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“Multimedia” is not new to CAD.  Much of what is exciting in multimedia started in the CAD environment.  But, where CAD-oriented multimedia used to be just a nice tool for some of the mechanical-engineering guys, or a very expensive competitive-edge tool for large firms competing for hundred-million-dollar jobs, this set of tools is likely to become as commonplace as basic 2D drawing.  It’s not there yet, but it isn’t all that far away.


In the CAD environment, “multimedia” means 3D modeling and keyframe animation; other media play only ancillary roles.  


The traditional reasons for 3D modeling capabilities remain:  An engineer can check the fit of parts; an architect can see the spatial relationships in a building, and so on.  Fairly simple rendering -- enough to see solids as such and not get confused by overlapping wireframe -- is enough.


The new uses for multimedia drawing, modeling and animation demand greater sophistication:


An architectural firm bids on a new government or corporate office complex.  Instead of the traditional model, its presentation is a video walkthrough entirely generated in the computer.  The architects involved have to think through from the very beginning all the elements -- or at least all those that show up in the walkthrough, such as furniture and interior design.  Currently available 3D modeling and rendering can show most materials.  Lighting is fairly sophisticated.  Even the simplest animations can have much the same effect as a person with portable video camera.


An engineering firm designs a new manufacturing complex -- or a nuclear power generator.  It is important that pipes running through the facility actually fit where they are supposed to and don’t clash with other systems.  A 3D mockup allows both automatic and virtual-inspection checks.  Where hazards are intense, these same computer models can serve as a guide to maintenance and repair.


All this adds cost and complexity to the design process.  3D drawing and modeling is not easily mastered; most folks aren’t used to looking at an object from two or three points at one time -- a “must” in 3D design.  Design in 3D is generally more time-consuming; more operator-hours, by, generally, more skilled operators, translates into a bigger labor cost.  The tie between standard 2D CAD and 3D modeling and animation varies from limited (even, “tenuous”) to fairly good; thus far, one package doesn’t do it all, and there is some level of conversion needed to get back and forth.  None of this is made easier by the likelihood that the 3D software will require different -- perhaps very different -- hardward than the 2D CAD software.  The complexity will almost certainly diminish; there is a long history to support that guess.  The cost associated with more talented personnel is another matter.


High-end, workstation-based modeling and animation software has been available for quite awhile.  These $30K-$50K packages, requiring an equally expensive platform of SGI or similar stripe.  What is exciting is the range of modeling, rendering and animating software available for Intel and PowerPC based, commodity priced systems.


As this is written, the dominant name in Intel-based modeling products is also the big name in PC-CAD -- Autodesk.  The company’s 3D Studio comes in at around US$3,000..  In the hands of an adroit user, with a limited amount of hardware beyond a fairly decent PC -- things like a video card, couple VHS tape decks and a control center called a Video Mouse -- 3D Studio can produce very high quality models and manage their animation.


For a quarter of the price (list -- and street discounting is substantial), one gets most of the functionality, slightly greater ease of use and very good interfacing to the DXF interchange format that Autodesk created.  Caligari’s trueSpace2 was, in fact, the product chosen for testing low-cost modeling and animation in the course of researching this story.


TrueSpace2 is particularly interesting because it appears to use the same geometry as most CAD packages.  This means that an object is actually a “mesh” of polygons.  When “sculpting” or otherwise deforming an object, this allows the software to control more aspects of the process -- slopes and so on -- making for more realistic surfaces, in turn.  The alternative uses a simpler spline with a correspondingly reduced dimensionality; adjusting these curves is a matter of changing lines, in the way familiar to users of most drawing programs supporting Bezier curves.  This rather recondite difference makes it a bit easier to deal with 3D objects coming across from other environments in more or less native form.


To get a sense of what the latest-and-greatest was like, I put Caligari trueSpace2 through its paces.  A couple things became apparent, and proved common to other software examined in the course of researching this story.


First, software developers have made real strides in getting the interface down pat.  Caligari and its competitors have taken full advantage of the GUI revolution to come up with intuitive and intelligent control mechanisms.  There are a lot of controls to master, but all the software examined did a good job of making the learning curve as short and gentle as possible.


That was a good thing, because the manuals were clearly inadequate.  Caligari’s were perhaps the worst -- and the company acknowledges this; by the time this story reaches you, Caligari may well have new manuals in the box.  The current set, written in Germany (translated, of course) actually did not match, and left out important elemsnts of, the program.  Illustrations were so lacking in contrast and icons printed so small, that they were almost featureless blobs.  Online help is more of a glossary, than a how-to guide.


Even with these fearsome liabilities, I managed -- through dint of some sharp conversations with Caligari technical support folks and some trial and effort work -- to get through the several tutorials and to doing some things on my own.  A couple of the results you see in the accompanying illustrations.  


TrueSpace2 also passed the important test of importing DXF files from other sources.  Even complex test DXFs, consisting of several related 3D objects created in standard CAD software, imported correctly, and could be manipulated, subjected to various modifications and rendered.


In early Fall, RayDream will begin shipping its RayDream Studio software suite.  This aggressively priced modeling and animation package sports most of the same features as trueSpace2.  The interface is different, of course, and the geometric metaphor is different -- the simpler spline, rather than polygonal, approach.  This will have some impact on the ability of RayDream Studio’s modeler (the latest version of the very favorably received RayDream Designer, a variant of which is also included in Corel Draw version 6) to manage imported DXFs, as even the company admitted when demonstrating the still-beta software.


Both these packages use keyframe animation for walk-through sequences.  This is also true for CAD software support the same kind of capabilities.  Define lights and a camera, then move the camera from location to location, changing the focal point and so on, and marking each location’s frame.  The software will generate the “tween” framss between the key frames and store the sequence.  Hit a (software) button, and a short animation is generated -- or move the camera manually to inspect different appearance.


Modelers of this kind are clearly ideal for architects and more general users.  Caligari is perhaps a bit better suited to CAD users and RayDream Studio, which seems more geared to other design needs, but both will do the job and offer tremendous scope.


A more “industrial-strength” variation on the theme is PASCE (Plant Applications and Systems for Concurrent Engineering, pronounced “pace”).  This 3D design software for the PC/Windows and WinNT platforms has a very serious pedigree.  Originally developed cooperatively by Duke Power Co., ICI Plc and Combustion Engineering, it passed through Asea Brown Boveri to Digital Equipment Corp.  A group of managers and developers formed a company -- EA Systems, Inc. -- and bought the PASCE business and its assets from DEC.  Over the years, this software has garnered a very impressive client list; in addition to Duke Power, Dow Chemical, Daewoo Heavy Industries, 3M and H. A. Simons Ltd. are satisfied users.


PASCE is database-driven.  Create the specifications, and PASCE can automatically set up the schematics for pipe runs and the like, across extensive, multiple-location sites.  Change the database, and the schematic changes accordingly.  The database and schematics become a fundamental resource for plant management IS, according to the company.


The suite has two core components.  PlantSCHEMA is a 2D drafting system that builds the central database.  PlantVIEW is a 3D modeler; use this to build and evaluate the plant design.  Additional modules link PASCE core elements to AutoCAD (PlantCAD), Bentley Microstation drafting applications (PlantLINK), analyse structural stell and piping (resp., PlantSTEEL and PlantPIPE) and manage animated walkthroughs (PlantWALK).


The software -- not cheap at something like US$4,000-US$6,000 -- comes with a generous sample of standard parts.  Use these as is, or use them as the foundation for custom parts, or design your own from scratch.  A selection of libraries, including ANSI and DIN, is also available.  Stored parametrically, the parts can be used in highly automated ways in the plant design process.  Tell the software which part to use, how big it needs to be, and with what it has to connect, and the software can generate large parts of the design.  Check the design out using the 3D model and the walkthrough module, and pass the design to a standard CAD package for more conventional checking and creation of master drawings.


Caligari trueSpace2 represents a more general-purpose 3D modeling, rendering and animation system; it is very good for a lot of things, including some that are appropriate to CAD users (consider that the tutorial is clearly an architectural project).  PASCE is a highly specific product:  It designs plants -- almost automatically, and at levels of complexity up to and including nuclear power generating stations.  Both these systems run on what is, by today’s standard, rather modest hardware -- the kind that you can get down at the local computer superstore.  Both have interfaces to other, traditional CAD tools.  It seems clear that software developers think they can improve on the CAD capability they delivered a decade or so ago.


###


Sidebar -- Fakespace


By no means the smallest difficulty in using 3D modeling and animation in serious architectural and engineering design is the common CRT computer display.  It is a 2D device, and 3D looks distorted on it.


The standard fix used to be a 3D terminal.  Given proper software and hardware behind it -- and a pair of special glasses (which sometimes took on the appearance of something from a bad SciFi movie) -- you could see a 3D object as it was supposed to look.  But terminals are rapidly disappearing from the scene, and a couple calls to companies that used to make them got a “Did we really make those? That was a long time ago...” response.


The problem remains:  What kind of hardware can produce the two slightly different, converging images the human mind interprets stereoscopically as “depth?”


Fakespace, of Menlo Park, CA, thinks it has an answer.  A number of software companies agree, and have developed working relations with Fakespace.


Using a number of proprietary virtual reality technologies, Fakespace has produced a line of visual display devices that can run parallel with conventional devices.  The actual display is a box, with or without handles (depending on application, with a pair of eyeholes.  The box may be boom-mounted, or -- in a new product, the Pivot -- may be mounted on a desktop stand.  The breakthrough is that this is not the usual head-mounted VR display, and according to the company, it will cost about half the price of head-mounted devices.  Unlike those devices, the user looks into the box, handling it more or less camera-fashion by its handles.  Turn or press the “camera” and the view changes accordingly.  Effectively, the display becomes a species of 3D viewport, effectively the camera-view otherwise shown on the standard 2D monitor in a package like Caligari trueSpace2.


The Pivot, debuted to developers in June, is currently selling for about US$45,000.  At present, the company lists compatibility only with Silicon Graphics workstations with RealityEngine graphics with optional dual pipe or multi-channel capability for stereo vision.  However, the company also lists optional video converters for workstations providing VGA and NTSC signals.  Since one of their partnering software vendors is EA Systems (whose PASCE is discussed in the main story), and PASCE runs on WinNT, primarily, the SGI limit is strictly short-term.  Clearly, for critical-mission 3D engineering and design applications, this added degree of reality in the design process can pay off in fewer last minute modifications, with attendant costs and delays.


###
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