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Foreword

This Update Manual describes the changes of the DeskArtes Industrial Design System from the release 4.0.8 of November 1998 to the new version 4.1 in April 1999. 

For those maintenance users who have not received an updated version of the software within the last half a year, the description of changes made to the version 4.0 prior to release 4.0.8 is available in separate documents. 

Also, changes specific to the DeskArtes Rapid Tools System are reported elsewhere.

In this document, mainly those functional changes are reported that significantly change the operation or add new features to the system. Additionally there are numerous speed-ups and other performance improvements, which are not mentioned separately. 

General Functionality

New command SYSTEM Help [F1]

The Industrial Design System Reference Manual is now provided as an HTML document for On-Line Help.

The Help system is provided with features like Cross-Reference and Search, and it can be navigated by typical to www practices, by clicking at various items and fields seen on the Help screen.

In order for it to work, the Help command requires a recent version of the Netscape Communicator or Microsoft Explorer to be installed on the workstation.

New options with SYSTEM Screen Size

In the NT version, new options have been added to set the screen size for different monitors.

Improved clipping control with Settings CLIP

When executing command DISPLAY View: Define Clips, previously existing clipping planes are now automatically disabled if the CLIP button in Settings Window is set to OFF. 

This saves the user from having to separately disable the previous clipping planes, as in previous versions.

If no new clip planes are defined, the CLIP button toggles the so far defined clipping planes off and on, just like before.

Element naming with OBJECT Copy

The command OBJECT Copy now allows for the copied element to have the same name as the original one. This is useful to in particular to prevent errors when elements are copied under learn mode (commands TEACH/EXEC).

Splitting objects with OBJECT Split

The command OBJECT Split now allows for any object to be split into two, not just an element.

Finding next candidate with SELECT Object: Pick

The command SELECT Object: Pick has been improved to enable easier picking of the “next closest object”.

If the first picking attempt gives the wrong result., simply repeat the pick command and click at the same location again. The next closest object is then selected and blinked, while the previous object remains on the screen as well.

Modeling Functionality

New functionality with SELECT Collect: Points

The command SELECT Collect Points is now implemented not just for point clouds, but also to take selected parts of a faceted model into a separate model. The facets to be separated are indicated by drawing a polygon around the desired area of the model.

The command SELECT Collect Points also has a new parameter option for separating (not just copying) the collected facets/points from the model.

Edge length input with CURVE Design: Polygon

The command CURVE Design: Polygon now asks for input the polygon’s edge length, not outer radius as before.

Improved CURVE Change: Approximate

The command CURVE Change: Approximate now allows for approximating a set of polylines with given tolerance, not just a single curve as before.

Self-intersections with SURFACE Design: Rotate

The command SURFACE Design: Rotate now automatically detects if the rotation will lead to a self-intersecting surface, and gives the user a warning about the situation.

Linear objects with SURFACE Extrude and Rotate

With version 4.1, the commands SURFACE Design: Extrude and Rotate are properly implemented for linear objects (polylines), not just for B-spline and Bezier curves.
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Length projections with SURFACE Design: Build

The concept of secondary “length projections” has existed in the system for a long time. However, in version 4.1 they have been taken into more seriously into use and some limitations which previously existed with the length projections  have now been fixed. 

The length projections control the build surface shape similarly to other (X/Y/Z) secondary projections. However, they do not relate to any particular axis direction, but reflect the surface’s shape as it would be spread out along its “length direction”. 
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Using length projections is often especially useful in case of “worm-like” objects, such as rings, handles, etc.

Trimmed surfaces with SURFACE Deform: Bend
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With version 4.1, the command SURFACE Deform: Bend is implemented for trimmed surfaces, too.

Automatic refinement with SURFACE Deform: ...

The accuracy with all the commands SURFACE Deform: Stretch, Bend, Taper, Twist and Project to Surf improves if surfaces that contain large patches are refined (command SURFACE Change: Refine prior to deforming the surface. With version 4.1, such refining is done automatically.

Automatic trim reduction with Surface Faceting

When converting surfaces to faceted models with command SURFACE Change: Faceted Model, trim curves are now automatically reduced according to the given faceting tolerance. This is done in order to produce less facets. 

However, the automatic trim reduction is not done if the “check gaps” option is selected, as it could make stitching the gaps more difficult. Instead, the user may reduce the trim curves him/herself with the command FORMAT Surface: Reduce Trims.

Separating components with Surface Faceting 

When using the “check gaps” option with command SURFACE Change: Faceted Model, the system now detects if the model contains “floating components” that are not connected to each other. This can typically happen if the user forgot to trim some parts of the model with each other.

In such a case, the system gives a note of the situation, allowing the user to check which floating components were found (and correct the error before triangulating again). The floating components are stored as separate faceted objects inside the resulting element. 

Note that the floating components are not necessarily a design error, in particular, if they define walls inside a hollow solid model.

Normal direction of mirrored surfaces

Mirroring surfaces with command TRANSF Object: Mirror used to change the normal direction of the surface; this does not happen with version 4.1 anymore.

New command DIMENS Curve: Length

This new command reports the total length of a curve. The curve can be either free-form, or polygonal.

Generalized DIMENS Curve: Arcs/Lines
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Previously, this command only detected circular arc fillets and straight line segments from B-spline/Bezier curves. With version 4.1, the command is generalized to split any curve, such as plane slices of 3D models, into arcs and lines.

As parameters, the command requires:

· radius tolerance: determines how much the arc radius is allowed to differ from the actual curvature of the curve;

· join angle tolerance: determines the greatest allowed angle between consecutive arcs in the result curve;

· sharp corner angle: determines which corners are interpreted as sharp corners in the original curve.

Tightening the two first tolerances results in a better approximation, but it increases the number of more curve segments (arcs) produced. Setting the parameter values optimally depends thus strongly of the application.

After execution of the command, the approximated curve is displayed on top of the original, to enable visual checking of the result. Those arcs which were recogniced as exactly defined fillets are colored as red. The approximated arcs are colored with two shades of pink colors. Straight lines are colored with green. 

Further checking of the result can be done by setting knot display on with command CURVE Knots: Show.

The result is given as a separate Bezier curve for each arc. If desired, the separate curves can be also joined into a one with command CURVE Combine: Join All.

New command TRIM Intersect: Faceted/Faceted
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This new command cuts a faceted object with another one, and produces a Boolean combination of the models. This way even complex surface models can first be faceted, and only after that “trimmed” with each other.

The alternatives for the Boolean operation are:

· union of this and other

· subtract this from other

· subtract other from this

· intersection of this and other.

· split into four parts 

where “this” denotes the target object, and “other” is the second faceted model which was indicated to the command by graphic picking.

While the meaning of the first four options should be quite obvious, the fifth option splits both the faceted models into two, at the common intersection line; the parts that are not required can afterwards be thrown out by the user.

In order for the command to work, the both faceted models should have their normal directions oriented consistently, and (with the first four parameter options) be proper solids. To ensure this is the case, the models can first be passed through command FORMAT Faceted: Repair/Orient.

New command TRIM Intersect: Trim with Curve

This new command trims a surface with a 3D curve. 

To execute the command, the 3D curve should be chosen as target object. The command then asks for the surface to be indicated by graphic picking. At the end of the command’s execution, it asks which part of the surface to keep (just like command TRIM Intersect: Surface.)

The 3D curve can be of any representation. However, in order to cut something away from the surface, the curve should be a closed one. Also, the 3D curve should be located relatively close to the surface. 
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A typical way to use the command is first to project a separately designed curve onto the surface (c.f., command CURVE Change: Project), after which trimming with it can take place.
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Faceting Functionality

New command FORMAT Surface: Verify

This new command quickly verifies a surface model for faceting. As result the command only produces the curves showing the gaps in the model. This is much faster than producing the actual facets.

As parameter, the command asks for the “size of gaps to be filled”. This parameter has the same meaning as in command FORMAT Surface: Triangulate. 

Note that even if the model contains no gaps, it may still contain other kinds of errors. The most typical class of other errors are intersections within the model, i.e., parts which the user forgot to trim. Such errors are noticed when the actual faceting is done, and the system reports “disconnected parts” in the model.

New command FORMAT Surface: Triangulate

This new command is similar to the command SURFACE Change: Faceted Model/check gaps, except that it offers some additional parameters for advanced faceting control.

· Triangulation accuracy: equal to “tolerance” in command SURFACE Change: Faceted Model.

· Trim curve accuracy: setting a small value to this parameter may help the system to stitch the gap curves together. (In command SURFACE Change: Faceted Model, its value is set always to one fourth of the triangulation tolerance.)

· Size of gaps to fill: controls how big gaps between the surfaces the system tries to repair. (In command SURFACE Change: Faceted Model, its value is set always to equal to the triangulation tolerance.)

· Max triangle edge length: equal to “max triangle size” in command SURFACE Change: Faceted Model.

· Orient normals: with this parameter the user can choose to separately process the faceted model with command FORMAT Faceted: Repair/Orient. The reason to do this would be to use the “move vertices” option for repairing the gaps.

New command FORMAT Faceted: Verify

This new command takes a faceted model, and displays all kinds of errors within the model. 

As options, the user can choose to check only for gaps between the triangles, or to check also for intersections between the triangles.

The curves showing the problem areas are stored in new elements after the model. The element named “model.gaps” contains the gap boundaries. The element named “model.misc” contains all other kinds of errors, such as intersecting triangles. If one or the other of these elements is not produced, it means that such errors were not found.

Gaps within the model can be typically repaired with command FORMAT Faceted: Repair/Orient. Intersecting triangles, on the other hand, are typically caused by forgetting to trim some parts in the model, and are best dealt with by working further with the surface model.

New command FORMAT Faceted: Repair / Orient

This new command orients the normals of a faceted model, and also tries to repair gaps and holes within the model.

The program asks how big gaps should be filled with the command. Also, there are two gap fill methods provided:

· move vertices: this method does not create any new triangles, but only moves existing triangle vertices to match with each other. It should be used with relatively small gap sizes only.

· fill between: this method can be used to fill in large holes or even missing parts in the model. A possible way to attempt repairing all problems at once is to use this option with a very large gap size value.

A recommended way to use the command is to first stich gaps with a small gap size value, and in second pass fill between all remaining holes using a large gap size.

Besides producing the repaired faceted model, the command also displays all remaining gaps in the model in a “model.gaps” element.

New command FORMAT Faceted: Reduce
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This new command reduces the number of triangles within a faceted model. Having less triangles in the model can be useful for saving disk space and computation time. 

The command asks for the following parameters:

· Tolerance: i.e., how large deviation of the original model is allowed?

· Maximum angle: no triangle reduction is attempted at sharp corners with angle greater than this value.

New command FORMAT Faceted: Refine

This new command automatically refines the triangulation, in order to have the model defined with more evenly sized and shaped triangles. Such behavior is required by various FEM analysis packages.

Visualization Functionality

Converting images to 3D Bumps

When converting graphic images into faceted “3D Bump” objects (File Window command CONVERT), the result is now stored with a new file name, starting with prefix “bump_”.

When such a “bump” object is read into DeskArtes, the system automatically places, into the same element, a surface “box” around the bump object. 

The application of the surface box is as follows. When the user transforms and projects the bump object onto another surface, the surface box can be transformed together with the bump object. As result, the surface box will finally cut through the surface where the bump was placed, and it can be used to trim away the part beneath the bump.

Using 24-bit images for texturing 

Version 4.1 now enables using 24-bit TIFF and RGB images as textures. The previous versions had the limitation that only (8-bit) SUN Rasterfile “.pic” textures were displayed in the texture selection window.

New interaction with TextPaint design templates 

Scanned and other images , e.g., sketches, can be read into TextPaint program, and thus be later used as design templates to draw B-spline curves on top of the image.

When exiting TextPaint, the user is asked if such a design template should be created. If the answer is affirmative, the image is stored into the system memory. The design template can then be hidden and shown again by using the command TEXTURE Image: Refresh On/Off.

Setting the size of texture areas 

The command TEXTURE Area: Tell Size has been improved so, that it not only reports the size and aspect ratio of the texture area on the surface, but it also allows the user to change the size automatically to desired values. 

Thus, the user simply keys in the desired texture new height/width values. The texture area on the surface changes accordingly, keeping the center of the texture area at its old position.

Improved Bounding Objects 

Using bounding objects for texturing had the limitation that there could not exist another surface between a surface and its bounding object. Otherwise the bounding object did not work correctly (it was “hidden”) in ExTrace. This limitation is now fixed with version 4.1.

Environment maps for the NT version GL Window

The Textures menu item is now implemented in the NT version’s GL Window Camera View command, to control how environment map textures are reflected on the model. 

The user can thus select whether the environment map texture is displayed in the image either perfectly mirrored (option Plain Colors), or by mixing the texture with the object’s own color (Mix with Material ). 

The latter method produces usually more natural effects, for example to define reflections on metal materials (like gold).

Specialized Functionality

New command TEXTURE Flatten: Image

This new command is a specialized feature for ceramic design  – for other users this will probably have not much significance.

The command bends a rectangular texture image onto an arc, in the same way that command TEXTURE Flatten: Surface does for a surface. This way, a ceramic designer can figure out which shape and pattern for a flattened image should be produced, if only the square image originally exists. 

The flattened image is produced as a ray traced picture, according to the following steps:

1. Define the surface strip where the texture image is to be applied, using command SURFACE Change: Split in Two etc. (just like it would be done for the TEXTURE Flatten: Surface procedure.)

2. Apply the square texture image to the selected surface, using command TEXTURE Area: Create New. Use the “adaptive mapping” option when defining the texture area.

Now the question is – how should the bent texture strip be in order to be placed on the surface with minimal distortion of the image? To obtain the image of the strip:

3. Flatten the (textured) surface, using command TEXTURE Flatten: Surface.

4. Now give command TEXTURE Flatten: Image to the flattened surface.

5. From the Settings Window, set the viewing direction to Z axis.

6. Give command SCENE Match: Camera to Eye, defining a small view angle (e.g. 1 degree). 

7. Immediately after this, go and delete the SCENE element !!

8. Now finally ray trace the surface with command EXTrace Start/Update, and see the flattend texture being computed. 

(Maybe one day we make this procedure more automatic ...)

To obtain the final image, zoom in, change the backgound color to your liking, and compute the image as batch process if required.

Other Changes

Speed improvements 

The speed of displaying large data, such as hundreds of surfaces, has been significantly improved from earlier versions. Also, storing images from the TextPaint program works now much faster than before.

Removed functions 

In command SURFACE Deform Project to Surface, the “towards fixpoint” option has been removed as it did not work well enough. 

In command TRIM Blend Variable Radius, the “extra careful mode” option has been removed as it has become unnecessary with the recent improvements.

Renamed commands 

The following commands have been renamed, in order to better indicate their (new) function.

old name



new name
TRIM Intersect: (3D) Slice 
Curve Slice
TEXTURE Image: Refresh 

Refresh On/Off

TEXTURE Texture: Tell Size 
Tell/Set Size
Also, some commands in the FORMAT menu have been reorganized, because many new commands have been added to the menu.











