Compositing: Pyrotechnics
by Allan McKay

This tutorial uses the bare bones of Max and Photoshop 5, I made sure that this tutorial uses no advanced plugins or external programs outside of these two applications so you can see and mimic what I do in this tutorial without needing to get $1,000 of plugins and software to pull off the effect. 

Here▓s what we are going to do. Below you shall see the plate we are working with. It is of a pretty big and messy town in Luxembourg. What we are going to do is blow up one of the houses in the plate. To the right of the plate is the exact image with the house circled so you can see which house I am talking about. 


 INCLUDEPICTURE "http://www.3dluvr.com/content/artz/3dsmax/std/pyrotechnics/pyro1.jpg" \* MERGEFORMATINET 


   

First off load up 3dsmax, (you need at least version 2.0 of max to do this tutorial by the way). Now first of all go to the material editor and select one of the materials in the editor, rename it to "Original plate" next set the shiny and strength values to 0 and the self illumination value to 100. 
Go to the diffuse slot and select bitmap. Load the plate in as a bitmap. Next up tell it to have "environment screen mapping" so it is fitted to the screen not uvw mapping coordinates. 
After that go to the environment panel and select the background slot and click ▒material editor▓ in the window that comes up, next select the plate from the list that comes up. Out of all of that you have A: created a screen mapped material of the plate, and set it as the background incase you▓re lost on what you have just done. 

Next select the perspective view and then go to the view menu and choose ▒viewpoint background▓ and then click use environment background then click "display image" and make sure it is in the perspective view and click okay. Now you should have the plate loaded into your perspective viewpoint, this well help you match up the camera to the plate▓s camera, which is what you▓re going to do next. 

Camera matching sucks, it▓s a real hassle to do when you▓re working on complicated scenes, and without camera tracking abilities animating the camera to match actual film is very very time consuming and frustrating. But luckily we are working with a static plate and the scene is rather simple. This should be a good learning experience still in camera matching, it will also teach you how to cheat and cut corners since in a lot of situations you can do that without there being any major consequences. 

First of all model the house we are going to blow up. This is a rather simple task, create a box, and stretch it so it is longer in length than in height or width. Next go to the modify panel and apply the edit mesh modifier to it and select the top polygon and extrude it upward. Scale the polygon inward so it▓s width is thinner. This should roughly match the geometry of the house we are planning on destroying. 

Create a 35mm camera in the top viewpoint. Next move the camera into position, try to match where the camera is in the photo, try and work out where the camera was positioned, how far away ect. When that plate was taken. 

Note: In a lot of cases especially when working on more complex scenes it helps to create reference geometry to help you position the camera. By this I mean model several houses and objects in the scene and place them in the exact areas they would be, then this will help you position the camera correctly so that they all fit directly on top of each of the houses in the plate. 

Below you will see a picture in the top and side viewpoint of max that I took of where I positioned the camera, this might help you understand the placement of the camera. Also chuck in two omni lights and play with the settings a little to simulate outdoor light. 
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After you have positioned the camera and the house in the right places along with the lights it▓s time to go back to the material editor. 
Clone the material of the plate to another slot, rename the new material to "Original Plate √Local" then assign it to the house model. Now go to the diffuse slot in the material editor and change the mapping from screen mapping to normal uv mapping. 
Now go to the modify panel and assign the modifier camera map to the object. Then tell camera map to use the current camera we have set up. What this does is when we destroy the building, the debris that is projected from the house carries a part of the house with it. 
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Particle System Settings 

Create a particle Array system and use the following settings for it. 

Select the emitter object as the house mesh 

Particle Generation 

Speed 0 
Variation 0 
Start 0 
Display until 150 
Life 150 

Particle Type 

Object fragments 

Object fragment controls 

Thickness 1.5 
Number of chunks 1000 

Rotation and collision 

Spin time 50 

Select "get material from" and choose emitter. 

Note: Under particle spawn if you want you can tell it to kill the particles if they collide at all, this will limit the amount of debris floating around later on after everything has been blown up. 

Now here▓s the part where you have to create several spacewarps such as gravity, wind ect. To simulate an explosion. I will list only a few tips here for making it but the rest is quite self explanatory all that is really required is a lot of tweaking until it looks perfect. 
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First of all try creating a spherical wind spacewarp and assigning it to the parray. Next up give it a value of 1.5 and a decay value of 0.0222 (assuming you are using inches as the unit system) Note: If you are using 3dsmax R3 there is a very helpful feature called "range indication" which helps you see the radius of which the spacewarp's range effects. This will help you see and visualize all of your spacewarps more effectively. Now place a few more around and some gravity, and a deflector with a value between .1 and .5 for the bounce. Now keep playing the animation and watching how the spacewarps effect the mesh, continue to play with the settings and the positions of the spacewarps until the scene looks like it is simulating a real explosion of a house. 
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Now if you rendered the scene so far everything should look great, but you will notice one thing, that when the house blows up, the plate is unaffected by it. Therefore there is still a house behind your 3d house. This is a problem. Here is how we fix it: 
Load up photoshop, and open the plate. Now using all of the tools you have at your disposal, go about painting out the house. Paint what would be behind the house if the house wasn▓t there, this should be rather easy for something like a 40x40 selection such as this house. Though of course with much larger plates and such it will require hours and hours of work and a lot of skill as a matte painter. And in a lot of circumstances you will be creating an aftermath plate not just brushing out a simple house. An aftermath plate means you will be repainting a lot of the photo demonstrating the aftermath of the effect you are trying to pull, for example a building being blown up.. well you won▓t paint away the building but instead painting a photorealistic version of the building after it▓s been blown to pieces and crumbled to the ground. Luckily we▓re not doing that with this effect! 

Once you have airbrushed out the house, save this plate as "plate-aftermath.jpg" or whatever name and format you choose, making sure you can distinguish this as the plate that doesn▓t contain the house in it. 
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Going back to max, go to the material editor an get the "Original Plate" material and clone it and call it "Aftermath Plate". Now go to the diffuse slot and choose the aftermath plate you just made and make sure it▓s on "screen mapping" not texture/uv. Go to the enviroment panel and select the background slot and change it to the aftermath plate now. 
Now if you rendered the scene you would notice that the house actually does blow up! Of course there is a lot more work to be done from here, in fact this is just the bare bones of the effect. 
Clone the parray particle system and call it parray02 √secondary. Now modify these settings. 
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Use rate 500 

Particle size 3.0 

Variation 50% 

Particle type 

Standard Particles 

Standard Particles 

Special 




What we have done is create a secondary particle system which will just have some misc. debris floating around since we do not just want a bunch of triangles being blown up. If you want you can go and make a third particle system with even more (1500 or so) particles and even smaller in size but that▓s really up to you. 

Now hopefully you have access to some explosion video clips of some kind. Art beats real explosions and trinity 3d▓s pyromania are two great examples of what I am talking about. These are very useful, but if you do not have access to any photorealistic explosion videos then don▓t worry combustion can still do a great job. I will not guide you through creating an explosion with combustion since there are already plenty of great tutorials out there that do this. 
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But if you are lucky enough to have access to some explosion videos read on, if not, skip this paragraph. 
Okay Create a 2d plane and apply planar uv mapping to it. Go to the material editor and select a new material, as before give it 100% illumination and no shinyness. Select the diffuse slot and put your explosion video into there. In the time area of the diffuse slot make it playback at .8 instead of 1.0 and tell it to start on frame 1 and to hold when it▓s finished playing. 

Go back to the main material and clone the diffuse slot to the opacity slot (or if you have alpha channels for the explosions then use the alpha channel for it instead of the actual RGB luminance values) Assign this material to the 2d plane. Now rotate, move and scale the plane so that it faces directly at the camera and it▓s nested right in the middle of the house. 

If you try to render, not only does your house blow up nicely but a giant explosion of fire projects out of the house. One thing we need to do now is create a mask. A mask protects areas of the video from being effected, so that the explosion won▓t blow up a couple of houses like it is at the moment. For this we go back into photoshop and we paint a black and white mask, black being the areas we want to protect and white being the areas we let max effect. Below you will see an example of what I am talking about. 


Though this is a very rough and ugly mask I have selected critical areas of the photo that need to be protected. Primarily outlining the houses in front of the explosion so that instead of the fire and house sitting on top of the video like it is currently, it will actually fit in behind some areas of the video. 


Go to video post and insert the scene event, as well as the original plate, select the two and click "add image layer event" and then select alpha compositor from the layer event window. Go down to Mask and select files and select the mask. Change it from alpha to "luminance" after clicking "enabled". 

Render the video now and see what I mean.
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