
Exercise 1 - Start

Every start is difficult! This saying might be well-known to all of us. Unfortunately, this holds
in particular true for starting with the Blender software. The main reason for this is the significant
difference in the interaction concept compared to other mainstream programs. However, it’s worthwhile
giving it a try. Blender is a comprehensive tool and one of the most powerful freeware programs on the
market, which can be used for almost any modeling task.

1 First Steps

Figure 1: Default screen when starting Blender with default cube, light and camera.

After opening the program, the start screen will be visible as shown in Figure ??. Blender shows
all interaction capabilities in a window. Thus, also the startup screen (default view) consists of three
windows.

• 3D-View: This is the main working area. In this window, you generate and edit objects. Within
this window, the default 3D view consists of a default cube, a light source and a camera. In
addition, you also see a 3D cursor (life-belt white/red), as well as the Tool Shelf that offers several
adjustment possibilities. The toolbar at the lower border contains controls for the 3D view such
as camera control and adding new objects.

• Outliner and Properties: The outliner shows all the objects in your scene in a tree structure. The
Property window window allows you to change certain properties of objects and the scene.
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• Timeline: This is the timeline used for animations.

The default view can be adapted very easily. To do so, the mouse has to be positioned on the border
of the window. Using the right mouse button (RMB), you can open a sub-menu. By using the left mouse
button (LMB), you can split the corresponding window (Split Area) or join it (Join Areas). Please follow
now the commands to split the 3D view into four small windows:

• Position the mouse pointer in the middle of the 3D view window’s lower border (see Figure 2) .

• Press RMB to show the submenu.

• Use LMB and press "Split Area".

• Place the proposed division in the middle of the window and confirm with LMB.

• Now place the mouse pointer in the middle of the new 3D window’s common border.

• Press RMB to show the submenu.

• Use LMB and press "Split Area".

• Place the proposed division to the left and in the middle of the window and confirm with LMB.

• Repeat the procedure in the above also for the right side of the window.

Figure 2: To split a window, right click on the border

If you have followed the instructions in the above, your screen should look like it is shown in Figure
3. If you want you can resize the Tool Shelves by clicking and dragging their right border or pressing
"T".

Next, we will have different views in the four different 3D windows. Before you will make a change,
you should make sure where the mouse pointer is, since its position determines the active window. Any
interaction, no matter whether it is mouse or keyboard, is always related to the active window.

The following steps will show how to select the different views (Top, Front, Side, 3D). The selection
can be done either via the number field on the keyboard, or by selecting the "View" function in the frame
of the active window.
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Figure 3: Blender screen after subdividing the 3D view window of the default setting.

• Position the mouse pointer in the upper left 3D window (selection of the active window).

• Press the "7" key on the keyboard’s separate number field (NumPad). This changes the view to a
top view.

• Now position the mouse pointer in the lower left 3D window (selection of the active window).

• Press the "1" key on the keyboard’s separate number field (NumPad). This changes the view to a
front view.

• Position the mouse pointer in the lower right 3D window (selection of the active window).

• Use LMB and click "View" in the active window’s frame. Then select "Right" (right view).

• Now place the mouse pointer in the upper right 3D window (selection of the active window).

• Use the middle mouse button (MMB) and keep it pressed. If you move the mouse pointer, the
view in this window can be arbitrarily rotated. Select a suitable 3D view. By scrolling with the
mouse wheel, the zoom factor can be chosen.

Beside the free 3D view in the upper right window, all other windows currently only differ in the
colors of the coordinate axes and in the axis name in each window. This is due to the fact that the
default object in Blender is a cube.

As you can see, the Blender user interface offers a lot of possibilities to be adapted to personal
preferences and work procedures. The segmentation of the default screen is a good example for this.
While many users prefer these four different views, others only have one single screen and flip between
the different views using the shortcuts (NumPad 7, 3, 1). However, when designing an object, the 3D
window should be as large as possible. The shortcuts "Ctrl+UpArrow" and "Ctrl+DownArrow" maximize
and minimize the active window.

• Place the mouse pointer in one of the four views.

• Press the keys "Ctrl+UpArrow" in order to zoom in.

• Press the keys "Ctrl+DownArrow "in order to leave the zoom-in mode.

3



Virtual Reality I Exercise 1 - Start

Figure 4: Adapted default view with Top, Front, Side, and 3D view.

Now we return to the normal view. We will learn about the different types of windows. For this,
we will join the two 3D views on the right hand side. Next, we will modify this window by using the
Window Type button in the lower left part of the task bar (see also Figure 5).

• Place the mouse pointer on the border line between the two 3D windows on the right hand side.

• Use RMB to open the submenu.

• LMB on Join Areas in order to join the two windows.

• Move the mouse pointer in one of the two windows (upper or lower window). The mouse pointer
shows which window will replace the other one.

• LMB in one of the two windows to confirm the replacement.

• LMB on Window Type button in the lower left part of the window frame to select the type Outliner
with LMB.

Now you screen should look like Figure 5. The Outliner is a hierarchical arrangement of all objects
that are currently in the scene. By clicking with the LMB, the small triangles on the left side of each line
can be opened. Now, all parts of an individual object are displayed. Further, a orange object is visible.
In our case, it is the cube. The color is visible in the Outliner, but also in the 3D windows. Here, the
edges of the cube appear slightly orange to indicate that this object is selected. Follow the next steps in
order to change the selection of objects, and also watch the changes in the Outliner. The selected object
will be influenced by all transformation commands (modeling).

• RMB onto the camera in one of the 3D windows in order to select the camera.

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

• Finally, select the cube again.
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Figure 5: Outliner view on the right side and display of the windows type buttons and the interaction
mode

2 Modeling
It is daily business of a 3D program to generate and to modify objects. For this, Blender offers different
interaction modes. The currently selected interaction mode is displayed in the frame of the active 3D
window (see Figure 5). For the beginning, the Object Mode and the Edit Mode are the two most
important modes. In order to switch between these two modes, it is not necessary to use the drop-down
menu all the time. The "Tab" key can be used to switch between them. As the name already suggests,
the Object Mode allows modifying the selected objects (or all selected objects). The Edit Mode can
only be used for one single object. When changing to the Edit Mode by using the "Tab" key, the display
changes. The orange edges at the object disappear and the vertices are shown instead. An orange vertex
is selected, while a black one is not. Like in the Object Mode, the vertices can be selected using the
RMB. In the Edit Mode, the "A" key allows selecting all vertices, while pressing "A" again will deselect
all vertices. Toggling "A" can also be used in the Object Mode, but here all objects in scene are selected
or deselected.

• Press "A" key (all objects in a scene are deselected).

• Press "A" again in order to select all objects.

• Press "A" again to deselect all objects.

• RMB onto the cube in order to select it.

• Press "Tab" to change into the Edit Mode (all vertices are selected and highlighted in orange).

• Press "A" to deselect the vertices.

• RMB onto a vertex in order to select it.

• Test: Press the Tab key twice in order to change to the Object Mode and back again to the Edit
Mode. You will see that this does not change the selection of a single vertex.

Now, we will move the selected vertex and thus significantly influence the shape of the cube. We will
use the key "G" (G stands for grabbing). Now, the mouse pointer plays an important role. By pressing
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"G", the fixed position of the vertex is released and now the vertex is attached to the mouse pointer and
follows its movements. Pressing LMB again will fix the vertex.

• Place the mouse pointer near to the vertex and press "G" in order to release the vertex.

• Move the vertex with the mouse and fix the vertex with LMB.

• Press "Tab" in order to switch to the Object-Mode.

• Press MMB in order to place the camera in a suitable position for viewing.

Next, we will add an additional object (a cylinder) to the scene. For doing so, we can use an important
submenu of Blender, which is the Toolbox. For opening the Toolbox, the mouse has to be placed in one
of the 3D windows, followed by pressing the Space bar. By typing "Add Cylinder" and pressing "Enter"
a cylinder can be added to the scene. Alternatively the "Create" tab in the Tool Shelf or "Add ÛMesh
ÛCylinder" in the tool bar located below the 3D view can be used. In addition to the object, its position
is important as well. For that we use the 3D cursor (the red/white life-belt) for the first time. When
start Blender, the 3D cursor is always placed in the origin. The 3D position of the cursor can be altered
with the LMB. As soon as the LMB is pressed in a 3D window, the cursor jumps to the clicked position.
If a new object is created, it will be placed at the current position of the 3D cursor.

Figure 6: Modified standard cube by placing one vertex at a new position.

• Make sure that you are in the Object Mode. Being in the Edit Mode when adding a new object
would result in the fact that a new object will be added to the existing one. Later, these objects
could not be separately manipulated in the Object Mode since they have a common mesh.

• Place the mouse pointer in one of the 3D windows and switch to "Top View" with NumPad 7 or
via the View menu in window frame.

• Click with the LMB somewhere in the free space in the 3D window. The 3D cursor will jump to
this position.

• Add a cylinder via Add ÛMesh ÛCylinder.

• The Add Cylinder menu will show up in the lower part of the Tool Shelf, which allows additional
settings for the cylinder. The new object also appears in the Outliner.
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Figure 7: Objects can be added either through the "Create" tab or the "Add" drop-down menu

3 Rendering and Storing
To conclude this exercise, we will now place the camera in such a way that it will see both objects. Then,
we will render the complete scene and store the generated image as well as the complete Blender file.

• Place the mouse pointer in one of the 3D windows and enlarge it by Ctrl+UpArrow.

• Use the MMB to modify the view in such a way that both objects are visible in the center of the
window. Scroll allows zooming, Ctrl+Scroll moves the view to the left or the right. Shift+Scroll
moves the view upwards or downwards. Shift+MMB allows to move the view freely.

• As soon as you are fine with the objects’ positioning, press the keys Ctrl+Alt+NumPad 0. This
positions the camera in exactly this perspective that you have just looked at the objects. The
darkened part will be outside the rendering, so adjust the position until you are happy with the
view.

• Now press the key F12. This starts the rendering engine, which converts the camera’s current view
into an image.

Finally, we will store the image as well as the complete Blender file.

• In the lower status bar of the program, click on Image ÛSave As Image.

• The 3D window changed to a file browser. In the upper line, the path where the image will be
stored is shown. In the next line, the file name can be entered.

• Now, click "Save As Image".

• In the upper status bar of the program, click on File ÛSave in order to store the Blender file.

• Select a name for the file and confirm by clicking "Save Blender File". The file is now stored.
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Figure 8: Rendering of the two generated objects.
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4 Important Blender Shortcuts

Ctrl + N New project
Space Call Toolbox

Ctrl + UpArrow Enlarge active window
Ctrl + DownArrow Resize active window
MMB Rotate View, 3D rotation of a view
Scroll Zoom In/Out
Ctrl + Scroll Move View Left/Right
Shift + Scroll Move View Up/Down
Shift + MMB Move View

RMB Select objects
Shift + RMB Select multiple objects
A Select all / deselect all
B Select using a frame
Ctrl + LMB Select using a freeform
Shift + G Select group

Ctrl Keep Ctrl pressed during transformation processes = Movement only in discrete
steps

Shift Keep Shift pressed during transformation processes = Movement in fine granularity
Esc/RMB Abort active transformation process
Tab Selects Edit Mode / leaves Edit Mode
G Moving (Grab)
R Rotating (Rotate)
S Scaling (Scale)
Shift + D Duplicates an object
Alt + D Duplicates an object (modifications in the original object are automatically trans-

ferred to the duplicated one
U Switch view rendering (Wireframe, flat shading, rendering)
Ctrl + Z Undo
X Delete selected object

N Call Properties window (Numerical data entry)
T Call Tool Shelf
Shift + S Call Snap menu (Positioning of the selected objects or of the 3D cursor)
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