OPTIMIZING 3D ART: LESS IS BEST

By Paul Steed (psteed@idsoftware.com)

Used to be ‘3D’ was a gimmicky marketing catchword people threw around with wild, opportunistic abandon.  Nowadays, especially in the action game genre, not making a game 3D is almost certain death with the consumer.

I started my 3D low-poly career in ’92 at Origin Systems on a story-driven F-16 flight sim called, ‘Strike Commander’.  The then painfully late SC had all the sprite art done for the ‘objects’ in the game ala Wing I and II.  A programmer had come up with an in-house editing tool called EOR (I have NO idea what it stands for) to generate shaded and textured buildings and polygonal ground objects to get more of a flying sensation when strafing the ground.  Basically still a new hire, technical design assistant (read: gopher) I was asked to build and texture an F-16 in EOR.  All I got was laughs and shoulder shrugs from the other 3d artists (there was still a sharp division between 2d & 3d back then) when I asked them for the EOR manuals.  They of course were using this new program called ‘3D Studio’ and didn’t mess with the lowly in house editors.  What the hell was I thinking bothering them anyways.  The nerve!

Well, I finally figured it out (actually pretty simple 3d version of ‘connect the dots’), and the rest as they say…  So I went on to do all the polygonal objects in that game, the initial characters in ‘BioForge’, the WWI planes in ‘Wings of Glory’, the ships in ‘Wing Commander III’, stuff for this aborted effort called ‘Darklight’, and other assorted fire-fighting of a low poly 3d nature.  I’ve since moved on to high poly, high rez cinematics but in 1996 was hired by id Software to do solely low poly models and animations.  After the success of ‘Quake’ (Kevin Cloud did an awesome job as the modeling/animation department on that project) the art department (Kevin Cloud and Adrian Carmack) felt the addition of a dedicated 3d artist was in order.   

The reason I bring up the past is to tell you a little about myself but also to illustrate a point.  Low poly used to be viewed as this sort of ‘red-headed stepchild’ of an art skill set in game development.  Doing the high rez renders was where an artist proved their mettle.  I owe my career and notoriety to low poly model building and I’m really fortunate to have spent years working low poly before moving into high poly.  It’s interesting to note that the principles and techniques I helped develop into EOR are still the same I use today with 3DS Max.  It’s also interesting to note how important quality low poly models are to the plethora of ‘3d-Accelerated’ games coming out today.  Thus the point of this lecture: The key to quality models is ‘optimization’.  So without further adieu I’d like to go over some of the methods I use to optimize model for Levels Of Detail (LOD) and for overall conformity within a limited polygon count.

First, though, I’m assuming most of you are familiar with the terms: objects, faces, vertices and edges so I’m not going to define them.  Just stop me if I say something you’re unfamiliar with.  In 3D Studio Max R2.5, the following are commands, functions and modifiers I use the most when optimizing and building low poly models:
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VERTEX: Weld Selected

This is the workhorse of mesh optimization.  If I had a nickel for every time I’ve grabbed two vertices and uniformly scaled them down to a point and clicked on ‘Weld Selected’ I’d be driving Carmack’s F50.

This method is more accurate and useful than simply ‘collapsing an edge since it scales the vertices in to a point exactly halfway between each other.  It can be used in any view and axis independent.
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VERTEX: Weld Target

When you’re bringing the optimizing party to another vertex, this is what you use.  Since I work mainly in a single perspective view I tend to have to hit F6 a lot and activate more than one axis to target weld a vertex.  I’d hazard a guess I use this 40% of the time and Weld Selected 60% of the time. 

If you use this, try experimenting with the Weld Thresh[hold] and Target Thresh[hold] in the same sub-directory. 
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UNIFORM SCALE

This is the significant other to 

Weld Selected.  I use it all the time for 

optimization and specifically when 

collapsing an edge.
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NON-UNIFORM SCALE

When the axis you’re scaling vertices on matters, this is what you use.  A good example of this is when you build one half of a character’s torso copy, then mirror it.  Once positioned, attach the two halves or apply an Edit Mesh modifier, NU Scale the vertices in and then hit Weld Selected.
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EDGE: Turn Edge

In last year’s low poly lecture I referred to the holy trinity of low poly mesh building being Welds, Edge Turns and Edge Divides.  Turning the edges of a mesh is very, very crucial to my modeling process, especially when I optimize.  The reasons for this are varied but think of it as a QA for mesh integrity as you hack and slash those faces away.  Take a polygonal breast on a female model, for example.  The edges making up the shape of the breast can’t be lumpy or dented.  They have to be smooth and contiguous.  Edges turned the right way ensures this.

EDGE: Divide Edge
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Dividing edges are usually more important when building a mesh and not optimizing.  Think about it.  Performing this function adds faces to a mesh, the last thing you want to do when optimizing.  However, often I find the need to split a horizontal edge in two to split apart a mesh for detachment and mirroring after half has been optimized.  Just weld the extra vertices once the halves have been joined.

[image: image7.png]Unarap U]

Vw.

MNoise.

Map |_Cap Holes

il

EdtMesh

Physiaue

=
kil

L

Moifer Stack

|

[Optinize B

I

_ls] &l



OPTIMIZE

You may or may not be wondering why I haven’t listed the ‘Optimize’ modifier as the most important optimization tool.  Were you?  Well, the reason is that I prefer a personalized optimization process to ensure the integrity of the mesh’s shape remains intact.  This modifier doesn’t support my neatness or symmetry jones I like to have in my models and is basically only truly effective for more complex geometry.  Anything under a thousand polys rarely gets an Optimize modifier from the Steedster.

This modifier is occasionally useful for simple or gross optimizations.
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GEOSPHERE

Now you might wonder what the hell a ‘Geosphere’ has to do with optimization.  Matter of fact, you may not even know what a Geodesic Sphere is.  The reason why I mention it is because in low poly creation a spherical or rounded shape (like a woman’s breast) and organic shapes in general are the biggest face hogs of all.  Typically and traditionally many programs default to a pretty latitudinal and longitudinal sphere when making this primitive.  Always use a ‘Geodesic ‘sphere.  They occupy the same space and describe the same or better curvature with less polys than an ‘L-sphere’.

Cool.  Now sit back, try and stay awake, interrupt me all you want and walk out of this room having learned a thing or to.  Otherwise I’m not the one buying beers next GDC.
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