Smokin' - Advanced 3DSMAX Particles

by Allan McKay

So far you should have created a fairly convincing amount of smoke. Here I am going to cover the rest of smoke. How to control smoke, how to make it thick forest burning smoke or thin steam'esk smoke. Cover motion bluring and glowing and when not to use them. Making them only emit once rather than all the time, great for particle dust ect. How to control how quickly it emits ect. All of the spacewarps, what they do and how they are usefull ect. And a lot more. Check it out.. 


More on spray 
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Continuing on from first two articles, I'm going to show the final bits of spray and how to use it. Essentially you have learnt how to make smoke emit out and continue to emit, but what if you want the particle system to stop emitting, or start at a later date. Or say if you had an object fall and land on the ground and you want dust to float up into the sky and fade out, just once not a continual particle stream, how would you do that? That's a bit I'm going to cover here. 

Open your old spray from chapter 2 assuming you saved it, and I'm sure you probably did. 
Delete your spray, we're going to create a new one similar to it, but not exactly the same. 
First of all create a simple box under the create primitives tab in the command panel. Now create a flat plane also and place that on the ground area, raise the box up in the air and keyframe it over 40 frames to drop onto the ground, do this by going to frame 40, hitting animate and moving it directly to the ground. If you want to make it rotate a bit as well go ahead. 

  

  

  Now you have a box which drops onto the ground, not exactly what you were expecting out a particle tutorial right? 
Create a spray particle system around the area where the box lands, make the width and length a bit bigger than the boxes. 
Adjust the settings as follows: 
Set the particle count to be about 80, set the size to be 10... [image: image2.jpg]leenses [F75— 2|





Give it a speed of 4 and a variation of  1.5 
Adjust the start value to 37 under timing and give the life about 100 
Deactive constant and adjust the birth rate value to 230 so that all of the 80 particles are emitted at once. 
Now essentially the first problem here is the particle life is set to 100 so that that means the particles are going to live for 100 frames, and when they die they get reemitted, so we need to fix this 

Load up track view and click on spray01 or what ever the name of your spray particle emitter is. 
Under object(spray) click on birth rate, go to frame 37 and click on 'add key' next to the scale key button in the track view. 
Add a key directly on frame 37 in the birth rate column, and then click again next to it at frame 38, right click on frame 38 and under value you'll see 230, type in the value '0' so that it emits 0 particles after that frame. 
Now play the animation, when the particles die they do not respawn since it emits 0 particles after frame 38. 
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Now create a wind space warp, place it directly in the middle but a few cm below the ground plane of the spray emitter, make it spherical, give it a strength value of -0.4 and a decay value of 0.034. You can give it turbulence values of whatever you want, but I'm not using turbulence for this animation... 
Click on range indication down the bottom if you want to see what the decay value effects. 

Assign it to the spray emitter, 

This will give the smoke a little bit of resistance as it takes off, kind of suttle and unnoticable but that's the way we like it right? 

Load up the material editor and assign the material you made for chapter 2 to the new particle system. 
Now we'll make some changes to the particles material just to give it a better look for this scene. 

Go to diffuse level and adjust all the colours to light sand colours. 
Go to opacity level and assign particle life and keep the previous mask as a sub mask. 
Copy the mask to colour #2 as well and put in 35% under age #2 and change the colour of colour #3 to black. 

Now what we have doen is make the particles more of a yellow'ish colour and make them fade to nothing before they die instead of just vanishing without any hint beforehand. 

Select the particle system, right click on it and click on properties, down the bottom under image motion blur adjust the value to 1.8. 
This will basically soften the particles out a bit which is what we want for this to make the motion a bit smoother, this is a bit cheap at times but it works well for this effect. 
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Go to the material editor again and select a blank material slot and choose 'get material' and choose new standard material so it creates a blank grey material, assign that to the box and ground plane just to give them a solid colour. 

Now it's time to add lights. Essentially create two spot lights, one strong light high in the sky a bit in front of the main area of viewing, and one lower with about .8 multiplier value. And an omni under the plane for a bit of illumination around the sphere and darker areas. 

Create a camera and chuck it into your prefered angle of viewing and get cracking rendering. You'll see a nice puff of smoke emit out of thin air and fade away. Schweet. 

This is a simple trick which is rather handy for some particle effects, you can do this with super spray just by telling it to stop emitting at a certain frame, but when using spray you do not have this option, nor with particles+. 


Advanced particle systems, Paaray, Pcloud and Super Spray 

Essentially I use paaray a lot more for fragments and more mesh related things rather than smoke effects, primarily because up until recently I couldn't get facing particles to work at all in parray or super spray nor pcloud, it would map them incorreclty, as if the mapping was too big for the particle or something. But it wasn't until recently when I was trying to explain this problem to a student that it suddenly dawned on me to try instancing a flat 2D plane as a particles object and see if that worked. 
This can sometimes make life a whole lot simpler using this technique rather than spray, although spray does kick some serious but just like video post in max (it's simple, straight forward and gets the job done). 

Some of the advantages of using paaray over spray are: 

<insert them> 
You can start and stop particle emition at will 
You can rotate particles, rather than always being restricted to facing the screen. 
You have more control via options with variations on pretty much everything 
Inter particle collisions. 

Create a Plane and give it 1x1 segments. 
Create a box (we'll use this as an emitter) 
Create a parray particle system 
First of make the emitter the box by selecting 'pick object' up the very top. 
Scroll down to particle types and choose instanced geometry as the emitting type and under instancing parameters click on pick object and choose the plane as the emitting type so it will emit 2d planes (exactly like facing particles really). 
Scroll back up the top and change the speed to about 5 and the variation to 50 
Tell it to begin emitting at frame 0 and stop at frame 10 
Change the life and display until to 100 
And give that a variation of 25 
Under viewpoint display change that to mesh type. 
Under particle size make it 1.0 and variation of 25 
Keep grow and fade for at 10, this is so when they emit out they grow out to normal size rather than jut apearing, and it's over 10 frames, very handy sometimes so things don't just apear, they scale out in size. 
If you want you can adjust the spin speed controls under rotation and collisions so the particles rotate but probably not a good idea for facing particles this time around, and enable interparticle collision if you want, might slow down a bit having to calculate all the particles dynamic collisions. 

Go to the material editor and load up the previous made smoke texture to the plane and assign it. 

Now here is an essential thing to do, under material mapping and source click 'get material from' button to get the material from the source plane. 

* You might need to assign uvw mapping to the plane before you render. 

I 'was' going to go into a lot of detail here, but I think I've covered what needs to be known about paaray, super spray and pcloud are the same deal 

To use motion blur or not to use motion blur... and glow: 

A lot of people tend to use motion blur on all of their particles, a lot of the time it's to hide the actual shape and try to make them look like something other than a bunch of boxes emitting from a shuttle or something, though the more advanced fx animators who know what they're doing still tend to use motion blur sometimes. But it's always good to know when and when not to use it. 
Motion blur can sometimes hide seems in the particles motion or it can make it look more strong in motion sometimes, but when you are creating sand or pieces of dirt and chunks of debris being emitted, you hardly will ever want to use motion blur since it will distort the fine detail and shape that you are emitting and sometimes ruin it completely. 

Motion blurring can soften images up but wether you want to actually soften them up or keep the actual contours and details in is up to you, it always depends on what you are animating, but never throw motion blur on as a default action since half the time it's going to look totally wrong. 
Plus you have to decide wether to use object motion blur or image motion blur. Image motion blur is waaay less computer intensive but is very messy and inaccurate, but using object motion blur on a lot of parrticles will kill your rendering times, image motion blur I pretty much recommend for anything when it comes to bluring particles since object motion blur is just overkill. 

Glow is another topic which is exactly the same situation, people chuck glow on to make their particles look cool when in fact it makes them look cheap. I never touch glow unless I have to, but sometimes it acctually works out okay tinting things around the particles as iff they are emitting off light, but if I do end up using glow I make it so suttle it's unnoticable, just there but hardly noticable. 
Glow can be used well for waterfalls, and for burning debris, lasers ect. but for anything else it's most of the time useless. 



Making very light smoke/steam: 

Here we are going to make very light steam type smoke. Basically very transparent smoke. 
Okay you know the deal, create a spray particle system and set up the basic parametres to emit some particles, probably around 150 of them with a size of 25. 
Use the old smoke material you made before, but go to the opacity map and under map kill off the two noise maps and adjust the colours to black and very dark grey, I mean very dark too, 15 grey value. 
Right now you're making a very transparent map, which is easy enough to explain, but the more complex you make your masks the more cool it gets. Essentially with transparent maps, if a particle leaves the body of the particle system is fades away because without particles behind it to give it more colour depth it can't keep alive alone so each particle relies on eachother to become opac, so if particles go stray and leave they die essentially giving a more clean look to the particles and yet still very transparent. 

Always keep in mind the more transparent your material is the brighter the background has to be, otherwise you just won't notice it. 

Also if you want a ghost like look to the smoke, make the material additive in the material editor under extended parameters so that it brightens whatever it composes itself over. 


My 2 cents 

What really makes people talented with particle systems isn't the particle systems but more the understanding of how they work and being able to control them properly. Implementing real world physics and then bumping them up to look cool ect. One thing to always keep in mind is to try to simulate and do new things all the time, if you have an idea about making something go and do some tests on it, I for one have hundreds of scenes of just simulations I've made of tornados, explosions, body decompositions and many many other things which I've made just for future reference and practice. It's essential to keep your skills up by practicing and making new techniques all the time. 
Being able to use your tools effectively and not be restricted in anyway is the key to success. 
Learn your tools wisely, and learn your limitations, and then break your limitations via working ways around them. 


Controlling Particles: 

Using wind and other space warps efficiently to control the motion of your particles is essential. When Using particle systems you have to realise that everything is based upon real world physics, so you have to base your scenes on the same world settings. So gravity will always be something in the seen. Secondly wind will always be there, and sometimes from different directions, and turbulence. 
Simulating real wind isn't just a spacewarp but usually several, you will need to animate values of each and move them around making some have negative values to suck particles towards them whilst others blow them way, being able to push and pull and tame your particles is the target of all of these practices. 

Learn to use turbulence correctly and never overdo it, most of your animation is going to be through a few different spacewarps controlling the whole scene, placing a particle system with decay values and negative values under the actual particle system helping to pull it down and also slow down it's vertical motion whilst two wind spacewaraps pull the particle system in two different horizontal directions give it the chaos that it needs to give it realism. Primarily you have to play long and hard with all of your spacewarps in the scene to make the motion correct, but having the understanding before hand can save a lot of time. 

Below I am going to go through three of the main particle spacewarps that come with max and explain what each one does. 

Wind: Of course wind can blow things around to simulate wind, but also it can be used to blow stuff up, and with negative values it can suck things up. Given the right decay values and the correct strength values it can be a really powerful tool for controlling particle systems. 

Gravity: Gravity essentially I use for applying gravity to the scene, I rarely use it for more than that, applying this maybe with decay values can make objects drop to the ground ect. It works, and can be useful. 

Motor: Motor basically turns things, very cool for making basic twisters. 


Secondary particle systems: 

For some effects using just one particle system by itself isn't going to pull the effect off. The advantage of using more than one particle system is you can assign various spacewarps to individual systems so each one does it's own thing. A perfect example would be a twister, one or two systems for the main body of the twister, and one for the bottom layer of the particle system showing dirt spewing around the bottom of the twister, and perhaps one based for debris that travels around and through the whole twister. Another would be fire, with a smoke particle system emitting large billowing smoke as the fire burns away at something. Using particle systems togeather to complete tasks is a very powerful thing and makes things easier, so don't always think that one particle system has to do everything. Use fifty if you want to pull the effects you want off. 

Basically I didn't get to cover nearly as much as I wanted to cover but as I progressed through this tutorial I realised a lot of the things I want to document do not fit into the catagory of  smoke but rather fragment and particle geometry. So I think for the time being this will be the last chapter of smokin' but I will be writing plenty more on particles pretty damn soon. 
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