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Foreword

This Update Manual describes the changes of the DeskArtes Industrial Design System from the update release 4.0.6 of March 1998 to the update 4.0.8 in October 1998. 

In this document, 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. 

Changes which relate specifically to the DeskArtes Rapid Tools System are reported in a separate document.

New Functionality

New command SELECTCollect: Points 

This new command collects a set of points from the target object into a single polyline. The special use for the command is to deal with data of point clouds. When reading in a point cloud object, it comes in as one polyline containing all the (digitized) points. Instead of that, the user may wish to separate the data into smaller sets.

As interaction, the user draws a polygon on the screen using the left moue button (middle to cancel, right to close the polygon). Those points on the target object that fall inside the draw polygon are copied into a separate point cloud. The order of the points will remain the same as in the original data.

Displaying of point clouds 

The display of point clouds has generally been speeded up. However, displaying large amound of data can still be rather slow. For this reason, the pointwise representation is shown only, if the user first selects CURVEKnots: Show. Otherwise point clouds are shown as simple polylines.

Refining Bezier curves 

Function 'D' for doubling the number of control points has been added to Bezier curve editing. Refining Bezier curves is often a useful operation for improving the accuracy of 3D Building.

New command CURVEDesign: Surf Spiral 

This new command creates a spiral-like curve which goes around the target surface. 
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For instance, this way one could design a telephone wire by calling for a spiral curve along a tube-shaped surface. There are many other applications too.

The spiral curve is given as a 3D Bezier curve, whose accuracy is asked as parameter. The spiral curve is then ready for use for 3D Building, as soon as the section shape is defined by the user. 

Building with arbitrary cross-sections 

Building now works even if the sections don't have the same number of knot points. 

In such case, the result is approximated the same way than if the user would separately set an equal number of points to the sections using CURVEApproximate. The number of knot points to be used on the sections is asked as a parameter.

This feature applies to 2D Building only, not 3D.

Revolve and Direction for Section Sets 

Curve commands Revolve and Change Direction now operate for a whole curve set, not just one curve. 

The commands then go through each curve, allowing the user to change the direction/start point of each of them separately.

Improved Section Placement 

In Build Parameters, section placement can now be done either at object center, or at the Fix Points. The fix point may be set independently for each section curve. This replaces the previous centering method at the origin. 

Improved Creating of Sections 

The parameter query for Create Section(s) has been improved so that there's now a separate option to tell the system when all desired sections are done.

Easier 3D Build interaction 

3D Building now accepts a general 3D curve set for projections, so the user does not have to remember to change the type to 3D projections separately.

Improved Surface Offsetting interaction 

The result of offsetting a set of surfaces is now stored into a separate element, which makes it considerably easier than before to analyze the results.

Further, offsetting now ask confirmation from the user of whether all the surfaces are oriented consistently or not.

New command SURFACEDeform: Stretch 

This new command stretches a surface in an axis direction. It is different from scaling in the sense that it in effect adds material at a fixed position, while the shape of the surface at the different sides that location is preserved as closely as possible.

As parameters, the command asks:

1)
the axis direction in which the surface is stretched,

2) 
the position around which the stretching happens,

3) 
the distance how much the object is stretched.

New command SURFACEDeform: Bend 

This new command bends a surface or a set of surfaces around a cylinder. For example, you could this way design a ring first flat, which is easier, then do the bending to right shape. The command also works for bending faceted models.

The bending is done either around the X or Y axis direction. In other words, the surface will always bend "downwards". 
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It is possible to bend the surface only on part of the cylinder, or even many times around the same cylinder, by defining the bending degree as parameter.

The accuracy of bending depends on how dense the patch structure is on the surfaces. It is therefore sometimes required to refine the surfaces before bending, using command SURFACEChange: Refine. Also, bending may violate tangent continuity of Bezier surfaces. It is better to design the surfaces as B-splines it they are to be bent. 

New command SURFACEDeform: Taper 
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This new command scales (tapers) the target object so that parts close to the scaling center will keep as they are, while more remote parts will be scaled according to their distance from the center.

As parameters, the system first asks in which axis direction the growing of scale should take place. This is called the "tapering direction". As second parameter, you are asked to give the maximum scaling factors for the other two axis directions.

The scaling center can be set either to the object's fix point, or the minimum/maximum values in the tapering direction.

New command SURFACEDeform: Twist 

This new command twists the target object around an axis. The parameters are similar to the command Taper (above). 
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The system first asks in which axis direction the twisting should take place. The other parameters are twist angle and the placement if the twist center axis. 

As with command Bend (above), twisting works better for B-spline surfaces than Bezier, and the result may be improved by refining the surfaces before twisting.

New command SURFACEDeform Project to Surf 

[image: image5.wmf]This new command drops a surface to another surface. The command provides a powerful means to design 3D decors or other features on a base surface.

The command can be applied to dropping a single surface, or several surfaces at once. It applies as well for projecting faceted (STL) models. However, the surface where the other(s) are projected to must be a B-Spline or Bezier surface.

The projection direction is given as parameter, in the same way as with the CURVEChange: Project command. The center point of the projection, i.e. the level that will match the target surface, is defined by the fix point of the projected surfaces.

New command SURFACEDeform: Paste to Surf 

This new command transforms a surface to the normal direction at a point on another surface. As possible applications you could think of placing the stones on a piece of jewelry, or buttons on an electronic device, for example.

The surface to be transformed is defined by applying the OBJECTCut command to it first. It will remain in the paste buffer till the time of the next Cut command is performed, thus it is also possible to paste the same objects several times. 
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The place where the object will be pasted is pointed on the other surface by mouse. As result, the fix point of the pasted surface will match that point exactly.

Improved SURFACEChange: Faceted Model 

The "check gaps" option with the command SURFACEChange Faceted Model has a new parameter to specify the size of gaps to fill. All gaps between the surfaces which are narrower than the given gap size will be automatically stitched together. Previously the system set this value internally to 0.1 units.

New command TRANSFPreferences 

This new command contains ways to generally affect how some 3D transformations work.

The first option, "freeze 3D fixpoint", stabilizes the fix point so that the same fix point will be used for all transformations to follow. This is useful if the same fix point should be applied to transformations with several objects. The default value for the freezed fix point is taken as the current target object's local fix point.

The second parameter option, "transform projections with elements", decides if 2D projection curves within an element should be transformed too when the element is being moved or scaled. Previously this was asked with every element transformation, which could be irritating when performing several transformations.

Curve radius dimensioning generalized 

Dimensioning curve radii with the command DIMENSCurve Dimensions, function r, has been generalized so, that the radius may be asked at any point on the curve. Previously this was possible only at exactly defined fillets.

The system first tries to see if there exists a exactly defined radius. If not, the system asks the user to locate two other points on the curve. The program then computes and displays a circular arc which passes through the three points shown, and reports the radius of that.

New command DIMENSPreferences 

This new command determines, how many decimals should be used for curve dimensioning. Previously this was asked as a parameter each time when entering curve dimensioning.

Renaming of TRIMIntersect: Planes 

As a minor change, command TRIMIntersect: Planes is renamed as Intersect: Plane Slices.

New command TRIMIntersect: Parting Lines 
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This new command cuts a surface or surfaces in an element at the parting line(s) of the surface. The surface(s) are split into two pieces, one where all surface normals are pointing downwards, and another one with normals up. Additionally, the 3D parting line is generated.

The program asks as parameters the computation tolerance ("normal tolerance"), as well as the joining accuracy for the resulting 3D parting line pieces. Small normal tolerance gives accurate results, while a large joining accuracy may help the system to better construct the 3D parting line.

As the third parameter the system asks, whether just the top or bottom part of the surfaces should be kept, or both. 

In order for the system to recognize the top and bottom parts, the normal directions of the surfaces must be oriented consistently inside or outside to the model. This may most conveniently be done using command SURFACENormals Change for each inverted surface, using the single sided shading mode.

The command will have trouble computing the parting line if there are vertical walls in the model, even small ones. In such cases, the resulting parting line will typically not cut out anything of the model (result being an open trim curve).

The system colors the result surfaces which were processed without problems as blue, or green. Surfaces with non-closed parting lines are colored yellow. Surfaces with other problems are colored red.

Variable Blend improvements 

The new implementation of Variable Radius Blends makes it possible to compute blends even over tight corners where the corresponding blend ball would not "fit". 

NOTE, however, that the blend radii cannot be defined (pointed with the mouse) inside such tight corners. Instead, you must define the required radius values just outside the corners, and the blends will then work.

New command TRIMBlend: Multiple Rball 

This new command blends the target surfaces with all other surfaces shown on the screen.

In order for the blends to be computed on the right side of the other surfaces, their normal directions must be oriented consistently inside or outside to the model. This may most conveniently be done using command SURFACENormals Change for each inverted surface, with the single sided shading mode.

The parameters of the command are then similar to the ordinary rolling ball command: 1) blend radius, 2) blend direction away from the target surface, and 3) blend direction relative to the other surfaces' normal direction.
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All the other commands will be trimmed with the blends, just like with the single rolling ball command. The target surface will be trimmed, too, provided that the blends define closed loop(s) on it.

The actual blends are computed on the whole of the other surfaces, not accounting how they are trimmed. The resulting blend surfaces will thus typically intersect with each others. The required blending result may be completed by a clean-up phase using the command TRIMBlend: Trim with Blend (see next).

If the resulting blend surfaces do not intersect each other, but only some other surfaces in the model, the extra parts may be cut out simply by trimming them against the other surfaces.

Note: the blending routines may get into trouble, if a blend is computed through another blend that has exactly the same radius. Computing a multiple blend with larger radii than the other blends may produce bad results too. It may therefore be necessary to reduce the multiple blend radius slightly smaller compared to the others. 

New command TRIMBlend: Trim with Blend 

This command makes it possible to trim the target blend with another blend, which is meeting the target blend tangent continuously. This situation typically arises as the result of the command TRIMBlend: Multiple Rball.

After TRIMBlend: Multiple Rball, use command OBJECTCut to separate all the blends into their own element. Then select each of the blends which needs cutting as target, and do the following:

• 
if the target is an open blend, trim it with each of the other blends by pointing at the corresponding end of the other blend with the mouse LEFT button.
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• 
if the target is a closed blend, it should typically meet other blends at least two different points. Use the RIGHT mouse button to locate two such points, and the part between will be trimmed away.

Learning the efficient use of trimming the blends may take some practice. But after that, it will make the computing of multiple blends quite automatic, and a hundred times faster than before.

New command TRIMChange: Delete Trims 

This new command deletes all trim curves and blends inside the target element.

Command EXTRACERender Turntable 

This command has now been implemented for the NT platform too. Further instructions are provided on request.

Converting images to 3D Bumps 

[image: image10.wmf] 

The new file window option CONVERT/3D Bump converts an rgb file into a cobj file, that contains a faceted representation for a 3D bump map of the image.

[image: image11.wmf]The number of facets in the horizontal direction is asked as a parameter, default being according to the number of pixels in the image.

The Z heights in the bump maps are taken from the pixel intensities in the image. Once the cobj file is read into DeskArtes, it can be further scaled and transformed.

One way to apply such 3D bumps then is projecting them as decorations on other surfaces; see command Project to Surf above.
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