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Chapter 1

Documentation of milena

1.1 Introduction

This is the documentation of Milena.

1.2 Overview of Milena.

e min

* min:
* min:
* min:
* mln:
* min:
e min:
* min:
e min:
e min:
* min:
* miln:
* min:
* min:
* min:
* mln:
e min:

e min:

:accu
:algebra
:arith
:binarization
:border
:canvas
:convert
:data

:debug
:display
:draw

estim
:extension
:fun

:geom
:graph

:histo



2 Documentation of milena

* min::io

* min::labeling
* min::data

e mln::linear

* mln::literal

* mln::logical
* mln::make

* mln::math

* mln::metal

* mln::morpho
* mln::norm

* mln::opt

e min::pw

* mln::registration
* min::set

* mln::tag

* min::test

e mln::topo

* mln::trace

e mln::trait

e mln::transform
e mln::util

* mln::value

e min::win

1.3 Copyright and License.

Copyright (C) 2007, 2008, 2009, 2010, 2011 EPITA Research and Development (LRDE)
This documentation is part of Olena.

Olena is free software: you can redistribute it and/or modify it under the terms of the GNU General Public
License as published by the Free Software Foundation, version 2 of the License.

Olena is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even
the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with Olena. If not, see
<http://www.gnu.org/licenses/>.
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Chapter 2

Quick Reference Guide

* Installation

» Foreword

* Site

* Site set

* Image

e Structural elements: Window and neighborhood
* Sites, psites and dpoints
* Iterators

¢ Memory management

* Basic routines

* Input / Output

* Graphs and images
 Useful global variables
» Useful macros

* Common Compilation Errors



Quick Reference Guide

2.1

2.1.1

Installation

Requirements

2.1.1.1 To compile the user examples

2.1.1.2 To compile the documentation (Optional)

2.1.1.3 To develop in Olena

2.1.2 Getting Olena

2.1.3 Building Olena

2.2 Foreword

2.2.1 Generality

2.2.2 Directory hierarchy

2.2.3 Writing and compiling a program with Olena
2.3 Site

2.4 Site set

Iterators

24.1

24.2

Basic interface

Optional interface

box2d b (2,3);

// The bbox can be retrived in constant time.
std::cout << b.bbox () << std::endl;

// nsites can be retrieved in constant time.

std::cout << "nsites = " << b.nsites() << std::endl;
[(0,0)..(1,2)]
nsites = 6

p_array<point2d> arr;
arr.insert (point2d(1,0));
arr.insert (point2d(1,1));

// The bbox is computed thanks to bbox() algorithm.
box2d box = geom: :bbox (arr);
std::cout << box << std::endl;

// p_array provides nsites(),

Generated on Fri Sep 16 2011 16:33:16 for Milena (Olena) by Doxygen



2.5 Image

// it can be retrieved in constant time.

std::cout << "nsites = " << arr.nsites() << std::endl;
[(1,0)..(1,1)]
nsites = 2
2.5 Image
2.5.1 Definition
2.5.2 Possible image types
2.5.3 Possible value types
2.5.4 Domain
// Define a box2d from (-2,-3) to (3,5).
box2d b = make::box2d(-2,-3, 3,5);
// Initialize an image with b as domain.
image2d<int> ima (b);
std::cout << "b = " << b << std::endl;
std::cout << "domain = " << ima.domain () << std::endl;
b= 1[(-2,-3)..(3,5)]
domain = [(-2,-3)..(3,5)]
// Create an image on a 2D box
// with 10 columns and 10 rows.
image2d<bool> ima (make::box2d (10, 10));
mln_site_ (image2d<bool>) pl (20, 20);
mln_site_ (image2d<bool>) p2(3, 3);
std::cout << "has(pl)? "
<< (ima.has(pl) ? "true" "false")
<< std::endl;
std::cout << "has(p2)? "
<< (ima.has (p2) ? "true" "false")
<< std::endl;
has (pl)? false
has (p2)? true
point2d p(9,9);
// At (9, 9), both values change.
imal(p) = "'M’;
ima2(p) = "W’ ;
bool b = (imal(p) == ima2(p));
std::cout << (b ? "True" "False") << std::endl;

False
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2.5.5 Border and extension

2.5.5.1 Image border

bool vals([3][3] = { { 0, 1, 1 },
{1, 0, 01},
{1

, 1, 0} };

image2d<bool> ima_def = make::image (vals);
border::fill (ima_def, false);
debug: :println_with_border (ima_def) ;

std::cout << "===========" << std::endl << std::endl;

border::thickness = 0;
image2d<bool> ima_bt0 = make::image (vals) ;
debug: :println_with_border (ima_bt0) ;

2.5.5.2 Generality on image extension

imamorphed

2.5.5.3 Different extensions

image2d<rgb8> lena;

io::ppm::load(lena, MLN_IMG_DIR "/small.ppmn");
box2d bbox_enlarged = lena.domain();
bbox_enlarged.enlarge (border: :thickness);

mln_VAR (ima_roi, lena | fun::p2b::big_chess<box2d> (lena.domain (),

2.5.5.3.1 Extension with a value

mln_VAR (ext_with_val, extended_to(extend(ima_roi,

))i

2.5.5.3.2 Extension with a function

namespace mln

{

struct my_ext : public Function_v2v<my_ext>

{

literal::blue),

10));

bbox_enlarged
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typedef value::rgb8 result;

value::rgb8 operator () (const point2d& p) const
{
if ((p.row() + p.col()) % 20)

return literal::black;
return literal::white;
bi

} // end of namespace mln

mln_VAR (ext_with_fun, extended_to(extend(ima_roi, my_ext()), bbox_enlarged)) ;

2.5.5.3.3 Extension with an image

mln_VAR (ext_with_ima, extend(ima_roi, lena));

// Default border size is set to 0.

// Image defined on a box2d from
// (0, 0) to (2, 2)
image2d<int> imal (2, 3);

std::cout << "imal.has (0, 0) : "
<< imal.has (point2d (0, 0)) << std::endl;

std::cout << "imal.has (-3, 0) : "
<< imal.has (point2d (-3, 0)) << std::endl;

std::cout << "imal.has (2, 5) : "
<< imal.has (point2d (2, 5)) << std::endl;

std::cout << "=========" << std::endl;

// Set default border size to 0.
border::thickness = 0;

// Image defined on a box2d from
// (0, 0) to (2, 2)
image2d<int> ima2 (2, 3);

std::cout << "ima2.has (0, 0) : "
<< imaZ2.has (point2d (0, 0)) << std::endl;

std::cout << "ima2.has (-3, 0) : "
<< ima2.has (point2d (-3, 0)) << std::endl;

std::cout << "ima2.has (2, 5) : "
<< imaZ2.has (point2d (2, 5)) << std::endl;

imal.has (0, 0) 1
imal.has (-3, 0) 1
imal.has (2, 5) 1
ima2.has (0, 0) 1
ima2.has (-3, 0) 0
ima2.has (2, 5) 0

border::thickness = 30;

// Declare the image to be rotated.
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image2d<value::rgb8> imal_ (220, 220);

data::fill (imal_, literal::cyan);

border::fill (imal_, literal::yellow);

// Set an infinite extension.

mln_VAR (imal, extend(imal_, pw::cst(literal::yellow)));

// Declare the output image.
image2d<value: :rgb8> ima2 (220, 220);
data::fill (ima2, literal::cyan);
border::fill (ima2, literal::yellow);

box2d extended_domain= imal.domain();
extended_domain.enlarge (border: :thickness) ;

// Draw the domain bounding box

draw: :box (imal, geom::bbox(imal_), literal::red);
// Save the image, including its border.
doc: :ppmsave (imal | extended_domain, "ima2d-rot");

// Define and apply a point-wise rotation
fun::x2x::rotation<2, float> rotl1l (0.5, literal::zero);
image2d<value: :rgb8>::fwd_piter p(imal.domain());
for_all(p)
{
algebra::vec<2, float> pv = p.to_site().to_vec();
algebra::vec<2, float> v = rotl.inv () (pv);
ima2 (p) = imal (v);

draw: :box (ima2, ima2.bbox (), literal::red);
doc: :ppmsave (extended_to (ima2, extended_domain), "ima2d-rot");

my_routine (ima | ima.domain());

2.5.6 Interface

2.5.7 Load and save images

image2d<bool> ima;
io::pbm::load(ima, MLN_DOC_DIR "/img/small.pbm");

io::pbm::save (ima, MLN_DOC_DIR "/figures/ima_save.pbm");

2.5.8 Create an image

// Build an empty image;
image2d<value::int_u8> imgla;

// Build an image with 2 rows

// and 3 columns sites
image2d<value::int_u8> imglb (box2d (2, 3));
image2d<value::int_u8> imglc (2, 3);

bool vals[6][5] = {
{0, 1, 1, 0, O},
{6, 1, 1, 0, O},
{0, 0, 0, 0, O},
{1, 1, 0, 1, 0},
{1, 0, 1, 1, 1},
{1, 0, 0, 0, 0O}

i
image2d<bool> ima = make::image (vals);
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image2d<value::int_u8> img2a (2, 3);
image2d<value::int_u8> img2b;

initialize (img2b, img2a);
data::fill (img2b, img2a);

Fill

2.5.9 Access and modify values

box2d b (2,3);
image2d<value::int_u8> ima (b);

// On image2d, Site <=> point2d
point2d p (1, 2);

// Associate ’9’ as value for the site/point2d (1,2).

// The value is returned by reference and can be changed.

opt::at(ima, 1,2) = 9;

std::cout << "opt::at(ima, 1,2) = " << opt::at(ima, 1,2)
<< std::endl;

std::cout << "ima(p) = " << ima(p) << std::endl;

std::cout << "—-—-" << std::endl;

// Associate ’2’ as value for the site/point2d (1,2).
// The value is returned by reference
// and can be changed as well.

ima(p) = 2;
std::cout << "opt::at(ima, 1,2) = " << opt::at(ima, 1,2)
<< std::endl;
std::cout << "ima(p) = " << ima(p) << std::endl;
opt::at(ima, 1,2) = 9
ima(p) = 9
opt::at(ima, 1,2) = 2
ima(p) = 2
Iterators

2.5.10 Image size

image2d<int> ima (make::box2d (0,0, 10,12));

std::cout << "nrows = " << ima.nrows ()
<< " — n
<< "ncols = " << ima.ncols(

<< std::endl;

nrows = 11 - ncols = 13
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2.6 Structural elements: Window and neighborhood

2.6.1 Define an element
2.6.1.1 Window

2.6.1.2 Neighborhood

label_8 nlabels;
image2d<label_8> 1bl = labeling::blobs(ima, c4(), nlabels);

2.6.1.3 Custom structural elements

window2d win;

win.insert (-1, -1);
win.insert (-1, 0);
win.insert (-1, 1);

[e]

bool b[9] = {1 0, 0,
1, 0, 0O,
1, 0, 0 1};

bool b2[3][3] { {1, 0, 01},
{1, 0, 0},

{1, 0, 0} };

window2d win = convert::to<window2d> (b);
window2d win2 = convert::to<window2d> (b2);

2.6.1.4 Conversion between Neighborhoods and Windows
2.7 Sites, psites and dpoints

2.7.1 Need for site

2.7.2 Need for psite

unsigned my_values (const mln::point2dé& p)
{
if (p.row() == 0)
return 8;
return 9;

}
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p_array<point2d> arr;
arr.append (point2d (3, 6)
arr.append (point2d (3, 7)
arr.append (point2d (3, 8));
arr.append (point2d (4, 8)
arr.append (point2d (4, 9)

mln_VAR (ima, my_values | arr);
c 6789
r
+—+—+—+
31 U=l
+—t+—+—+—+
4 [
+—+-+
arr[] =01 2 3 4
e
[ - R

2.7.3 From psite to site

2.7.4 Dpoint

dpoint2d dp(-1,0);
point2d p(1,1);

std::cout << p + dp << std::endl;

(0,1)

2.8 Iterators

box2d b (3, 2);
mln_piter_ (box2d) p(b);

for_all (p)
std::cout << p; //prints every site coordinates.

(0,0) (0,1) (1,0) (1,1) (2,0) (2,1)

template <typename I>
void fill(I& ima, mln_value (I) v)
{
mln_piter(I) p(ima.domain());
for_all (p)
ima(p) = v;

template <typename I, typename J>
void paste(const I& data, J& dest)
{

mln_piter (I) p(data.domain());
for_all(p)
dest (p) = data(p);

Useful macros
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2.9 Memory management

image2d<int> imal (box2d (2, 3));
image2d<int> ima2;

point2d p(1,2);

ima2 = imal; // imal.id() == ima2.id()

// and both point to the same memory area.

ima2(p) = 2; // imal is modified as well.
// prints "2 - 2"
std::cout << ima2(p) << " - " << imal (p)
// prints "true"
std::cout << (ima2.id_() == imal.id_())
image2d<int> imal (5, 5);
image2d<int> ima3 = duplicate(imal);
point2d p(2, 2);
ima3 (p) = 3;
std::cout << ima3(p) << " - " << imal (p)
std::cout << (ima3.id_() == imal.id_())
3 -0
0

2.10 Basic routines

2.10.1 Fill
image2d<char> imga (5, 5);
data::fill (imga,

"a’);

data::fill((imga | box2d(1,2)).rw(), ’a’);

2.10.2 Paste

image2d<unsigned char> imgb (make::box2d (5,

<< std

::endl;

<< std::endl;

// Makes a deep copy.

<< std::endl;
<< std::endl;

5, 7,8));

// Initialize imga with the same domain as imgb.

image2d<unsigned char> imga (imgb.domain());

// Initialize the image values.
data::fill (imgb, ’'b’);

// Paste the content of imgb in imga.
data::paste (imgb, imga);

debug: :println(imga) ;
98 98 98 98

98 98 98 98
98 98 98 98

image2d<int> imal (5, 5);

’
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image2d<int> ima2 (10, 10);

std::cout << "imal.domain() = " << imal.domain ()
<< std::endl;
std::cout << "ima2.domain() = " << ima2.domain ()

<< std::endl;

image2d<int> imal (5, 5);
image2d<int> ima2 (10, 10);

std::cout << "imal.domain() = " << imal.domain ()
<< std::endl;
std::cout << "ima2.domain() = " << ima2.domain ()

<< std::endl;

2.10.3 Blobs

bool vals[6][5] = {

]
{0, 1, 1, 0, 0},
{0, 1, 1, 0, 0},
{0, o, 0, 0, 0},
{1, 1, 0, 1, 0},
{1, 0, 1, 1, 1},
{1, 0, 0, 0, 0}

}i
image2d<bool> ima = make::image (vals);

label_8 nlabels;
image2d<label_8> 1bl = labeling::blobs(ima, c4(), nlabels);

2.10.4 Logical not

bool vals[5][5] = {
{1, 0, 1, 0, O},
{0, 1, 0, 1, 0O},
{1, 0, 1, 0, 03},
{0, 1, 0, 1, 0},
{0, 1, 0, 1, 0}

i
image2d<bool> ima = make::image (vals);

image2d<bool> ima_neg = logical::not_ (ima);

logical::not_inplace (ima);

2.10.5 Compute

2.10.5.1 Accumulators

data::compute (accu::meta::stat::max, ima);

data::compute (accu::meta::stat::max (), ima);

2.10.5.2 Example with labeling::compute()

bool vals[6][5] = {
{0, 1, 1, 0, 0O},
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{0, 1, 1, 0, 0},
{0, 0, 0, 0, 0},
{1, 1, 0, 1, 0},
{1, 0, 1, 1, 1},
{1, 0, 0, 0, 0}

bi

image2d<bool> ima = make::image (vals);

label_8 nlabels;

image2d<label_8> 1bl = labeling::blobs (ima,

util::array<box2d> boxes =

labeling: :compute (accu: :meta: :shape: :bbox (),

1bl,
nlabels);

for (unsigned i = 1; i <= nlabels; ++1i)
std::cout << boxes[i] << std::endl;

[(0,1)..(1,2)]
[(3,0)..(5,1)1
[(3,2)..(4,4)]
unsigned nsites = geom::nsites(ima);

2.10.6 Working with parts of an image

//function_p2b
bool my_function_p2b(mln::point2d p);

//function_p2v

//V is the value type used in the image.
template <typename V>

V my_function_p2v (mln::point2d p);

bool vals|[6] ]
{6, 1, 1, 0, O},
{0, 1, 1, 0, 0O},
{0, o, 0, 0, O},
{1, 1, 0, 1, 0},
0, 1, 1
0, 0, 0

[5

’ ’

’

{1, 1}y
, 0}

’ ’

{1, 0, 0O,

bi

image2d<bool> ima = make::image (vals);

2.10.6.1 Restrict an image with a site set

p_array<point2d> arr;

// We add two points in the array.
arr.append (point2d (0, 1));
arr.append (point2d (4, 0));

// We restrict the image to the sites
// contained in arr and fill these ones
// with 0.

// We must call "rw()" here.

data::fill ((ima | arr).rw(), 0);

debug: :println((ima | arr));
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mln_VAR (ima2, ima | arr);
// We do not need to call "rw()" here.
data::fill (ima2, 0);

2.10.6.2 Restrict an image with a predicate

label_8 nlabels;
image2d<label_8> 1bl = labeling::blobs(ima, c4(), nlabels);

mln_VAR(1bl_2, 1bl | (pw::value(lbl) == pw::cst(2u)));

image2d<rgb8> ima2;
initialize (ima2, ima);
data::fill (ima2, literal::black);

data::fill ((ima2 | 1bl_2.domain()).rw(), literal::red);

label_8 nlabels;
image2d<label 8> lab = labeling::blobs(ima, c4(), nlabels);

image2d<rgb8> ima2;
initialize (ima2, ima);

data::fill (ima2, literal::black);

data::fill ((ima2 | (pw::value(lab) == pw::cst(2u))).rw(), literal

2.10.6.3 Restrict an image with a C function

bool row_oddity (mln::point2d p)
{

return p.row() % 2;

image2d<rgb8> ima2;
initialize (ima2, ima);
data::fill (ima2, literal::black);

data::fill ((ima2 | row_oddity) .rw(), literal::red);

ima | sub_D

= o
= e
= o

mln_VAR (imabl, ima | (pw::value(ima) == pw::cst(lu)));

s:red);
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111
box2d bl(1,0, 1, 2);
mln_VAR (imac, imabl | bl);

// Print:
// 1 11
debug: :prinln (imac) ;

box2d b2 (0,0, 1, 1);

// Will fail at runtime.

// ima.domain () .has((0,0)) is false.
mln_VAR (imad, imabl | b2);

debug: :prinln (imad) ;

ima / sub_D

2.11 Input/ Output

2.11.1 ImageMagick

2.11.2 GDCM
2.12 Graphs and images

2.12.1 Description

2.12.2 Example

B W N RO
[
s —— — N

util::graph g;

for (unsigned i = 0; 1 < 5; ++1)
g.add_vertex(); // Add vertex 'i’;

.add_edge (0, 1); // Associated to edge
.add_edge (1, 2); // Associated to edge
.add_edge (1, 3); // Associated to edge
(3, 4)
(4, 2)

.add_edge ; // Associated to edge
.add_edge ; // Associated to edge

’

Qe QQuue
S W NP o

’

typedef fun::i2v::array<point2d> F;
F £(5); // We need to map 5 vertices.

£(0) = point2d(0, 0);
f(l) = point2d (2, 2);
£(2) = point2d (0, 4);
f(3) = point2d(4, 3);
f(4) = point2d (4, 4);
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typedef p_vertices<util::graph, F> pv_t;
pv_t pv(g, f);

template <typename S>
struct viota_t : public mln::Function_v2v< viota_t<S> >

{
typedef unsigned result;

viota_t (unsigned size)
{

v_.resize(size);

for (unsigned i = 0; 1 < size; ++1i)
v_[i] = 10 + 1i;
}
unsigned
operator () (const mln_psite(S)& p) const
{
return v_[p.v().1d()];
}
protected:

std::vector<result> v_;
Vi

// Constructs an image
viota_t<pv_t> viota(pv.nsites());
mln_VAR (graph_vertices_ima, viota | pv);

//Prints each vertex and its associated data.
mln_piter_(graph_vertices_ima_t) p(graph_vertices_ima.domain());
for_all(p)
std::cout << "graph_vertices_ima(" << p << ") ="
<< graph_vertices_ima (p) << std::endl;

graph_vertices_ima((0,0)) = 10
graph_vertices_ima((2,2)) = 11
graph_vertices_ima((0,4)) = 12
graph_vertices_ima((4,3)) = 13
graph_vertices_ima((4,4)) = 14

// Function which maps sites to data.
viota_t viota(g.v_nmax());

// Iterator on vertices.
mln_vertex_iter_(util::graph) v(g);

// Prints each vertex and its associated value.
for_all (v)
std::cout << v << " : " << viota(v) << std::endl;

10
11
12
13
14

=S wWw N e O

// Iterator on vertices.
mln_vertex_iter_(util::graph) v (g);

// Iterator on v’s edges.
mln_vertex_nbh_edge_iter_(util::graph) e(v);
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=S w N e o

(0,1) )
(1,2) : )
(1,3) = (0,1)
(3,4) : )
(2,4) )

=S w N e O

// Prints the graph

// List all edges for each vertex.
for_all(v)

{

std::cout << v << " : ";
for_all (e)
std::cout << e << " ";

std::cout << std::endl;

(0,1)
(0, 1)
(1,2)
(1,3)
(3,4)

// Iterator on edges.
mln_edge_iter_(util::graph) e(g);

// Iterator on edges adjacent to e.
mln_edge_nbh_edge_iter_(util::graph)

// Prints the graph

ne(e);

// List all adjacent edges for each edge.

for_all (e)
{
std::cout << e << " ",
for_all (ne)
std::cout << ne << " ";
std::cout << std::endl;

~

(2,4)
(3,4)

~

~

~

W N PP
~
BN W W

// Iterator on vertices.
mln_vertex_iter_(util::graph) v (g);

// Iterator on vertices adjacent to v.
mln_vertex_nbh_vertex_iter_(util::graph) nv(v);

// Prints the graph

// List all adjacent edges for each edge.

for_all (v)
{
std::cout << v << " : ";
for_all (nv)
std::cout << nv << " ";
std::cout << std::endl;

W - o
SR
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2.13 Useful global variables

2.14 Useful macros

2.14.1 Variable declaration macros
2.14.2 Iterator type macros

2.14.2.1 Default iterator types

2.14.2.2 Forward iterator types

2.14.2.3 Backward iterators

2.14.2.4 Graph iterators

2.15 Common Compilation Errors
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Chapter 3

Tutorial

* Welcome

¢ Installation

* Getting started with Milena
* Data representation

* Load and save images

* Create your first image

* Read and write images

* Regions of interest

3.1 Welcome

3.1.1 How to learn Milena
3.1.2 Obtaining the library

3.1.3 Downloading the library
3.1.3.1 Downloading from SVN

Installation Directory structure Join the mailing lists

3.1.3.2 Downloading packaged releases

Installation Directory structure Join the mailing lists Documentation
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Tutorial

3.1.4 Join the mailing lists
3.1.5 Directory structure
3.1.6 Documentation

3.1.7 Community and Support

Join the mailing lists Contacts

3.1.8 Project status

Join the mailing lists

3.1.9 A brief history of Milena

3.1.10 Contacts

Installation

3.2 Installation

3.2.1 Bootstrap (SVN Sources)

Configure

3.2.2 Configure

3.2.3 Install

Optional compilation Installation content

3.2.4 Optional compilation
3.2.4.1 Examples
3.2.4.2 Tools

3.2.4.3 Tests

3.2.5 Installation content

Welcome Getting started with Milena
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3.3 Getting started with Milena

3.3.1 Getting familiar with genericity

// Java or C —like code

void fill (image *ima, unsigned char v)

{

for (int i = 0; i < ima->nrows; ++1i)
for (int j = 0; j < ima->ncols; ++7j)
ima->datal[i] [j] = v;

template <typename I>
void fill(I& ima, mln_value (I) v)
{
mln_piter(I) p(ima.domain());
for_all(p)
ima(p) = vj

fill(ima, literal::green);

box2d b(20,20);
fill((ima | b).rw(), literal::green);

3.3.2 First generic algorithm

#include <mln/core/image/image2d.hh>
#include <mln/core/image/dmorph/image_if.hh>
#include <mln/core/alias/neighb2d.hh>
#include <mln/data/fill.hh>

#include <mln/labeling/blobs.hh>
#include <mln/labeling/compute.hh>
#include <mln/labeling/blobs.hh>
#include <mln/data/compare.hh>
#include <mln/util/array.hh>

#include <mln/value/label_8.hh>
#include <mln/accu/math/count.hh>

#include <mln/pw/all.hh>

#include <tests/data.hh>
#include <doc/tools/sample_utils.hh>

namespace mln

{

template <typename I, typename N>
mln_concrete (I)
my_algorithm(const Image<I>& ima_,

const Neighborhood<N>& nbh_)

trace::entering ("my_algorithm");

const I& ima = exact (ima_);
const N& nbh = exact (nbh_);
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mln_precondition(ima.is_valid());
mln_precondition(nbh.is_valid());

typedef value::label_8 V;

V nlabels;

mln_ch_value(I,V) 1lbl = labeling::blobs(ima, nbh, nlabels);
util::array<unsigned>

count = labeling::compute (accu::meta::math::count (),
1bl,
nlabels) ;

mln_concrete (I) output;
initialize (output, ima);
data::fill (output, literal::one);

for (unsigned i = 1; i <= nlabels; ++1)
if (count[i] < 10u)
data::fill ((output | (pw::value(lbl) == pw::cst(i))).rw(),

literal::zero);

trace::exiting ("my_algorithm");
return output;

} // end of namespace mln

template <typename I, typename N>
mln_concrete (I)
my_algorithm(const Image<I>& ima_,

const Neighborhood<N>& nbh_)

trace::entering ("my_algorithm");

Debug hints

const I& ima = exact (ima_);
const N& nbh = exact (nbh_);
mln_precondition(ima.is_valid());
mln_precondition (nbh.is_valid());

typedef value::label_8 V;

V nlabels;

mln_ch_value(I,V) 1lbl = labeling::blobs(ima, nbh, nlabels);
util::array<unsigned>

count = labeling::compute (accu::meta::math::count (),
1b1,
nlabels);

mln_concrete (I) output;
initialize (output, ima);
data::fill (output, literal::one);

for (unsigned i = 1; i <= nlabels; ++1i)
if (count[i] < 10u)
data::fill ((output | (pw::value(lbl) == pw::cst(i))).rw(),

literal::zero);

trace::exiting ("my_algorithm");
return output;
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3.3.3 Compilation
3.3.3.1 Include path
3.3.3.2 Library linking

Input / Output

3.3.3.3 Disable Debug
3.3.3.4 Compiler optimization flags
33341 GCC

3.3.3.4.2 Other compilers

3.3.4 Debug hints
3.3.4.1 Using assertions and GDB

3.3.4.2 Traces

//

trace::quiet = false;

labeling::blobs (ima, c4(), nlabels);
trace::quiet = true;

geom: :bbox (ima) ;

//

3.3.4.3 Debug routines

image2d<int_u8> ima (5,5);
data::fill (ima, 2);
debug: :println(ima) ;

DN DNN
DN N
NN
DN DNDN
DN N

image2d<int_u8> ima (5,5);
data::fill (ima, 2);
border::fill (ima, 7);

debug: :println_with_border (ima) ;

~N 000 g
N 0009
B N S Y
NN I I
NN I I
NN I J
NN I J
DN I J
N 0099
~N 0099
~ - J 3 34
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77722222777
77722222777
L Y B A A A
L Y A Y A A
L A B A A
int_u8 vals([25] = { 100, 100, 200, 200, 230,

100, 100, 200, 230, 230,
140, 140, 140, 0, O,
65, 186, 65, 127, 127,

65, 65, 65, 127, 127 };

image2d<int_u8> ima = make::image2d(vals);
image2d<rgb8> ima_color = labeling::colorize(rgb8(), ima, 230);

Installation Data representation

3.4 Data representation

3.4.1 Sites

point2d p(3,3);
std::cout << p << std::endl;

(3,3)

3.4.2 Site sets

Site set

3.4.2.1 Creating a site set

box2d b (4,4);

(0,0), (0,1), (0,2), (0,3), (1,0), (1, 1), (1,2), (1,3), (2,0), (2,1), (2,2), (2,3
) (3,0), (3,1), (3,2), (3,3),

mln_piter_ (p_array<point2d>) p(arr);
for_all (p)

std::cout << p << ", ";
std::cout << std::endl;

(=2,-2), (=2,-1), (=2,0), (=2,1), (=2,2), (-1,-2), (-1,-1), (-1,0), (-1,1), (-1,2
), (0,-2), (0,-1), (0,0), (O,1), (0,2), (1,-2), (1,-1), (1,0), (1,1), (1,2), (2,-
2y, (2,-1), (2,0), (2,1), (2,2),

mln_piter_ (box2d) p(b);
for_all (p)

std::cout << p << ", ";
std::cout << std::endl;

(2,2), (1,2),
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3.5 Load and save images

3.4.2.2 Getting access to sites

3.4.3 Images

3.4.3.1 Creating an image

3.4.3.2 Reading an image from a file
3.4.3.3 Accessing data

Getting started with Milena Load and save images

3.5 Load and save images

image2d<bool> ima;
io::pbm::load(ima, MLN_DOC_DIR "/img/small.pbm");

io::pbm::save (ima, MLN_DOC_DIR "/figures/ima_save.pbm");

Load and save images Data representation Create your first image

3.6 Create your first image

See also

tuto2_first_image.cc

bool vals[13][21] = {
{0, o0, 0, 0, 0o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, O,
{0, 1, o0, 1, 0, 1, 1, 1, 0, 1, O, O, O, 1, O, O, O,
{0, 1, 0, 1, 0, 1, 0, 0, O, 1, 0O, 0O, O, 1, 0O, 0O, O,
{0, 1, 1,1,¢01,1,1, 0 1, 0, 0, O, 1, O, O, O,
{0, 1, 0, 1, 0, 1, 0, 0, O, 1, O, O, O, 1, O, O, O,
{0, 1, 0, 1, 0, 1, 1, 1, 0, 1, 1, 1, 0, 1, 1, 1, O,
{, o, o, o, o, 0, 0, 0, 0, 0, 0, O, O, O, O, O, O,
{0, 1, 0, 1, 0, 0, 1, 0, O, 1, 1, 0O, O, 1, 0, 0O, O,
{, 1, 0, 1, 0, 1, 0, 1, O, 1, O, 1, O, 1, O, O, O,
{0, 1, 0, 1, 0, 1, 0, 1, O, 1, 1, 0O, O, 1, 0, 0O, O,
{0, 1, 1,1,¢01,%901, 0 1, 0,1, 0, 1, O, O, O,
{0, 1, 0, 1, 0, 0, 1, 0, 0, 1, O, 1, O, 1, 1, 1, O,
{0, o0, 0, o0, o, o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, O,

bi

image2d<bool> ima = make::image (vals);

Create an image

debug: :println(ima) ;

~ S~ S~~~

~

~ S~ 0~~~

OR PP PP OORRE OO
<

~

O OO0 O0ORFrHr OF OO OoORr o

oo+ krHrRPROOORKr FHRKFE OO

0},
O}I

O}I
0},
O}’
0},
0},
0},

O}I
0},
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doc: :pbmsave (ima, "tuto2_first_image");

Possible value types Load and save images Read and write images

3.7 Read and write images
See also
tuto3_rw_image.cc
image2d<value: :rgb8> ima (40,

40);

data::fill (ima, literal::red);

for (def::coord row = 20; row < 30; ++row)
for (def::coord col = 20; col < 30; ++col)
ima (point2d(row, col)) = literal::blue;

for (def::coord row = 20; row < 30; ++row)
for (def::coord col = 20; col < 30; ++col)
opt::at (ima, row, col) = literal::blue;

image2d<value::rgb8> lena;
io::ppm::load(lena,
data::fill (ima,

lena) ;

data::paste(ima, lena);

MLN_IMG_DIR "/small.ppm");

Access and modify values Fill Paste Create your first image Regions of interest

3.8 Regions of interest

See also

tuto4_genericity_and_algorithms.cc

image2d<value::rgb8> lena;
io::ppm::load(lena,

namespace data

{

template <typename I, typename D>
void fill (Image<I>& ima,

const D& data);

MLN_IMG_DIR "/small.ppm");
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3.8.1 Image domain restricted by a site set

box2d roi = make::box2d (20, 20, 39, 39);

data::fill((lena | roi).rw(), literal::green);

3.8.2 Image domain restricted by a function

p_array<point2d> arr;

for (def::coord row = geom::min_row(lena); row < geom::max_row(lena); ++row)
for (def::coord col = geom::min_row(lena); col < geom::max_col (lena); ++col)
if (((row + col) % 2) == 0)

arr.append (point2d(row, col));

for (def::coord row = geom::min_row(lena); row < geom::max_row(lena); ++row)
for (def::coord col = geom::min_row(lena); col < geom::max_col (lena); ++col)
if (((row + col) % 2) == 0)
opt::at (lena, row, col) = literal::green;
data::fill((lena | fun::p2b::chess()).rw(), literal::green);

3.8.3 Image domain restricted by a mask

image2d<bool> mask;
initialize (mask, lena);
data::fill (mask, false);

(
data::fill ((mask | make::box2d (10, 10, 14, 14)).rw(), true);
data::fill ((mask | make::box2d (25, 15, 29, 18)).rw(), true);
data::fill ((mask | make::box2d (50, 50, 54, 54)).rw(), true);
data::fill((lena | pw::value (mask)).rw(), literal::green);

3.8.4 Image domain restricted by a predicate

image2d<bool> lena_bw = binarization::binarization(lena, keep_specific_colors(
)i

value::label_8 nlabels;

image2d<value::label_8> label = labeling::blobs(lena_bw, c8(), nlabels);

data::fill((lena | (pw::value(label) == pw::cst(Ou))).rw(), literal::blue);

Read and write images
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Chapter 4

Module Index

4.1 Modules

Here is a list of all modules:

TYPES .« o o e e e 98
Graphes . . . . . . 94
Images . . . . . . e 95

Basictypes . . . . ... 95
Imagemorphers . . . . . . . . L 96
Valuesmorphers . . . . . . . .. 96
Domainmorphers . . . . . . . ... 97
Identity morphers . . . . . . .. L 98
Neighborhoods . . . . . . . . . e 101
ID neighborhoods . . . . . . . . . . .. 101
2D neighborhoods . . . . . . . . ... 102
3D neighborhoods . . . . . . . .. 104
SIE SIS« . v o v v e e 108
Basictypes . . . . ... 108
Graphbased . . . . . . . . . . 109
Complex based . . . . . .. .. L 109
SParse types . . . . ..o 109
Queuebased . . . . . . .. e e e 110
Utilities . . . . . . o o e 110
Windows . . . .. 111
IDWINdOWS . . . . . . . e 112
2D wWIndows . . . .. e 113
BDWINdOWS . . . . e e 115
N-Dwindows . . . . . . o e e 118
Multiple windows . . . . . . . . .o 118

Accumulators . . . . ... 99
ONSIE SELS . . . v v o o i e e e e e 91
ONimages . . . . . . . o v it 91
Onvalues . . . . . . . e 92
Multiple accumulators . . . . . .. ... 94

Routines . . . . . . . . o 99

Canvas . . . . .. e e 99
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Functions . . . . . . . . . e e e e e e 100
V2W2VEUNCHIONS . . . . . . . . e e e e e e e 118
V2W_W2VIUNCtions . . . . . . . . e 119
vv2b functions . . . . . . . . L e e e e 119
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Chapter 5

Namespace Index

5.1 Namespace List

Here is a list of all documented namespaces with brief descriptions:

min (Mln/convert/to_image.hh ) . . . . . . ... L 121
mln::accu (Namespace of accumulators ) . . . . . . . . . ... oL 164
mln::accu::image (Namespace of accumulator image routines ) . . . . . . . . .. .. ...... 168
mln::accu::impl (Implementation namespace of accumulator namespace ) . . . . . ... .. .. 168
mln::accu::logic (Namespace of logical accumulators ) . . . . ... ... ... ... ...... 168
mln::accu::math (Namespace of mathematic accumulators ) . . . . . . ... ... ... .. ... 168
mln::accu::meta::logic (Namespace of logical meta-accumulators ) . . . . . .. ... ... ... 169
mln::accu::meta::math (Namespace of mathematic meta-accumulators ) . . . . . ... ... .. 169
mln::accu::meta::shape (Namespace of shape meta-accumulators ) . . . . . .. ... ... ... 170
mln::accu::meta::stat (Namespace of statistical meta-accumulators ) . . . . .. ... ... ... 170
mln::accu::shape (Namespace of shape accumulators ) . . . . . . . . . ... ... ... ..... 171
min::accu::stat (Namespace of statistical accumulators ) . . . . . . . . ... .. ... .. .... 172
mln::algebra (Namespace of algebraic structure ) . . . . . . . ... ... ... ... ... 173
min::arith (Namespace of arithmetic) . . . . . . . . . . ... ... ... .. .. .. ... 175
mln::arith::impl (Implementation namespace of arith namespace ) . . . ... ... . ... ... 188
mln::arith::impl::generic (Generic implementation namespace of arith namespace ) . . . . . .. 188
mln::binarization (Namespace of "point-wise" expressiontools ) . . . . .. ... ... ... .. 189
min::border (Namespace of routines related to image virtual (outer) border ) . . . . . . ... .. 190
mln::border::impl (Implementation namespace of border namespace ) . . . .. ... ...... 193
mln::border::impl::generic (Generic implementation namespace of border namespace ) . . . . . 194
miln::canvas (Namespace of canvas ) . . . . . . . . . . . .. Lo e 194
mln::canvas::browsing (Namespace of browsingcanvas ) . . . . . ... ... ... ... .... 195
mln::canvas::impl (Implementation namespace of canvas namespace ) . . . . ... ... .. .. 196
mln::canvas::labeling (Namespace of labelingcanvas ) . . . . . ... ... ... ... ..... 196
mln::canvas::labeling::impl (Implementation namespace of labeling canvas namespace ) . . . . . 197
mln::canvas::morpho (Namespace of morphologicalcanvas ) . . . . . .. ... ... ... ... 197
mln::convert (Namespace of conversion routines ) . . . . . . . . . . . . o v v v v v 198
mln::data (Namespace of image processing routines related to pixeldata) . . . . .. ... ... 204
mln::data::approx (Namespace of image processing routines related to pixel levels with approxi-
Mation ) . . . . . . . e e e e e e e e e e 216
min::data::approx::impl (Implementation namespace of data::approx namespace ) . . . ... .. 217
mln::data::impl (Implementation namespace of data namespace ) . . . . . . . . . ... .. ... 217
mln::data::impl::generic (Generic implementation namespace of data namespace ) . . . . . . . . 220
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Namespace Index

min::

mln::
mln::
mln:
mln::
mln:
mln::
mln::
mln::
mln::
mln:
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln:
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln:
mln::
mln::
mln::
mln:
mln::
mln::
mln::
mln::
mln:
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::
mln::

data::naive (Namespace of image processing routines related to pixel levels with naive ap-
proach ) . . . . . e e e 223
data::naive::impl (Implementation namespace of data::naive namespace ) . . . . . . . . . . 224
debug (Namespace of routines that helptodebug ) . . . . . . . ... .. ... ... .... 225
:debug::impl (Implementation namespace of debug namespace ) . . . . . .. ... .. ... 230
def (Namespace for core definitions ) . . . . . . . . . .. .. ... ... ... 231
:display (Namespace of routines that help to display images ) . . ... ... ... ... .. 232
display::impl (Implementation namespace of display namespace ) . . . . . . ... ... .. 232
display::impl::generic (Generic implementation namespace of display namespace ). . . . . 232
:doc (The namespace mln::doc is only for documentation purpose ) . . . . . ... .. ... 232
draw (Namespace of drawingroutines ) . . . . . . . . . . . . . ... o 234
:estim (Namespace of estimation materials ) . . . . . . . . . ... ... ... ........ 237
extension (Namespace of extensiontools ) . . . . . ... .. ... ... .. ... ..... 239
fun (Namespace of functions ) . . . . . . . . . . . . . L 242
fun::access (Namespace for access functions ) . . . . . . .. ... ... ... ... ... . 243
fun::i2v (Namespace of integer-to-value functions ) . . . . . . . ... ... .. ... ... 244
fun::n2v (Namespace of functions fromniltovalue) . . ... ... ... ... ...... 244
fun::p2b (Namespace of functions from pointtoboolean ) . . . . . . . . .. .. ... ... 244
fun::p2p (Namespace of functions from grid pointto gridpoint) . . . . . . ... ... .. 245
fun::p2v (Namespace of functions from pointtovalue ) . . . . . ... ... ... ... .. 245
fun::stat (Namespace of statistical functions ) . . . . . . . .. .. ... ... ... ... . 245
:fun::v2b (Namespace of functions from value to logicvalue ) . . . . ... ... ... ... 245
fun::v2i (Namespace of value-to-integer functions ) . . . . . .. ... ... ... ..... 246
fun::v2v (Namespace of functions from valuetovalue ) . . . . .. ... ... ... .... 246
fun::v2w2v (Namespace of bijective functions ) . . . . . . . . ... ... ... ... ... 248
fun::v2w_w2v (Namespace of functions from valuetovalue ) . . . . . .. ... ... ... 248
fun::vv2b (Namespace of functions from valuetovalue) . . . ... ... ... ... ... 248
fun::vv2v (Namespace of functions from a couple of valuestoavalue) . . . . .. ... .. 249
fun::x2p (Namespace of functions from pointtovalue ) . . . . . ... ... ... ... .. 250
fun::x2v (Namespace of functions from vectortovalue ) . . . . . . ... .. .. ... ... 250
:fun::x2x (Namespace of functions from vectortovector ) . . . . . . . ... ... .. ... 250
geom (Namespace of all things related to geometry ) . . . . . . . . .. ... ... ..... 251
geom::impl (Implementation namespace of ggom namespace ) . . . . . . . ... ... .. 264
graph (Namespace of graph relatedroutines ) . . . . . . . . . . . ... .. ... ...... 265
:grid (Namespace of grids definitions ) . . . . . . .. ... ... ... ... 267
histo (Namespace of histograms ) . . . . . . . . . . . .. ... 267
histo::impl (Implementation namespace of histo namespace ) . . . .. .. ... ... ... 269
histo::impl::generic (Generic implementation namespace of histo namespace ) . . . . . . . 269
impl (Implementation namespace of mln namespace ) . . . . . . ... ... .. ...... 269
:io (Namespace of input/output handling ) . . . . . .. ... ... ... ... . .... 269
io::cloud (Namespace of cloud input/output handling ) . . . . . ... ... ... ...... 271
io::dicom (Namespace of DICOM input/output handling ) . . . . . .. ... .. ... ... 272
io::dump (Namespace of dump input/output handling ) . . . ... ... ... ... .... 273
io::fits (Namespace of fits input/output handling ) . . . . .. ... ... .. ... ..... 274
io::fld (Namespace of pgm input/output handling ) . . . . .. .. ... ... ... ..... 275
io::magick (Namespace of magick input/output handling ) . . . . . . ... ... ... ... 276
io::off (Namespace of off input/output handling ) . . . . . . . . ... ... ... ...... 278
io::;pbm (Namespace of pbm input/output handling ) . . . . . .. ... ... ... ..... 279
io::pbm::impl (Namespace of pbm implementationdetails ) . . . . .. ... .. ... ... 281
io::pbms (Namespace of pbms input/output handling ) . . . . . .. ... .. ... ..... 281
io::pbms::impl (Namespace of pbms implementation details ) . . . . . ... ... ... .. 282
io::pfm (Namespace of pfm input/output handling ) . . . .. . ... ... ... ...... 282
io::pfm::impl (Implementation namespace of pfm namespace ) . . . . ... .. ... ... 283
io::;pgm (Namespace of pgm input/output handling ) . . . . . . . ... ... ... ..... 284
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mln::
mln::
mln::
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mln::
mln::
mln::
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min::

min:
min::

min::

min:
min::

mln:

mln::
mln::
mln::
mln:

min:
min::

mln:
min::

io::pgms (Namespace of pgms input/output handling ) . . . . . ... ... ... ...... 285
io::plot (Namespace of plot input/output handling ) . . . ... ... ... ... ...... 285
io::;pnm (Namespace of pnm input/output handling ) . . . . . ... ... ... ... .... 287
io::pnm::impl (Namespace of pnm’s implementation details ) . . . . . .. ... ... ... 289
io::;pnms (Namespace of pnms input/output handling ) . . . . . . ... ... .. ... ... 289
io::ppm (Namespace of ppm input/output handling ) . . . . . ... ... ... .. ..... 290
io::ppms (Namespace of ppms input/output handling ) . . . . . .. ... .. ... ..... 292
io::raw (Namespace of raw input/outputhandling ) . . . . . . . ... ... ... ... ... 292
io::tiff (Namespace of tiff input/output handling ) . . . .. ... ... ... ... ..... 294
io::txt (Namespace of txt input/output handling ) . . . . . . . .. ... ... ... ..... 294
labeling (Namespace of labeling routines ) . . . . . . .. .. ... ... ... ...... 295
:labeling::impl (Implementation namespace of labeling namespace ) . . . . . ... ... .. 310
labeling::impl::generic (Generic implementation namespace of labeling namespace ) . . . . 312
linear (Namespace of linear image processing routines ) . . . . . . . . . .. . ... .... 314
:linear::impl (Namespace of linear image processing routines implementation details ) . . . 318
linear::local (Specializations of local linear routines ) . . . . . ... ... ... ...... 318
linear::local::impl (Namespace of local linear routines implementation details ) . . . . . . . 320
literal (Namespace of literals ) . . . . . . . . . . . . . . 320
logical (Namespace of logic ) . . . . . . . . . . .. ... 326
:logical::impl (Implementation namespace of logical namespace ) . . . . . ... ... ... 329
logical::impl::generic (Generic implementation namespace of logical namespace ) . . . . . 330
:make (Namespace of routines that help to make Milena’s objects ) . . . . ... ... ... 330
math (Namespace of mathematical routines ) . . . . . . . .. ... ... ... ....... 355
metal (Namespace of meta-programming tools ) . . . . . . . ... ... .. ... ..... 356
:metal::impl (Implementation namespace of metal namespace ) . . . ... ......... 356
metal::math (Namespace of static mathematical functions ) . . . . . ... ... ... ... 357
metal::math::impl (Implementation namespace of metal::math namespace ) . . . . . . . .. 357
morpho (Namespace of mathematical morphology routines ) . . . .. ... ... ..... 357
morpho::approx (Namespace of approximate mathematical morphology routines ) . . . . . 367
:morpho::attribute (Namespace of attributes used in mathematical morphology ) . . . . .. 367
:morpho::closing::approx (Namespace of approximate mathematical morphology closing
TOULINES ) . . o o vt v e e e e e e e e e e e e 368
morpho::elementary (Namespace of image processing routines of elementary mathematical
morphology ) . . . .. e 368
:morpho::impl (Namespace of mathematical morphology routines implementations ) . . . . 370
morpho::impl::generic (Namespace of mathematical morphology routines generic imple-
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MENtations ) . . . . . . v e e e e e e e e e e e e e 385
:morpho::watershed::watershed::generic (Namespace of morphological watershed routines
generic implementations ) . . . . . .. ..o 385
norm (Namespace of norms ) . . . . . . . . . . . ... 385
:norm::impl (Implementation namespace of norm namespace ) . . . . . . . . . . .. .... 387
opt (Namespace of optional routines ). . . . . . . . . . . . . . . . 388

Generated on Fri Sep 16 2011 16:33:16 for Milena (Olena) by Doxygen



36

Namespace Index

mln::
mln:
mln::
mln::
mln:
mln::
mln:
mln::
mln::
mln::
mln::
mln:
mln::
mln::
mln:
mln::
mln::
mln::

opt::impl (Implementation namespace of opt namespace ) . . . . . . . . . . . o ... .. 389
:pw (Namespace of "point-wise" expressiontools ) . . . . . . . . .. ... ... ... ... 389
registration (Namespace of "point-wise" expressiontools ) . . . . . ... ... ... ... 390
select (Select namespace (FIXMEdoc) ) . . . . . .. ... . .. . ... ... ... 393
:set (Namespace of image processing routines related to pixelsets) . . . . ... ... ... 393
subsampling (Namespace of "point-wise" expressiontools ) . . . . . . . . ... ... ... 396
:tag (Namespace of image processing routines related totags ) . . . . . . . . .. ... ... 397
test (Namespace of image processing routines related to pixel tests) . . . . . .. ... .. 397
test::impl (Implementation namespace of test namespace ) . . . . . . . . . ... ... ... 399
:topo (Namespace of "point-wise" expressiontools ) . . . . . . ... ... ... ... ... 399
trace (Namespace of routines related to the trace mechanism) . . . . . ... ... ... .. 410
:trait (Namespace where traits aredefined ) . . . . . ... . ... ... ... ... ..... 410
transform (Namespace of transforms ) . . . . . . . ... .. ... ... oL 410
util (Namespace of tools using for more complex algorithm ) . . . . ... ... ... ... 415
:util::impl (Implementation namespace of util namespace ) . . . . . . .. ... ... .... 422
value (Namespace of materials related to pixel valuetypes) . . . . . . ... .. ... ... 422
value::impl (Implementation namespace of value namespace ) . . . . . ... .. ... ... 433
win (Namespace of image processing routines relatedtowin ) . . . . . . .. ... .. ... 433

Generated on Fri Sep 16 2011 16:33:16 for Milena (Olena) by Doxygen



Chapter 6

Class Index

6.1 Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

mln::Generalized_Pixel< bkd_pixterld<I>> . . . ... .. ... ... ... ... ... .
mln::Pixel_Iterator< bkd_pixterld<I>> . .. ... ... ... .. ... ... ...
pixel_iterator_base_< I, bkd_pixterld< 1> >
backward_pixel_iterator_base_< I, bkd_pixterld< I > >
mln::bkd_pixterld<I> . .. ... .. L
mln::Generalized_Pixel< bkd_pixter2d<I>> . . . . .. .. ... ... ... ...
min::Pixel_Iterator< bkd_pixter2d< I >> . .. . ... ... . ... ... ... ... ...
pixel_iterator_base_< I, bkd_pixter2d< I > >
backward_pixel_iterator_base_< I, bkd_pixter2d< I > >
mln::bkd_pixter2d<I> . . ... ... L
mln::Generalized_Pixel< bkd_pixter3dd<I>> . . . ... .. ... ... ... ... ......
min::Pixel_Iterator< bkd_pixter3d<I>> . ... ... ... . ... ... ... ......
pixel_iterator_base_< I, bkd_pixter3d< 1> >
backward_pixel_iterator_base_< I, bkd_pixter3d< I > >
mln::bkd_pixter3d<<I> . ... ... ...
mln::Generalized_Pixel< dpoints_bkd_pixter<I>>. . . .. ... ... ... .. ... ...,
mln::Pixel_Iterator< dpoints_bkd_pixter<I>> . .. ... ... ... ... . ......
mln::dpoints_bkd_pixter<<I> . . ... .. ...
min::Generalized_Pixel< dpoints_fwd_pixter<I>> . ... ... .. ... ... .. .....
mln::Pixel_Iterator< dpoints_fwd_pixter<I>> . . . . ... ... ... ... .. ... ..
min::dpoints_fwd_pixter<T> . . . . . .. ...
min::Generalized_Pixel< fwd_pixterld<I>> . . . . .. .. ... ... ... ... ... .
min::Pixel_Iterator< fwd_pixterld<I>> . .. ... .. ... ... ... .........
pixel_iterator_base_< I, fwd_pixterld< I > >
forward_pixel_iterator_base_< I, fwd_pixterld< I > >
mln:fwd_pixterld<I> . ... ... L
mln::Generalized_Pixel< fwd_pixter2d<I>> . . . .. ... ... ... .. L.
min::Pixel_Iterator< fwd_pixter2d<I>> . .. . ... ... . ... ... . ........
pixel_iterator_base_< I, fwd_pixter2d< I > >
forward_pixel_iterator_base_< I, fwd_pixter2d< I > >
min:fwd_pixter2d<I> . . . .. oL o
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min::Generalized_Pixel< fwd_pixter3dd<I>> . . . .. ... ... .. ... ... ... ..., 727
mln::Pixel_Iterator< fwd_pixterdd<<I>> . . . ... ... ... .. ... ... ... 942

pixel_iterator_base_< I, fwd_pixter3d< I > >
forward_pixel_iterator_base_< I, fwd_pixter3d< I > >

min:fwd_pixter3dd<I> . . . . . . oL 724
min::Generalized_Pixel< pixel<I>> . . . ... ... ... 727
mlnupixel<I> . . . o000 941

mln::internal::image_base< algebra::vec< n, I::value >, I::domain_t, stack_image< n, [ > >
image_morpher< I, algebra::vec< n, I::value >, I::domain_t, stack_image< n, I > >
image_value_morpher< I, algebra::vec< n, I::value >, stack_image< n, I > >
mln::value::stack_image<n,I> . . .. .. ... Lo o oo 1143
mln::internal::image_base< const I::value, I::domain_t, E >
image_morpher< const I, const I::value, I::domain_t, E >
image_identity< const I, I::domain_t, E >
min::labeled_image_base< LE> . . ... ... ... .. ... .. 795
mln::internal::image_base< const I::value, I::domain_t, labeled_image< I > >
image_morpher< const I, const I::value, I::domain_t, labeled_image< 1 > >
image_identity< const I, I::domain_t, labeled_image< I > >
min::labeled_image_base< I, labeled_image<I>> . . ... ... ... ... ... 795
min::labeled_image<I> . . . . . . .. . ... 791
mln::internal::image_base< F::result, I1::domain_t, thrubin_image< 11,12, F > >
image_morpher< I1, F::result, I1::domain_t, thrubin_image< 11,12, F > >
image_value_morpher< I1, F::result, thrubin_image< I1, 12, F > >
min::thrubin_image< 11,12, F> . . . . .. ... ... . ... ... ... ..., 977
mln::internal::image_base< F::result, I::domain_t, fun_image< F, I > >
image_morpher< I, F::result, I::domain_t, fun_image< F, I > >
image_value_morpher< I, F::result, fun_image< F, 1 > >
min:fun_image< FE1> .. ... 0o L oo 714
mln::internal::image_base< F::result, S, E >
image_primary< F::result, S, E >
mln::internal::image_base< F::result, S, image< F, S > >
image_primary< F:result, S, image< F, S > >
image_base< F, S, image< F, S > >
mln:pwaimage< ES> .0 0oL 960
mln::internal::image_base< fun::i2v::array< V >:result, p_edges< G, internal::efsite_selector< P, G
>::site_function_t >, edge_image< P, V, G > >
image_primary< fun::i2v:array< V >uresult, p_edges< G, internal::efsite_selector< P, G
>::site_function_t >, edge_image< P, V, G > >
image_base< fun::i2v:array< V >, p_edges< G, internal::efsite_selector< P, G >:site_-
function_t >, edge_image< P, V, G > >
mln:iedge_image< P, V,G> . . . . . ... oL 657
mln::internal::image_base< fun::i2v::array< V >:result, p_vertices< G, internal::vfsite_selector< P,
G >::site_function_t >, vertex_image< P, V, G > >
image_primary< fun::i2v::array< V >:result, p_vertices< G, internal::vfsite_selector< P, G
>::site_function_t >, vertex_image< P, V,G > >
image_base< fun::i2v::array< V >, p_vertices< G, internal::vfsite_selector< P, G >::site_-
function_t >, vertex_image< P, V, G > >
min::vertex_image< P, V,G > . . . . . ... e 1151
mln::internal::image_base< I::value, box2d, slice_image< I > >
image_morpher< I, I::value, box2d, slice_image< 1 > >
image_domain_morpher< I, box2d, slice_image< I > >
min:slice_image<I> . . . . .. .. o 971
mlin::internal::image_base< I::value, box2d_h, hexa< I > >
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image_morpher< I, I::value, box2d_h, hexa< I > >
image_domain_morpher< I, box2d_h, hexa< I > >
min::thexa<I> . . . . . . . . e 760
mln::internal::image_base< I::value, box< I::site >, extended< I > >
image_morpher< I, I::value, box< I::site >, extended< I > >
image_domain_morpher< I, box< I::site >, extended< I > >
min:extended<<I> . . . . . . . .. 659
mln::internal::image_base< I::value, D, unproject_image< I, D, F > >
image_morpher< I, I::value, D, unproject_image< I, D, F > >
image_domain_morpher< I, D, unproject_image< I, D, F > >
mln::unproject_image< LD, F>. . . . . .. ..o oo 1034
mln::internal::image_base< I::value, I::domain_t, decorated_image< I, D > >
image_morpher< I, I::value, I::domain_t, decorated_image< I, D > >
image_identity < I, I::domain_t, decorated_image< I, D > >
mln::decorated_image< LD > . . . ... ... Lo 595
mln::internal::image_base< I::value, I::domain_t, extension_fun< I, F > >
image_morpher< I, I::value, I::domain_t, extension_fun< I, F > >
image_identity< I, I::domain_t, extension_fun< I, F > >
min::extension_fun< L, F> . . . . .. .. ... ... . 661
mln::internal::image_base< I::value, I::domain_t, extension_ima< I, J > >
image_morpher< I, I::value, I::domain_t, extension_ima< I, J > >
image_identity< I, I::domain_t, extension_ima< I, J > >
min::extension_ima< L, > . . . . . . .. .. 663
mln::internal::image_base< I::value, I::domain_t, extension_val< I > >
image_morpher< I, I::value, I::domain_t, extension_val< I > >
image_identity< I, I::domain_t, extension_val< I > >
min:extension_val<I > . . . . . . .. . 666
mln::internal::image_base< I::value, I::domain_t, interpolated< I, F > >
image_morpher< I, I::value, I::domain_t, interpolated< I, F > >
image_identity < I, [::domain_t, interpolated< I, F > >
minzinterpolated< LF > . . . . . . ... oo 786
mln::internal::image_base< I::value, I::domain_t, p2p_image< I, F > >
image_morpher< I, I::value, I::domain_t, p2p_image< I, F > >
image_domain_morpher< I, I::domain_t, p2p_image< I, F > >
mln::p2p_image< LE> . . . .. ... oo 847
mln::internal::image_base< I::value, I::domain_t, plain< I > >
image_morpher< I, I::value, I::domain_t, plain< I > >
image_identity< I, I::domain_t, plain< I > >
mlnzplain< I> . 0 0oL L L 943
mln::internal::image_base< I::value, I::domain_t, safe_image< I > >
image_morpher< I, I::value, I::domain_t, safe_image< I > >
image_identity< I, I::domain_t, safe_image< I > >
miln:safe_image<<I> . . . . . oL 963
mln::internal::image_base< I::value, p_if< I::domain_t, F >, image_if< L F > >
image_morpher< I, I::value, p_if< I::domain_t, F >, image_if< I, F > >
image_domain_morpher< I, p_if< I::domain_t, F >, image_if< I, F > >
min:image_if< LEF> . . . ... 784
mln::internal::image_base< I::value, p_if< S, fun::p2b::has< I > >, sub_image_if< I, S > >
image_morpher< I, I::value, p_if< S, fun::p2b::has< I > >, sub_image_if< I, S > >
image_domain_morpher< I, p_if< S, fun::p2b::has< I > >, sub_image_if< I, S > >
mln::sub_image_if< L, S> . . . . ... o 975
mln::internal::image_base< I::value, S, E >
image_morpher< I, I::value, S, E >
mln::internal::image_base< I::value, S, sub_image< I, S > >
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image_morpher< I, I::value, S, sub_image< I, S > >
image_domain_morpher< I, S, sub_image< I, S > >
min::sub_image< I, S > . . . . ... 974
mln::internal::image_base< I::value, S, tr_image< S, [, T > >
image_morpher< I, I::value, S, tr_image< S, I, T > >
image_identity< I, S, tr_image< S, I, T > >
min::tr_image< S, LT > . . . . . . .. 1031
mln::internal::image_base< image2d< V >::value, box2d_h, hexa< image2d< V > > >
image_morpher< image2d< V >, image2d< V >::value, box2d_h, hexa< image2d< V > > >
image_domain_morpher< image2d< V >, box2d_h, hexa< image2d< V > > >
mln:hexa< image2d<V>> . . .. ... ... L 0 oo 760
min::image2d_h< V> . . . . .. e 776
mln::internal::image_base< mln::trait::ch_value< I, F::result >::ret::value, I::domain_t, lazy_image<
LEB>>
image_morpher< mln::trait::ch_value< I, F:result >:ret, mln::trait::ch_value< I, F:result
>uret::value, I::domain_t, lazy_image< I, F, B > >
image_identity< mln::trait::ch_value< I, F::result >::ret, I::domain_t, lazy_image< I, F, B >
>
min::lazy_image< LEB > . .. ... o o 798
mln::internal::image_base< T, box1d, imageld< T > >
image_primary< T, box1d, imageld< T > >
min:imageld< T > . . . . . 0 0oL 766
mln::internal::image_base< T, box3d, image3d< T > >
image_primary< T, box3d, image3d< T > >
min:image3d<<T > . . . .. . 0oL 779
mln::internal::image_base< T, I::domain_t, E >
image_morpher< I, T, I::domain_t, E >
mln::internal::image_base< T, I::domain_t, violent_cast_image< T, I > >
image_morpher< I, T, I::domain_t, violent_cast_image< T, I > >
image_value_morpher< I, T, violent_cast_image< T, I > >
mln::violent_cast_image< T, I > . . . . . . ... .. oo 1153
mln::internal::image_base< T, mln::box2d, image2d< T > >
image_primary< T, mln::box2d, image2d< T > >
min:image2d<<T > . . . . . oo L 771
mln::internal::image_base< T, S, flat_image< T, S > >
image_primary< T, S, flat_image< T, S > >
min::flat_image< T, S > . . . . . . ... 671
min::internal::image_base< V, p_complex< D, G >, complex_image< D, G,V > >
image_primary< V, p_complex< D, G >, complex_image< D, G, V > >
miln::complex_image< D, G, V> . . ... ... ... L o 583
mln::internal::check::image_fastest_< complex_image< D, G, V >, mln::metal::equal< mln_trait_-
image_speed(complex_image< D, G, V >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< decorated_image< I, D >, mln::metal::equal< mln_trait_-
image_speed(decorated_image< I, D >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< E, mln::metal::equal< mln_trait_image_speed(E),
trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< edge_image< P, V, G >, mln::metal::equal< mln_trait_image_-
speed(edge_image< P, V, G >), trait::image::speed::fastest >::eval >
min::internal::check::image_fastest_< extended< I >, mln::metal::equal< mln_trait_image_-
speed(extended< I >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< extension_fun< I, F >, mln::metal::equal< mln_trait_image_-
speed(extension_fun< I, F >), trait::image::speed::fastest >::eval >
mlin::internal::check::image_fastest_< extension_ima< I, J >, mln::metal::equal< mln_trait_image_-
speed(extension_ima< I, J >), trait::image::speed::fastest >::eval >
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min::internal::check::image_fastest_< extension_val< I >, mln::metal::equal< mln_trait_image_-
speed(extension_val< I >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< flat_image< T, S >, mln::metal::equal<< mln_trait_image_-
speed(flat_image< T, S >), trait::image::speed::fastest >::eval >
mlin::internal::check::image_fastest_< fun_image< F, I >, mln::metal::equal< mln_trait_image_-
speed(fun_image< F, I >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< hexa< I >, mln::metal::equal< mln_trait_image_speed(hexa<
I >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest_< hexa< image2d< V > >, mln::metal::equal< mln_trait_-
image_speed(hexa< image2d< V > >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_ < imageld< T >, mln::metal::equal< mln_trait_image_-
speed(imageld< T >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest < image2d< T >, mln::metal::equal< mln_trait_image_-
speed(image2d< T >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest_< image3d< T >, mln::metal::equal< mln_trait_image_-
speed(image3d< T >), trait::image::speed::fastest >::eval >

min::internal::check::image_fastest_< image< F, S >, mln::metal::equal< mln_trait_image_-
speed(image< F, S >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest_< image_if< I, F >, mln::metal::equal< mln_trait_image_-
speed(image_if< I, F >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest_< interpolated< I, F >, mln::metal::equal< mln_trait_image_-
speed(interpolated< I, F >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< labeled_image< I >, mln::metal:;:equal< mln_trait_image_-
speed(labeled_image< I >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< lazy_image< I, F, B >, mln::metal::equal< mln_trait_image_-
speed(lazy_image< I, F, B >), trait::image::speed::fastest >::eval >
mlin::internal::check::image_fastest_< p2p_image< I, F >, mln::metal::equal< mln_trait_image_-
speed(p2p_image< I, F >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< plain< I >, mln::metal::equal< mln_trait_image_speed(plain<
I >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest_< safe_image< I >, mln::metal::equal< mln_trait_image_-
speed(safe_image< I >), trait::image::speed::fastest >::eval >

min::internal::check::image_fastest_< slice_image< I >, mln::metal::equal< mln_trait_image_-
speed(slice_image< I >), trait::image::speed::fastest >::eval >

mln::internal::check::image_fastest_< stack_image< n, I >, mln::metal::equal< mln_trait_image_-
speed(stack_image< n, I >), trait::image::speed::fastest >::eval >
mlin::internal::check::image_fastest_< sub_image< I, S >, mln::metal::equal< mln_trait_image_-
speed(sub_image< I, S >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< sub_image_if< I, S >, mln::metal::equal< mln_trait_image_-
speed(sub_image_if< I, S >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< thrubin_image< I1, 12, F >, mln::metal::equal< mln_trait_-
image_speed(thrubin_image< I1, 12, F >), trait::image::speed::fastest >::eval >
mlin::internal::check::image_fastest_< tr_image< S, I, T >, mln::metal::equal< mln_trait_image_-
speed(tr_image< S, I, T >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< unproject_image< I, D, F >, mln::metal::equal< mln_trait_-
image_speed(unproject_image< I, D, F >), trait::image::speed::fastest >::eval >
mln::internal::check::image_fastest_< vertex_image< P, V, G >, mln::metal::equal< mln_trait_-
image_speed(vertex_image< P, V, G >), trait::image::speed::fastest >::eval >
min::internal::check::image_fastest_< violent_cast_image< T, I >, mln::metal:;:equal< mln_trait_-
image_speed(violent_cast_image< T, I >), trait::image::speed::fastest >::eval >
mln::internal::impl_selector< W::center_t, W::psite, graph_window_piter< S, W, I > >

mln::graph_window_piter< S, W, 1> . . . . ... ... 757

min::value::Integer< graylevel<n > > . . . ... ... L 1126
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min:values:graylevel<m > . . . . oL Lo Lo 1113
min::value:Integer<<int_S<N > > . . . . . oL e e e e e e e 1126
min:value:int_s<n > . ... e e e e e 1119
min:value:Integer<int u<n>> .. ... o o 1126
min:value:int_ u<n > . . . . .. e e e e e e e 1122
min::value::Integer<<int_u_sat<<n > > . . . . . .. Lo e e e 1126
min:value:int_u_Sat<< N >> . . . . . . .. e e e e e e e e 1124
mln::value::Integer< object_id< Tag, V.>> . . . .. ... ... ... ... 1126
min:util:zobject_id< Tag, V.> . . . . . . . L 1076

mln::internal::is_masked_impl_selector< S, W::mask_t::domain_t, graph_window_if_piter< S, W, I
> >

min::graph_window_if_piter< S, W, 1> . . . . . . ... ... .. oo 755
miln::algebrach_mat<d, T > . . . . . . . . . 543
miln::algebrac:h_vee<d,C > . . . . . . .o 545
mln::canvas::chamfer< F> . . . . . . . . . . . . .. ... 582
min:category< RG(A) > . L L o o o o 582
min::Delta_Point_Site< void > . . . . . . . .. e 599
min::doc::Accumulator< E> . . . . . L L 599
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Chapter 7

Class Index

7.1 Class List

Here are the classes, structs, unions and interfaces with brief descriptions:
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accu::count_adjacent_vertices< F, S > (Accumulator class counting the number of vertices

adjacent to a set of mln::p_edges_psite (i.e., asetofedges)) . . ... ... ... ... 440
:accu::count_labels< L > (Count the number of different labels in an image ) . . . . . . .. 442
:accu::count_value< V > (Define an accumulator that counts the occurrence of a given value )443
accu::histo< V > (Generic histogram class over a value set withtypeVv) . . . . . ... .. 445
accu::label_used< L > (References all the labelsused ) . . . . . ... ... ... ..... 446
accu::logic::land ("Logical-and" accumulator ) . . . . . . ... ... oL 448
accu::logic::land_basic ("Logical-and" accumulator ) . . . . ... ... .00 449
accu::logic::lor ("Logical-or" accumulator ) . . . . . .. ..o oo 451
:accu::logic::lor_basic ("Logical-or" accumulatorclass ) . . . . . ... ... ... .. ... 452
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value iIn animage ) . . . . . . ot e e e e e e e e e e e e e e e e 461
accu::meta::center (Meta accumulator forcenter ) . . . . . ... ... ... . ... ... . 463
accu::meta::count_adjacent_vertices (Meta accumulator for count_adjacent_vertices ) . . . 463
accu::meta::count_labels (Meta accumulator for count_labels) . . .. ... ... ... .. 464
accu::meta::count_value (FIXME: How to write a meta accumulator with a constructor tak-

ing a generic argument? Meta accumulator for count_value ) . . . . .. ... ... .. 465
accu::meta::histo (Meta accumulator forhisto ) . . . . . . . . ... ... ... ... ... 466
accu::meta::label_used (Meta accumulator for label_used ) . . ... ... .. ... .... 467
accu::meta::logic::land (Meta accumulator forland ) . . . . . . .. ... .00 468
accu::meta::logic::lor (Meta accumulator forlor) . . . ... .. ... oL 469
:accu::meta::logic::lor_basic (Meta accumulator for lor_basic ). . . . . ... ... ... .. 470
:accu::meta::maj_h (Meta accumulator formaj_h) . . . .. . ... oo 471
accu::meta::math::count (Meta accumulator forcount) . . ... ... ... . ... .... 472
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accu::meta::math::sum (Meta accumulator forsum ) . . . . . . ... ... ... ... ... 474



82

Class Index

mln::
mln:
mln::
mln::
mln:
mln::
mln:
mln::
mln::
mln::
mln::
mln:
mln::
mln::
mln:
mln::
mln:
mln::
mln::
mln:
mln::
mln:
mln::
mln::
mln:
mln::
mln::
mln::
mln::
mln:
mln::
mln::

min::
min:

mln::

min::
min:
min::

mln:
mln::
mln::
mln::
mln::
mln:
mln::
mln:
mln::
mln::
mln:
mln::

accu::meta::math::sup (Meta accumulator forsup ) . . . . . . ... ... 475
:accu::meta::max_site (Meta accumulator for max_site ) . . . . . . . ... ... ... ... 476
accu::meta::nil (Meta accumulatorfornil ) . . . . . . .. ... ... oL 477
accu:meta::p< mA > (Meta accumulatorforp) . . . . .. ... ..o oo o L. 478
:accumeta::pair< Al, A2 > (Meta accumulator forpair) . . . . ... ... ... ..... 479
accu::meta::rms (Meta accumulator forrms ) . . . . . . .. ... L. 480
:accu::meta::shape::bbox (Meta accumulator forbbox ) . . . . . . ... ... ... ... .. 481
accu::meta::shape::height (Meta accumulator for height) . . . .. ... .. ... ... .. 482
accu::meta::shape::volume (Meta accumulator for volume ) . . . . . . .. ... ... ... 483
:accu::meta::stat::max (Meta accumulator formax ). . . . . . .. ... ... 484
accu::meta::stat::max_h (Meta accumulator formax ) . . . ... .. ... ... .. .... 485
:accu::meta::stat::mean (Meta accumulator formean ) . . . . ... ... ... . ... ... 486
accu::meta::stat::median_alt< T > (Meta accumulator for median_alt) . . . . . ... ... 487
accu::meta::stat::median_h (Meta accumulator formedian_h ) . . . . . ... ... ... .. 488
:accu::meta::stat::min (Meta accumulator formin) . . . . . .. ... ... ... L 489
accu::meta::stat::min_h (Meta accumulator formin ) . . . . . . ... ... ... ... ... 490
:accu::meta::stat::rank (Meta accumulator forrank ) . . . .. .. .. L. L. 491
accu::meta::stat::rank_high_quant (Meta accumulator for rank_high_quant) . . . ... .. 492
accu::meta::ituple< n, > (Meta accumulator fortuple ) . . . . . . ... ... L. 493
:accu:meta::val< mA > (Meta accumulator forval ) . . . . .. ... ... ... ... 494
accu:nil< T > (Define an accumulator that does nothing ) . . . . .. ... .. ... ... 495
:accunp< A > (Generic pof accumulators ) . . . . . .. L. Lo 497
accu::pair< Al, A2, T > (Generic pair of accumulators ) . . . . ... ... ........ 498
accu::rms< T, V > (Generic root mean square accumulatorclass) . . ... ... ... .. 501
:accu::shape::bbox< P > (Generic bounding box accumulatorclass) . . .. ... ... .. 503
accu::shape::height< I > (Heightaccumulator ) . . . . .. .. ... ... ... ...... 504
accu::shape::volume< I > (Volume accumulatorclass ) . . . .. ... ... ... ..... 506
accu::site_set::rectangularity< P > (Compute the rectangularity of asiteset) . . . .. . . 508
accu::stat::deviation< T, S, M > (Generic standard deviation accumulator class ). . . . . . 510
:accu::stat::histo3d_rgb< V > (Define a histogram as accumulator which returns an image3d )512
accu::stat::max<< T > (Generic max accumulatorclass) . . . . . ... ... ... ..... 514
accu::stat::max_h< V > (Generic max function based on histogram over a value set with

BYPE V) o o e e e e e e e e e e e e 516
accu::stat::mean< T, S, M > (Generic mean accumulatorclass ) . . . ... ... ... .. 517
:accu::stat::median_alt< S > (Generic median_alt function based on histogram over a value

setwWithtype S) . . . . . o o e 519
accu::stat::median_h< V > (Generic median function based on histogram over a value set

WIth Eype V) . . o o o e e e e e e e e 521
accu::stat::meta::deviation (Meta accumulator for deviation ) . . . . . ... ... ... .. 522
:accu::stat::min< T > (Generic min accumulatorclass) . . . .. ... ... ... ..... 523
accu::stat::min_h< V > (Generic min function based on histogram over a value set with

YPE V) o o e e e 525
:accu::stat::min_max< V > (Generic min and max accumulatorclass) . . ... ... ... 526
accu::stat::rank< T > (Generic rank accumulatorclass ) . . . . . . . . ... ... ... .. 529
:accu::stat::rank< bool > (Rank accumulator class forBoolean ) . . . . . . ... ... ... 531
accu::stat::rank_high_quant< T > (Generic rank accumulatorclass ) . . . . . . .. .. .. 532
accu::stat::var< T > (Varaccumulatorclass) . . . . . . . . ... ... .. ... 534
:accu::stat::variance< T, S, R > (Variance accumulatorclass ) . . . . . ... ... ... .. 536
accu::tuple< A, n, > (Generic tuple of accumulators ) . . . . . . ... ... ... ..... 538
:accu::val< A > (Generic val of accumulators ) . . . . . . . . ... .. oL . 540
Accumulator< E > (Base class for implementation of accumulators ) . . . . . . . ... .. 541
algebra::h_mat< d, T > (N-Dimensional matrix with homogeneous coordinates ) . . . . . 543
:algebra::h_vec< d, C > (N-Dimensional vector with homogeneous coordinates ) . . . . . . 545
bkd_pixterld< I > (Backward pixel iterator on a 1-D image withborder) . . . . ... .. 547
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8.1 On site sets

Accumulators working on site sets.

Classes

e struct mln::accu::center< P, V >

Mass center accumulator.

e struct mln::accu::math::count< T >

Generic counter accumulator.

e struct mln::accu::shape::bbox< P >

Generic bounding box accumulator class.

* class mln::accu::site_set::rectangularity< P >

Compute the rectangularity of a site set.

8.1.1 Detailed Description

Accumulators working on site sets.

8.2 Onimages

Accumulators working on images.

Classes

e struct mln::accu::count_adjacent_vertices< F, S >

Accumulator class counting the number of vertices adjacent to a set of min::p_edges_psite (i.e., a set of
edges).
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e struct mln::accu::max_site< I >

Define an accumulator that computes the first site with the maximum value in an image.

* struct mln::accu::shape::height< I >

Height accumulator.

e struct mln::accu::shape::volume< I >

Volume accumulator class.

8.2.1 Detailed Description

Accumulators working on images.

8.3 On values

Accumulators working on image values.

Classes

¢ struct mln::accu::convolve< T1, T2, R >

Generic convolution accumulator class.

e struct mln::accu::count_labels< L >

Count the number of different labels in an image.

¢ struct mln::accu::count_value< V >

Define an accumulator that counts the occurrence of a given value.

e struct mln::accu::histo< V >

Generic histogram class over a value set with type V.

e struct mln::accu::label_used< L >

References all the labels used.

e struct mln::accu::logic::land

"Logical-and" accumulator.

* struct mln::accu::logic::land_basic

"Logical-and" accumulator.

e struct mln::accu::logic::lor

"Logical-or" accumulator.

e struct mln::accu::logic::lor_basic

"Logical-or" accumulator class.

Generated on Fri Sep 16 2011 16:33:16 for Milena (Olena) by Doxygen



8.3 On values

93

e struct mln::accu::maj_h< T >

Compute the majority value.

e struct mln::accu::math::inf< T >

Generic inf accumulator class.

e struct mln::accu::math::sum< T, S >

Generic sum accumulator class.

* struct mln::accu::math::sup< T >

Generic sup accumulator class.

e struct mln::accu::rms< T, V >

Generic root mean square accumulator class.

e struct mln::accu::stat::deviation< T, S, M >

Generic standard deviation accumulator class.

* struct mln::accu::stat::histo3d_rgb< V >

Define a histogram as accumulator which returns an image3d.

e struct mln::accu::stat::max< T >

Generic max accumulator class.

e struct mln::accu::stat::max_h< V >

Generic max function based on histogram over a value set with type V.

e struct mln::accu::stat::mean< T, S, M >

Generic mean accumulator class.

e struct mln::accu::stat::median_alt< S >

Generic median_alt function based on histogram over a value set with type S.

e struct mln::accu::stat::median_h< V >

Generic median function based on histogram over a value set with type V.

e struct mln::accu::stat::min< T >

Generic min accumulator class.

e struct mln::accu::stat::min_h< V >

Generic min fu