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[160C TTAIPVOLE TO TTEPIBANUA
ONUEIY OTO XWEO;

o Bpiokovtag 1o Convex Hull




KoEua TTaywTo hE AOXTOPIOTA
KOUUATIO COKOAATAC (TTapadeiyual)

o 'EOT® &va TTAYWTO PE KOUUATAKIO COKOAATA. @EAOLE VA APAIQECOLE PE VA KOLTAAI
TTAYWDTOL OCO TTAYWTO WUTTOPOLHE XWPEIG VA AKOLUTINOOULUE TO COKOAATAKIA. AKOUC
KAl VO AQAIQECOLPE TIC ECWTEPIKEG TPUTTEG (UEEN TTOL &€V TA PTAVOLE UE TO KOLTAAI),
Ba kaTaAnfovpe o€ Eva OXAUA PE OPIA - KOPLPES TOED KAl OKETA ONUEia.

o Av TOPA autd Ta OpIa TA PAAOLIE O€ ELO. TUAUATA KAl TRIYWVA EXOLUE TA A-OXAUATA

o '‘Omwg eival TpoPavEeG To TEANIKO oxNua Ba e€aptnBei atrd TO PEYEOOG TOL KOLTAAIOV

o ApPA YIa KOUTON PE PIKERN SIQUETPO (WIKEN TTAPAUETOOG A) Ba PUTTOPECOLE VA PAUE
OXeSOV ONO TO TTAYWTO KAl VA UEIVOLY HOVO TA COKOAATAKIA.

o AVTIOTOIXQ YIO KOUTAON PE HEYAAN SIAUETPO (UEYaALTEQN TTAPAUETOO a) ev Ba xwEAEl
TO KOLTAA JETAED KATTOIWY KOUUATIQV KAl £€TC1 TO TTAYWTO AVAUECT O& ALTA TA onueia
Sev Ba TO PAE TTOTE.

o Av n SIQUETPO TOL KOLTAAIOL (TTOAD PEYOAN TTAPAUETOOG A) TEivel OTO ATTEIPO TOTE SEV
Ba pape KABOAOL TTAYWTO.
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o OT10TE N TAPAUETPOC A KaBopilel TN SIAUETPO KOLTAAIOL




Toiywvotroinoeic CGAL o¢ a-shapes

o H CGAL xpnOIUOTIOIE
o Delaunay friangulation
o Regular friangulation
0 2¢ PAOIKG a-OXNUATA:
o Delaunay triangulation
o 2e (LYIOUEVA O-OXNUATA:
o Regular triangulation




BIAIOBNKN CGAL yia a-shapes !

o0 CGAL: :Alpha _shape 3<Dt,ExactAlphaComparisonTag>
o Tevikn PIPAIOBNKN TNg CGAL yia T1a a-shapes

o0 CGAL::Fixed alpha _shape 3<Dt>
0 LTTOCLVOAO TTOL SivovTal WG dedopéva € APXNC TA onuEia

0 Dt = n 1pIycdvottoinon oo xpNoIUoTIolEiTal KaBe popd

o ExactAlphaComparisonTag = true/false avdloya av n
OWn AVNKEl OTO A-COUTTAEYUA CNUEIV




CGAL:Alpha_shape_3<Dt,ExactAlphaComparisonTag>

o MNapexel 7O CGAL: :object cav TOTTO pE TO OTTOIO
S1IaTACCEl TA OTOIXEIA TOL A-CLUTTAEYUATOS HE TN

O&PA  TIOL JUTTAIVOLY OTO  OULUTTAEYUA  EVOO®
LEYQAQVEI TO Q.

o Emong mapéxel covaptnon yia va mpoodiopilel T
UIKOOTEQO A TTOU:

o 1. uTTapXel €0TW Kal pia (evén,

0 2. TG OLOTATIKA €ival AIYOTEPA N I0A PE TOV
APIBUO TV ONUEIWV




[Napaderyua - IxNUo

o ApioTepa: pia Tpliywvottoinon Delaunay yia oOvVOAO oONnueicdv oOTo
S5LCSIACTATO XWEO.

o Acfia: Katataén pe xpwuaTikh §10a@opoTToincn TV ATTAOK®YV Pe PAon

uia Sedopevn TTAPAPETEO A TTOL ICOLTAI UE TO TETPAYWVO TNG AKTIiVAC TOL
KOKKIVOL KOKAOU.




YAottoinon

0 AKOAOLBEI O KWSEIKAC VIO AvaTTapAoTAON
TPIOOIAOTATOL POPIOL TTPWTEIVNG HE O-
shapes, ye okoTTo TNV eVPECN TNC
KATOAANANG G TTOPAPETOOL KAl TV
ATTAOKWYV TTOL SNUIOLEYOLVTAI.

O TETPAESPA (TPIYWVIKES TTOPAUISES) — OYEIC
(£60p€C) KOl AKUES

0 XTN OLVEXEIA AKOAOLBEI Kal SIaYyPAUUa
KATAVOMNC TV ATTAOKWYV pE Paon TNV
AANOYN TNG TTAPAUETOOL C




KwbIKag yia avamapaoTaoch TTPWTEVNG, EDPEONG TNG
KATAAANANG O TTAPAUETOOL
( apxeio: a-shape_protein.cpp) B

/

* University/Faculty : National Kapodistrian University of Athens - Department of Informatics and Telecommunications
* Course - Professor : Computational Geomatry - Emiris loannis
* File name : a-shape_protein.cpp
*Name/Surname : Nikolaos Mpegetis
*AM : 1115200700281
/

#include <CGAL/Exact_predicates_inexact_constructions_kernel.n>

#include <CGAL/Delaunay_triangulation_3.h> //used for simple points
#include <CGAL/Regular_triangulation_euclidean_tfraits_3.h> //used for weighted points

#include <CGAL/Regular_triangulation_3.n>

#include <CGAL/Alpha_shape_3.h>

#include <fstream>
#include <list>
#include <cassert>
#include <time.h>

struct point{
double* coords; //coordinates. matrix that in index=0 holds x coordinate, in index=1 holds y coords...etc.

Y

struct points2{
point* input_points;
int numoflines;
int dimensions;




KobIKAC yIa avarmapAoTaon TTOWTEIVNG, EDPECNC TNC
KATAAANANC O TTAPAUETPOL (CLVEXEIQ)
( apxeio: a-shape_protein.cpp)

25.

26.

27.
28.
29.

30.
31.
32.

33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.
44,

45.

typedef CGAL::
typedef CGAL:

typedef CGAL:
typedef CGAL:
typedef CGAL:

typedef CGAL::
typedef CGAL:
typedef CGAL:

typedef CGAL:
typedef CGAL::
typedef CGAL:
typedef CGAL:

typedef K::Point_3
typedef Del_Alpha_shape_3::Alpha_iterator

typedef Reg_Alpha_shape_3::Cell_handle
typedef Reg_Alpha_shape_3::Vertex_handle
typedef Reg_Alpha_shape_3::Facet
typedef Reg_Alpha_shape_3::Edge
typedef Gt::Weighted_point
typedef Gt::Bare_point

:Alpha_shape_cell_base_3<K>
Triangulation_data_structure_3<Vb,Fb> Tds;

Exact_predicates_inexact_constructions_kernel K;
Regular_triangulation_euclidean_traits_3<K> Gt;

Vb;
Fb;

Alpha_shape_vertex_base_3<K>

rvVo;
rFb;

Alpha_shape_vertex_base_3<Gt>
Alpha_shape_cell_base_3<Gt>

Triangulation_data_structure_3<rVb,rfb> rTds;

Delaunay_tfriangulation_3<K,Tds>
Regular_triangulation_3<Gt,rTds>
Alpha_shape_3<Del_Triangulation_3>
Alpha_shape_3<Reg_Triangulation_3>

Del_Triangulation_3;

Reg_Triangulation_3;

Del_Alpha_shape_3;
Reg_Alpha_shape_3;

Point;
Alpha_iterator;

Cell_handle;
Vertex_handle;
Facet;
Edge;
Weighted_point;
Bare_point;

using namespace std;




KbIKAC yIa avarmapAoTaon TTOWTEIVNG, EDPECNC TNC
KOTAOAANANG O TTAPAPETPOL (CLVEXEID)
( apxeio: a-shape_protein.cpp) '

46. void ReadFile (points2 *pfs){

47.

48. ifstream input_file (input3d_protein.txt"); // Open the file input3d_protein.ixt for reading

49.

50. if (input_file.fail())

51. exit(1);

52,

53. int dimensions;

54, int ineCounter;

55.

56. input_file >> dimensions;

57. input_file >> lineCounter;

58.

59. //dynamic allocations of matrices

60. pts->input_points = new point[lineCounter];

61. pts->input_points = new pointflineCounter];

62.

3. pts->numoflines = lineCounter;

64. pts->dimensions = dimensions;

65. cout << endl;

6. cout <<"\nPrinting the 3D dimensions of molecule - protein and its weights..." << endl;

67. cout <<"\\\\f\t| | 1D 2D 3D WEIGHT\t]| |" << end|;

68. for (int i=0 ; i<lineCounter ; i++){ /] Get all dimensional coordinates

69. pts->input_points[i].coords = new double[dimensions]; //allocate matrix holding coordinates of each
x-dimensional point

70. cout << dimensions-1 << "-dimensional protein point"<<i<<"= ]| ";

71. for (int j=0 ; j<dimensions ; j++){ // Get each points dimensional coordinates

72. input_file >> pts->input_points|i].coords[j];

73. cout << pts->input_points[i].coords[j] <<" , ;

74. }

75. cout <<"\t]| |"<< endl;

76. }

77. cout <<"\nJust printed the 3D dimensions of molecule - protein and its weights...\n" << end;

78.

79. input_file.close();




KbIKAC yIa avarmapAoTaon TTOWTEIVNG, EDPECNC TNC
KOTAOAANANG O TTAPAPETPOL (CLVEXEID)
( apxeio: a-shape_protein.cpp) .

g1 int main(){

82. points2 pts;

83. ReadFile(&pfts);

84. list<Point>Ip;

85. list<Weighted_point> lwp;

86. //input: a molecule - protein

87. for (int i=0 ; i<(pts.numoflines) ; i++){

88.
Ip.push_back(Point(pts.input_points[i].coords[0],pts.input_points[i].coords[1].pts.input_points[i].coords[2]));

89. }

90. for (int i=0 ; i<(pts.numoflines) ; i++){

91.
Iwp.push_back(Weighted_point(Bare_point(pts.input_points[i].coords[0],pts.input_points[i].coords[1],pts.input_point
s[i].coords[2]),pts.input_points[i].coords[3]));
92. }

94 //simple points -- Delaunay triangulation

95. // compute alpha shape with delaunay friangulation

96. Del_Alpha_shape_3 as(lp.begin().Ip.end());

97. cout <<"Alpha shape computed in REGULARIZED mode by default" << endl;

98.

99. // find optimal alpha value for simple points with delaunay friangulation

100. Del_Alpha_shape_3::NT alpha_solid = as.find_alpha_solid();

101. Alpha_iterator opt = as.find_optimal_alpha(1);

102.

103. cout <<"\nSmallest alpha value for delaunay triangulation to get a solid through data points is" << alpha_solid <<
endl;

104. cout <<"\nOptimal alpha value for delaunay triangulation to get one connected component is " << *opt << endl|;

105. as.set_alpha(*opt);

106. assert(as.number_of_solid_components() == 1);




KSIKAS yia avamapaoTaon TEWTEVNG, EVPECNC TNG
KATAOAANANG O TTAPAPETOOL (CLVEXEID)
( apxeio: a-shape_protein.cpp)

107. //weighted points -- Regular triangulation

108. //build alpha_shape in GENERAL mode and set alpha=0

109. int a=0;

110. cout << "Give the 'a’ parameter fo compute the counterpart cells, facets and edges accordings to this
parameter\nType :";

1. cin>>aq;

12, Reg_Alpha_shape_3 ras(lwp.begin(), Iwp.end(), a, Reg_Alpha_shape_3::GENERAL);

3 //explore the x-shape of weighted points with regular friangulation - It is dual to the boundary of the union.
4 list<Cell_handle> cells;

5. list<Facet> facets;

6. list<Edge> edges;

7 ras.get_alpha_shape_cells(std::back_inserter(cells), Reg_Alpha_shape_3::INTERIOR);

8 ras.get_alpha_shape_facets(std::back_inserter(facets), Reg_Alpha_shape_3::REGULAR);

119, ras.get_alpha_shape_facets(std::back_inserter(facets), Reg_Alpha_shape_3::SINGULAR);
120. ras.get_alpha_shape_edges(std::back_inserter(edges), Reg_Alpha_shape_3::SINGULAR);
121 cout << "\nThe 0-shape built with regular triangulation has : " << endl;

122. cout << cells.size() << "interior tetrahedra" << endl;

123. cout << facets.size() << " boundary facets" << endl;

124, cout << edges.size() <<"singular edges" << endl;

125. return O;




AIQYPAUUA KATAVOUNG TV ATTAOK®YV HE Paon
TNV AAAQYN TNG TTOPAUETOOL O

2.000 -‘/
1.500 -
L0 @ Tetrahedra
500 - ( m Facets
0 = 4 m Edges
10 19 Tetrahedra

o AMO TNV LAOTOINCN TOL TPOYPAUPATOG TIOL  TTAPOLCIACTNKE
rrpOK101rr§s1|0c§| N KAAOTEEN TIUNA TTOL UTTOPEI VA TTAPEI N TTAPAUETOOC A
gival




EuXaploTw TTOAL!

o KaAo kaiokaipill!

o NIKOAGC MTTEYETNG
o [MEOTITLXIOKOG POITNTAG




