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Abstract

This Python package allows to display simplices meshes or datas on
simplices meshes by using Mayavi.
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Introduction

The experimental package package use Mayavi (>= 4.5.0) for displaying sim-
plicial meshes or datas on simplicial meshes. Simplicial meshes could be:

e a triangular mesh in dimension 2, made with 2-simplices (ie. triangles),

e a tetrahedral mesh in dimension 3, made with 3-simplices (ie. tetrahe-
dron),

e a triangular mesh in dimension 3 (surface mesh), made with 2-simplices,
e a line mesh in dimension 2 or 3 made with 1-simplices (ie. lines).

A simplicial mesh is given by its vertices array q and its connectivity array me.
Installation of Mayavi package for Python 3.6.0 under the linux distributions

CentOS 7 and Ubuntu 14.04 LTS is presented on my web page http://www.

math.univ-parisi3.fr/~cuvelier| in the section Informatique/Python.
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In all this report, for graphical representation, we use mlab4sim namespace for
graphical functions using mayavi. There is the python code previously used
before any of the listings given thereafter:

from mayavi import mlab
import fc_mayavidmesh.simplicial mayavi as mlab4sim
from fc_mayavi4dmesh.demos import

getMesh2D , getMesh3D , getMesh3Ds


http://docs.enthought.com/mayavi/mayavi/
http://www.math.univ-paris13.fr/~cuvelier
http://www.math.univ-paris13.fr/~cuvelier

The functions getMesh2D, getMesh3D and getMesh3Ds return a mesh vertices
array q and a mesh elements connectivity array associated with the input argu-
ment d (simplex dimension). The vertices array q is a dim-by-nq or ny-by-dim
numpy array where dim is the space dimension (2 or 3) and nq the number
of vertices. The connectivity array me is a (d + 1)-by-npe or npye-by-(d + 1)
numpy array where np, is the number of mesh elements and 0 < d < dim is the
simplicial dimension:

e d = 1: lines,
e d = 2: triangle,
e d = 3: tetrahedron.

For example, (q,me)=getMesh3D(2) return a 2-simplicial mesh in space dimen-
sion dim = 3.

fu I‘ICtiOI'I PLOTMESH

The protmesu function displays a mesh given by a vertices and connectivity
arrays.

Syntaxe

mlab4sim.plotmesh (q,me)
mlab4sim.plotmesh(q,me,Key=Value, ...)

Description

‘mlab4sim.plotmesh(q,me,) displays all the d-dimensional simplices elements.

‘ mlab4sim.plotmesh(q,me,Key=Value, ...) ‘ specifies function options using one or

more Key,Value pair arguments. Options of first level are

e color : specify the mesh color as a RGB tupple or a string color (see
check color ...)

e cute_planes : cut mesh by n plans given by a list of Plane objects
(only in dimension 3). The Plane constructor is Plane(origin=[x,y,z ], normal=[nx,ny,z])
which defined the plane coming through point origin and orthogonal
to the vector normal. The normal vector pointed to the part of the
mesh not displayed. (only in dimension 3) default : [] (no cut).

The options of second level depend on the type of elementaries mesh ele-
ments to represent.

One can use any option of the following functions according to the type
of d-simplex to be represented.

e In dimension 3,

e if d == 3, mlab.pipeline. surface function is used with tvtk.UnstructuredGrid
and tvtk.Tetra().cell type



if d == 2, mlab.pipeline. surface function is used with tvtk.UnstructuredGrid
and tvtk. Triangle() .cell _type

if d == 1, mlab.pipeline. surface function is used with tvtk.UnstructuredGrid
and tvtk.Line().cell _type

if d == 0, not yet implemented

e In dimension 2,

o if d == 2, mlab.triangular _mesh function is used,

e if d == 1, if d == 1, mlab.pipeline.surface function is used with

tvtk. UnstructuredGrid and tvtk.Line().cell _type
o if d == 0, not yet implemented

e dimension 1, not yet implemented

q2 , me2=getMesh2D (2)

ql ,mel=getMesh2D (1)

mlab . close (all=True)
mlab. figure (1)

mlab4sim . plotmesh (g2, me2)
mlab . view (0,0)

mlab. figure (2)

mlab . view (0,0)

mlabd4sim. plotmesh (ql,mel, color="Red’ ,line_width=2)
mlab4sim. plotmesh (q2,me2, color="LightGray’,opacity =0.

1)

Listing 1: 2D plot mesh




q3 ,me3=getMesh3D (3)

q2 ,me2=getMesh3D (2)

ql ,mel=getMesh3D (1)

mlab. close (all=True)

mlab . figure (1)

mlabd4sim. plotmesh (g3, me3)

mlab . figure (2)

mlabd4sim. plotmesh (g2, me2, color="Red’)

mlab. figure (3)

mlab4sim. plotmesh (g3 ,me3, color="LightGray’ ,opacity =0.02)
mlabd4sim. plotmesh (ql,mel, color="Magenta’ ,line_width=2)
from fc_tools.graphics import Plane

P=[Plane(origin =[0,0,1],normal=[0,0,—1]), Plane(origin=[0,0,1],normal=[0,—1,—1])]
mlab . figure (4)

mlabd4sim. plotmesh (g3 ,me3, cut _planes=P, color="DarkGrey ')
mlab4sim . plotmesh (g2 ,me2, cut_ planes=P)

mlabd4sim. plotmesh (ql,mel, color="Black’,line_width=2)
mlab . view (—146,67,6)

Listing 2: 3D plot mesh




3D surface example
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q2 ,me2=getMesh3Ds (2)

ql ,mel=getMesh3Ds (1)

mlab. close (all=True)

mlab. figure (1)

mlab4sim . plotmesh (g2 ,me2, color="Red’)

mlab. figure (2)

mlab4sim. plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.02)
mlab4sim. plotmesh (ql,mel, color="Magenta’ ,line_width=2)

Listing 3: 3D surface mesh : plot function

function rror

The proT function displays scalar datas on a mesh given by vertices and con-
nectivity arrays.

Syntaxe

mlab4sim.plot (q,me,u)
mlab4sim.plot (q,me,u,Key=Value, ...)

Description

‘mlab4sim.plot(q,me,u) ‘ displays data u on the given mesh. The data u is an
1D-array of size nqg

‘mlab4sim.plot(q,me,u,Key:Value, )‘ specifies function options using one or
more Key,Value pair arguments. Options of first level are

e plane : if True, (default : False)

The second level options depend on the type of elementaries mesh elements
on which we want to represent datas.

One can use any option of the following functions according to the type
of d-simplex.

e In dimension 3,

e if d == 3, mlab.pipeline. surface function is used with tvtk.UnstructuredGrid
and tvtk.Tetra().cell type



e if d == 2, mlab.triangular_mesh function is used.

e if d == 1, mlab.pipeline. surface function is used with tvtk.UnstructuredGrid

and tvtk.Line().cell type
e In dimension 2,

o if d == 2, mlab.triangular_mesh function is used.

e if d == 1, mlab.pipeline. surface function is used with tvtk.UnstructuredGrid

and tvtk.Line().cell _type.

e Dimension 1 : not implemented.

-1,20 -0,861-0,516-0,1720,172 0,516 0,861 1,20

-1,20 -0,861-0,516-0,1720,172 0,516 0,861 1,20 -1,20 -0,861-0,516-0,1720,172 0,516 0,861 1,20

q2 ,me2=getMesh2D (2)

ql ,mel=getMesh2D (1)

f=lambda x,y: 5*np.exp(—3x(x*+2+y*%2))*np.cos(x)*np.sin(y)
w2 (a2[+ ,0], a2 [+ ,1])

ul=f(ql|:,0],ql]:,1])

mlab. close (all=True)

mlab . figure (1)

mlabd4sim. plot (q2,me2,u2)

mlabd4sim . plotmesh (ql,mel, color="Black’, line_ width=2)
mlab. colorbar ()

mlab. view (0,0)

mlab. figure (2)

mlabd4sim. plot (ql ,mel,ul,line_width=2)

mlab4sim. plotmesh (q2,me2, color="LightGray’,opacity=0.1)
mlab. view (0,0)

mlab . colorbar ()

mlab. figure (3)

mlab4sim. plot (q2,me2,u2, plane=False)

mlab4sim. plotmesh (ql,mel, z=ul, color="Black’,line width=2)
mlab . colorbar ()

mlab. figure (4)

mlabdsim . plot (ql ,mel,ul, line_width=2,plane=False)
mlabd4sim. plotmesh (g2 ,me2,z=u2, color="LightGray’ ,opacity =0.1)
mlab. colorbar ()

Listing 4: 2D mesh : plot function




0,997 -0,713 -0,42¢ 127 0,712 0,997

0,997 -0,713 -0,42¢

,427 0,712 0,997

-0,997 -0,713 -0,428-0,143 0,142 0,427 0,712 0,997

q3 , me3=getMesh3D (3)
q2 ,me2—getMesh3D (2)
ql ,mel=getMesh3D (1)

ud=f(q3[:,0],q3[:,1],q3[:,2])
u2=f (q2{:,0],q2[:,1],q2]:,2])
ul=f(ql[:,0],ql]:,1],ql[:,2])
mlab. close (all=True)

mlab. figure (1)

mlab4sim. plot (g3 ,me3, u3)

mlab . colorbar ()

mlab. figure (2)

mlab4sim. plot (q2,me2,u2)
mlab . colorbar ()

mlab . figure (3)

mlab. colorbar ()

f-lambda x,y,z: np.cos(3*x)xnp.sin (2xy)+*np.sin (3xz)

mlab4sim. plotmesh (ql,mel, color="Black’,line_width=2)

mlabd4sim. plotmesh (ql,mel, color="Black’,line_width=2)

mlabd4sim. plot (ql ,mel,ul,line width=2,vmin=min(u3) ,vmax=max(u3))
mlab4sim. plotmesh (g3 ,me3, color="LightGray’ ,opacity =0.02)

Listing 5: 3D mesh : plot function




3D surface example

-0,633-0,404 -0,1760,0528 0,281 0,510 0,739 0,967 -0,633 -0,404 -0, 1760,0572870,281 0,510 0,739 0,967

q2 ,me2=getMesh3Ds (2)

ql ,mel=getMesh3Ds (1)

f=lambda x,y,z: np.cos(3xx—1)*np.sin (2xy—2)*np.sin (3*z)
u2=f(q2[:,0],q2[:,1] ,q2[:,2])
ul=f(ql|:,0],ql[:,1],ql[:,2])

mlab. close (all=True)

mlab. figure (1)

mlabd4sim. plot (q2,me2, u2)

mlabd4sim. plotmesh (ql,mel, color="Black’,line_width=2)
mlab . colorbar ()

mlab. figure (2)

mlab4sim . plot (ql ,mel,ul,line_width=2,vmin=min(u2) ,vmax=max(u2))
mlab4sim. plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.1)
mlab . colorbar ()

Listing 6: 3D surface mesh : plot function

4 function rroriso

The proTiso function displays isolines from datas on a mesh given by a vertices
and connectivity arrays. This function only works with 2-simplices in space
dimension 2 or 3.

Syntaxe

mlab4sim.plotiso (q,me,u)
mlab4sim.plotiso(q,me,u,Key=Value, ...)

Description

‘mlab4sim.plotiso(q,me,u) displays data u on all the 2-dimensional simplices
elements as colored isovalues. The data u is an 1D-array of size nq.

‘ mlab4sim.plotiso(q,me,u,key=value, ...) ‘ specifies function options using one or

more key,value pair arguments. Options of first level are
e contours : to specify the number of isolines (default : 10) or a
list /numpy array of isovalues (default : empty)

e plane : if False draw 3D isovalues with data uw as z values. (default
: True)

e color : to specify one color for all isolines (default : None))



The second level options are the options of the mlab.pipeline.iso_surface
which we use to draw the isovalues.

-1,20 -0,861-0,516-0,1720,172 0,516 0,861 1,20 -1,20 -0,861-0,516-0,1720,172 0,516 0,861 1,20

q2 ,me2=getMesh2D (2)

ql ,mel=getMesh2D (1)

f—lambda x,y: 5*np.exp(—3x(x**2+y*%2))*np.cos(x)*np.sin(y)

u2=f(q2[:,0],q2[:,1])

mlab. close (all=True)

mlab . figure (1)

mlab4sim. plotiso (q2,me2,u2, contours=25,colormap="viridis ’)

mlab4sim. plotmesh (ql,mel, color="black )

mlab4sim. plotmesh (q2,me2, color="LightGray’ ,representation="surface’,opacity=0.4)
mlab. view (0,0)

mlab. colorbar ()

mlab. figure (2)

mlab4sim. plot (q2,me2,u2, colormap="viridis ")

mlabd4sim. plotiso (q2,me2,u2, contours=np. arange(—1,1,0.2) ,colormap="viridis’,color="White
mlab . view (0,0)

mlab. colorbar ()

mlab . figure (3)

mlab4sim. plotiso (q2,me2,u2, contours=25,colormap="viridis ’,plane=False)
#mlabgsim . plotmesh (g1 ,mel, color="black ’, plane=False)

mlabd4sim. plotmesh (q2,me2, color="LightGray’ ,representation="surface’,opacity=0.4,z=u2)
mlab. colorbar ()

mlab. figure (4)

mlabd4sim. plot (q2,me2,u2, colormap="viridis ’,plane=False)

mlab4sim. plotiso (q2,me2,u2, contours=np.arange(—1,1,0.2),colormap="viridis’,color="Whitg’,plane=False)
mlab. colorbar ()

Listing 7: 2D mesh : plotiso function

10



N

430,142 0,427 0,712 0,997 -0,997 -0,713 -0,428 -0,143 0,142 0,427 0,712 0,997

0,997 -0,713 -0,426 -0,

q3 , me3=getMesh3D (3)

q2 ,me2=getMesh3D (2)

ql ,mel=getMesh3D (1)

f-lambda x,y,z: np.cos(3*x)xnp.sin (2xy)+*np.sin (3xz)
ud=f(q3[:,0].,q3[:,1],q3[:,2])

u2=f(q2[:,0],q2[:,1] ,q2[:,2])
ul=f(ql[:,0],ql[:,1],ql[:,2])

mlab. close (all=True)

mlab. figure (1)

mlab4sim. plotiso (q2,me2,u2,line_width=2)

mlab4sim. plotmesh (q2,me2, color="LightGray’, opacity=0.1)
mlab . colorbar ()

mlab. figure (2)

mlab4sim. plot (q2,me2,u2)

mlab4sim. plotiso (q2,me2,u2,line_width=2,color="White’)
mlab4sim . plotmesh (ql ,mel, color="Black’)

mlab. colorbar ()

mlab. view (65,74 ,7)

Listing 8: 3D mesh : plotiso function

11



3D surface example

-0,633-0,404 -0,1760,0528 0,281 0,510 0,739 0,967 -0,633 -0,404 -0,1760,0528 0,281 0,510 0,739 0,967

q2 ,me2=getMesh3Ds (2)

ql ,mel=getMesh3Ds (1)

f=lambda x,y,z: np.cos(3*x—1)%np.sin (2xy—2)*np.sin (3%z)
u2=f(q2[:,0],q2[:,1] ,q2[:,2])
ul=f(ql|:,0],ql[:,1],ql[:,2])

mlab. close (all=True)

mlab. figure (1)

mlab4sim. plot (q2,me2,u2, opacity=0.7)

mlab4sim. plotiso (q2,me2,u2, line width=1.5)

mlab . colorbar ()

mlab. figure (2)

mlab4sim. plot (q2,me2,u2)

mlab4sim. plotiso (q2,me2,u2, line width=1.5,color="White’)
mlab4sim . plotmesh (ql ,mel, color="Black’)

mlab. colorbar ()

Listing 9: 3D surface mesh : plotiso function

5 fu I‘lCtiOl’I QUIVER

The quiver function displays vector field datas on a mesh given by a vertices
and connectivity arrays.

Syntaxe

mlab4sim.quiver (q,me,V)
mlab4sim.quiver (q,me,V,Key=Value, ...)

Description

‘mlab4sim.quiver(q,me,V)‘ displays vector field V on each vertices of the d-

dimensional simplices elements in dimension d = 2 or d = 3. The data V
is an 2D-array numpy array of size dim-by-nq .

‘ mlab4sim.quiver(q,me,V,Key=Value, ...) ‘ specifies function options using one or
more Key,Value pair arguments. Options of first level are

e scalars : to set quivers color to a numpy array of size nq (default :
empty and use colors of the mesh elements).

e color : to specify one color for all quivers.

For Key/Value pairs, one could also used those of the mlab.quiver3d func-
tion.

12



,20.-0,861-0,516-0,1720,172 0,516 0,8"61' 1,20

q2 ,me2=getMesh2D (2)

ql ,mel=getMesh2D (1)

f=lambda x,y: 5#np.exp(—3*(x**2+y*%2))*np.cos(x)*np.sin(y)

u—tf(a2[:,0],a2:,1])

w=|lambda x,y: y#*np.cos(—(x# 2+y*x2)/10), lambda x,y: —x*np.cos(—(x**2+y*x2)/10)]

Wonp. array ([w[0](a2[:,0],a2[: ,11) wil](a2[: ,0],a2[:,1]) 1)

mlab. close (all=True)

ng=q2.shape[0]

mlab. figure (1)

mlab4sim. quiver (q2 ,me2,W, scale_factor=0.05 ,line_width=1,
mask _points=nq//2000,colormap="viridis )

mlab4sim . plotmesh (ql ,mel, color="black ")

mlab. vectorbar ()

mlab . view (0,0)

mlab. figure (2)

mlabdsim. quiver (q2,me2,W, scalars=u, scale_factor=0.05,line_width=1,
mask _points=nq//2000)

mlabd4sim. plotmesh (ql,mel, color="black )

mlab.scalarbar ()

mlab. view (0,0)

Listing 10: 2D mesh : quiver function
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0,00391 0,157 0,309 0462 03514 0767 0920 1,07 0,997 -0,713 -0,428 0143 0142 0,427 0,712 0,997

q3 , me3=getMesh3D (3)
q2 ,me2=getMesh3D (2)
ql ,mel=getMesh3D (1)
f-lambda x,y,z: np.cos(3*x)xnp.sin (2xy)+*np.sin (3xz)
u=f(q3[:,0],a3[:,1],a3[:,2])
w=[lambda x,y,z: y#*np.cos(—(xx*2+y*x2)/10), lambda x,y,z:
—x*np. cos (—(xx*2+y*%2) /10) , lambda x,y,z: z/5]
Wenp. array ([w[0](a3[: 0], a3[:,1] ,a3[: ,2]) »
w[1](a3[: ;0] a3[: 1] a3 [+ ,2])
w2](a3[: 0] a3[: 1] a3[s.2]) ])
mlab. close (all=True)
ng=q3.shape [0]
mlab. figure (1)
mlabd4sim . quiver (g3 ,me3,W, line_ width=1, mask_points=nq//3000)
mlabd4sim. plotmesh (g3 ,me3, color="LightGray’ ,opacity =0.05)
mlab. vectorbar ()
mlab. figure (2)
mlabd4sim. quiver (g3 ,me3,W, scalars=u, line width=1, mask points=nq//3000)
mlab4sim. plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.05)
mlab.scalarbar ()

Listing 11: 3D mesh : quiver function

3D surface example

The following example use the .geo file demisphereb.geo which is in the direc-
tory geodir of the toolbox. This file contains description of a 3D surface mesh
with simplices of dimensions 1 and 2.

14



0,995 0,996 0,996 0,997 0,998 0,999 0,999 1,00 -1,05 -0,4630,128 0,720 1,31 1,90 249 3,09

q2 ,me2=getMesh3Ds (2)
ql ,mel=getMesh3Ds (1)
f=lambda x,y,z: 3xx#%2—y**3+z+*2+x*y
u=f(q2[:,0],a2[:,1],a2[:,2])
w=|lambda x,y,z: y*np.cos(—(x*#2+y*x2)/10), lambda x,y, z:
—x*np. cos (—(xxx2+y*%2) /10) , lambda x,y,z: z]|
Wenp. array ([w[0] (a2 0] a2 [:,1] ,a2[: 2]) ,
w[1](a2[: ;0] a2[: 1] a2[: .2]) |
wl2](a2[: ;0] a2 1] a2 [ .2]) ])
mlab. close (all=True)
ng—q2.shape [0]
mlab . figure (1)
mlabd4sim. quiver (g2 ,me2,W, line_width—1,mask _points=nq//1000)
mlab4sim . plotmesh (ql,mel, color="black’,line_ width=2)
mlab. vectorbar ()
mlab . figure (2)
mlab4sim. quiver (g2 ,me2,W, scalars=u, line_ width=1,mask points=nq//1000)
mlab4sim. plotmesh (ql,mel, color="black’,line_width=2)
mlab.scalarbar ()

Listing 12: 3D surface mesh : quiver function

function suicemesu

The suicemesn function displays intersection of a plane and a 3D mesh given
by vertices and connectivity arrays.

Syntaxe

mlab4sim.slicemesh(q,me)
mlab4sim.slicemesh(q,me,Key=Value, ...)

Description

‘ mlab4sim.slicemesh(q,me,) ‘displays intersection of a plane and all the 3-dimensional

simplices elements. By default the plane is given by an origin point (0,0, 0)
which lies on it and a normal vector (0,0, 1) which is orthogonal to the
plane.

‘ mlab4sim.slicemesh(q,me,Key=Value, ...) ‘ specifies function options using one or

more Key,Value pair arguments. Key could be:

e origin : to specify a point lying on the plane (default is (0,0,0))

e normal : to specify a vector orthogonal to the plane (default is
(0,0,1))

15



The other Key/Value pair options are those of scalar cut_plane function
from mayavi.mlab.pipeline.

q3 ,me3=getMesh3D (3)
q2, me2=getMesh3D (2)
ql ,mel=getMesh3D (1)

e

mlab. figure (1)

mlab4sim . plotmesh (g2 ,me2, color="LightGray’,opacity =0.05)

mlab4sim. slicemesh (g3 ,me3, origin =(0,0,1) ,normal—=(-1,0,1))

mlab . view (132,53,7)

mlab. figure (2)

mlab4sim . plotmesh (q2 ,me2, color="LightGray’,opacity =0.05)

for normal, color in [((1,0,0), red”),((0,1,0), magenta’),((0,0,1), Maroon’)]:
mlab4sim. slicemesh (g3 ,me3, origin=(0,0,1) ,normal=normal , color=color)

mlab. view (155,66 ,7)

Listing 13: 3D mesh : slicemesh function

function sucs

The suice function displays datas on the intersection of a plane and a 3D mesh
given by vertices and connectivity arrays.

Syntaxe

mlab4sim.slice(q,me,u)
mlab4sim.slice(q,me,u,Key=Value, ...)

Description

‘mlab4sim.slice(q,me,u) ‘ displays u data on the intersection of a plane and all
the 3-dimensional simplices elements. By default the plane is given by an
origin point (0,0,0) which lies on it and a normal vector (0,0, 1) which is
orthogonal to the plane. The data u is an 1D-array of size nq.

‘mlab4sim.slice(q,me,u,Key,Value, ) ‘ specifies function options using one or
more Key,Value pair arguments. Key could be:

e origin : to specify a point lying on the plane (default is (0,0,0))

e normal : to specify a vector orthogonal to the plane (default is
(0,0,1))
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The other Key/Value pair options are those of scalar cut_plane function
from mayavi.mlab.pipeline.

-0,997 -0,713 -0,428 -0,143 0,142 0,427 0,712 0,997 -0,997 -0,713 -0,428 -0,143 0,142 0,427 0,712 0,997

q3 ,me3=getMesh3D (3
q2 , me2=getMesh3D (2)
ql ,mel=getMesh3D (1)
f=lambda x,y,z: np.cos(3*x)*np.sin (2xy)+np.sin (3xz)
ud=f(q3[:,0],a3[:,1],a3[:,2])
u2=f(q2|:,0],q2[:,1],q2[:,2])
ul=f(ql[:,0],ql[:,1],ql[:,2])
mlab. close (all=True)
mlab. figure (1)
mlab4sim . plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.05)
mlabd4sim. slice (g3 ,me3,u3, origin=(0,0,1) ,normal=(-1,0,1))
mlab. view (132,53,7)
mlab. colorbar ()
mlab. figure (2)
mlab4sim. plotmesh (q2 ,me2, color="LightGray’ ,opacity =0.05)
for normal in [(1,0,0),(0,1,0),(0,0,1)]:

mlab4sim . slice (g3 ,me3,u3, origin =(0,0,1) ,normal=normal)
mlab. view (155,66 ,7)
mlab . colorbar ()

Listing 14: 3D mesh : slice function

fU nct I ON sLicEIsoO

The sriceiso function displays isolines of data on the intersection of a plane
and a 3D mesh given by vertices and connectivity arrays.

Syntaxe

mlab4sim.sliceiso (q,me,u,P)
mlab4sim.sliceiso(q,me,u,Key=Value, ...)

Description

‘mlab4sim.s1iceiso(q,me,u) displays u data as isolines on the intersection of a
plane and all the 3-dimensional simplices elements. By default the plane

is given by an origin point (0,0,0) which lies on it and a normal vector
(0,0, 1) which is orthogonal to the plane.

‘ mlab4sim.sliceiso (q,me,u,key=value, ...) ‘ allows additional key/value pairs to be
used when displaying u. The key could be
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e contours : to specify the number of isolines (default : 10) or a
list /numpy array of isovalues (default : empty)

e color : to specify one color for all isolines (default : empty)

For key/value pairs, one could also used those of the iso_surface function
from mayavi.mlab.pipeline.

-0,568 -0,405 -0,243 -0,0805 0,0819 0,244 0,407 0,569 -0,997 -0,713 -0,428 -0,143 0,142 0,427 0,712 0,997

q3 , me3=getMesh3D (3)
q2 ,me2=getMesh3D (2)
ql ,mel=getMesh3D (1)
f=lambda x,y,z: np.cos(3%x)*np.sin (2xy)+*np.sin (3xz)
ud=f(q3[:,0],q3[:,1],a3[:,2])
u2=f(q2[:,0],q2[:,1] ,q2[:,2])
ul=f(ql[:,0],ql[:,1],ql[:,2])
mlab. close (all=True)
mlab. figure (1)
mlabd4sim. plotmesh (g2, me2, color="LightGray’ ,opacity =0.05)
mlab4sim. sliceiso (g3 ,me3,u3, origin=(0,0,1) ,normal=(—-1,0,1))
mlabd4sim. slicemesh (g3 ,me3, origin =(0,0,1) ,normal=(—1,0,1),color="DarkGray )
mlab . view (132,53,7)
mlab. colorbar ()
mlab . figure (2)
mlabd4sim. plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.05)
for normal in [(1,0,0),(0,1,0),(0,0,1)]:

mlab4sim. slicemesh (g3 ,me3, origin=(0,0,1) ,normal=normal, color='LightGray’)

mlab4sim. slice (g3 ,me3,u3, origin=(0,0,1) ,normal=normal)
mlab. view (155,66 ,7)
mlab. colorbar ()

Listing 15: 3D mesh : sliceiso function

fu nct I ON STREAMLINE

The strReamLINE function allows to draw streamlines for given vector data and
colorized by scalar data on a 3D mesh given by vertices and connectivity arrays.
This supports various types of seed objects (line, sphere, plane and point seeds).
It also allows to draw ribbons or tubes and further supports different types of
interactive modes of calculating the streamlines.

Syntaxe

mlab4sim.streamline (q,me,u,V)
mlab4sim.streamline (q,me,u,V,Key=Value, ...)
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Description

‘mlab4sim.streamline(q,me,u,V) displays streamlines computed from the vector

data V and colorized by the scalar data u

‘mlab4sim.streamline(q,me,u,V,Key:Value, )‘ specifies function options using

one or more Key,Value pair arguments. Key could be:
e labels : to select the labels of the siMeshElt on which to draw the
streamlines.
e seed_options:
e seed_widget_options :
e streamtracer_options:

The other Key/Value pair options are those of streamline function from
mayavi.mlab.pipeline.

The following example use the .geo file cylinder3dom.geo which is in the
directory geodir of the toolbox. This file contains description of a 3D mesh
with simplices of dimensions 1, 2 and 3.
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-1,05 0,110 1,27 243 3,60 4,76 592 7,08 -1,05 0,110 1,27 243 3,60 4,76 592 7,08

¢

-1,05 0,110 1,27 24. 4,76 592 7,08 -1,05 0,110 1,27 243 3,60 4,76 592 7,08

q3 ,me3=getMesh3D (3)
q2 ,me2=getMesh3D (2)
ql ,mel=getMesh3D (1)
f=lambda x,y,z: 3xxxx2—yxx3+z%k*x24+x*ky
u=f(q3[:,0],a3[:,1],a3[:,2])
w=[lambda x,y,z: y#*np.cos(—(x*xx2+y*x2)/10), lambda x,y,z:
—x#np. cos (—(xx*2+y*%2) /10) , lambda x,y,z: z/5]
Wenp. array ([w[0](a3[+,0],a3[:,1], a3 [+ ,2]) »
wit](a3[: 0] a3[: 1] a3 2])
wi2](a3[: 00 a3[: 1] a3 ,21) ])
mlab. close (all=True)
mlab . figure (1)
mlab4sim. streamline (g3 ,me3,u,W)
mlabd4sim . plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.05)
mlab. colorbar ()
mlab . figure (2)
s_options={’visible ’: True}
sw_options={ normal’:(0,0,1), resolution ’:6}
st_options={’integration direction’: both’}
mlab4sim. streamline (g3 ,me3,u,W, seedtype="plane’  linetype=’tube’,
seed _options=s_options,
seed _widget _options=sw_options,
streamtracer _options=st_options)
mlab4sim. plotmesh (g2 ,me2, color="LightGray’ ,opacity =0.05)
mlab . colorbar ()

mlab . figure (3)
sw_options={ center ’:(0.9,0,1), ’radius’:0.1, phi_resolution’:8,
‘theta_resolution’:12, ’enabled’: False}

st_options={’integration direction’: both’}

mlab4sim. streamline (g3 ,me3,u,W, seed_widget_options=sw_options
streamtracer _options=st_options,colormap="jet )

sw_options|’center'|=(0,0,1)

sw_options|[ 'radius ']=0.3

mlab4sim. streamline (g3 ,me3,u,W, seed widget options=sw_options,
streamtracer _options=st_options,colormap="jet )

mlab.scalarbar ()

mlab . view (46.6 ,58 ,6.7)

mlabd4sim. plotmesh (g2, me2, color="LightGray’ ,opacity =0.05)

mlab. figure (4)
sw_options={’origin ’:(0,—-1,0), pointl’:(0,—-1,2), point2’:(0,1,0),
“enabled ’:True, 'resolution’:6}
st_options={’integration direction’: both’}
mlab4sim. streamline (g3 ,me3,u,W, seedtype="plane’,
seed _widget _options=sw_options,
streamtracer _options=st_options,colormap="jet ’)
mlab.scalarbar ()
mlab . view (46.6 ,58 ,6.7)
mlabd4sim. plotmesh (g2, me2, color="LightGray’ ,opacity =0.05)

Listing 16: 3D mesh : streamline function
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