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Installation of MathGL3d

The MicrosoftWindows versia comes wih a setyp program thacopies the DLLs ahthe
executable, on Unix machines You mdecompress &iMathematica top directory. Wi
version2.0 MathGL3d has acommand line switch (+mvcpd create te
OpenGLViewer.m package. On Urimachines, the program mustdalled with the full
location to the binaryf MathGL3d is called wit this switd it creates the package it
theln stall] LinkOpe n[" (mathgl-binary ) -mathlink"]] command. You
must copy this packagomewhere in thMathematica search path for packagé&ow the
OpenGL viewer cabe loaded wit Get ['Ope nGLViewer™] . The prograncomes
with aOpenGLViewer.m package and you may edit thefind insert the correct
location of the binary ahthetextures.

In2]: = Get [" MathGL3d OpenGLViewer "]

MathGL3d installe d, Versio n 2.0

for Windows95 syste m Microsof t Windows
© by Jens-Peer Kuska 1997,98

wit h MathLin k for m Wolfra m Researc h.

Inf3]: = MVClose[]

Outf3]

d: /Math3. 0/AddOns/ExtraPackage s/MathGL3d /Binarie s/Windows /
mathview3 d.exe

The MathGL3d packagromes with files for theOnline Help of Mathematica and you
may rebuild the help index.

If you have your texture bitmagsllected n oneor more directories #

$MVTexture Path variable musbe set to the list of these directsiie enable the
automatic search for textures with back geetehe beginning of the file name. The
bed place to sd the texture pah isthe OpenGLViewer.m package
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Command line Options

The OpenGL Viewer carunindependent oMathematicaln the stand alonaode it
reads 3Scripts written bylathematicacan display, animate and convert the graphics
into POVRay oiDXF, OFF,QuickDraw3D Metafiles, virtual reality worlds (VRML
version2.0) and PNG files. Th®@penGL viewer caoreate smooth shad@adstScript
output and is also able to read DXF files created by itdalihematicaand many

other programmes.
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Commandline switch Default Meaning
-mvfile  (inputfile > - read 3 Script as input
-mvindxf (dxffile ) - read a DXF file agnput
—mvinoff ¢ off file S = read one ofGeomviews
OFF files
-mvpov ( POVRay file - save POVRagcript
-mv3dm¢{ QuickDraw3D file = save QuickDraw3neta file
-mvwrl (VRML 2.0file = save thelata a3/RML 2.0 world
-mvdxf (DXF file ) = save DXFfile
-mvtex (png file = load a PNG file asexture
-mvtxm (map type ) p use the texture mapping of type
p (lana,
c (ylindrical)
s(pherica)
t(orus
+Mvno -mvno -mvno display thedata
+mvno run as filter
and do not display the
datafrom the 3 Script
+MvVSs -mvs +mvs show smooth surfaces
+mvw -mvw +mvwshow wireframe
+MVO -mvo +mvo show polygonoutline
+mvct —-mvct +mvct triangulatepolygons
with a new center point
+Mmvue +mvue use extrusions iINRML files
forlines, otherwise generate
expanded polygons
-mvts ¢Double ) 0.0 tube size
-mvta (Double ) 30° angle to preventline continuation
-mvps (Double 0.0 size of spheres for point display
+mvcp -mvcp | create theDpenGLViewer.m package
and exitthe program

Notice that acommand lineoption must be given to open the windowwWhen the
program is called from thedmmand line with owny option the Unix versigorints out a
list of possible options. The MS-Windows version opens a megsag@w .

The command line conversionW&RML 2.0 will not creatdextures. Thenain reason is
that the textures are scaled byQenGL function and the exportdene before OpenGL
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is initialized. Since OpenGL can not deal with textlireensionst 2" the PNG files given
as textures must have tiiienensions 2x 2™ wheren andm are integers.

Saving Your Work

MathGL3d supportenany differenbutput formats. It is neariynpossible to create
identicaloutput in all formats. Thiollowing table list the features supported by the
exported files.

[ ) DXF| POVRay Quick VRML | PNG PostScript PostScript
Draw3D 2.0 Bitmap Bitmap
polygons&  yes yes yes yes yes yes
geometry
intersection  yes yes yes yes yes no
of polygons
linesadubes yes yes yes yes yes yes
meshes no yes yes no /a n/a
surface colors  no yes yes yes yes yes
textures no partial no yes yes no

Using MathGL3d from Inside  Mathematica

m MVShow3D

m MVShow3Dfraphics3dopty displays theGraphics3D[]  object in the MathGL3d
window

m MVShow3Dpurfacegraphicsoptd displays theSurfaceGraphics][] object in the
MathGL3d window

m MVShow3Dmeshgraphics3aptd displays thevleshGraphics3D[]  object in the
MathGL3d window

The following options can be given:
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MVPolygonShading symbol {MVFlat, MVSmooth Determines how
MVSmooth, polygons are rendered
MVWireFrame } As flat polygons
surface or awire
MVLineTubeSize real >0 0.01 Thethickness
the lines expanded
MVTubeAngle real >0 30. The anglén degree
the line coninuation
is skipped.
MVTubeSegments integer >0 12 The number of
used to approximate
tubes arround
MVPointSphereSize real >0 0.01 The radiuased
points as spheres
MVGrayBackground boolean {True, False } False Draw a light
background
instead of the
black one.

The options oMVApplyTexture(] can also be given tdVShow3D[], and
MVShow3DJ[] will call MVApplyTexture[] when theMVTexture option is found.
If a PNG filesometex.png is given the extension may be omitted"smsnetex™
Whenthe automatic searching of the texture file ingMd/TexturePath variable is
desired the file name can be giveni'asmetex™"

m MVPutTexture

s MVPutTexture[ pndfile opts] loads a PNG bitmainto the texturenemory of
MathGL3d

= MVPutTexture[ mathGraphicsopts] converts dMathematicagraphicsobject
into a bitmap and sends it to the textomemory

= MVPutTexture[ rasterarray opts] send aRasterArray|] to the texture
memory ofMathGL3d



MVReference.nb

MVPutTexture[]  returns a list of the texture identifigtvVTexture2D[ idNumbet ,

the width, the height, and the type of teeture. The texture identifier can be used for
texture mapping. The possible texture types returned are:

MVLuminantTexture blackwhitetexture
MVLuminantAlphaTexture blackwhitetexture witha — channe
MVRGBTexture RGB texture
MVRGBAIphaTexture RGB texture withy — channel

Possible options
are:
MVTextureSize  Automatic The size in pixels of Mathematica
graphic that imised as texture .
This optionsloes not work fotextures
fromfilesor RasterArrays [] .
The defaullimensions arg64, 64 .

MVDisplayGamma 1. v correction for PNG files

MVClipBorderColor True WhenTrue the color of the

border background of dMathematica
graphics isemoved from théexture .

The maximal possiblexture sizelepends on the OpenGL implementation. [Engest

valuethatmustbe supported by OpenGL64%64, larger texturasay work on certain
machines.

m MVApplyTexture

= MVApplyTexture[MVScene[]

, Opts] maps a texture given in the opticnss
to the scene

m  MVApplyTexture[MVMesh3D[ 1],

opts] maps a texture given in the options
optsto the mesh

= MVApplyTexture[ target, MVTexture2D[ K]

,0pts] maps a texture
MVTexture2D[ K] to the scene or a mesh
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If the MVTexture option is giverMVPutTexture[]

Possible options
are:

MV Texture

MVTextureMapType
MVTranslateTextureTarget

MVRotateTextureTarget

MVScaleTextureTarget

MVScaleTexture

None

MVPlaneMapping
True

Automatic

Automatic

Automatic

is called.

A possible texture

(not already passed to MathGL3d
a PNG- file name,

a Mathematicagraphics or
a RasterArra)y .
A possible mapping type
Atranslation vectofty, t,
of the target to bring it
into the box{0, 0, }, {1

Arotation{{a,, &, &},

bring the targeinto the

{{0,0, 1, {1, 1, 1.
Apossible scalings,, s,
bring the targeinto the
{{0,0, 1, {1, 1, 1.

Ascaling{s,, s/}
of the texture thagives the

repeated usage of the texture

Possible mapping types are:
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MVPlaneMapping The coordinates x, y are used as
texture coordinates.
MVCylinderMapping Theg, z coordinates of the pointsin
cylindrical coordinates are used
MVSphereMapping  Theg, 6 coordinates in spherical coordinates
are used as texture coordinates
MVTorusMapping Theg, 9 coordinates are usethen thedata
points are transformed ontd@us

MVMeshUVMapping Theu, v pairisised.
MVMeshVUMapping Thev, upairisised.
MVApplyTexture[] is used to put an additional texture onto the surface of an object

inside ofMathGL3d. If a texture is given for a surfacwill be used to color theurface
instead of the colors of the individual polygons.

m MVGetGraphics3D

B MVGetGraphics3D[]  returns the datdisplayed in the MathGL3d window to tkernel
of Mathematica

ThepureGraphics3D[]  object as a list of points, lingslygons is returned. The
MeshGraphics3D[]  object is not returned, instead thesh is broken into polygons.
Polygons with moréhan three pointarebroken into triangles. The

MVGetGraphics3D[]  function is useful to get the 3d data from DXF or OFF files into
Mathematica

m MVGetRasterimage

B MVGetRasterimage[]  returns the bitmap rendered by MathGL3d as a
RasterArray(]

The functionreturns eRasterArray|] of RGBColor[] values. The

RasterArray][] may be converted into an ordinaryddphics. If this islone the
ImageSize and theAspectRatio  option of the graphics object must be set to the
correct values.
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m MVPasteGraphics

» MVPasteGraphics]] is an abrevation for
Show[Graphics[MVGetRasterimage[],AspectRatio->Automatic]]

m MVClear

m MVClear[] will remove thedatafrom the MathGL3d window and reset all values to the
default ones

m MVClose

m MVClose[] will close theMathLink connection to MathGL3d and terminate the process.

It does essentialy the same adJarinstall[] of the link createsvhen calling
MathGL3d in MathLink mode. The function is simfity an easyermination of
MathGL3d.

Export and Import 3D Graphics

m MVLoadDXF

s MVLoadDXHfilenamé read amAutoCAD DXF file into the MathGL3d program. To
transfer the data telathematicahe MVGetGraphics3D [| function must be used.

Only the geometric informaticsbout the pointdines and polygons igad. Layer and
color information idost.

m MVLoadOFF

= MVLoadOFHfilenamé readGeomviews OFF filemto the MathGL3d program. To
transfer the data telathematicahe MVGetGraphics3D [| function must be used.

Only the geometry information issed, colors and normals are lost. The surface normals
are typically calculated by MathGL3d itself.
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m MVWriteOFF
= MVWriteOFF [filename opty saves the scene as Geomview @IEEF
MeshGraphics3D[]  objects are na#ritten.

= MVWriteOFF[ filenamegraph3d,optd clears the MathGL3d window, shows the 3d
graphicsobject and saves the scene as Geomviewflli-F

The colors antextures asvell as the calculated normals éost.

m MVWrite3DMF

= MVWrite3DMF[filename opty saves the 3draphics as QuickDraw3D meta file.

= MVWrite3DMF] filenamegraph3d,opt§ clears the MathGL3d window, shows the 3d
graphicsobject and saves the gcaphics as QuickDraw3D meta file.

Special options for the QuickDraw 3D export

are:
MVQuickDrawLights True Savdight positions and
colors in the QuickDraw fil¢
MVQuickDrawViewPoint True SaveMathematicas
viewpointin the file

m MVWriteDXF

= MVWriteDXF[ filenameoptd will save the 3@raphics ag®.uutoCAD DXF file. The
options are the same as fdvShow3D[]

s MVWriteDXF[ filenamegraph3d,optd clears the MathGL3d window, shows the 3d
graphicsobject and saves the gcaphics ag&wutoCAD DXF file.

Noticethatthe informatiorabout textures, surface normals and colors are lost because the
DXF format can not includthis information.
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m MVWriteEPS

= MVWriteEPS[ filename,oft will save thecurrent image in the MathGL3dndow as
smooth shaded encapsulated PostScript file. The only opt®SBitmap - True to
save théitmap image of the MathGL3gindow or the default value
EPSBitmap —False to use the sorted polygons. The dimensions of the bitmap are the

same as thevindowssize
= MVWriteEPS[ filename, graphics3d, optslears the MathGL3d window, shows the

3d graphic®bject and saves tloairrent image in the MathGL3dndow as
encapsulated PostScript file.

m MVWritePOVRay

= MVWritePOVRay][ filenameoptd saves theurrent image in the MathGL3dndow
as input filefor the Persistence of Vision rapcerPOVRay

= MVWritePOVRay[ filename graphics3d, optd clears the MathGL3d window, shows
the 3d graphicebject and saves tloairrent image in the MathGL3dndow asscript
for the raytracer.

The possible option
is:

MV TextureFilePrefix mv first characters in theames
of the texture bitmap files

m MVWritePNG

= MVWritePNG] filenameoptd saves theurrent image in the MathGL3dndow as
portable network graphics. The dimensions of the bitmap are the samendisdbe
size

= MVWritePNG] filename graphics3d, optd clears the MathGL3d window, shows the
3d graphic®bject and saves thloairrent image in the MathGL3dndow as PNGile.
The dimensions of the bitmap are the same awithdow size
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Possible options

are:
MVinterlacePNG False Save a interlanced Pht@age
MVDisplayGamma 1. v — correction for PNG files

m MVWriteVRML

= MVWriteVRML[filename opty saves the 3dgraphics a¥RML 2.0 file.

= MVWriteVRML] filenamegraph3dopty clears the MathGL3d window, shows the 3d
graphicsobject and saves the §daphics a¥RML 2.0 file.

Special options for the VRML export

are:
VRMLHeadLight False Add théaead light to the scene
in addition to the lights used bylathematica
VRMLEXxtrusion True use the extrusigrimitive for thick lines,
otherwise expand the thick lines to polygons
MVTextureFilePrefix mv firstcharacters in theames of théexture bitmap files

The VRML 2.0 exporsupports all features of MathGL8ttludingtextures and all
possible texture mappings.

Window Functions

m MVReshapeWindow

= MVReshapeWindow[ width, heigh} sets the new width arfetight of the MathGL3d
window. Itreturns the list of the old width and height.

m MVShowWindow

= MVShowWindow[] reopens didden or iconized MathGL3dindow.
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m MVHideWindow

= MVHideWindow[] hides the MathGL3d window.

m MVIconifyWindow

= MViconifyWindow]] iconifys the MathGL3d window.

m MVSpin

= MVSpin[ angle axig animates thebject in the MathGL3d window. The objeuill
rotate about the axis in steps of #mgleangleper animation frame.

m MVStopSpin

m MVStopSpin[] stops aranimation started bylvVSpin[] or by MathGL3d menu
commands.

Utilites

m MVCreatePalette

B MVCreatePalette[] will create a new palette in tleeirrentnotebook

The MathGL3d distributiosomes with additionglalettes for the export of graphics,
texture options anelindow functions.

m MVRotate3D

m MVRotate3D[ axis anglg will rotate theobject in the MathGL3d window about thgis

by the anglangle

m MVRotate3D[ graphics3daxis anglg will rotate theMathematicaobject about thaxis by

the angleangle
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m MVRotate3D[ meshgraphics3dixis angld will rotate theMeshGraphics3D  object
about the axis by the anglagle
m MVTranslate3D

m MVTranslate3D[ translationvectdr will translate theobject in the MathGL3d window

m MVTranslate3D[ graphics3dtranslationvector will translate théViathematiceobject by
thetranslationvector

m MVTranslate3D[ meshgraphics3dranslationvectdy will translate the
MeshGraphics3D object bytranslationvector

m MVGetLightSources

m MVGetLightSources][] returns the lighsources used by MathGL3d lest
{{Xp, Yp. Zo}, RGBColofr, g, b]}..}. The result can be used in thghtSources  option
of Mathematica

m MVGetPlotRange

m MVGetPlotRange[] returns the boundingopx used by MathGL3d

m MVGetViewPoint

B MVGetViewPoint[]  returns theview point used by MathGL3d

Modification of Standard Functions and Packages

1. An additional white lighsource is added to the Bghts used byMathematica

2. The Graphics ThreeScript’ package definitions are changed to support the surface color,
the 3Script output of SurfaceGraphatgects ischanged to keep the corregtrange.

3. TheParametricPlot3D]] function is changed to produbeshGraphics3D
objectsinstead ofGraphics3D .
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Copyright

The files in the MathGL3d distribution may be freely copied and distributed, pratiaked

no changes whatsoevaremade. Allusers arasked to help keep the MathView3D.w and
savepng.w file consistent and "uncorrupted',’ idengicatywhere in the world. (The

CWEB systenhas a change file" facility by whiclusers can easilyjake minor

alterations withoumodifying themaster source files in any way. Everybody is supposed to
use change files instead of changing the files.)

Theauthor has tried his best to produce a correct and useful program, in drelpr to
promote computer science research athematicabut no warranty of ankind should
be assumed.





