TTK Installation Instructions

e TTK comes with Paraview, it can be downloaded here:

e https://www.paraview.org/

* For those who want to follow along on your laptop during my
presentation, you can find the same examples at:

» https://topology-tool-kit.github.io/examples/index.html

* And while there are some direct links to individual datasets, if you
want to download _all demos_ you would clone this repo (~1GB):

e https://qgithub.com/topology-tool-kit/ttk-data
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Collaborators and Credits

e |Lead developer: Julien Tierny (Sorbonne / CNRS)

 Public release in IEEE VIS 2017 involved Guillaume
Favelier (Sorbonne), Charles Gueunet (Kitware), Michael
Michaux (Sorbonne), and Josh

e Dozens of international contributors to TTK since,
mailing list: ttk-users@googlegroups.com
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TTK is Built On Top of
ParaView

e https://www.paraview.org/

* Provides many built-in features:

Rich |O support

Modern rendering
Advanced user interface
“Visual” programming

Python scripting
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persistentPairs.Scalars = ['CELLS', 'Persistence’]
persistentPairs.ThresholdRange = [1.0, 999593]

2 6. sinplifying the input data to remove non-persistent pairs
- TTX i

rs)

2 7. computing the Morse-Smale complex

morseSnaleConplex. UseInputOf fsetField = 1|
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SaveData(’curve.csv', OutputPort(persistenceCurve, 3))
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24, selecting the critical point pairs

criticalPointPairs.Scalars = ['CELLS', ‘Pairldentifier’]
criticalPointPairs. ThresholdRange = (0.1, 535555]

lecting the most persistent pairs

persistentPairs.Scalars = ['CELLS', 'Persistence’]
persistentPairs.ThresholdRange = [1.0, 9999931

2 6. simplifying the input data to remove non-persistent pairs
- T

rs)

2 7. computing the Morse-Smale complex

morseSnaleConplex. UseInputOf fsetField = 1|

saving the output data

eData('curve.csv', OutputPort (persistenceCurve, 3))
a(*separatrices.viu’, CleantoGrid(OutputPort (morsesmaleConplex, 1)))
a( ', CleantoGrid(o. A
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#include <vtkPersistenceCurve.hs
kPersistenceDisgran. h>
KTableWriter.h>
KThreshold. hx
KTopologicalsiaplification.h>
structuredGridReader. h>
#include <vtkXMLUnstructuredGridriter,h>

¥ int main(int argc, char **argv){

/ 1. loading the input data

reader->SetFileNane("inputData. vtu™):

/7 2. computing the persistence curve
vtksmartPointer<vtkPersistenceCurvi
veksmartPointer<vtkPersistenceCurves: :New();

. computing the persitence diagran
ksmartPointer<vtkpersistencediagran= diagran
rtPointer<vtkPersistenceDiagram>: :New()

selecting the critical point pairs

vtksmartPointersvtkThresholds: :New() :

criticalPairs->SetInputArrayToProcess (0, 0,
3 LS,

criticalPairs->ThresholdBetween(-071, 599999

/7 5. selecting the most persistent pairs

Threshold>
vtksnartPointer<vtkThreshold>: :New():

persistentPairs->SetinputhrrayToProcess(o, o

: LS,
persistentPairs->ThresholdBetueen(T.0, 59999

/7 6. sinplifying the input data to remove non-persistent pairs
L re ¢ H

“New() :
reader

persistentPairs->GetOutputPort());

7/.7. computing the Morse-Snale complex

morseSnaleComplex->SetTnputConnection(
topologicalsimplification->GetOutputPort()

/7 8. saving the output data

vtksmartPointer<vtkTablenriter: :hew():

curvenriter->SetFileName (" curve.vek'):
curvenriter->¥rite():

sephiriter->SetInp
sephiriter->SetFilelane("separatrices.vtu’);
sephiriter->Hrite();

seguriter =
+:New() ;

seghiriter->SetInp
seghiriter->SetFileNane( segnentation.vtu®);
seghiriter-srite();

return 0;
)
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10 ¥ int main(int argc, char **argy){
n
12 1 ing the i o
13 vtksmartPointer<vtkXiLUnstructuredGridReaders reader =
1 iNew(
15 reader->SetFileNome("inputata.veu);
16
7 ¢ ¢
18 vtksmartPointer<vtkPersistenceCurves curve =
" o | |2 VtkSnartPointer<vtkPersistenceCurves: ihew()
i 0| wn onnection(reader )
21
2 ing the persitence diagra
23 vtksmartPointer<vtkPersistencediogram> disgran
2 vikSnartPointer<vekPersistenceDiagran: :New():
25 n:
26
27
28 tksmartpointer<vtkThresholds criticalpairs =
29 yikSmartrointeraitkThreshols-: ewl):
30 n
31 :unu\?urs >SetInputArrayToProcess(0, .
32 vekDataObject: FIELD ASSOCIATION CELLS, ‘pairident
33 criticalPairs->ThresholdBetween( )
3
35 ecting the most ¢
3% rs =
37 vtkSmarwo;nwrwtnhreshc\d, Hew():
38 calpairs 01
39 Dersistentpairs-ssetinputhrrayToProcessic, 0. 0r
a0 SFIELD _CELLS,
41 persistentPairs.>ThresholdBetueen(T 99
42
a3 fying the input rsistent
43 Topologicalsinplifications fication =
15 vtkSnartPointer<vtkTopologicalsinplification>
' tion( N
a7
18 persistentPairs->GetOutputPort());
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50 ing the M ;
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56
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55 utkSmartPointer<vtkTablewriters curvedriter =
59 vekSmartPointer<vtkTableliriters: iew():
0 n:
61 curvedriter->SetfileName(-curve.vek®):
62 curverater-swrite():
6
64 vtkSnortPointer<vtkXMLUnstructuredGriduriters sephriter =
65 iNew():
66 sepWriter->SetInputCe M
67 sepWriter--SetFileName(-separatrices.veu’):
68 sepWriter->Write();
6
70 vtkSnartPointer<vtkXMLUnstructuredGriduriters seghriter =
7 diNew();
72 seghiriter->SetInputCe 1)
7 seotriterosetriloane(Csegmentation viu);
73 seguriter-sWrite
s
B |7 return o;
7 )
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35 Ttk sPersistenceCurve curves

36 v!(tur(pnv(f\na'.\ld\/evt!x) > outputcurve;

37 curve. setupTriangulation (striangulation

3 curve. setInputscatars (hesght.data()) -

39 curve.setInput0ffsets (offsets.data()): [

0 curve. setOutputCTPlot (SoutputCurve) ; -

a1 curve. execute<tlosts(); E

a2 -

3 &

44 ek vzrsu(zmem-grm du ran; p

45 vectorstuple<idvertex, NodeType, idVertex, NodeType, float, idvertexs > | BF

% d1agranoutput: W

a7 diagran: setupTriangulation(strisngulation );

a9 Ghagran. setnpbtorsses (ofiets aneal)}

50 diagran. setOutputCTDiogram(&diagrandutput) ;

51 diagran.execute<floats();

52

53 ri

54 Vector<floats sinplifiedneight = height

s vectorcints authorizedcraticataints: mp\meawms = offsets: i

56 v for(int i i< (int) diagramutput.size(); i

57 double persistence = get<i»(diagrandutout(i]): =

58 v if(persistence - 1.0)( =

59 . ! .

60 authorizedCriticalPoints.push_back(get<o»(disgrandutput[il)) B

61  authorizedCriticalPonts.pushback(get<> (diagrasdutput (i1)):

62 =

63 ) 5

4 =

65 fying the input data t . tent pai T

66 ttk: :Topologicalsimplification simplification; Y

67 simplificat tupTriangul . .

68 simlification.setinputscalartieldrointer (height-data()); e

69 il setscal data()): =

70 sis ( [

n mpnmawms data()) : b

2 sim Fieldointer data()):

73 Tl fication. setc ticalpe n:

7 simplification. sewertexldennherS:a\arhe\dPowterk

s authorizedCriticalPoints. data())

76 simplification. execute<float

7

78

79 tek:: vrsesna\etu-v\ex norsesmaleconplex:

80

81 int criticalPoints_nusberofPoints:

82

83 ¥ _ ~

8 vector<int> criticalPoints_points_celllds: 3

85 vector<char> criticalPoints_points_isOnBoundary:

86 vector<float> criticalPoints_points_cellscalars:

87

88 separatrices]_nusber0fPoint

89 vector<float> separatricesl_points:

% vectorsint> separatricesl_points_cellDinensions;

a1

92

93 _

94 vector<int> separatrices_cells_sourcelds;

95 vector<int> separatricesl_cells destinationIds;

96 vector<int> szvarnn(esl  cellsseparatrixids:

97

98 vectorechars sewammx :zl\s \sDnBounﬂary.

99 vector<

100 Vector<flo

101 ~em~-\aaz> Terarat el paratrikFnctionoi oy

102 ion

103 vector<int>

104 _ ces(), 1),

105 I

106 ces ).

107 morsesnaleConplex. setupTriangulation(striangulation

108 el eCompler. setTaptSeatrFLetd(shapt hiadhersh data())

109 morsesaaleComplex. setInputoffsets (sinplifiedoffsets datal)):

10 norsesnaleConplex. setOutputorseConplexes|

m ascendingSegnentation.data().

12 descendingsegnentation.data(),

13 nscSegnentation.data());

14 morseSnaleConplex. setOutputCriticalPoints(

115 ¥ .

116 X

17 points_cel

118 points_celllds

119 Zpoints. cellscatars,

120 X

121 norsesnaleComplex- monmsep. atricesi(

122 &separatrices]_nunber0fPo;

123 &separatricesl points,

124 Gseparatricesl points_cellDinensions,

125 &separatrices1 points_celllds

126 Gseparatricesl nunberdfcells,

127 &separatriceslc

128 &separatricesi_cells sourcelds

129 Gseparatricesl_cells destinationids,

130 Gseparatrices1_cells_separatrixIds, ~
il L 251 Gseparatricesl_cells_separatrixTypes,

main.cpp 150-8859-1

" G searchandReplace T3 Current Project @ Documents |p= Projects [ Terminal (@ Bulld Output

Pure C++
(101 lines)
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Experimental Flow Vis

R 68 R = 161

von Karman vortex street, depending on Reynolds number
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More Demos!

Examples: https://topology-tool-kit.github.io/
examples/index.html
Data: https://github.com/topology-tool-kit/ttk-data
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