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1 Milab: simple scripting for Mayavi2

from enthought.mayavi import mlab

o Simple problems should have simple solutions.

o Work interactively in IPython (-wthread).

o Work with numpy arrays.

o People know the pylab/matlab plotting API.

X, y = ogrid[-10:10:100j, -10:10:100j]
ro= sqrt(x*x*2 + y*x*2)

from enthought.mayavi import mlab
mlab.surf (sin(r)/r)
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1 Miab: plotting functions

. o 2D data
..o mlab. surf (z)
0D data ’ ? mlab.mesh(x, y, z)

mlab. points3d (x, v, z)’

3D data V
mlab . contour3d (z)
e
/ TN
mlab.plot3d(x, vy, z) Vector fields =—

P
mlab.quiver3d(x, y, z)



1 Miab: plotting functions (remarks)

e List of plotting functions in user guide.
e Every plotting function has a test/demo function.
e mlab.surf vs. mlab.mesh:

e mlab.surf = carpet plot:
image-like data + elevation

e mlab.mesh = orthogonal-grid,
but general shape




1 Miab: sprucing up the plot

A title

mlab. title (A title ’)

mlab.colorbar ()

+ axes, outlines, text, ...

o Many keyword arguments for plotting functions.
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Gotcha: extents

In VTK the extents are given by the data extents.
X, ¥y = mgrid[-10:10:100j, -10:10:100j]
sqrt (x*x*2 + yx*2)

mlab.mesh(x, y, sin(r)/r, extent
=(0,1, 0,1, 0,1)) 8.0
mlab.outline (s, extent=(0,1, 0,1, 0,1))
mlab.axes (s, extent=(0,1, 0,1, 0,1))
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1 Mlab: managing figures

Figures
o mlab.figure(): create a new figure or retrieve an existing figure.
@ mlab.clf (): clear the current figure.

@ mlab.gcf (): return the current figure.

show and the event loop

@ GUI event loop needs to be running:
mlab.show() to display the visualization (after creating it).

@ Omlab.show: decorator to make sure a function runs in the event
loop.



1 Miab: Interacting graphically

= TVTK Scene 6
X922 ® 8 WG

| scalar LUT | vector LUT | ModuleManager |
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mlab.show pipeline()



1 Mlab: the pipeline

X, ¥, z = mgrid[-2:3, -2:3,
ro= sqrt(x*x*2 + y*x*x2 + z*xx*4)
mlab. quiver3d (yxsin(r)/r,
mlab. flow (y*xsin (r)/r,

-2:3]

-x*xsin(r)/r,
-x*xsin(r)/r,
colormap="gist_earth’,

zeros_like (z))
zeros_like (z),
linetype="ribbon’)
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~ | VectorScatter

¥ & Modules
" Vectors

= " Vectorfield

We visualize the same data with two different methods:
Visualizations = data sources + visualization modules

¥ # ExtractVectorNorm
v @ Modules

™ Streamline
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1 Mlab: a more complex pipeline




1 Mlab: a more complex pipeline

30000 points  2unav2D,
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1 Mlab: a more complex pipeline

30000 points  2unav2D,
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1 Mlab: a more complex pipeline

. Delaunay2D Decimati
30000 points ——2, Mesh —"0,  |rregular mesh
\7,""“:__““ B . AT = o,

e

Complete pipelin
3 P ETRE = (51 0
0 ==

¥ &= TVTK Scene 4

g ScalarScatter
~ 4 DelaunayzD
< 4 PointToCellData
< 4 Threshold
¥ 4 QuadricDecimation
~ 4 ElevationFilter
~ & Modules
% Surface




1 Miab: creating the pipeline

Adding a cut plane

¥ ETVTK Scene S

- Scalarfield
¥ &% Modules
™ IsoSurface
% ScalarcutPlane

X, ¥y, z = ogrid[-5:5:100j, -5:5:100j, -5:5:100]j]

scalars = x*x*0.5 + yxy + z*z*2.0
obj = mlab.contour3d(scalars)
X




creating the pipeline

Adding a cut plane

¥ ETVTK Scene S
- Scalarfield
¥ &% Modules

™ IsoSurface

% ScalarcutPlane

mlab.pipeline object

X, ¥y, z = ogrid[-5:5:100j, -5:5:100j, -5:5:100]j]
scalars = x*x*0.5 + yxy + z*z*2.0
obj = mlab.contour3d(scalars, opacity=0.5)

mlab. pipeline.scalar_cut_plane (obj)
X




1 Mlab and Mayavi2

o mlab.options.backend = ’envisage’
= mlab commands open up a full blown mayavi application.

o By default, mlab uses a full blown application if open.
= Use in interactive shell and mayavi2 -x foo.py

File Visualize View Tools Help
Mayavi

@ =% 4

~ B TVIK Scene 6

~ [ LineSource

v Tube
- o
™ Surface

Mayavi object editor
Scalar LUT | vector LUT | ModuleManager

[LuT (Look Up Table) Manager

Lut mode; E =

Reverse lut: []
Show scalar bar: [ [|| | [Python
o Python 2.5.2 (r252:60911, Apr 21 2008, 11:12:42)

[GCC 4.2.3 (Ubuntu 4.2.3-2ubuntu7)] on linux2

Type 'help®, "copyright', "credits' or "license’ for
more information.

>>> from enthought. mayavi import mlab

>>> mlab. test_plot3d()
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