Disparity Calculation
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TheDisparity Calculation Modulgrovides functions to calculate the disparity
for a stereo video sequendehe disparity vector shows the correspondence lestweo
points (or landmarks) found in the left and riglteo frames of a stereo video sequence. The
disparity vector field may be dense (one vectorgieel) or sparse. Its definition is shown in
Figure 1. Typically, in many cases, the verticalpdirityUy is zero.
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Figure 1: Disparity vector definition of a) left hand vidé@ame, b) right hand video frame.

To install the module, just copy theisparity.dll in DIVA3D working
directory where DIVA3D.EXE resides. It will be loadl automatically by DIVA3D, the next
time DIVA3D is started. After installation, the epDisparity Calculation is displayed under
the Modules menu with two sub-menuBisparity Calculation and Motion Vector
Visualization(Figure 2). The operations of this module are swgiported by the Camera 10

module.
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Figure 2: A view of the Disparity Calculation submenu.



Disparity Calculation

This submenu performs the disparity calculatiortf@nstereo input video sequences.
To calculate the disparity of a stereo video seqegrair, the user must first select two input
video streams: the left and the right video streAfter selecting these two sequences, the
Disparity Calculation Optionslialog box appears (Figure 3).
Using this dialog box, the user can specify theapaters of the block-matching algorithm
used for the disparity calculation. These are:
o] Block SizeThe fieldsWidthandHeightdetermine the block andy dimensions (size
in pixels) respectively.
o] Search RegionThe Search XandSearch Yalues are used in the construction of the
search region, which is equal W/idth + 2Search_X ) (Height+ 2 Search_Y. These must

be identical in case the orthogonal search is tlec

Block Matching Options 7| x|

—Block Size————— [~ Search Region————— ~ Digplay Options
Wwiidth I? Search X - |4— [T Display % Dizplacement.
Height : I? [T Display v Dizplacement.
Diepth I'I— Search Y |4— [T Display MY Amplitude,
— Search Method
' Logarithmic Search " One at a time Conjugate Direction Sear
™ Three Step Search i~ Full Search

" Oithogonal 5 earch
cocs |

Figure 3: Disparity Calculation Options dialog box.

o] Search Method: It determines which search method will be usdtk Full Search
method performs an exhaustive search for all biiiks inside the search region and selects
the location of the minimal matching error. time 2D Logarithmic Searchthe algorithm
follows the direction of minimal matching error, loyecking five shifts inside the search
region each time and by decreasing the distaneesketsuccessive the search points [1]. The
Three Step Searcligorithm [1] sets search points at eight, inji@loarsely and afterwards
finely spaced locations around the centre, follaatine direction of minimal matching error.
The One-at-a- time Conjugate Searahethod [1] is implemented in two steps. In thetfir
step, the minimal matching error in the horizom@éction is found, whereas, in the second

step, the minimal matching error in the verticaledtion is searched for. I®@rthogonal



Search three search points are initially set in the rmmial direction. At the location of the
minimal matching error, three search points arectetl in the vertical direction this time.
The algorithm proceeds this way, until the distanewveen the search points is reduced to 1.
All these search methods provide both the horizoata the vertical components of the
disparity vector. However, it must be noted thatcértain cases, the vertical component of
the disparity vector is zero. More information @erso imaging and disparity calculation can
be found in [1], [2]. The horizontal and verticalneponents of disparity (integer values) are

stored in two *.ival files.

Disparity Vector Visualization

With this option, the user can visualize the digpavectors calculated with the
disparity calculation submenu. The user selectsritjie and left video sequence, the two
*jval files in which the vertical and horizontal mponents of disparity are stored and then the
Disparity Calculationdialog box with theDisplay Optiongportion enabled is displayed. The
available options are:
o] Display X ComponentThis option, when selected, generates a sequérgrayscale
images, the gray level values of each one beintpdogersions of the x component of the
disparity vectors. A pixel value 128 is a scaledsian of zero disparity component, a value
of 0 represents the smallest negative disparitypooment and a value of 255 represents the
largest positive disparity component, in the retevaft/right video frame pairs.
o] Display Y Componentt has the same meaning as Bisplay X Componenbut the
y components of the disparity vectors are used.
o] Display Disparity AmplitudeThe selection of this option displays a sequerfce o
grayscale images, the gray level values of eachbeirey the scaled version of the amplitude
of the respective disparity vectors. A value okfresents zero disparity amplitude, whereas a
value of 255 represents the largest disparity aog#iin the relevant left/right video frame
pair.

The results of the disparity vector visualizataperations can be seen in Figure 4.
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Figure 4: The results of Disparity Vector Visualizatiora) left video frame; b) right video
frame; c) x disparity component; d) y disparity gament; e) disparity magnitude.



