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FFD 201 1
 C O M P U T E R A I D E D A R C H I T E C T U R A L G R A P H I C S FFD 201/Fal l 2013 INSTRUCTORS E-M AIL ADDRESS OFFICE HOURS
 Özgür Genca [email protected] part time Tuba Doğu [email protected] part time Şebnem Yanç Demirkan [email protected] part time Orlin Gurel [email protected] part time Mahmut Şevket Uysal [email protected] part time
 HAND OUT 1 : INTRODUCTION TO 3D
 • VIEW, 3D ORBIT, VIEWPORTS
 • SHADE, HIDE, WIREFRAME
 • SOLID MODELING
 • UCS
 3 D Models- Why 3d? INTRODUCTON TO 3 D
 3D modeling has several advantages: You can view the model from any vantage point You can generate reliable standard and auxiliary 2D views automatically You can remove the hidden lines and do realistic shading Export the model to create an animation With one 3D CAD model, you can generate views from any angle either side or outside the house.
 2D
 3D:
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FFD 201 2
 A concept of displaying real objects on a flat surface showing only height and width. This system uses only the X and Y axis.
 A way of displaying real world objects in a more natural way by adding depth to the height and width. This system uses the X, Y, Z axis.
 Types of Displaying 3D Objects: You can have your viewports plot for 3D drawings as wireframe, hidden line and Rendered views both in AutoCAD screen and in your plots. These are the ways of displaying 3D objects: Wireframe Shade Hide Render
 Wireframe model: A 3-D shape that is defined by lines and curves. A skeletal representation. Hidden line removal is not possible with this model. Hide: A way of hiding lines that would not be visible if you were viewing the actual object you have drawn in AutoCAD. Shade: A quick way of adding color to a 3-D object you have drawn Render: Provides photo-realistic view.
 These displaying types help you to clearly identify your 3D object throughout modeling process. 3D VIEW (VIEW, 3D ORBIT, VIEWPORTS, SHADE, HIDE, WIREFRAME, UCS)
 RENDER
 HIDE
 WIREFRAME
 SHADE
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FFD 201 3
 • The location of the eye (VIEWPOINT) and the location of the 3D object generates the way object looks. By means of 3D, we also will deal with axonometric/isometric views in addition to other orthographic projections of plan, section, elevation. To change the view of 3D object:
 • 3D VIEW
 • VPOINT
 • 3D ORBIT
 • VIEWPORTS
 • UCS are the supported commands of AutoCAD. 3D VIEW options:
 • Orthographic options: Top, bottom, front, back, left, right
 • Isometric options are: SW Isometric, SE Isometric, NE Isometric, NW Isometric
 You can reach these orthographic views easily through UCS II toolbox After AutoCAD 2008.
 3 D Orbit: The 3D Orbit view displays an arcball, which is a circle divided into four quadrants by smaller circles. When 3DORBIT is active, the target of the view stays stationary and the camera location, or point of view, moves around the target. The center of the arcball, not the center of the objects you’re viewing, is the target point. You use the pointing device to manipulate a view of the entire model or any object in the model from different points around it. Rotating the view by clicking on the quadrants rotates the view around only around one of X,Y, Z axis.
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FFD 201 4
 Viewports: On the Model tab, you can split the drawing area into one or more adjacent rectangular views known as model
 space viewports. VPORTS Creates multiple viewports in model space or paper space. You might set up viewports that display top, front, right side, and isometric views. You can have several viewports on your screen. It helps you to work on different views simultaneously throughout modeling process. There is a window into your current viewport showing a particular view. You can change your current viewport clicking on the viewport you want to pass and observe the change of your object in other viewports during modeling process.
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 To restore various viewport types on the Model tab
 Click View menu Viewports 1 ,2,3,4 Viewport. To restore 1 viewport again, Click View menu Viewports 1 Viewport.
 Types of 3D Modeling in AutoCAD Three types of 3D modeling are supported in AutoCAD: Wireframe, Surface Solid
 Each type of modeling has its own creation and editing techniques. This handout covers solid modeling.
 3 D MODELLING 1. CREATING SOLIDS
 Draw Solids Solid modeling provides the same display information as surface and wireframe Modeling. It also offers the advantage of representing the entire volume of the design. There are basic primitive objects that can easily be created in AutoCAD. Draw Solids
 Box Cone Cylinder Torus Wedge
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 Here, basic 3D solids and their identical geometries identified below.
 A solid object represents the entire volume of an object. Complex solid shapes are easier to construct and edit than wireframes and meshes. A solid object represents the entire volume of an object. Solids are the most informationally complete and least ambiguous of the 3D modeling types. Other than ready-made solids, you can create more complex 3d objects by extruding 2d along a path or revolving a 2D object about an axis. EXTWith EXTRUDE, you can create solids by extruding selected objects. You can extrude closed objects such as polylines, polygons, rectangles, circles, ellipses, closed splines, donuts, and regions. You cannot extrude 3D objects, objects contained within a block, polylines that have crossing or intersecting segments, or polylines that are not closed. You can extrude an object along a path, or you can specify a height value and a tapered angle.
 RUDE
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FFD 201 7
 1. Click Draw menu Solids Extrude. 2. Select the objects to extrude. 3. Enter the height of the extrusion. OR
 1. Click Draw menu Solids Extrude. 2. Select the objects to extrude. 3. Enter the taper angle 4. Enter the height of the extrusion. OR
 1. Click Draw menu Solids Extrude. 2. Select the objects to extrude. 3. Enter p (Path); select the object to use as the path that you want to extrude the 2d object along
 With REVOLVE, you can create a solid by revolving a closed object about the X or Y axis of the current UCS, using a specified angle. You can also revolve the object about a line, polyline, or two specified points
 REVOLVE
 * Use the PEDIT Join option to convert them to a single polyline object before you use REVOLVE. You create solids from one of the basic solid shapes of box, cone, cylinder, sphere, torus, and wedge or by extruding a 2D object along a path or revolving a 2D object about an axis. *Once you have created a solid in this manner, you can create more complex shapes by combining solids. You can join solids, subtract solids from each other, or find the common volume (overlapping portion) of solids. **Solids can be further modified by filleting, chamfering, or changing the color of their edges. Faces on solids are easily manipulated because they don’t require you to draw any new geometry or perform Boolean operations on the solid. This program also has commands for slicing a solid into two pieces or obtaining the 2D cross section of a solid (see Modify 3D Solids).
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 Once you have created a solid in this manner, you can create more complex shapes by combining solids. You can join solids, subtract solids from each other, or find the common volume (overlapping portion) of solids. ***Do not explode a solid, otherwise you will break it down to mesh and wireframe objects. MODIFYSOLID EDITING subtract, union, intersect, interfere
 SUBTRACT, you can remove the common area of one set of solids from another. For example, you can use SUBTRACT to add holes to a mechanical part by subtracting cylinders from the object.
 UNION, you can combine the total volume of two or more solids or two or more regions into a composite object.
 INTERSECT, you can create a composite solid from the common volume of two or more overlapping solids. INTERSECT removes the non overlapping portions and creates a composite solid from the common volume. INTERFERE performs the same operation as INTERSECT, but INTERFERE keeps the original two objects Architectural modeling process;
 Extrude your solids- walls from your 2d plan drawings. In the meanwhile, extrude the voids in your plan. Subtract the voids from solid and get the walls of your house. By passing to elevation views extrude your other openings such as door, window voids. Subtract these solids from your walls. Model your window and doors with similar method and move them to their own locations. Model your furniture and roof and locate on your building. Model the near environment.
 Cartesian Co-ordinates SPECIFYING AND USING COORDINATE SYSTEMS IN 3D SPACE
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 A Cartesian coordinate system has three axes, X, Y, and Z. When you enter coordinate values, you indicate a point's distance (in units) and its direction (+ or -) along the X, Y, and Z axes relative to the coordinate system origin (0,0,0).
 The co-ordinate value of the origin point is always 0,0. When viewed in plan the X and Y axes are always perpendicular to one another with the X axis in a horizontal position and the Y axis in a vertical position (See illustration). X co-ordinate values become negative to the left of the Y axis and Y co-ordinate values become negative below the X axis. All co-ordinate values (both X and Y) are negative in the lower left hand quadrant and positive in the upper right hand quadrant. Drawing in 3D is essentially the same as drawing in 2D. The same commands work in the same way. The only difference is that you use the z component in the Cartesian coordinate system along with the x and y components. So the origin would be: <0,0,0> AutoCAD allows you to use co-ordinates to draw objects rather than using pick points. For example you could draw a line like this: Command: LINE From point: 34.897,45.473 To point: 54.896,65.395 To point: (to end) Everything that you draw in AutoCAD is based on a simple X,Y coordinate system. In AutoCAD this is known as the World Co-ordinate System (WCS). When you first start up AutoCAD you are presented with a plan view of the drawing area. In the bottom left hand corner of the drawing area is an icon, known as the UCS icon. The icon looks like the illustration below and shows 3 specific bits of information. First, the icon contains a figure X and an arrow which points from left to right along the bottom of the screen. Second, the icon contains a figure Y and an arrow head which points from bottom to top along the left hand side of the screen. These first two parts
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 of the icon indicate the position and direction of the X and Y axes. If you use 2D UCS icon, the third piece of information contained in the UCS icon is the letter W. The W stands for "World" and indicates that you are using the World Co-ordinate System.
 2d UCS icon 3d UCS icon The second coordinate system is user coordinate system (UCS) as a movable system. You can define your own coordinate systems, make them current and use them as aids to editing geometry by using User Coordinate Systems, or UCSs. To move the XY plane, the user must create a new co-ordinate system, in other words, you must define a User Co-ordinate System.
 Orientation of the UCS icon in an oblique Orientation of the UCS icon in an oblique view with the World Co-ordinate System. view with a User Co-ordinate System which is coplanar with the front vertical face of the box As you can see from the two illustrations above, the UCS icon shifts its position to indicate the orientation of the current User Co-ordinate System. Also, when you are working in a UCS the W disappears from the icon to indicate that you are no longer in the World Co-ordinate System.
 Understanding Ucs UCS (User Coordinate System)
 When working in 3D, it sometimes necessary to change the plane that you are drawing on. For example, if you need to add some detail to the side of a wall, you would want to draw on that plane. It's like taking a sheet of paper up off the floor (WCS) and taping it onto the wall (UCS).
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 To success the modification of coordinate system according to our desires, you also have to know how AutoCAD measures angles of rotation in 3-D. There is a somewhat simple rule for this called "The Right Hand Rule". To figure out which is the positive rotation angle, imagine that you are wrapping your right hand around the axis with your thumb pointing towards the positive end. The direction that your fingers are wrapped is the positive direction. This applies to all three axes.
 The Right Hand Rule
 Options of the UCS command:
 Tools UCS New/Move/ortoGraphic/Prev/Restore/Save/Del/Apply/?/World>: Tools UCS New Origin/ZAxis/3point/OBject/View/X/Y/Z/Prev/Restore/Save/Del/?/<World>: Tools UCS New 3 Point The 3point option prompts you to pick 3 points in space which it uses to define the position of the new XY
 plane. The three points represent three positions in the new XY plane. The first point will become the origin of the new co-ordinate system. The second point can be any point on the positive portion of the X axis. The third point can be any point on the positive portion of the Y axis. The figure below illustrates the selections that could be made to create a UCS for the right side using the 3 Point option.
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 Tools UCS New Origin
 Origin, defines a new UCS by moving the origin of the current UCS. The orientation of the XY plane remains unchanged. For example, you could have used this option to change the UCS from the front face of the cube to the back face of the cube in the above example. Tools UCS New ZAxis
 ZAxis, defines a UCS with a particular extrusion direction (positive Z axis).AutoCAD determines the position of the XY plane based on the new Z axis. Tools UCS New Object
 Object, lets you define a new UCS by pointing to any object except a 3D Polyline, polygon mesh, or Viewport entity. The new UCS will have the same extrusion direction as the selected entity. The origin of the new UCS and the orientation of its X axis are found according to the rules given in the table above. For objects other than 3D Faces, the XY plane of the new UCS will be parallel to the XY plane in effect when the object was created. For 3D Faces, the XY plane of the new UCS will be coplanar with the face. This can be very useful if you want to draw on a 3D Face.
 UCS is aligned to the object
 Tools UCS New View
 View, establishes a new UCS whose XY plane is perpendicular to your viewing direction (i.e., parallel to the screen). The UCS origin remains unchanged.
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 One useful application of the View option is to set the UCS for text annotation from the current view position. The one on the right shows the same text added after using the UCS View option. Tools UCS New X/Y/Z
 X/Y/Z, rotates the current User Co-ordinate System around a specified axis
 Tools UCS Previous
 Previous, restores the previous UCS. AutoCAD stores the last 10 co-ordinate systems, so you can step back through them by repeating the UCS Previous option.
 Tools UCS Restore Restore, restores a saved UCS so that it becomes the current UCS.
 Tools UCS Delete Delete, removes the specified UCS from the list of saved co-ordinate systems
 Tools UCS s Saves the current UCS, you will need to name it. After you name it, you can then restore that named UCS or delete if you no longer will be using it.
 Tools UCS World
 Allows you to turn back to the world coordinate system. It locates as an option in all UCS commands. *Be careful when choosing a UCS. Look to the UCS icon and see that it is aligned the way you want it to be. Look for clean vertical lines if it should be aligned along a vertical plane. **Always be aware of where your UCS is located. Make sure that positive X is where you expect it to be.
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 REFERENCES http://www.we-r-here.com http://docs.autodesk.com/ACD/2010/ http://www.cadtutor.net/tutorials/autocad/ AutoCAD Help menu
 http://www.we-r-here.com/�
 http://docs.autodesk.com/ACD/2010/ENU/AutoCAD%202010%20User%20Documentation/index.html?url=WS1a9193826455f5ffa23ce210c4a30acaf-51ba.htm,topicNumber=d0e190743�
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