CREATING YOUR OWN SCENE TG2

I: Introduction

Although you can theoretically build your scene in any order you choose, there is a basic logical approach that we will follow on this first outing to give us a good start-to-finish overview of the available tools and functions. We’ll begin by creating a terrain, then try a little surface mapping, adjust the lighting, work a bit with the atmosphere, and finish up by rendering our scene at high resolution and quality.

For this basic overview it won’t be necessary to use all the layouts. Techniques and controls such as camera movement will be introduced once when first needed, after which the operation will be referenced without repeating the instruction. If you need further information or practice with any specific function or feature you can refer to the in-depth sections in the User Guide (http://forums.planetside.co.uk/index.php?board=12.0;sort=subject).

II: Terrain

When you start TG2 it takes you to the Terrain layout by default. The world in TG2 is based around a full globe, which starts out completely smooth. To create your landscape you will use procedurals and heightfields which are nodes that change the appearance of the surface of an object or some other part of the scene. Some nodes may add colour or texture to a surface, while others may change the shape of a surface through a technique known as displacement. TG2 supports both procedurals and heightfields (more on that in the next section) but by default there is a Heightfield generator in the scene with a Heightfield shader as its parent. Let’s take a look at the generator node so we can start to create our world.
The default scene, a flat grey planet
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Left-click on the Heightfield generate node to bring up its settings below. At the bottom of the Heightfield generate node settings you will see the “Generate Now” button. Click it and wait for it to process – it should take less than a minute – and when it completes you should see the 3D preview update with a view of the newly generated terrain. You’ll notice that the terrain seems a bit far off, sloping down toward the camera in the foreground. Let’s move the camera over there for a closer look.
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The heightfield has been generated

Now we'll move the camera a bit. Please refer to the Mouse and Key Settings under the Help menu for specific keys for your platform and settings. With the Windows defaults you can hold down the Alt button, Left-click and drag Upward in the 3D preview to move your view Down. You want to see just about half ground and half sky, but make sure you are still well above the surface of the planet itself. Now, still holding Alt, Middle-click and drag Down to move your camera Forward. Finally, Right-click and drag Up to move the camera Down into the terrain. You can fine-tune your view using these controls to find a perspective you like. Feel free to play with the camera, the specific position isn’t important.

Once you have found a position you like, hit the Set Camera button to set the current camera position to this view. If you don’t press Set Camera then the render will use the original camera position. Press the small R button in the top Toolbar (or press F3) to bring up the Render View then press the Render button in the upper-left. You are now rendering your first scene! It may take a few minutes to finish rendering. Wait for it to complete, then press the Save button and specify a location if you’d like to save it for posterity.
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Not a bad view

Now let’s get a different perspective on our scene. Use the rotation and other camera movement controls to move your view up to a position fairly high above the terrain. You will notice that the mountains end abruptly in the distance. This is fine if you stay hidden inside the mountains here, but it’s clear there are limits to this Heightfield we have created. What of the promise of full planets? This is where procedurals come in and if we want an endless horizon of terrain, they are the best way to achieve it. You can also use more than one heightfield or increase the size of your heightfields, but we will explore those options later. So let’s get rid of this heightfield and start creating our global terrain.
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The limitations of heightfields

Click on the Heightfield shader parent node in the Node List and then uncheck the checkbox next to “Enable” in the top-left of the parameter pane. This will disable the Heightfield shader. You will see the preview update and we’re back to a smooth world again. Now click the Add Terrain button and choose Power Fractal from the drop-down list. You should immediately see the preview update with your new terrain.

Let’s take a moment to name our new terrain node descriptively so we can keep track of it later – a name like “Mountains” seems appropriate. To rename a node simply click on it in the node list to bring up its settings then type the new name into the text box at the top, next to the Enable check box.
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Mountains as far as the eye can see!

At this point you might notice the 3D preview isn’t rendering properly, with the bottom of the terrain cut off, or odd strips floating in the middle of the view. This will occur if your camera is under the terrain, which is usually the result of changing the terrain shape or scale while your camera is close to the ground. To check for this problem and resolve it hold down Alt and move your mouse over the 3D preview. Notice the 4 sets of numbers on the bottom of the preview window which we talked about earlier are now showing different values than before. “Vx”, “Vy”, and “Vz” now refer to the current position of your camera in X, Y, and Z coordinates, relative to the coordinate origin (remember that Terragen 2 uses Y = up). 

The important value to look at is “Vheight” which gives you your height above the terrain. If it is a negative value then you are below the terrain. Move the camera up until the Vheight value is no longer negative and press Set Camera when you’re done. Note that TG2 uses a curve for camera movement speed that is tied to terrain proximity, meaning that your movement adjustments are on a smaller scale when you’re close to the terrain. This makes it easier to make precise adjustments where it matters most. Once you’ve made those adjustments the 3D preview should now be displaying properly and your camera is above the terrain where it should be. Next we’ll move the camera to get a better view.

Tilt the camera’s view down toward the terrain until you are looking more or less straight down, then begin zooming out by holding the Middle mouse button (or Alt+Shift and Left mouse button together) and dragging upwards. Do this a few times and soon you’ll be high above your planet and if you give the preview a moment to update you can see your terrain covers the entire surface! This is the power of procedurals. Click the View Camera button to return to your previous view – that of the current camera.


III: Surface mapping (Shaders)

Now that we have a terrain covering our world we need to give it some more interesting colour and texture. Click on the Shaders layout button to access the surface mapping functions. In Terragen 2 surface mapping is accomplished using “shaders”. “Shader” is a general term for nodes which generate or manipulate data that can then be interpreted as colour, displacement, etc. This shader data is used to create features in your scene such as surface texture and colour.

You will notice there is a single shader node to begin with which is logically named “Base colours”. This node will form the basis of most of your surface map systems, just as the “Surface Map” default layer was the basis for any Terragen 0.9 surface map tree. However, unlike the base layer in Terragen 0.9, the Base colours node has somewhat different settings from a typical surface layer. Let’s click on Base colours and examine its settings for a moment. For now, we will only be paying attention to the most important things - you may jump to a more detailed explanation of these settings in the Surface Mapping section if you wish. 

Most nodes are arranged in tabs to logically separate various related settings. The first tab of the Base colours node is Scale. Some of these controls behave differently in the Base Layer than in a normal Surface Layer, so we’ll leave the settings default for now. You can read more about the settings on this tab and others in the detailed Surface Mapping section. 

The main thing we want to do is adjust the base colour of the ground so click on the Colour tab and we’ll see if we can create a more interesting and realistic base for our surface map. For the Base colours node there are two colours defined and you can adjust the way they interact or turn each one on and off separately. They are called “high colour” and “low colour”, but their names may be a bit confusing. They do not correspond to the high and low points of the current terrain but rather to the “high” and “low” parts of the internal noise function used by the Base colours node. This is similar to the “fractal noise” setting in TG 0.9, although you have far more control in this case. For the time being we’ll leave the other settings at the defaults and simply change the colours. 

The “Apply high colour” and “Apply low colour” check boxes control whether each colour will be applied to the surface map and they also identify each colour control group, with high colour on the top and low colour below it. The numbers next to each represents the Brightness of the colour. The Brightness/"Luminosity" value can be numerically edited here or adjusted with the slider. To select the actual colour you can use the colour display box on the far right to interactively pick from a colour palette or manually enter specific RGB or HSL values. Click on the coloured box for high colour and you will see the standard colour picker pop up.
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The Colour tab of the Base colours node. The high and low colour setting boxes are outlined in blue. Click the colour boxes on the right, outlined in red, to bring up an interactive colour picker.
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The colour picker. The main colour swatch covers the full spectrum with highest saturation at the top and lowest at the bottom. The slider on the right adjusts brightness of the current colour.


Use the various controls to pick an appropriate colour, in this case a shade of brown to represent the dirt that forms the base of our surfaces, then click OK. You will see the preview update with your new colour choice. Continue adjusting the colours of each until you are satisfied, then we’ll move on to adding additional surface layers.

Click the Add Layer button at the top of the Node List and select Surface Layer from the drop-down menu. Surface layers default to having full coverage and a white colour, so your terrain will immediately turn completely white. Click on the Surface layer to bring up its settings, many of which will seem somewhat familiar if you are experienced with TG 0.9. There are a lot of settings in a Surface Layer but we want to keep things simple for now so first we’ll adjust the colour and then the distribution to try to achieve a grass-like surface.

First let’s change the name at the top to something descriptive, “Grass” for example. This will help us keep track of things when we add more layers later. Next we’ll adjust the colur. The colour settings here work the same as in the Base colour node except that there is only one colour. Click the colour box to choose a new colour and pick something greenish-yellow with low-medium saturation.

Now we’ll move down to the additional settings tabs. Leave Coverage and breakup the way it is for now and go to the Altitude constraints tab. Turn on Limit maximum altitude using the check box, then set Maximum altitude to about 600 or until you start to see brown mountain tops in the preview. Now move to the Slope constraints tab, turn on Limit maximum slope and set the Maximum slope angle to about 25 with the Max slope fuzzy zone at about 10. Altitude and fuzziness settings are all in meters, slope settings are in degrees. Adjust these settings to your preference. You may wish to open the Render View (F3) to test your settings in an actual render.

Although your grass surface is starting to look more natural now, you’ll probably find it looks a bit too uniform. We will use Fractal breakup to address this, similar to adjusting Fractal Noise in TG 0.9’s surface map layers. Move back to the Coverage and breakup tab. Coverage controls the amount of the underlying surfaces that will be covered by this layer. When Fractal breakup is enabled, values between 0.5 and 1 will control a blend between the full effect of Fractal breakup and full coverage of the surface layer. 0.5 Coverage corresponds to the full influence of Fractal breakup on the layer’s distribution. Below .5 it will blend between zero coverage and full Fractal breakup.

The strength of the Fractal breakup setting itself can also be controlled. Values between 0 and 1 will tend to produce fairly natural results, with 0 being equivalent to turning off Fractal breakup entirely and 1 being a smooth Fractal breakup influence on the current layer’s distribution. Values above 1 will make the effect sharper, very similar to turning up Fractal Noise in TG 0.9 surface layers. For now we will aim for a nice blend with a value of .7 for Coverage and 1.0 for Fractal breakup itself.

Do a render of the current scene to get an idea of where we’re at so far. Now, before we move on to atmospherics add another layer on your own and try to make it look like snow. Imagine how you would use the controls you have learned to make a snow surface layer. Adjust it until you are satisfied with the effect, referring back to the other surface mapping paragraphs above as needed. Don’t forget to give your snow layer an appropriate name. When you are satisfied, do another render and look at how far your scene has come already!


IV: Atmospherics and Lighting

We’re moving on to the final elements of our basic scene here and it’s time to work with some of the most exciting and impressive parts of TG2. Terragen 2’s atmosphere system includes a full planetary atmosphere and fully 3D volumetric clouds which together can produce skies of unparalleled realism. We’ll make minor adjustments to the default atmosphere and then add some high-level volumetric clouds to show off TG2’s capabilities a bit.

We’ll first need to adjust the light so we can test any atmosphere and cloud changes in the proper lighting environment. Although TG2’s lighting functionality is fairly robust and versatile, our needs for this basic scene are quite simple. We’ll just want to adjust the lighting so that it highlights our terrain nicely. So let’s jump into the Lighting layout (click the Lighting tab at the top) for a moment and make a few changes.

TG2 currently defaults to a Global Illumination setup which uses a Sun light for primary illumination and an Enviro (Environment) Light for indirect lighting. You can also use a group of fill lights to simulate indirect lighting such as that from the overall sky - which often tints shadows blue. However there is currently no preset to create this so you'll have to work on your own if you prefer the fill light approach. Future versions will include multiple default light setups to choose from.

With Global Illumination active our lighting concerns are pretty simple. All we really need to do is adjust the sun angle, simply click on “Sunlight 01” at the bottom of the list to bring up its settings. Standard Light settings are fairly simple. Heading and Elevation control the position of the light source relative to the coordinate origin and they are both measured in degrees – 360 degrees for the Heading and 90 to -90 for the Elevation. A setting of 90 for Elevation corresponds to a light source directly overhead at the coordinate origin of 0,0, while -90 is directly below (and thus generally out of sight).
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The sunlight settings panel

The lighting that works best for your particular terrain and camera angle will vary greatly, but I find a light behind and to the left of the camera often works fairly well. You may also want to reduce the sun elevation a bit. By adjusting Heading and Elevation and watching the 3D preview update you can quickly get an idea of which direction you need to move the sun to get the lighting angle you want. In the future there will be improved controls and visual feedback to help orient light sources more quickly.

Now that we’ve got the basic building block of our scene, let’s move to the Atmosphere layout and fine-tune it. In the Atmosphere layout you’ll see there is a single atmosphere node by default. Click on it to bring up its settings. The atmosphere settings can be some of the most difficult and most sensitive to change, so we’ll just play with a few things for now. 

On the first tab “Main” you’ll find controls for Haze and Bluesky such as density and color, similar to Terragen 0.9’s Atmosphere window. If you find your scene is a bit too hazy, you can reduce Haze density here to increase clarity. Be aware however that this can also reduce the sense of depth, scale, and ultimately realism in your scene. I find the default TG2 atmosphere to be a bit too hazy for my taste so let’s reduce it just a bit - a conservative value of 3 should do for now.
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The atmosphere settings panel

Try adjusting the Bluesky additive and Redsky decay settings at the bottom in small amounts. You will notice very large changes in the scene and it will take you quite a while to get familiar with a good range of values for these controls. Also notice that each change to these settings affects another setting on this tab – the atmosphere controls are highly interdependent. Bluesky density and Bluesky horizon color have similar effects on other settings when directly adjusted. For this simple daytime scene you will probably want to leave these at the defaults but you might want to play with them if you were working with the sun near or beyond the horizon, or were trying to create a more alien look to your landscape.

Once you have a satisfactory look to your sky, let’s finish up our scene by adding some nice clouds to add interest in our plain blue sky. Click on the Add Cloud Layer button above the node list and select Mid-level: Altocumulus (3D/Volumetric). Your sky should immediately be covered in some scattered high altitude three dimensional clouds. Try a render to see how they look. You should get something like this.
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The defaults can look a bit flat, so let’s adjust things a little for a more dramatic effect. Click on the newly created Cloud Layer to bring up its settings. Although we’ll only be adding one cloud layer for this exercise, it’s still a good idea to name it descriptively, so take a moment to that first. On the Main tab you’ll see Cloud altitude, Cloud depth, and several other significant controls. You’ll notice the cloud depth is just 150 meters, realistic but a bit thin. Let’s increase that to about 500 for some added impact. Try another test render and see what you think. In my scene cloud coverage was also a bit high so we’ll adjust that parameter down near the bottom, just above Cloud colour. Reduce Coverage adjust to about -0.25 and render another preview.
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That looks good to me, so let’s finalize our scene!


V: Render Nodes and Quality Settings

You may have noticed in your preview renders that the detail wasn’t quite up to par or that some areas were a bit grainy. That’s fine for these preview renders while we’re putting together our scene since the lower detail facilitates faster renders and quicker feedback. Naturally we can expect higher quality images to take a bit longer, but it will be worth the wait. Let’s take a brief look at the available detail settings to improve the look of our scene and then we’ll render a high quality final image. 

Click on the Renderers layout and you will be presented with a list of render nodes. A render node works with a camera node; it defines important render-related settings including image resolution and format, overall quality, gamma correction, and contrast. You can use multiple render nodes to setup a variety of commonly used render types and settings and quickly switch between them. The two default renderers are good examples of this. The Quick Render is a low detail, fast rendering setup while the Full Render provides higher resolution and quality at the cost of additional render time. You have been using the Full Render by default but in the future you’ll be able to get faster preview renders by using the Quick Render or a custom render node setup for this purpose.

We want to setup a high quality “final render” so we’ll base it off the existing Full Render. First you’ll notice the Image width and Image height which are set to 640 and 480 respectively. This is a standard render size but it’s a bit small for our high quality final image so let’s set that to 800 for the width and 600 for the height – just type the new values into the Image width and Image height fields. The rest of these settings you can leave alone, but you’ll want to take a look at the Quality and Anti-aliasing controls at the top of the Quality tab.

In Terragen 2 the Quality settings allow much finer control than in previous versions. It also allows higher detail than ever before, essentially eliminating the need for the “downsample trick” of Terragen 0.9. You are likely to find that the default of 0.5 for Quality is actually very nice looking. You will probably want to use up to 1.0 for final quality renderings, and you may rarely wish to use even higher settings for really complex scenes, but even 0.5 provides greater quality than non-downsampled images from previous versions. For now we’ll increase Quality to 0.75, striking a good balance between quality and render time.

Now we want to test our new quality settings. But who wants to wait for an entire render to finish before you can find out if the new settings are doing their job? Terragen 2 includes a Crop function that can easily facilitate the testing of new settings in small, faster rendering areas. Click on the Crop Region tab and we’ll setup a small crop area to test our changes. First check the Do crop region box to turn the crop function on. You should see a red box appear around the borders of your 3D preview. This red box indicates the boundaries of your crop region.

The Crop sliders define how much of a given part of the image is cropped out. They essentially represent the edges of the crop region numerically in relation to the edge of the full image, where 0 is the top and left of the image and the values increase the further down and right you go. So increasing Crop left will remove progressively greater amounts from the left side of the render, reducing the width of the overall rendered area. Whereas decreasing Crop right will reduce the rendered area from the right side. Adjust all the sliders so that they define a small-ish area that incorporates both land and sky, preferably with some clouds included. Render a test and see how the new detail settings look in your Crop region.
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The default cloud detail settings will probably still be a bit grainy for a final render. The quality of clouds is actually defined in the cloud layer itself by the Number of samples parameter. This allows different detail levels to be used for each cloud layer so that the detail can be used where it is most needed. For example taller cloud layers will tend to need more samples in order to be free of noise.

Click on the Atmosphere layout and then on the cloud layer you created earlier and finally click the Quality tab near the bottom. The Number of samples varies depending on the cloud preset that you use. The Altocumulus defaults to 6, but since we increased the depth of the clouds let’s increase that to about 12 to reduce the noise a bit. That combined with the increased detail should make for a great looking image. But let’s make sure of that with another crop render before we start on the full final render.
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That looks pretty good so let’s start the final image render. Go back to the Renderers layout and click on the Full Render node. Click on the Crop Region tab and then uncheck Do crop region so we can render the full image. Now we’re ready to begin the final render. You can click the Render Image button in the render node to begin a render immediately or start the render as you did before, with the R button on the toolbar or F3. The render may take an hour or more so you’ll probably want to go grab a cup of coffee and maybe a newspaper. But when you come back you’ll have a great image…
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