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Abstract

The tophat transform is a well know and widely used transfbased of morphological opening or
closing. Itis often used to remove the background in an imafgpere the background is defined as the
zones which do not fit in the user provided kernel.

Similarly, the tophat by area is used to remove the backgtanimn image, but the criteria of se-
lection is the size of the connected component, either irsighy size or in number of pixels, and is
independant of the shape of the connected component. Tdpepy makes the tophat non dependant of
the shape of the object and makes easier to describe thezcrite
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1 Tophat by area

The white tophat by area is used when the background is btakkdp only the object smaller than the
criteria provided by the user. Itis computed as

whiteTophat = input — areaOpening(input) Q)

The black tophat by area is used when the background is whisecomputed as
blackTophat = input — areaClosing(input) 2
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(a) Input image. (b) White area tophat.

(c) Black area tophat.

Figure 1: White and black tophat with a criteria of 1000, gsimage spacing and a 4-connectivity.
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2 Implementation

The white tophat by area is implemented irk: : Wi t eTopHat ByAr eal mageFi | t er and the black tophat
by area inBl ackTopHat ByAr eal mageFi | t er. They both provide the same options to the user:

e Set/ CetLanbda() to set or retrietve the criteria;

e Set/ Get Usel mageSpaci ng() to set/get whether the image spacing should be used or muit Ulsed,
the size of the connected components is computed in pixels.

Here is an example of usage for the white tophat by area. Buk bbphap by area filter is used in the exact
same way.

#include "itkl mageFil eReader. h"
#include "itklmageFileWiter.h"
#include "itkSinpl eFilterWatcher.h"

#include "itkwWiteTopHat ByAreal nageFi | ter. h"

int main(int argc, char * argv[])

{

if( argc '=6)
{
std::cerr << "usage: " << argv[0] << " intput output |anbda connectivity useSpacing" << std::endl;
std::cerr << " input: the input inmage" << std::endl;
std::cerr << " output: the output inage" << std::endl;
[l std::cerr << " : " << std::endl;
exit(1);
}

const int dim= 2;

typedef unsigned char PType;
typedef itk::lmage< PType, dim > |Type;

typedef itk::lmgeFileReader< |Type > Reader Type;
Reader Type: : Poi nter reader = Reader Type:: New();
reader->Set Fi | eNane( argv[1] );

typedef itk::\WhiteTopHat ByAreal mageFilter< |Type, |Type > FilterType;
FilterType:: Pointer filter = FilterType::New();

filter->Setlnput( reader->GetCQutput() );

filter->SetLanbda( atof(argv[3]) );

filter->SetFull yConnected( atoi(argv[4]) );

filter->Set Usel mageSpacing( atoi(argv[5]) );

itk::SinpleFilterWatcher watcher(filter, "filter");

typedef itk::lmageFileWiter< |Type > WiterType;
WiterType::Pointer witer = WiterType::New();
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writer->Setlnput( filter->GetCQutput() );
writer->SetFileNane( argv[2] );
writer->Update();

return 0;

3 Wrapping

The two new filters are wrapped with WrapITK.
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