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Chapter 1Main Page
1.1 Li
en
eCopyright ESIEE (2009)m.
ouprie�esiee.frThis software is an image pro
essing library whose purpose is to be used primarily for resear
hand tea
hing.This software is governed by the CeCILL li
ense under Fren
h law and abiding by the rules ofdistribution of free software. You 
an use, modify and/ or redistribute the software under theterms of the CeCILL li
ense as 
ir
ulated by CEA, CNRS and INRIA at the following URL"http://www.
e
ill.info".As a 
ounterpart to the a

ess to the sour
e 
ode and rights to 
opy, modify and redistributegranted by the li
ense, users are provided only with a limited warranty and the software's author,the holder of the e
onomi
 rights, and the su

essive li
ensors have only limited liability.In this respe
t, the user's attention is drawn to the risks asso
iated with loading, using, modifyingand/or developing or reprodu
ing the software by the user in light of its spe
i�
 status of freesoftware, that may mean that it is 
ompli
ated to manipulate, and that also therefore means thatit is reserved for developers and experien
ed professionals having in-depth 
omputer knowledge.Users are therefore en
ouraged to load and test the software's suitability as regards their require-ments in 
onditions enabling the se
urity of their systems and/or data to be ensured and, moregenerally, to use and operate it in the same 
onditions as regards se
urity.The fa
t that you are presently reading this means that you have had knowledge of the CeCILLli
ense and that you a

ept its terms.
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Chapter 2File Index
2.1 File ListHere is a list of all do
umented �les with brief des
riptions:heightminima.
 (H-minima operator ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 5minima.
 (Regional minima ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6pgm2raw.
 (Suppress the header from a pgm �le ) . . . . . . . . . . . . . . . . . . . . 7raw2pgm.
 (Converts from raw format into pgm format ) . . . . . . . . . . . . . . . . 8watershed.
 (Topologi
al binary watershed ) . . . . . . . . . . . . . . . . . . . . . . . . 9wshedtopo.
 (Topologi
al grays
ale watershed ) . . . . . . . . . . . . . . . . . . . . . . 10
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Chapter 3File Do
umentation
3.1 heightminima.
 File Referen
eh-minima operator3.1.1 Detailed Des
riptionh-minima operatorUsage: heightminima in.pgm 
onnex h out.pgmDes
ription: The heightminima operator eliminates those regional minima whi
h have a heightless than the value h. The regional minima are de�ned with 
onnexity 
onnex.Types supported: byte 2d, byte 3dCategory: 
onne
tAuthor:Mi
hel Couprie



6 File Do
umentation3.2 minima.
 File Referen
eregional minima3.2.1 Detailed Des
riptionregional minimaUsage: in.pgm 
onnex out.pgmDes
ription: Sele
ts the regional minima of a grays
ale image with 
onnexity 
onnex.Types supported: byte 2d, int32_t 2d, byte 3d, int32_t 3dCategory: 
onne
t, topogray ,Author:Mi
hel Couprie
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3.3 pgm2raw.
 File Referen
e 73.3 pgm2raw.
 File Referen
esuppress the header from a pgm �le3.3.1 Detailed Des
riptionsuppress the header from a pgm �leUsage: pgm2raw in.pgm out.rawDes
ription: suppress the header from a pgm �leTypes supported: byte 2d, byte 3dCategory: 
onvertAuthor:Mi
hel Couprie
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8 File Do
umentation3.4 raw2pgm.
 File Referen
e
onverts from raw format into pgm format3.4.1 Detailed Des
ription
onverts from raw format into pgm formatUsage: in.raw rs 
s ds headersize nbytespervox littleendian [xdim ydim zdim℄ out.pgmDes
ription: Converts from raw format into pgm format.Parameters:� in.pgm : sour
e �le in raw format� rs (int32_t): row size (number of voxels in a row)� 
s (int32_t): 
olumn size (number of voxels in a 
olumn)� ds (int32_t): number of planes� headersize (int32_t): size of the header in bytes (information in the header will be ignored)� nbytespervox (int32_t): number of bytes per voxel (1, 2 or 4)� littleendian (int32_t) 1: littleendian, 0: bigendian. Usual 
hoi
e is 0.� xdim (�oat, optional) : gap (in the real world) between two adja
ent voxels in a row.� ydim (�oat, optional) : gap (in the real world) between two adja
ent voxels in a 
olumn.� zdim (�oat, optional) : gap (in the real world) between two adja
ent planes.Types supported: byte 3D, int16_t 3D, int32_t 3DWarning:Signed integers are not supported.Category: 
onvertAuthor:Mi
hel Couprie
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3.5 watershed.
 File Referen
e 93.5 watershed.
 File Referen
etopologi
al binary watershed3.5.1 Detailed Des
riptiontopologi
al binary watershedUsage: watershed in.pgm mark.pgm 
onnex [i℄ out.pgmDes
ription: Topologi
al watershed as de�ned in [CB97,CNB05℄.The parameter 
onnex indi
ates the 
onne
tivity of the minima. Possible 
hoi
es are 4, 8 in 2dand 6, 26 in 3d.A marker image is supplied in mark.pgm, see [CNB05a℄ for the role of this marker..The result is a binary image, whi
h is the 
omplementary of the set of regional minima of thegrays
ale topologi
al watershed.If the parameter i is given, then the dual operator is applied.Referen
es:[CB97℄ M. Couprie and G. Bertrand: �Topologi
al Grays
ale Watershed Transformation�, SPIEVision Geometry V Pro
eedings, 3168 (136�146), 1997.[CNB05℄ M. Couprie and L. Najman and G. Bertrand: "Quasi-linear algorithms for the topologi
alwatershed", Journal of Mathemati
al Imaging and Vision, Vol. 22, No. 2-3, pp. 231-249, 2005.[CNB05a℄ M. Couprie and L. Najman and G. Bertrand: "Algorithms for the topologi
al water-shed", Dis
rete geometry for 
omputer imagery, Springer, Vol. 3429, pp. 172-182, 2005.Types supported: byte 2d, byte 3dCategory: 
onne
tAuthor:Mi
hel Couprie
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10 File Do
umentation3.6 wshedtopo.
 File Referen
etopologi
al grays
ale watershed3.6.1 Detailed Des
riptiontopologi
al grays
ale watershedUsage: wshedtopo in.pgm 
onnex [i℄ out.pgmDes
ription: Topologi
al grays
ale watershed as de�ned in [CB97,CNB05℄.The parameter 
onnex indi
ates the 
onne
tivity of the minima. Possible 
hoi
es are 4, 8 in 2dand 6, 26 in 3d.If the parameter i is given, then the dual operator is applied.Referen
es:[CB97℄ M. Couprie and G. Bertrand: �Topologi
al Grays
ale Watershed Transformation�, SPIEVision Geometry V Pro
eedings, 3168 (136�146), 1997.[CNB05℄ M. Couprie and L. Najman and G. Bertrand: "Quasi-linear algorithms for the topologi
alwatershed", Journal of Mathemati
al Imaging and Vision, Vol. 22, No. 2-3, pp. 231-249, 2005.Types supported: byte 2d, byte 3dCategory: 
onne
tAuthor:Mi
hel Couprie
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