3D Modeling with Blender:

03. Intro to Technical Modeling
Overview
In this lesson, we’ll use some technical drawings as background images in Blender to help us
“trace” a 3D model. We’ll take top, front, and side view images of a plane and apply them to the
appropriate view modes in Blender.

Concepts Covered
●
●
●

Switching view orientations
Perspective vs Orthographic
Background images

Preparation
●
●

Know the location of the three image files provided with this lesson  “planefront.png”,
“planeside.png”, and “planetop.png”
Run Blender. You do not need to load any special .blend file (so start with the default
cube).

Part One: View Shortcuts
In order to effectively use images as background guides for modeling, we’ll need to be able to
quickly switch between three saved views: front view, side view, and top view.
Press 1 on your Numpad to switch to Front View. (Note: if you do not have a Numpad,
follow the directions in the Introduction of this guidebook to set your Blender to emulate a
Numpad.) You’ll see in the topleft corner of your 3D View a note that says “Front Persp”, which
stands for Front view, Perspective mode.
Press 3 to switch to Side View, and 7 to switch to Top View.
You can remember that the 3 key is Side View because it’s to
the right of the 1 key (front view), while 7 is Top View because
it’s above the 1 key.
Now, try pressing 5. The note in the topleft corner of the 3D
view that previously said “Persp”  short for Perspective  now says “Ortho”, which is short for
Orthographic. The difference between these two modes is shown in this picture:

Perspective mode is similar to how we see things in real life, where distant things look smaller.
In orthographic mode, however, objects appear the same scale regardless of how far away they
are. Orthographic mode might seem strange initially, but it is useful for technical modeling
because we can more easily judge proportions.
Make sure you’re in Orthographic mode for the remainder of this lesson. If you’re looking
from the top, front, or side view in Perspective mode, we won’t be able to properly line up our
model with our pictures. This is because the blueprints are made as orthographic drawings, not
perspective drawings.

Part Two: Background Images
We now need to import the three images of the plane into Blender.
Switch to Top View (Numpad 7), then press N. This will bring up
the Properties panel of the 3D View. In this panel, find the section
labeled “Background Images”. Check the box there, and then
press the arrow to expand the “Background Images” section.
We’ll revisit this “Background Images” section frequently in this part.
As we add more background images, more subpanels will appear in
this section.

To add an the image of the top of the plane to your Blender scene, you’ll
need to take the following steps:
1. Click “Add Image” to add a small subpanel to the “Background
Images” section.
2. In this new subpanel, set the “Axis” to Top instead of All Views.
3. Click the “Open” button and find “planetop.png” in your files.
You should see the image of the top of the plane appear in the 3D View.
Repeat these steps twice for the right “side” and “front” images.
Check all three views to confirm that the images appear correctly.
Now, the images are in the scene, but they need to be aligned and properly scaled so that they
all “match up”.
Switch to Top View. The center axis of the plane  the line going from the nose to the tip of
the tail  is likely not quite lined up with the Y axis, the green line in the center of Blender. In
“Background Images”, find the subpanel that’s set to “Top View”, and change the “X”
setting to move the image left or right, so that the image is centered. You can hold down
Shift while dragging this “X” setting to make slight changes to the position.

Repeat this process for the Front View image as well, so that the center lines up with the
blue line.

Now, return to the Top View. Select the cube, and press Z to enter wireframe mode, so
that you can see the background image. Scale the cube along X and Y so that it the
plane just fits into the cube. You may also need to move the cube backward or forward
(along the Y axis) so that the plane fits perfectly. Do not scale along Z. We’ll deal with the
cube’s height later, when we’re looking at a view that can actually observe the height. Do not
move the cube along the X axis (left or right).

We have now decided that the width of the cube should be the same as the width (or wingspan)
of the plane. The other view that looks at the wingspan of the plane is the front view. We
should make sure that the wingspan shown in the top view is the same as the wingspan shown
in the front view.
Switch to the Front View. You’ll probably see that the wingspan in the front view is slightly
smaller or larger than the width of the cube. This means that we need to scale the image up or
down. In the Background Image’s settings, change the front image’s scale so that the
wingspan shown in the Front View matches the width of the cube. Do not change the
scale of the cube to do this! We’ve already set up the cube’s width so that it matches the top
view’s wingspan; we now need to scale the front image so that ALL THREE match.

So far, we’ve only dealt with the cube’s X and Y scale. We now need to alter the cube again to
make it a reference for the Z axis. Scale the cube along the Z axis, and move the cube
along the Z axis, so that the top of the cube lines up with the top of the tail fin, and the
bottom of the cube lines up with the bottom of the wheels. Do not move or scale the front
background image.

Now, switch to the Side View. This is the last image that we need to line up. We know that
the cube’s length, width, and height have all been set relative to the other two images. Thus, we
should only be changing the image here, not the cube.
Scale and move the background image using the number sliders in the Background
Images panel. The side view of the plane should end up fitting right into the cube.

Switch between all three views to confirm that the plane fits into the cube in all views.

Part Three: Modeling the Plane
Now that we have all of the background images in place, and scaled properly relative to each
other, we can use them as guidelines for modeling the plane itself.
Start by deleting the “cube” that we were working with in the previous section. Now that the
images are scaled, we won’t need it any more.
Then, add a Cylinder to the
scene, and use the panel in the
lowerleft to set it to have 16
vertices instead of 32. It’s
easier to start off with a simple
shape and slowly add more
detail, than to start with a very
complex shape and deal with
many vertices/faces through the
entire modeling process.
Transform the cylinder so that it matches the length and diameter of the fuselage (the
main part of the plane). Check all views to make sure the cylinder’s dimensions match
the plane’s dimensions. To transform, rotate the cylinder to its side, scale (S key) and
move the cylinder along the various axes so that it encompases the fuselage.

How to Deal with Slight Discrepancies: When you begin to model with background
images as guides, you might find that some things don’t quite match up, even after
you’ve scaled and oriented all the images to match as closely as they can. This is
usually because whatever images you are using simply aren’t perfect, especially if
they are handdrawn images. You can manage this by averaging out the multiple sources
you’re using to make a “closest fit” model.
Once you have the cylinder in place, look at the plane from the side view. Go into Edit
Mode and make loop cuts along the length of the cylinder. You want to make the loop cuts
at points where the angle of the plane’s profile changes. For example, at the point along the
fuselage where the nose of the plane meets the start of the windshield, the upper part of the
plane’s profile changes from a slight upward slope (the nose) to a steep upward slope (the
windshield); so, I’ll put a loop cut there. The same thing happens at the top of the cockpit
window, where the windshield goes from a steep upward slope to a slight downward slope.
This picture shows a few key places where loop cuts can be made, but you may want to add
more loop cuts in other places. However, you should refrain from making too many loop cuts.
We want to start off with a very basic model, then slowly work in detail uniformly throughout the
model.

With the loop cuts made, move and scale the loops along the Z axis so that they match
up with the plane’s profile. You can use Box Select (B) in wireframe mode (Z) to select entire
loops at once. Don’t worry about the tail fin for the moment; we’ll extrude that out of one of the
top faces later.

Switch to the Top View and do the same process, this time scaling along the X axis.
Make sure you constrain your scaling to the X axis! If you don’t constrain your scaling to X,
you’ll alter the Z axis as well, and the work you did lining up the side view will be undone!

With the fuselage lining up in both the Top and Side views, orbit around the model to
view your work at different angles. The mesh should be starting to take on the shape of the
plane!

Part Four: Continuing the Plane Model
Adding the wings can be done in a few ways. You could take a few of the faces on the side of
the plane and begin to extrude outward, using the front and top views as guides. Or, you could
make a new cube as a separate object, model the wings from that cube, and finally join the
fuselage and wings with the Join command (Ctrl+J) or with a Boolean Modifier. These
processes are left as an exercise to the reader.

