YRS H#E 4 T&LUCH
1=c fiprogram £ilestnicrosoft sdkstiwindowsty?, Datinc ludetfadiplustypes. hiBE0): error C3861: ‘max’: YAE &H#E o DL
1=c. fprogram £ilestnicrosoft sdkstiwindowsty?, Datiinc ludeffadiplustypes hiGE1 ) error C3861: ‘max’: ANY@XE #E & &L
1=c. fprogram £ilestnicrosoft sdkstiwindowsty?, Datlinc ludeffadiplustypes hiG32): error C3861: ‘max’: ANY@XE #E & &L
1=c. fprogram £ilestnicrosoft sdkstiwindowsty?, Datiinc ludeffadiplustypes hiG33): error C3861: ‘max’: ANY@XE FE & &L
1=c. fprogram £ilestnicrosoft sdkstiwindowsty?, Datiinc ludetfadiplustypes hif34): error C3361: ‘min': ANYEXE #E & &L
1=citiproaram £ilestnicrosoft sdkstwindowsty?, Oalfincludetodiplustypes h{BE5 ) error C3261: ‘min’: ASEIE a5 & TSLICH
1=c:fiprogran £ilestimicrosoft visual studio 10, Ofvolat Infofine ludetfafxtonlbar. (1712 error C3861: ‘maw’: ~YHXE HE = SSLICH
1=c:fiprogran £ilestimicrosoft visual studio 10, Ofvolat Imfoing ludetfafsmenubar,n{ 1600 error C3861: ‘maw’: YIS HE = SSLICH
1=cotiproaram £ilestnicrosoft visual studio 10, Ofvciat Imfotlinc ludetafdesktopalertwnd, 0313 error CI8610 ‘may . MEXE &5 5 TSLUCH
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® Do something on Stdafx.h

—// stdafx.h : include file for standard system include files,
// or project specific include files that are used frequently,
// but are changed infregquently

#pragma once

—#ifndef SECURE_ATL
#define SECURE_ATL 1
#endif

—|#ifndef WVC_EXTRALEAN
#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows headers
#endif
#include "targetver.h”

#define ATL CSTRING _EXPLICIT CONSTRUCTORS // some CString constructors will be explicit

// turns off MFC's hiding of some common and often safely ignored warning messages
#define AFX_ALL WARNINGS

#ifdef NOMINMA
#undef NOMINMA

! #endif

|

: #include <afxwin.h> f// MFC core and standard components
| #include <afxext.h> // MFC extensions

|

| .

. #include <afwdisp.h> f// MFC Automation classes
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® Add header & undefine DEBUG_NEW

-I// PCL_VisualizerDlg.cpp : implementation file

I

#include "stdafx.h"

#include "PCL_Wisualizer.h"

#include "PCL_VisualizerDlg.h"

#include "afxdialogex.h”

#include <pcl/common/common.hs

#include <pecl/fvisualization/pecl uisualizer.h:.
#include <pcl/point_types.h>

#include <pcl/fic/pecd_io.h:

#include <boost/thread/thread.hpp>

#include <pcl/fic/ply_io.h:

// #ifdef DEBUG
// #define new DEBUG_NEW
[/ #endif
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® Add pointers as member variables of dialog class

-1// PCL_VisualizerDlg.h : header file

Iy

#pragma once

#include <pcl/pcl_base.h>
#include <pcl/point_types.h>
#include <pcl/point_cloud.h>

“inamespace pcl {
] namespace wisualization {
class PCLVisualizer;

}
}

/4 CPCL_VWisualizerDlg dialog
-lclass CPCL_VisualizerDlg : public CDialogEx

// Construction
public:

CPCL_visualizerDlg(CwWnd* pParent = NULL); // standard constructor

// Dialog Data
enum { IDD = IDD_PCL_VISUALIZER DIALOG };

protected:
T e e T e e e B T [/ DDX/DDV support
pcl::visualization: :PCLVisualizer® pViewer;
pcl::PointCloud<pcl: : PointXYZRGB>: :Ptr pcllLMS_ptr;

// Implementation
protected:
HICON m_hIcon;

// Generated message map functions

virtual BOOL OnInitDialog();

afx_msg woid OnSysCommand(UINT nID, LPARAM lParam);
afx_msg woid OnPaint();

afx_msg HCURSOR OnQueryDragIcon();
DECLARE_MESSAGE_MAP ()
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® Instance creation

-ICPCL_VisualizerDlg::CPCL_VisualizerDlg({CWnd*® pParent /*=NULL*/)
: CDialogEx(CPCL_VisualizerDlg::IDD, pParent)
, pviewer(new pcl:ivisualization::PCLVisualizer("3D MNavigator™))
» pcllMS_ptr(new pcl::PointCloud<pcl::PointXYZRGE2)

m_hIcon = AfxwGetfpp()->Loadlcon({IDR_MAINFRAME);

® Useful methods of PCLVisualizer

*  Dbool addPointCloud (const typename pcl::PointCloud< PointT >::ConstPtr &cloud, const std::string &id="cloud", int viewport=0)

*  Dbool updatePointCloud (const pcl::PointCloud< pcl::PointXYZ >::ConstPtr &cloud, const std::string &id="cloud")

+  addText (const std::string &text, int xpos, int ypos, int fontsize, double r, double g, double b, const std::string &id="", int viewport=0)
*  Dbool updatePointCloudPose (const std::string &id, const Eigen::Affine3f &pose)

* void addCoordinateSystem (double scale, const Eigen::A;fine3f &t, bonst std::string &id="reference", int viewport=0)

Eigen::Affine3f pcl::getTransformation(float x, float y, float z, float roll, float pitch, float yaw)
Eigen::Affine3f =» 4x4 affine matrix (4" row =» [00 0 1])

A 4

*  Dbool updateCoordinateSystemPose (const std::string &id, const Eigen::Affine3f &pose)
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C= 0

Program Demo
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8| Cloud Viewer
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