
Modeling a Camera with AutoCAD 2010 

 

Create a Camera Body with the Mesh 

Modeler 

 

Figure 1: Use the Mesh Modeler to create a soft-edged camera body. 
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The new Mesh Modeler, based on subdivision surfaces, allows you to quickly and easily create 3D 

objects that would be very difficult, if not impossible, to model with NURBS, polygons, or solid modeling 

alone. Although mesh modeling uses simple polygonal modeling techniques, such as extruding faces and 

pushing and pulling points and edges on faces,  the modeler is able to seamlessly blend the intersections 

of polygonal faces to create smooth, flowing, organic shapes, while maintaining control and accuracy 

where needed. 

 

Although smooth mesh models can be created from networks of curves, or complex polygonal starting 

points, it is often easier to begin with a simple geometric primitive. In general, when using the mesh 

modeler, you’ll want to start with a minimum number of faces, and gradually subdivide the faces as 

more detail is required. This allows you to control the level of detail in the model, and to maintain 

smooth, fair curves, rather than ending up with lumpy, difficult-to-manipulate surfaces.  In this example, 

we will start with a simple mesh box primitive, and sculpt it into a model of a camera body. 

This tutorial will cover the conceptual design of a building using the new Mesh available in AutoCAD 

2010. If you open Camera_Body.dwg, you will find every step of the modeling in different layers. Make 

sure you start in a different layer than the ones with content (you may work in Layer 0), and turn on one 

layer at a time, so you can follow the whole process without any doubts. 

The New Features Workshop also has excellent documentation about the use of this feature, so we 

recommend you take a look at that too.  
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1. Open the Camera drawing. 

2. Begin by setting AutoCAD to use a 3D modeling workspace. The pull-down menu is located on 

the right side of the status bar. 

 

 

Figure 2: The workspace menu contains a preset for 3D modeling. You can save your own presets if you prefer a 

customized workspace. 

 

3. At the bottom of many of the tabs, a small diagonal arrow indicates that you can set options for 

the tools in the tab. Click on the option arrow in the Primitives panel and choose Box. 

Set the number of tessellation divisions for the length to 5, for the width to 3 and for the height to 3. 

Next, choose the Mesh Box icon from the Mesh Modeling tab. This is one of several geometric mesh 

primitive objects you can start with. In many cases, it’s also possible to convert solid or surface 

models to smooth meshes. 

 

Figure 3: Choose the Mesh Box primitive. 
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Figure 4: Mesh Box Options panel 

NOTE: The Mesh Primitive Options panel sets the number of segments that are used when creating 

the box. The tessellation of a starting object is an important consideration when mesh modeling. In 

general, you want just enough faces to allow for the level of detail required in the model’s overall 

form. 

If you don’t have a clear perspective view of the ground plane in the modeling window, roll your mouse 

over the new View Cube in the upper-right corner of the window and click on the small Home icon that 

appears. 

 

Figure 5: The View Cube and the Home icon 

 

If you don’t see the cube, you can activate it by typing CUBE in the command line and ensuring a 3D 

visual style is set current. This is an important interface feature that dramatically improves your ability 

to work in 3D in AutoCAD. You can tumble your view of the scene around by dragging on this cube. 

Clicking one of the faces switches you into the associated point of view. To switch from perspective view 

to an orthogonal projection, right click on a cube face and choose Parallel from the pop-up menu. 
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4. With the Mesh Box tool selected, drag a rectangle on the grid, similar to the one in the figure 6.  

 

 

Figure 6: Start with a rectangular mesh. Note the layout of the faces. 

If your model isn’t shaded like the one above, you’ll need to change the visual style on the 

Render tab. The image above uses the Conceptual style, which is a good compromise for mesh 

modeling.  In some cases, however, you’ll want to switch to 3D Wireframe. This view makes it 

easier to select points, edges and faces on both sides of a model, and to use grids and other 

interface features, while manipulating elements. 
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Figure 7: Conceptual and 3D Wireframe are the two most useful shaders when mesh modeling. 

You’ll also notice that the isolines – the web of control lines – are visible on the surface of this 

model. Turning off the isolines gives a more realistic view of a model, but makes it much harder 

to locate the surface features, such as editable faces, on a mesh. 

 

Figure 8:  Mesh surface with No Edges displayed. The lack of isolines makes it hard to select edges, faces and 

vertices. 
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NOTE: Mesh models can be manipulated on several levels: whole objects, faces, edges and 

vertices. By selecting the appropriate level, the cursor will only select elements of the current 

type. The “No Filter” filter is actually an automatic mode. AutoCAD will choose the element 

nearest the cursor (it defaults to faces, when in doubt.) 

 

 

 

Figure 9: Choose a selection filter 

5. In this case, choose No Filter. Then CTRL-Left Click on the three faces in the top center of the 

box to select them. 

TIP: If you are having trouble selecting edges or vertices, you can set the system variable 

3DSELECTIONMODE to 0 instead of 1. If the value is set to 1, AutoCAD will always try to select faces. 

To change the value, type 3DSELECTIONMODE in the command line and enter 0. 

AutoCAD automatically places a red-blue-green transform tool, the Gizmo, at the center of the 

first element selected.  
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Figure 10: Select three faces. 

6. Once the faces are selected, you can drag on the gizmo to move them up along the Z axis.  

The Gizmo has several helpful features that need to be understood. If you right-click on the 

Gizmo, a pop-up menu lets you choose from one of three transform modes: Move, Scale or 

Rotate. The menu also lets you constrain the transform to one, two or three axes and to control 

its alignment.  In this case, right-click the Gizmo and choose Move. 

7. Now, with the mouse, hover on top of the blue “Z” arm of the Gizmo until it turns yellow. This 

indicates that the move is locked to the Z axis. Left drag up on the Gizmo, until the model looks 

like the one in figure 11. Alternatively, you can right-click the center of the Gizmo and an option 

menu will appear; select Move, then right-click the Gizmo again and select Set Constraint > Z. 

TIP: It is helpful to remember that red represents X, green is Y and Blue stands for Z. 

 

 

Figure 11:  Drag the faces up in Z. 
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8. Now, we get to see the beauty of subdivision surface meshes. Choose Smooth More in the Mesh 

Modeling tab.  Select the model, and press Enter. It will instantly get a smoothly-rounded 

appearance. The mesh modeler allows you to apply multiple levels of smoothing, but high levels 

of smoothing may degrade performance and make the model more difficult to work with. 

 

Figure 12:  Smooth More reveals the shape of the smooth mesh. 

NOTE: As the levels go up, the performance of the modeler decreases, so while modeling, it’s best to 

use level 1 or level 2.  

9. Change the visual style to Conceptual then use the Smooth More tool again, to get a better look 

at the model at Level 2 smoothness. 

 

Figure 13: A smoother version. 
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Figure 14: Scale the center face. 

10. The next step is to scale the center-front face to more closely approximate the circular outline of 

the camera lens.  A square face will become roughly a circle in a smoothed mesh, so select the 

center face holding the CTRL key. Right click on the Gizmo and choose Scale. Then right click it 

again and choose Set Constraint and check XZ. This will constrain the scale operation to scale 

uniformly on the X and Z axes. Drag the mouse on the screen to scale the face. If the face ends 

up with a horizontal aspect ratio, right-click the Gizmo again and Set Constrain to Z. Now, when 

you drag on the window, the face will scale only in the vertical dimension.  

 

 

Figure 15: Scaling a face distorts all edges of nearby faces. 
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11. You will notice that enlarging the face causes the bottom edge of the camera to distort 

downward. You can pull this edge back up by moving the center face up on the front of the 

camera body.  Right-click the Gizmo again and choose Move. Then drag upward on the blue arm 

of the Gizmo to reposition the face until its bottom edge is approximately even with the bottom 

edge of the adjacent faces. 

 

Figure 16: Move center face up in Z. 

12. To extrude the base of the lens mount, select the large square face and then choose the Extrude 

tool. Drag   with the mouse to adjust the extrusion until there’s a slight bump, as shown. Notice 

that extrusions don’t have much edge detail or definition initially. 

  We’ll work on that. 

 

Figure 17: Extrude the base of the lens mount. 
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13. The eyepiece on the back of the camera is extruded in the same way as the lens mount. 

 

 

Figure 18: Extrude the eyepiece. 

14. After the first extrusion, select the center face of the eyepiece, scale it up a bit and extrude it 

again another short distance. 

 

 

 

 

Figure 19: Multiple consecutive extrusions add more control curves and more to the edges of the extrusion. 
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15. Now we’re going to create the flat lens of the eyepiece. Select the Add Crease tool, then select 

the center face of the eyepiece and hit Enter. The face will suddenly become large and flat, with 

hard edges. The Add Crease tool increases the tension at the edges of the affected faces. The 

<Always> option is the equivalent of 100-percent creased. You can also type in a value between 

0 and 3 to add a softer crease to an edge. 

 

 

Figure 20: Crease the eye piece lens. 

16. Scale the eyepiece face down to an appropriate size for the eyepiece lens. Then right-click the 

Gizmo and choose Move / Set Constrain to Y. Push the lens into the cup of the eyepiece to inset 

it. Note how the crease edges behave compared to the soft surrounding edges. 

 

 

Figure 21: Push the eyepiece in. 
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17. Mesh modeling usually requires a combination of manipulating faces, edges and vertices. 

Choose Edge from the selection filters. 

 

 

Figure 22: The selection filters control what elements can be selected on a mesh. 

18. Select the three edges on the right shoulder of the camera and move them up to make that 

shoulder more square rather than sloped downward. 

 

 

Figure 23: Square the shoulder. 

19. Switch to the Face filter and select the three faces on top center of the camera above the 

eyepiece. Pull these up and taper them in front, to form the camera’s prism, as shown in Figure 

24. You may also want to select the edges around the top of the prism and crease them, to give 

it a harder, more angular appearance. 
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Figure 24: Raise the prism roof. 

20. One of the best features of the mesh modeler is that it works very well with the surface and 

solids capabilities in AutoCAD. Most mesh models will convert seamlessly to solid or surface 

representations, and you can use the resulting models with those tool sets. 

To convert the camera model to a solid, select the model, choose the Smooth Optimized preset 

and then choose Convert to Solid. 

 

Figure 25:  Smooth Optimized uses the model’s smoothing attributes, but minimizes the faces used in the resulting 

surface or solid. 
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Figure 26: Mesh to Solid. Same shape, different toolset. 

21. Now that you are working on a solid model, switch to the Home tab of the Ribbon. Choose the 

Cylinder object from the Primitives panel and draw a solid cylinder on the grid, as in Figure 27. 

 

 

Figure 27: Create a solid cylinder. 

22. Right click on the cylinder’s Gizmo and choose Rotate, then rotate the cylinder 90 degrees. 
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Figure 28: Rotate the cylinder. 

23. Switch to wireframe view in the Render tab to facilitate aligning the cylinder.  

Click on the navigation Cube to align the view to Front, and right-click on the front face of the 

cube and set it to Parallel, to make sure the view is orthographic. 

In the snaps palette at the left side of the status bar, first right-click the Object Snap icon and 

choose Center, then check the Snap Mode icon on the left and make sure it is set to On.  

 

Figure 29: Choose the Center object snap. 
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24. Select the cylinder. If the Gizmo doesn’t appear at the cylinder’s center, right click the Gizmo, 

choose Relocate Gizmo, and then drag the Gizmo to the cylinder’s radial center. The Gizmo 

should snap into place if the Object Snaps are on. 

Then left-drag the cylinder over the center of the camera’s lens face. It should snap to the 

intersecting isoparms in the face’s center. 

 

 

Figure 30: Drag the cylinder onto the camera. 

25. Using the view Cube, switch to Top view and drag the cylinder so it’s intersecting the camera 

body, but not penetrating all the way through the back. We’re going to use the cylinder as a 

cutting tool to extract its shape from the camera body. 

 

Figure 31: Align the cylinder in the top view. 
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Booleans provide logical math operations, Add, Subtract and Intersect, on overlapping solid objects. 

 

Figure 32: Boolean Subtract. 

26. Select the Boolean Subtract tool. Select the camera body and press Enter. 

Select the cylinder and press Enter. The camera lens is subtracted from the camera body, leaving 

a perfectly round cavity.  

 

Figure 33. The Boolean subtraction. 
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27. Although the camera body is complete, it’s possible to have more fun with solid modeling 

operations. For example, you can take section cuts to reveal the camera body’s internal profiles. 

In the Top view, select the Section Plane tool. 

 

Figure 34: Section Plane Tool. 

28. Drag a line along the path of the desired cut and press enter.  

 

Figure 35: Draw the Section Plane. 
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29. Once you click on the Plane, you’ll see a Contextual Menu in the Ribbon, where you’ll select 

Generate Section. A dialog box will appear, where you can specify settings for the different 

types of geometry that AutoCAD will generate out of the model (Intersection Boundary, 

Intersection Fill, Background Lines, Cut-away Geometry, Curve Tangency Lines). These settings 

include the usual Properties (Color, Linetype, Layer, etc).  

 

NOTE: AutoCAD 2010 enables you to choose different assignment of layers to elements that 

belong to different layers. In the past, the block generated during the Section only had one layer 

for boundaries, fills, background, etc. This new feature will prevent you from exploding the block 

in order to assign different layers. 

 

Figure 36: Section Plane settings. 

30. After clicking on Create Section, AutoCAD will prompt you to place the resulting section in the 

Model Space. You can make as many sections as needed, as well as elevations (by placing the 

Section Plane out of the object), and plans (by placing the Section Plane from Right, Left, Front 

or Back views). 

 

Figure 37: Resulting Section. 


