
Exercise 3 - Coloring

In this chapter, we will learn about materials. In ad-
dition, this exercise will also focus on illumination, camera
settings, and on the rendering. In order to save some time for
modeling the geometry, we will only use standard elements.

1 Basic Geometry
When you open the program, the start-up screen will be
visible. You will create a scene that only consists of different standard elements, which will be placed on
the ground plane.

• Press "X" in order to delete the standard cube

• Press "NumPad 7" in order to ensure the Top View

• Press Space to call the Toolbox. Enter "Add Plane" and press "Enter"

• Press "S" to enlarge the plain (it should cover a larger area on the screen). This will be the floor

• Click Add ÛMesh ÛCube

• Enable "Snap during transform" and set the type to "Face" (Figure 1).

• Lift the cube onto the plane by using the handles attached to the cube. It should snap directly
onto the plane

• Add a UVSphere

• Lift the sphere onto the plain

• Change to Top View and move the sphere in an arbitrary direction. ("NumPad 7", and "G" key)

• Add a cylinder

• Now you lift the cylinder onto the plain and move it into the desired position

• Add a cone

• Lift the cone onto the plain and move it into the desired position

• You also could change the size of the objects by using the "S" key

Figure 1: Set the snapping mode
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Figure 2: Positions of cube, sphere, cone and cylinder on the plain.

2 Material
In this chapter, you will learn how to adjust the material properties. For this, you have to make sure
that you are in the Object Mode. Any material adjustment is in direct relation to the selected object.
Thus, you always have to select an object before adjusting the material properties. Beside the material
property, also the color adjustment will be done using the Material tab.

• Select the cone (RMB) go and open the Material tab (see Figure 3).

• Press the "New" button

• The display will change (see Figure 4).

Figure 3: Initial screen
when no color is assigned
to the selected object.

Now, we will briefly explain the different fields in this window. To the
very top is the Preview window. The sphere always shows the currently
selected material property. At the moment, this is gray with a highlight.
Using the different buttons, also other basic elements can be adjusted, on
which further adjustments will be applied.

The RGB color system is activated per default. The option HSV switches
the sliders to the HSV system. The different areas control diffuse and spec-
ular color, shading and shadows and optionally transparency and mirror
effects. Using the Alpha channel (below the sliders for the colors) the object
can be applied with a transparency in the range between 1 (non-transparent)
to 0 (fully transparent, invisible).

In the upper part of the shader’s window, various diffuse shaders can be
selected. Per default, the Lambert shader is selected. "Intensity" defines the
amount of light that is reflected by the object’s surface. Further, specular shaders can be selected, such
as CookTorr, Blinn and Phong. "Intensity" defines the intensity of the highlight, while Hardness defines
its size. Here, high values generate a small highlight. Emit defines the light emission of the material,
but without throwing light onto other objects.

• Test the functionalities mentioned in the above and assign different colors, transparencies, and
reflections to the objects.

• RMB in order to select an object.

• Press "New" to add a new material.

• Adjust all settings as you like.
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Figure 4: Material tab after pressing the "New" button

3 The Camera
As already shown in the first two exercises, there exists a camera in each scene. You can switch to the
camera view using the key "NumPad0" and adjusting the view of the camera to the actual 3D view using
the key combination "Ctrl + Alt + NumPad0". However, it is also possible to use the toolbox (Space
bar) in order to integrate multiple cameras into a scene. Cameras behave like objects. They can be
selected using RMB, and they can be adapted via the Properties window.

• Use MMB to adjust the desired perspective.

• Press the keys "Ctrl + Alt + NumPad0" in order to adjust the camera to a certain perspective.

• The camera can also be adjusted using the keys "G" and "R". For doing so, use the different views
(NumPad 7, 3, 1).

• Selection of the camera, RMB onto the outer frame

• Open the "Camera" tab in the Properties window

Now you will see all additional parameters that can be adjusted for each camera. The focal length can
be adjusted via the button "Focal Length". 35 mm is the default value; a lower value represents a wide
angle lens, while a higher value is a zoom lens. This corresponds to the principle that is already known
from a normal camera. In Blender, there exist several ways to enter values. Clicking "Shift+LMB" onto a
button, or direct clicking onto a number allows a direct keyboard input. If the LMB is kept pressed over
a button, the movement of the mouse to the left or to the right increases or decreases its value. However,
you can also click into the left or the right part of a button in order to change the values (LMB). The
clipping area (Clipping Start/End) defines the field that is taken into account for the rendering. It is
adjusted using the two parameters Start and End. One box in the 3D window corresponds to the value
1. If "Limits" is activated, the area is indicated with a line starting from the camera’s position. Size
defines the size of the camera symbol in the 3D window.
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Figure 5: Selected camera (with orange frame)

4 The Light
Without light, there is no good image. We will use two different kinds of light: the main light and the
additional light. As the name already indicates, the main light is responsible for the main illumination
of the object. It is typically placed under an inclination of 30Â◦ - 45Â◦ relative to the axis between
camera and object and slightly higher than the camera.

• Click with RMB onto the standard light source in order to select it.

• Move the light source into the desired position by using the "G" key.

• If you render the scene now by pressing "F12", you can already recognize the scene.

However, the main light source is not suitable for realizing a point light, since this light should have
the character of a spot light.

• Open the "Lamp" tab in the Properties window

• Rename the light source to "main light"

• Change the type of the light source from Point to Spot in order to have a spot light instead of a
point light

Looking into the 3D windows we see that we have to align the spot light to the object in the scene. To
reach an exact alignment, we click onto the light source and then (while keeping the "Shift" key pressed)
onto the target, which is the plane in our case. Then, we have to press "Ctrl+T" and choose the option
"Track To Constraint". Also the camera can be adjusted in the same way.

• RMB onto the light source
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Figure 6: Window for adjusting the light sources in the Properties window

• "Shift + RMB" on the plain

• "Ctrl + T": in the appearing Make Track menu select "Track To Constraint"

• Select "Lin/Quad Weight" from the "Falloff" drop-down list in order to choose a quadratic and thus
very realistic light drop in the light source’s range. The distance is adjusted in such a way that the
object is in the middle between light source and maximum distance.

• Using "Size", the aperture of the spot light can be adjusted. Using "Blend", the sharpness of the
reflective spot can be adjusted. High values will generate a soft reflective spot.

Finally, we add another light source in order to lighten the shadows the cast by the main light source,
and in order to illuminate areas that are not hit by the main light. This additional light source should
have a light offset to the main light source.

• Click Add ÛLamp ÛPoint to add a new point light

• Press "G" in order to position the selected light source.

• Select Lin/Quad Weight instead of Inverse Linear from the drop-down list and reduce the Energy
slider to 0.8.

• Rename the new light source to "Additional Light".

For the sake of completeness, some more light sources should be mentioned here: Sun: Generates
a light that can be compared to sunlight, i.e. it has a direction and its intensity is independent of the
distance. Hemi: Similar to the sunlight, i.e. it is independent of the distant and generates a light that
can be compared to a cloudy sky.
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