Advanced Digital Compositing - at a smaller scale

by Allan McKay

Introduction

This tutorial once again is aimed at the more advanced audience in 3D, beginners and intermediates are welcome to try it, but this tutorial will primarily be aimed at the people who know Max well. 
The tutorial is going to cover many different tricks I've picked up for compositing and intergrating live action with CG elements. I'm mainly going to try to keep the tutorial's learning curve as simple as I can, but still try to get all of my points across about each technique and when to use them. 
I've learnt in the past when intro-ing a subject, although it's helpful to show off a really cool way of doing something with lots of things happening and exploding left right and centre, it all might look cool, but it's a lot more confusing than it has to be. 

The Basics of Compositing

First of all I assume everyone is using 3D Studio Max version 3 or 4. If you're using another 3D package you're still welcome to read this tutorial since everything here applies to nearly every 3D industry package, but I will specifically using Max terms for this tutorial. 

When I'm talking about compositing, it usually refers to multiple images overlayed on top of eachother to create one image. Digital compositing is a very powerful area to specialise in. Anything can be accomplised, but it does require not only a lot of talent but also a lot of thinking. 

Although in this tutorial I'm not refering directly at compositing such as with Flame* or Inferno* or even Digital Fusion or any of the smaller packages, I'm more refering to compositing within a 3D package. 
Usually when compositing CG with video ect. you use mattes (either alpha channels or masks) to layer the elements on top of each other, the flame* or inferno* artist does this for you and actually does all of the compositing, you're just the 3D monkey churning out the CG elements. 

But that doesn't mean you shouldn't learn compositing, it's essential since otherwise you won't be able to get this stuff out to these artists/compositors. Plus if you're working on your own animation then of course you won't have these people to do it for you :)

Below are a few images showing how this all works. 
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In the first image we have a pink teapot, which is a 3D model. When you render this image out and save it as a TIFF, RLA, RLF or TGA it will save the alpha channel with it. 
The alpha channel is the black and white image of the teapot next to it. It's primarily an 8 bit (256 colours) image which works as a luminesence mask to tell compositing packages what areas are transparent. 100% white is opaque, where as black is 100% transparent, and all of the shades in between are variations of transparency. 

So we want the teapot to be there but without the background since we want the teapot to sit on another background. If you look at the teapots alpha it shows the teapot's white but the backgrounds black meaning it'll be there when composited but nothing else will be. 
The next one along is a grey background image of a desert and a ball. This image we're going to be composited under the teapot. Beside it is the image showing layers, the teapot, the alpha and the background, you can see the way they work. 
Notice the teapot is at the front, the background is at the back, and the alpha is what the compositing process will read to know where the transparency and opacity are. 

Following is the image of the teapot composited over the desert image (I did howerver put a shadow in for this which you won't get but I'll show you how to do that later. Keep looking at these images and make sure you understand what's happening first before you continue on any further.

Seen below is the virtual frame buffer which is the window which pops up whenever you render something, and you can see the button circled is the button you use to view the alpha channel. Press it to see what the alpha channel looks like. 





Compositing in 3D

To start with load up pillars.max and download pillars.jpg (make sure they're in the same directory together). Open the file and take a look at it. I'm going to now explain the concept of compositing 3D elements with what was shot wit the camera. In the sample scene I've already matched the camera and geometry up to the scene and roughed out the lighting. Click on the two images below for a render of the scene. 
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In this scene if you create an object or select the teapot and move it behind one of those pillars, rather than sitting on front of the pillar image like it would without the plates geometry there, it actually goes behind the pillars. 

Now when it comes down to it there's only two types of 3d compositing, there's compositing with geometry (like above) and then there's using 2D masks to composite (shown below). Example below was painted in Photoshop as a seperate layer over the photo, it's called a luminesence mask, which basically is a hand drawn alpha. If I use this image on the rendered image, it will tell the white areas to be protected from the 3D elements, but the background can be effected. 
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Are we getting anywhere yet? Now this is a rather simple thing, that can be very handy, I'll show you another example below of it's use. 
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A fairly rough mask, but it shows what kind of effects you can get with it, for instance doing that in a pretty flat but still long grass yard with an explosion can really show the radius and size of the explosion. Animating these masks could make it grow further out and in again ect. 
Very cool stuff. But in 3D you can really make elements work a lot better, with shadows being casted and received on background objects and things able to move or get wet, burn, or break. There's plenty more life you can give to your scene.

3D Matting Materials

Within MAX there are many different tools and techniques and key features which you can use to get specific effects done. When you create your geometry it will look like a pink, green, red (or whatever colour you chose) object. Not exactly a matted object now is it? Now there's specific materials you can apply to your scene to make these objects become part of the background. So load up your material editor and lets get cracking! 

Screen mapping: This technique is the very basic one but can be very useful at times. The way this is used is to select your bitmap from the material editor, and then under the coordinates section of the bitmap panel, select either 'texture' or 'environ' (environment). 
If you choose environ then you can select from spherical, screen, cylindrical ect. If you choose screen and apply it to the object, it instead of mapping it 'around' the object, it maps it to the screen. So wherever the object is in the screen it takes on the texture from that area of the screen. So make sure your object doesn't move at all! Try applying this material to your object. 
By default your material will have gloss on it, so your surface will probably be shiny, you may want to fix this up. 
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The second advantage/disadvantage of using screen mapping is that it picks up lighting, so if your lighting isn't exactly correct then the objects are going to look wrong. You can however fix this up by adjusting the self illumination up to 100% but the disadvantage of doing this is it won't receive any shadows, nor will other lighting effect it ect. since essentially it will be 2D. So it's best to adjust the lighting to match the scene since you'll have to anyway if you want your other 3D objects to look realistic. 
The other thing is you'll have the option to use bump mapping, it's really up to you, it will probably look more realistic to use it, or make a custom bump map for it. 

Matte/Shadow Material: This is probably what you'll want to use most of the time, it's a material which makes the object invisible but kind of works as a 3D luminesence mask, any objects that go behind it won't be seen since it protects that area and uses the background. 
Primarily it's like the screen mapping technique with 100% illumination on, but the advantage is that you have a few basic options such as whether you want to receive objects, and whether you want the object to show up in the alpha (!) a very useful option since otherwise you may create a box as a matte object and have characters walk behind it but when it comes to compositing, the box will show up in the alpha, not a good thing. 
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Matte/Shadow is the material you'll want to use most of the time since it's designed specically to do this one thing, and it does it well.

A Few Final Tricks

Screen mapping objects: One feature that can come in handy at times is the fact that screen mapping picks up light as I mentioned. You can create objects intentionally that don't fit into the enviroment perfectly, such as below I have created some text sitting on the ground using screen mapping. It uses the screens texture but gives it lighting, shadow and depth so it really looks as if it's part of the scene. 
This can be handy for some things you may want to do like a crack in the ground, or something coming out of the ground, pillars growing out ect. Who knows, it's up to you. 






Mask screen mapping: This is a technique I developed/discovered when I first got into compositing, long before I found out about the camera mapping modifier (which I cover below) which is great technique to put into your tools set. Being able to make a mask for your scene for a specific object, and set it up so that if the object leaves that screen mapped mask it turns into a different texture. 

Below I have created a mask for the pillar plate, which is a mask of the concrete block inbetween the two pillars. Now fast forward a bit, I've set up particles to represent the stone block, which I'm going to explode. If you click on the far right thumbnail which says VIDEO up the top right in red (yeah hard to miss huh?) you can watch how it works, although you will notice that the rock once it blows up is still there! Carry on and I'll show you a way around this in a moment! 
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The way I set this up is that I went to the material editor and made the box have screen mapping on it, but under the diffuse panel I changed the texture from being a bitmap to being a mix material with a bitmap in the first channel and a grey noise pattern in the second slot, then chose the concrete mask as the mask to use. I also made sure the mask was set to the screen. 
Now what that meant was that whilst the geometry was within the concrete mask's radius it was plates mask but when it left the white area and went into the black area it turned into the grey noise pattern. This can be handy just to know if you ever want objects to be one material at one specific part of the screen and a totally different one on the other side. Such as a firey red debris and when it leaves the explosion turns into charred black. 
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Camera mapping: This technique comes in the shape of a modifier, how it works is that it will use a chosen camera, aligning the texture you're using to the screen and then grabbing the texture for the object from those coordinates of the screen. 
Let me explain further... Below we have a plate of a desert with a beach ball. Say we wanted to make this beach ball roll away, we can use camera mapping to do this. 
Start a new MAX up, and create a flat plane in the top view, make the perspective view active, go to the views menu and choose 'viewport background' and then click on files. Choose the desert image with the beach ball in it which you can download from the link below. 
Before you click on open check the statistics down the bottom of the window, it says the resolution is 1556x1054. Click on open. Now click on the 'match bitmap' checkbox under the aspect ratio section of the window. Check that lock pan/zoom is ticked and click on OK. The perspective viewport should display the image of the desert with the beach ball. 
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Now create a camera and try to match it up roughly to the camera that took the photo in the background. It's slightly looking down aimed at just over the beach ball inbetween the ball and the horizon. Create a beach ball. 
Basically make a geosphere and adjust it's radius to fit the beach ball, make sure it's in the position of the ball as well. What you should be left with is the camera and the ball and the plane all matched up to the photo something like below: It's up to you to create lights wherever you think they should be placed to simulate the lighting in that scene. A good resource on how to do light matching is www.3dlight.com. 






Go to the material editor and make a new material, turn glosiness and shinyness strength both down to 0 and choose a new diffuse bitmap. Select the desert bitmap as the bitmap to use. Go up one level back to the base of the material, and duplicate this material across to another slot. Go to that one and rename it to "background", then go to the environment panel and select that bitmap as the background. 
Next go to the modify panel and select your ball, click on the more... button up the top left and scroll down to camera map and click on OK. It should bring up the following menu: 
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Next click on 'pick camera' and select the camera. Render the image making sure you've applied the texture to the ball first (if there's any problems make sure the mapping type in the material editor is UVW not environ mapping). Now try to animate that ball 20 frames later moving away from the screen, it should carry the texture with it. 
Of course it is leaving the beach ball in the actual plate behind, which we need to fix up. Download a video clip below of the beach ball rolling off screen. 






The problem we're constantly having with these techniques is that we move or blow something up and it's still there! The solution is that we need to paint it out. I've called this technique an aftermath plate, I'm not sure if there is a technical term for it and if so what it is called, but the name fits what it actually does. 
I won't hold your hand through this step, but you just need to go into photoshop and for this job (which is an extremely easy one, in most cases, at least if you wanted quality depending on the job, you may need to spend days painting up a destroyed building with burn marks and debris, or whatever the situation may be) just rubber stamp the beach ball and it's shadow out using the surrounding sand as the stamp source. 
Save this as aftermath.jpg or whatever you want to call it that's easy to recognise, but DON'T overwrite the original plate since we still need that. Now set the aftermath plate up as the background but still keep the beach ball's original plate texture applied to it. Wit the background being the aftermath where as the ball is reading the original plate when it rolls out of the way you don't have a ball underneath it. Check it out. 
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The desertball MAX files are available here: desertball.zip 

I think that's it for this tutorial, there's so much more there is to learn, and I'm still learning all of it! I hope this tutorial has at least covered enough to give people a better idea on how to do this kind of thing. Please don't hesitate to give me any feedback, or thoughts on any of this. 

Allan McKay 
machette@3dluvr.com 
http://www.3dluvr.com/machette 

The author is an 18 year old Australian working professionally in the field of visual effects. Previously worked on several PC and console games as well as a university lecturer in Queensland, Australia. Recently finished work on his first feature film (The Novice) and is currently working at Ambience Entertainment, one of Australias largest Animation Studios, located in Sydney, Australia.
