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Description

This library implements the KLT Tracking algorithm [2004] for Feature Tracking in Video useful in computer vision tasks like object recognition, image indexing, tracking and structure from motion. This implementation uses programmable Graphics Hardware to achieve considerable speedup in the running time of the GPU-based implementation. 
Requirements
Graphics Cards: The software has been tested on the following graphics cards (Remember to upgrade to latest drivers from NVIDIA / ATI  ...)
NVIDIA: NV40 family GPU. 
Geforce 6800 GT,
Geforce 6800 Ultra Go (Laptop) 
Geforce 7800Gtx,  
Geforce 7900Gtx … 
ATI:

  850 XT  
1800 XT 
1900 XT
Software

      Operating System & Platform: 

              WinXP and Visual Studio C++ 6.0
Required Libraries: 

· OpenGL 1.4 or higher.

· DevIL (Image Library)
· Glut 3.7.6

· Glew

· NVIDIA Cg Installation 1.4.1 [Cg-1.5.beta2 gave some problems]
· 1394 Camera Library  (obtained from http://www.cs.cmu.edu/~iwan/1394/ )

Driver Version [From NVIDIA / ATI]:
· Must support OpenGL Frame-buffer Objects (FBO)

Installation:

(A) Set the following in the Include Directiories:


$HOME/Cg/include

$HOME/DevIL/include

$HOME/glut3-7.6/ 

$HOME/glew/include

$HOME/ieee1394/include;

$HOME/GPU_KLT/include;


$HOME/GPU_KLT/src;

(B) Set the following in the Library Path:


$HOME/Cg/lib

$HOME/DevIL/lib

$HOME/glut3-7.6 

$HOME/glew/lib/
$HOME/ieee1394/lib
Where $HOME = Root Directory of Src.
(C) Copy run-time dlls into the Release / Debug folders – 


cg.dll, 
cgGL.dll

glew32.dll

glut32.dll

DevIL.dll

ILU.dll

1394Camera.dll
Building and Running the Demo:
Open the MS Visual Studio workspace file. 

$HOME\GPU_KLT\testDriver\VCProj\gpuurbantest\gpuurbantest.dsw

Check Project Settings and Execute with appropriate cmd-line parameters.
Src Directory Tree

If the GPU_KLT library is installed at the following location: 
HOME = C:\ssinha
The sub-directories under $HOME\GPU_KLT are:
· Cg


Contains two subfolders ‘ati’ and ‘nvidia’ with the Cg Shaders

· Include


Contains C++ Header files

· Src


Contains C++ Src Code
· lib


Contains gpuvis.dll and gpuvis.lib

· doc


Doxygen generated Src Documentation

· user manual

This document

· data 


Example Image and Image Sequences.

· VCProj          

Visual C++ Project, Workspace etc. files.

· testDriver

Example Project using GPU_KLT.
Components

Library Files

 : 
gpuvis.dll     gpuvis.lib
Include Files 

 : 
include/GpuVis.h

Test Driver

This is an example project which uses the GPU_KLT library.
Cmd-line Usage: 


gpuurbantest.exe [OPTIONS]



-h




:
 help
-d 
 Enable Debugging of KLT    Tracking Routine\n \



-a <architecture “nvidia" | "ati">



-k < klt search region (in pixels) default 25



-l  < num of levels in image pyramid > default 4



-i <img_file | img_sequence> 
: 
 input image or sequence


-t            



: 
enable sub-step timing

-D <CG directory> 


: 
Path to Shaders Code

[Default “$ROOT\GPU_KLT\Cg\ati”]


-v            



: 
verbose
Look for other options HARDCODED in $HOME\GPU_KLT\testDriver\src\options.cpp
Example:  Image Sequence 

· -i $HOME\GPU_KLT\data\hires\img[000000=000270].jpg –k 25 –l 4 –a ati
For Image Sequence : data\hires\img000000.jpg




data\hires\img000001.jpg




..




data\hires\img000270.jpg
· -i $HOME\GPU_KLT\data\Urban\img[0000=0499].jpg –k 25 –l 4 –a ati –v –t 
Directory Tree under $HOME\GPU_KLT\testDriver
· Bin

: 
Pre-compiled Binary

· Src

: 
Src Code for testDriver program

· Doc 

: 
Doxygen Generated Docs 

· VCProj 
: 
Visual C++ Project, Workspace etc. files.

Check testDriver\src\main.cpp   [ void idle( ) ]  if you wish to step through the video sequence manually using keyboard input. In that case comment the line in this function.
KeyBoard Input for testDriver Program “gpuurbantest.exe”

Key 


Functi

	T/R
	Toggle Through Various Display States: 

(1) Display Original Image
(2) Display the Pair of Image Pyramids
                                         Intensity Channel, derivative_wrt_x, derivative_wrt_y.
(3) Display Undistorted Frame + Feature Tracks
(4) Display Intermediate textures
(5) Display Display Debugging Information (when appropriate cmd-line options are specified)

                

	E
	Load and Process Next Frame of Image Sequence. After the last image is processed automatically rolls back to first image in the sequence.

	W
	Enable / Disable Display of Features and Feature Tracks

	Q
	Quit Application

	
	


Reference : 
· Bruce D. Lucas and Takeo Kanade. An Iterative Image Registration Technique with an Application to Stereo Vision. International Joint Conference on Artificial Intelligence, pages 674-679, 1981. 
· GPU Gem2  

Edited by Matt Pharr

Edison Wesley 2005.
· KLT: An Implementation of the Kanade-Lucas-Tomasi Feature Tracker

http://www.ces.clemson.edu/~stb/klt/
· www.gpgpu.org
· Framebuffer Object example code from www.gpgpu.org/developer/
Issues:

· Float16 enough on ATI but NVIDIA needs float32
Check the posts at http://www.gpgpu.org/forums/viewtopic.php?t=2793
Passing in compiler options didn’t solve the problem. I have not been able to fix this issue.

I upgraded Cg-1.4.0 to Cg-1.4.1. Cg-1.5beta2 gave some problems. On NVIDIA fp40 profile didn’t work – I had to go back to using arbfp1 profile on NVIDIA as well. 

As of now, we stick to the following solution:

· On NVIDIA, profile = fp40, textures = float32, Cg version = 1.4.1

· On ATI, profile = arbfp1, textures = float16, Cg version = 1.4.1
Running with direct feed from IEEE 1394 Firewire Camera:

(1) Install Cmu drivers following instructions here: [http://www.cs.cmu.edu/~iwan/1394/]

(2) Check connection to camera via firewire port:

(3) Run the $HOME\ieee1394\1394CameraDemo.exe program and make sure camera is working properly.

(4) Run the gpuurbantest.exe -i "1394camera"  -k 25 -l 4 -a ati
NOTE: Options for camera frame-rate / resolution etc. is hard-coded.
Last Modified:

· Jun 11, 2006 by Sudipta N. Sinha
· July 6, 2006 by Sudipta N. Sinha
· July 18, 2006 by Sudipta N. Sinha 

· [Version GPU_KLT-1.0 made available @ www.cs.unc.edu/~ssinha/Research/GPU_KLT/]
