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Foreword

· This Update Manual describes the changes of the DeskArtes Industrial Design System from the release of version 4.2 in October 1999 to the new update 4.2.1 in March 2000. 

· New functionality has been implemented in particular in the following areas:

· Preference variables memorized from previous use

· Generalized Extrude and Fill Plane commands

· Weight calculation, based on material density

· Improved trimming accuracy

· Improved IGES data exchange accuracy

· Definition of non-shadowing light points

· New RapidCAM functionality and user interface

To make a long story short, only 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. Also, the new RapidCAM user interface will be described in a separate document.

New Functionality

Preference variables memorized
The new version remembers all the variables in the Preference menus from one modeling session to another. 

The most notable examples of such variables are trim tolerance, shading accuracy and shading mode, which users previously had to manually set to their liking every time when launching DeskArtes.

Outside the Preference menus, some other memorized variables are Weight density value, and Grid step/snap.

1. New command SELECT Facet: Flip
This new command inverts the selected facet, in case its normal side is opposite to the neighboring triangles. 

The command may be required for some special editing of faceted models for Volume calculation and Rapid Prototyping.
2. New command CURVE Change: Refine
This new command refines the curve with more control points, in exactly the same way as the curve edit functions D do. 

Refining the curves often improves the accuracy of some modeling operations where the curves are used, such as 3D Build and Project to Surf.
Extruding 3D curves
3. The command SURFACE  Design: Extrude has been generalized from 2D case to work for 3D curves too.

· The command then asks for the following parameters:

· extrude direction. This can be one of the coordinate directions, or the curve’s normal direction if it is not one of the axis directions.

· extrude method. This defines whether the curve is extruded in just one direction from the curve, or in both directions to either side.

· end caps. Specifies if the (closed) ends of the surface are capped or not. Note: this capping method assumes that the curve shape is relatively simple, so that the caps can be defined within the single surface. More complex caps can be created using the command SURFACE  Design: Fill Plane.
· extrude distance. Defines how length of the extruded surface.

Generalized Fill Plane
This command has been generalized to fill a planar curve in any orientation, not just in the direction of one of the coordinate axes.

4. New command DIMENSION Faceted: Weight
This new command calculates the weight of a faceted model. 

The command asks as a parameter the material’s density as a value of grams per coordinate unit. This parameter value is memorized by the system from one modeling session to another, so when working with just a single material type its value has to be keyed in only once.

Technically the command follows exactly the same rules as volume calculation. Most importantly, the model must form a proper solid in order for the weight calculation to make sense.

Improved trimming accuracy

5. A new parameter has been added to command TRIM  Preferences, asking whether to reduce trim points or not.

When selecting YES for this parameter, trim curves are calculated in the same way as in earlier versions. The number of points on the trim curves are automatically reduced in each trimming/blending command, in order to make the model more compact and save in memory space. However, this may result in small gaps between the trimmed surfaces.

In most applications such gaps do not matter and using automatic trim reduction is a good idea. However, when transporting the models to Solid Modeling systems, the highest possible trim curve accuracy may be required. In such case, set the “reduce trim points” parameter to NO.
New FORMATcommands
Some trim curve related commands FORMAT menu have been renamed.

6. Also, the commands FORMAT  Check: ... and FORMAT  Surface: Split ... have been removed. The corresponding functionality is now implemented in much easier form with the single command FORMAT  Surface: Optimize.
· The Optimize command is good to perform each time before a surface model is transported to other CAD/CAM/CAE systems using IGES or VDA-FS. It asks for two parameters:

· discard multiple/empty parts. It essentially means different clean-up checks and optimizations to the model, such as removing duplicate and degenerated surfaces. Using this option never does any harm, it can only improve the model.

· split cylindric parts. This automatically splits all cylindric surfaes in two halves, which is how some Solid Modeling systems like to receive the models.

Improved IGES output accuracy

Except for the improved trim curve accuracy (above), the accuracy of our  IGES output has been improved in other aspects as well. However the new changes will only take effect with models trimmed with the latest version. Old surface models may still suffer from some inaccuracy in IGES output, unless trimmed anew.

Point cloud output option

The new version is able to output ASCII point cloud files, not just read them. The corresponding output option is found under the FILE WRITE alternative “data transfer”.
Non-shadowing lights

A new option to define non-shadowing lights has been added in the light editor’s l (lighting) funtion. By setting the “cast shadow” option to NO, the corresponding light point will only cast light, but no shadows. 

The overhead of ray tracing non-shadowing lights is marginal compared to shadowing lights. Thus, one can define several (up to hundreds) of light pointsto illuminate a scene without increasing computation times too much. 
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