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    Autodesk 3ds Max 2016


    Autodesk 3ds Max is developed by Autodesk Inc., provides powerful tools for 3D modeling, animation, rendering, dynamics, and compositing. This enables game developers, visual effects artists, architects, designers, engineers, and visualization specialists to create stunning artwork. Additionally, the intuitive user interface and workflow tools of 3ds Max 2016 have made the job of design visualization specialists easier.


     


    Autodesk 3ds Max 2016: A Comprehensive Guide textbook aims at harnessing the power of Autodesk 3ds Max for modelers, animators, and designers. The textbook caters to the needs of both the novice and the advanced users of 3ds Max. Keeping in view the varied requirements of the users, the textbook first introduces the basic features of 3ds Max 2016 and then gradually progresses to cover the advanced 3D models and animations. In this textbook, two projects based on the tools and concepts covered in the book have been added to enhance the knowledge of users.


     


    This book will help you unleash your creativity, thus helping you create stunning 3D models and animations. The textbook will help the learners transform their imagination into reality with ease. Also, it takes the users across a wide spectrum of animations through progressive examples, numerous illustrations, and ample exercises.


     


    The main features of this textbook are as follows:


     


    • Tutorial Approach


    The author has adopted the tutorial point-of-view and the learn-by-doing theme throughout the textbook. About 36 real-world 3D animation and 3D modeling projects have been used as tutorials in the textbook. This enables the readers to relate these tutorials to the real-world models. In addition, there are about 48 exercises based on the real-world projects.


     


    • Tips and Notes


    Additional information related to various topics is provided to the users in the form of tips and notes.


     


    • Learning Objectives


    The first page of every chapter summarizes the topics that will be covered in that chapter. This will help the users to easily refer to a topic.


    



    • Self-Evaluation Test, Review Questions, and Exercises


    Every chapter ends with a Self-Evaluation Test so that the users can assess their knowledge of the chapter. The answers to Self-Evaluation Test are given at the end of the chapter. Also, the Review Questions and Exercises are given at the end of each chapter and they can be used by the Instructors as test questions and exercises.


     


    • Heavily Illustrated Text


    The text in this book is heavily illustrated with about 1500 diagrams and screen captures.


     


    Symbols Used in the Textbook


     


    Note


    The author has provided additional information to the users about the topic being discussed in the form of notes.


     


    Tip


    Special information and techniques are provided in the form of tips that helps in increasing the efficiency of the users.


     


      


    Formatting Conventions Used in the Textbook


    Please refer to the following list for the formatting conventions used in this textbook.


     


    
      
        • Names of tools, buttons, options, renderer, rollouts, and tabs are written in boldface.

        



         


        • Names of dialog boxes, drop-downs, drop-down lists, spinners, areas, edit boxes, check boxes, and radio buttons are written in boldface.


        



        •  Example: The Select and Move tool, the Render button, the Modify tab, NVIDIA mental ray renderer, the Common Parameters rollout, and so on.

      


      
         


        Example: The Render Setup dialog box, the Look in drop-down, the Length spinner, the Bend area, the Angle edit box, Real-World Map Size check box, the Cube radio button, and so on.


         

      

    


     


    
      
        • Values entered in spinners are written in boldface.


         


        • Names of the files are italicized.


        •  

      


      
        Example: Enter 10 in the Length spinner.


         


         


        Example: c02_tut1.max

      

    


     


    
      
        • The methods of invoking a tool/option from menu bar, toolbar, or the shortcut keys are given in a shaded box.


        •  

      


      
        Menu bar: Rendering > Render


        Toolbar: Main Toolbar > Render Production


        Keyboard: SHIFT + Q

      

    


     


    Naming Conventions Used in the Textbook


    Tool


    If you click on an item in a panel of the ribbon and a command is invoked to create/edit an object or perform some action, then that item is termed as tool.


     


    For example:


    Select and Move tool, Select and Link tool, Angle Snap Toggle tool


    Render Setup tool, Select and Rotate tool, Align tool


     


    If you click on an item in a panel of the ribbon and a dialog box is invoked wherein you can set the properties to create/edit an object, then that item is also termed as tool.


     


    For example:


    Material Editor tool, Render Setup tool


     


    Flyout


    A flyout is an icon-based menu that contains tools with similar type of functions. Figure 1 shows the Snap Toggle flyout. The buttons having a small triangle at their lower right corner contain a flyout. Press and hold such a button; a flyout will be displayed, refer to Figure 1.
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        Figure 1 The Snap Toggle flyout

      

    


     


    Right-click Menus


    In Autodesk 3ds Max, the right-click menus provide quick access to the commonly used commands that are related to the current selection of an object. When you right-click on an object, a quad menu is displayed, as shown in Figure 2. Some of the options in the quad menu have an arrow on their right side. If you move the mouse on these options, a cascading menu will be displayed, refer to Figure 2. But, if you right-click in the viewport, a shortcut menu will be displayed, refer to Figure 3.
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          Figure 2 The quad menu and the cascading menu
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          Figure 3 The shortcut menu displayed on right-clicking in the viewport

        

      

    


     


    Button


    The item in a dialog box that has a 3D shape is termed as Button. For example, OK button, Cancel button, Render button, and so on, refer to Figure 4.
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     Figure 4 The Render button in the Render Setup dialog box


     


    Dialog Box


    In this textbook, different terms are used to indicate various components of a dialog box; refer to Figure 5 for different terminologies used in a dialog box.


    
      [image: dialog.pcx]


      
        Figure 5 Different terminologies used in a dialog box

      

    


     


    Drop-down List


    A drop-down list is the one in which a set of options are grouped together. You can set various parameters using these options. You can identify a drop-down list with a down arrow on it. For example, Reference Coordinate System drop-down list, Modifier List drop-down list, and so on; refer to Figure 6.
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        Figure 6 Selecting an option from the Modifier List drop-down list

      

    


     


    Free Companion Website


    It has been our constant endeavor to provide you the best textbooks and services at affordable price. In this endeavor, we have come out with a Free Companion Website that will facilitate the process of teaching and learning of Autodesk 3ds Max 2016. If you purchase this textbook, you will get access to the files on the Companion website. The following resources are available for faculty and students in this website:


     


    Faculty Resources


     


    • Technical Support


    You can get online technical support by contacting techsupport@cadcim.com.


     


    • Instructor Guide


    Solutions to all the review questions and exercises in the textbook are provided to

    help the faculty members test the skills of the students.


     


    • PowerPoint Presentations


    The contents of the book are arranged in PowerPoint slides that can be used by the faculty

    for their lectures.


     


    • 3ds Max Files


    The 3ds Max files used in illustration, tutorials, and exercises are available for free download.


     


    • Rendered Images


    If you do an exercise or tutorial, you can compare your rendered output with the one provided in the CADCIM website.


     


    • Additional Resources


    You can access additional learning resources by visiting http://3dsmaxexperts.blogspot.com.


     


    • Colored Images


    You can download the PDF file containing color images of the screenshots used in this textbook from CADCIM website.


    


    Student Resources


     


    • Technical Support


    You can get online technical support by contacting techsupport@cadcim.com.


     


    • 3ds Max Files


    The 3ds Max files used in illustrations and tutorials are available for free download.


     


    • Rendered Images


    If you do an exercise or tutorial, you can compare your rendered output with the one provided in the CADCIM website.


    



    • Additional Resources


    You can access additional learning resources by visiting http://3dsmaxexperts.blogspot.com.


     


    • Colored Images


    You can download the PDF file containing color images of the screenshots used in this textbook from CADCIM website.


     


    If you face any problem in accessing these files, please contact the publisher at sales@cadcim.com or the author at stickoo@purduecal.edu or tickoo525@gmail.com.


     


    Stay Connected


    You can now stay connected with us through Facebook and Twitter to get the latest information about our textbooks, videos, and teaching/learning resources. To stay informed of such updates, follow us on Facebook (www.facebook.com/cadcim) and Twitter (@cadcimtech). You can also subscribe to our YouTube channel (www.youtube.com/cadcimtech) to get the information about our latest video tutorials.
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    Introduction to Autodesk 3ds Max 2016


     


     


    Learning Objectives


    After completing this chapter, you will be able to:


    • Understand the Autodesk 3ds Max interface components


    • Use controls for creating or modifying objects


    • Use and customize hotkeys in Autodesk 3ds Max


    • Customize the colors of the scene elements


    


  


    Introduction to Autodesk 3ds Max 2016


    Welcome to the world of Autodesk 3ds Max, an advanced application that is used to create still or animated 3D models and objects. With the help of this application, you can create realistic scenes by modifying objects, applying maps and materials to a scene, assigning environment to a scene, adding lights and cameras, and so on. Before working with Autodesk 3ds Max, you should have the basic knowledge of various tools and commands available in this software. In this chapter, you will learn the basic features of Autodesk 3ds Max.


     


    Getting Started With Autodesk 3ds Max 


    First, you need to install Autodesk 3ds Max 2016 on your system. On installing the software, the 3ds Max 2016 shortcut icon will be created automatically on the desktop. Double-click on this icon to start Autodesk 3ds Max. Alternatively, you can start Autodesk 3ds Max from the taskbar. To do so, choose Start > All Programs > Autodesk > Autodesk 3ds Max 2016 > 3ds Max 2016 from the taskbar, refer to Figure 1-1.
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        Figure 1-1 Starting Autodesk 3ds Max 2016 using the taskbar

      

    


     


    The system will prepare to start 3ds Max 2016 by loading all the required files. If you are running 3ds Max 2016 for the first time, the Autodesk Customer Involvement Program dialog box will be displayed, as shown in Figure 1-2, and you will be prompted to join the Customer Involvement Program (CIP). Select the Yes, I would like to participate in the Customer Involvement Program radio button and then choose the OK button to join the CIP. If you do not wish to join the program, select the No, I do not want to join the program at this time radio button. On joining the CIP, Autodesk will gather product feature usage and system information from your system to analyze trends and patterns. This entire information helps Autodesk to improve 3ds Max. You can also invoke the Autodesk Customer Involvement Program dialog box by choosing Help > Speak Back > Customer Involvement Program from the menu bar.
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        Figure 1-2 The Autodesk Customer Involvement Program dialog box

      

    


     


    After all the required files are loaded, the 3ds Max interface will be displayed along with the Welcome Screen, refer to Figure 1-3. There are three tabs in the Welcome Screen; Learn, Start, and Extend. These tabs are discussed next.


     


    Learn


    In this tab, if you hover the mouse pointer at the top right corner of the Welcome Screen, a layer will flip over and a button Start new or open a file, will be displayed. Choose this button to create a new file or open an existing one. This tab provides access to video tutorials that are helpful in learning the basics of 3ds Max. To start a tutorial, select one of the options in the More 1-Minute Movies drop-down list available on the left in the Welcome Screen; the corresponding tutorial will be displayed in a separate window. Also, links for more learning resources such as 3ds Max Learning Channel, Autodesk Learning Path, What’s New, and Sample Scenes are provided in this tab.


     


    Start


    This tab is chosen by default in the Welcome Screen. In this tab, you can open a recent file from the list of recent files. Choose the Browse button located below the list of recent files to open file other than recent files.


     


    Various start-up templates are also provided in this tab. You can create a new scene by using these start-up templates. To create a new template, first set up the scene and then save the scene at desired location. The default location to save this file is C:\Program Files\Autodesk\3ds Max 2016\en-US\StartupTemplates. Next, choose Open Template Manager from the START - UP TEMPLATES area of the Welcome Screen; the Template Manager dialog box will be displayed. In this dialog box, select the scene file; the Open File dialog box will be displayed. Select the .max file that is saved earlier and choose Open. You can also select project folder and workspace for this template by using the options in this dialog box. Next, choose the Add New button located at the bottom of this dialog box. Now, enter the name of the template in the text box located at the top of this dialog box and choose Done; the newly created template will be added in the START-UP TEMPLATES area.
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        Figure 1-3 The Welcome Screen

      

    


     


    Extend


    This tab contains links that can be used to access Autodesk Exchange store and to Autodesk resources such as Autodesk 360 and Autodesk Area. The Autodesk Animation Store and the Download Vegetation button in this tab are used to download assets.


     


    Starting a New File in Autodesk 3ds Max


    To start a new file in Autodesk 3ds Max, choose the Application button at the top left corner of the interface; the Application menu will be displayed. Next, choose New > New All from the Application menu; a new file will be displayed in the 3ds Max interface. The new file will clear all the contents of the current file. Alternatively, press the CTRL+N keys; the New Scene dialog box will be displayed, as shown in Figure 1-4. By default, the New All radio button is selected in this dialog box. Choose the OK button; a new file will be displayed.


     


    You can also reuse the objects from the current scene in the new scene. Select the Keep Objects radio button in the New Scene dialog box to keep only the objects from the current scene for the new file. However, on selecting this radio button, all the animation keys and links between the objects will be cleared. To keep the objects and the links between them, select the Keep Objects and Hierarchy radio button. However, in this case, the animation keys will be deleted.


     


    Before starting a new scene in Autodesk 3ds Max, it is recommended to reset Autodesk 3ds Max and start afresh. By doing so, you will be able to reset all settings for the new scene. To reset Autodesk 3ds Max, choose Reset from the Application menu; the 3ds Max message box will be displayed, as shown in Figure 1-5. The message box will ask if you really want to reset 3ds Max. Choose the Yes button; the 3ds Max will be reset.
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          Figure 1-4 The New Scene dialog box
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          Figure 1-5 The 3ds Max message box

        

      

    


     


    Autodesk 3ds Max INTERFACE Components


    The 3ds Max interface screen consists of different components, as shown in Figure 1-6. These components are discussed next.
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        Figure 1-6 Different screen components of Autodesk 3ds Max interface screen

      

    


     


    Menu Bar


    The menu bar is located just below the title bar, refer to Figure 1-6 and contains various pull-down menus. Some of the pull-down menus are standard window menus such as Edit, Help, and so on while others are 3ds Max pull-down menus such as Create, Modifiers, Animation, Graph Editors, Rendering, Customize, and so on. The title of each pull-down menu indicates the purpose of commands in the menu. When you choose one of the menu titles, Autodesk 3ds Max displays the corresponding pull-down menu. Each menu consists of a collection of commands. In a pull-down menu, the dots after a command indicate that a dialog box will be displayed on choosing that command. An arrow next to a command indicates that a cascading menu will be displayed on placing the cursor on that command. For some of the commands in the pull-down menus, the keyboard shortcuts are displayed on their right side, as shown in Figure 1-7.


    



    Application Menu


    
      
        The Application menu is used to manage the files created in 3ds Max. To display the Application menu, choose the Application button on the top left of the 3ds Max screen. Figure 1-8 displays the Application menu. This menu comprises the most commonly used file management options. The Send to option provides interoperability with other Autodesk applications such as MotionBuilder, Maya, and Mudbox. When you choose the Send to option from the Application menu, a cascading menu will be displayed. Choose the desired option from the cascading menu; a submenu will be displayed with the following options: Send as New Scene, Update Current Scene, Add to Current Scene, and Select Previously Sent Objects. You can choose the option from this menu as per your requirement.
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        Figure 1-7 The keyboard shortcuts in the Rendering pull-down menu
      

    


     


    On the right of the menu is the Recent Documents page that provides information about the files that were previously saved in 3ds Max, refer to Figure 1-8. You can change the size of the icons of the recent documents. To do so, choose the Icon or Image Display button from the Application menu, refer to Figure 1-8; a flyout will be displayed, as shown in Figure 1-9. Select the icon size from the flyout to change the size of the icons of the recent documents.
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          Figure 1-8 Partial view of the Application menu
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          Figure 1-9 Flyout displayed on choosing the Icon or Image Display button

        

      

    


     


    You can also use the keyboard shortcuts to work with the Application menu. To do so, press ALT+F; the Application menu will be displayed with all the shortcuts, as shown in Figure 1-10. Next, press the shortcut key as per your requirement; the corresponding command will be executed. Now, if you again invoke the Application menu, it will not display the shortcuts. You can repeat the process to view the shortcuts again.


     


    Quick Access Toolbar


    The Quick Access Toolbar comprises of the most commonly used file management buttons, as shown in Figure 1-11. These buttons are also available in the Application menu. Apart from the commonly used buttons, the Quick Access Toolbar also contains the Redo Scene Operation and Undo Scene Operation buttons.
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          Figure 1-10 The Application menu with the shortcuts
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          Figure 1-11 The Quick Access Toolbar

        

      

    


     


    Workspaces


    The workspace includes toolbars, menus, the ribbon, hotkeys, quad menus, and viewport layout presets. You can switch between different workspaces by choosing the required option from the Workspaces drop-down list located on the Quick Access Toolbar, refer to Figure 1-11. To create a new workspace, you need to change the interface setup as required and then choose the Manage Workspaces option from the Workspaces drop-down list; the Manage Workspaces dialog box will be displayed. In this dialog box, choose the Save as New Workspace button; the Create New Workspace dialog box will be displayed. Enter the name for the workspace in the Name text box in the New Workspace area and then choose the OK button to close the dialog box. Next, close the Manage Workspaces dialog box. The newly created workspace will be active now.


     


    Select the Default with Enhanced Menus option from the Workspaces drop-down list; the 3ds Max interface with the enhanced menus will be displayed. This workspace consists of features such as improved layout, detailed tooltips that are linked to the relevant help topics in the documentation, drag and drop support for menu categories, and menu commands search using keyboard. Figure 1-12 shows the enhanced Lighting/Cameras pull-down menu.


    



    
      [image: C01SC113.tif]


      
        Figure 1-12 The enhanced Lighting/Cameras pull-down menu displayed

      

    


     


     


    Toolbars


    
      
        In Autodesk 3ds Max, various commands can be invoked by using the buttons or tools in the toolbars. By default, only the Main Toolbar will be displayed on Autodesk 3ds Max screen. However, you can display other toolbars such as Snaps, Axis Constraints, Extras, MassFX Toolbar, and so on in the 3ds Max interface. Also, you can move, resize, and undock them based on your requirements. To display these toolbars, right-click in the blank area on the Main Toolbar; a shortcut menu will be displayed with the names of all toolbars, as shown in Figure 1-13. Next, choose the required toolbar; the chosen toolbar will be displayed on the screen. Also, you can hide any of the displayed toolbars by choosing its label from the shortcut menu.
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      Figure 1-13 The shortcut menu displayed to view the hidden toolbars
    


    
      

    


    The Main Toolbar provides quick access to many tools and dialog boxes such as Select and Link, Unlink Selection, Select Object, Material Editor, and so on. This toolbar is docked just below the menu bar. You will learn more about the tools available in various toolbars in the later chapters.


     


    Command Panel


    By default, the Command Panel is docked on the right of the 3ds Max screen. There are six tabs in the Command Panel: Create, Modify, Hierarchy, Motion, Display, and Utilities, as shown in Figure 1-14. Most of the 3ds Max modeling and animation tools are placed in these tabs. The tools in the Command Panel are used to create, modify, and animate the objects. Each tab has several rollouts that can be expanded or collapsed. These tabs in the Command Panel are discussed next
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        Figure 1-14 The Command Panel

      

    


    .


    


    [image: C01SC022.PCX] The Create tab is chosen by default. The tools in the Create tab are used to create objects, cameras, lights, and so on.


     


    [image: C01SC023.PCX] The Modify tab is used to modify the selected objects by modifying their parameters, applying various modifiers, and editing the mesh as well as polygonal and patch objects.


     


    [image: C01SC024.PCX] The Hierarchy tab is used to control the links in the hierarchy, joints, and inverse kinematics.


     


    [image: C01SC025.PCX] The Motion tab is used to control the animation controllers and trajectories.


     


    [image: C01SC026.PCX] The Display tab is used to hide and unhide the objects in the viewports.


     


    [image: C01SC027.PCX] The Utilities tab is used to access various utility programs.


     


     


    Note   


    You can undock the Command Panel and Main Toolbar and place them anywhere on the screen. To do so, move the cursor at the top of the Main Toolbar; the cursor will change into an arrow with two overlapping rectangles. Now, press and hold the left mouse button and drag the Main Toolbar to the desired location. Double-click on the Main Toolbar to dock it back to its default position.


     


    Scene Explorer


    The Scene Explorer is used to view, select, filter, and sort objects. It is also used to rename, delete, group, freeze, and hide objects. The Scene Explorer is by default docked on the left in the default workspace, refer to Figure 1-6. It is discussed in detail in Chapter 2.


     


    Viewports


    When you start Autodesk 3ds Max, the default interface screen appears. This interface consists of four equal sized viewports surrounded by tools and commands, refer to Figure 1-6. These viewports are labeled as Top, Front, Left, and Perspective. The viewports in Autodesk 3ds Max are used to create 3D scenes. Also, they enable you to view a scene from different angles. When you create an object in the viewport, the Top, Front, and Left viewports will display the top, front, and left orthographic views of the object, respectively.


     


    You can loop between viewports to make a particular viewport active by using the WINDOWS+SHIFT keys. The active viewport in 3ds Max is highlighted with a yellow border. Only one viewport can remain active at a time. All commands and actions in 3ds Max are performed in the active viewport. You can switch between the viewports by using the WINDOWS + SHIFT keys. However, if only one viewport is maximized, then on repeatedly pressing the WINDOWS + SHIFT keys, a window with available viewports will be displayed, refer to Figure 1-15. When the WINDOWS + SHIFT keys are released, the window will disappear and the viewport you have chosen will become active.
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        Figure 1-15 Selecting a viewport to make it active

      

    


     


    You can modify the size of the viewports by dragging the intersection of the viewports on the splitter bars. To restore the original layout, right-click on the intersection of the dividing lines; a shortcut menu will be displayed, as shown in Figure 1-16. Choose the Reset Layout option from the shortcut menu; the viewports will be restored to their default size.
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        Figure 1-16 Choosing the Reset Layout option from the shortcut menu

      

    


     


    On the bottom left corner of each viewport, there is a world-space tripod, as shown in Figure 1-17. The world-space tripod has three axes, X, Y, and Z, which are displayed in red, green, and blue colors, respectively. The tripod always refers to the world coordinate system, regardless of the local coordinate system. ViewCube is placed at the top right corner of the viewport, refer to Figure 1-17. The ViewCube provides visual feedback of the current orientation of the viewport.
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        Figure 1-17 The world space tripod, grid, and ViewCube in the Perspective viewport

      

    


     


    Note


    The ViewCube will not be visible in the camera and light viewport.


     


    It is important to note that the Local coordinate system defines local position of an object in a scene whereas the World coordinate system uses fixed axes to define the position of all the objects in the world space. Each viewport has a grid placed in it, refer to Figure 1-17. It is like a graph paper in which all the lines intersect each other at right angles. You can modify the spacing in the grids. The grids in all viewports act as an aid to visualize the spacing and distance while creating objects. Also, they are used as a construction plane to create and align the objects. You can also use the grids as a reference system while using the snap tools to align the objects. You can also hide the grid in the viewport. To do so, press the G key; the grid will disappear from the viewport. To make the grid visible, press G again.


     


    At the top left corner of each viewport, there are three viewport labels: General viewport label, Point of view (POV) viewport label, and Shading viewport label, refer to Figure 1-18. When you click on any of the viewport labels, the corresponding flyout will be displayed, as shown in Figure 1-19. The options in these shortcut menus are used to modify various aspects of the active viewport.


     


    You can configure the active viewport by using the options in the General viewport label menu. Choose the Configure Viewports option from this menu; the Viewport Configuration dialog box will be displayed. Various options in this dialog box can be used to configure the viewports. You already know that four equally sized viewports are displayed on the screen. However, you can change the viewport configuration based on your requirement. To change the basic configuration of the viewports, choose the Layout tab of the Viewport Configuration dialog box, refer to Figure 1-20. In the Layout tab, you can specify the division method of the viewports. There are 14 types of configurations displayed at the top in the tab. Select the required configuration and then choose the OK button; the viewports will be displayed according to the configuration that you have selected in the Viewport Configuration dialog box.
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          Figure 1-18 The viewport labels in the Front viewport
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          Figure 1-19 The flyout displayed on clicking the POV viewport label
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        Figure 1-20 The Layout tab of the Viewport Configuration dialog box

      

    


     


    Note  The viewport configuration specifies how the viewports will be arranged on the screen.


     


    You can change the default viewport to any other viewport type available such as Bottom, Right, and so on, by using the options in the POV viewport label menu. To do so, click on the POV viewport label; a flyout will be displayed. Choose the viewport that you want to display.


     


    You can also use the Shading viewport label menu for defining the type of shading displayed in the viewport. The different types of shading types are: Realistic, Shaded, Consistent Colors, Wireframe, Edged Faces, Bounding Box, Hidden Line, and so on. However, some other shading types are available in the cascading menu of the Stylized option, refer to Figure 1-21. These shading types are Graphite, Color Pencil, Ink, and so on. You can choose any one of the options to change the shading.


    
      [image: C01SC046.pcx]


      
        Figure 1-21 Different shading types in the cascading menu of the Stylized option

      

    


     


    Viewport Navigation Controls


    There are various tools available at the bottom right corner of the Autodesk 3ds Max screen, as shown in Figure 1-22. These tools are known as viewport navigation controls and they are used to control the display and navigation of the viewport. The tools displayed in the viewport navigation controls depend on the viewport selected. For example, if the Camera viewport is selected, its corresponding tools will be displayed in the viewport navigation control. These tools are discussed in detail in the later chapters.
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      Figure 1-22 The viewport navigation controls
    


    
      

    


    Viewport Layout Tab Bar


    The Viewport Layout tab bar enables you to store multiple viewport setups in a single scene. You can switch between different viewport setups with a click. To display the viewport layout tab bar, right-click in the blank area on the Main Toolbar; a shortcut menu will be displayed with the names of all toolbars, refer to Figure 1-13. Next, choose the Viewport Layout Tabs option; the Viewport Layout tab bar will be displayed on the screen. To dock it on the left of the viewports, right-click on its title bar and choose Dock > Left from the shortcut menu displayed. By default, there is a single tab at the bottom of the bar that represents the startup layout. To add more layout tabs to the bar, click on the arrow button on the bar; the Standard Viewport Layouts flyout will be displayed. Next, choose the required option from the flyout; the chosen layout tab will be added to the bar. To remove a tab from the bar, right-click on the tab; a shortcut menu will be displayed. Next, choose Delete Tab from the shortcut menu.


     


    Animation Playback Controls


    The tools in the animation playback controls are displayed on the left side of the viewport navigation controls, refer to Figure 1-23. These tools are used to control the animation in the active viewport. Also, you can set the total number of frames, animation length, and other settings of the animation using these tools.
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    Figure 1-23 The animation playback controls 


    Animation Keying Controls


    The tools in the animation keying controls are displayed on the left side of the animation playback controls, refer to Figure 1-24. These tools are used to enter or exit different animation modes.
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    Figure 1-24 The animation keying controls 


    Track Bar


    The track bar lies between the time slider and the status bar, refer to Figure 1-25. It displays a timeline along with the frame numbers.
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        Figure 1-25 The track bar and the time slider

      

    


     


    Time Slider


    The time slider displays the current frame and the total number of frames in the current time segment, refer to Figure 1-25. You can view the animation at each frame by dragging the time slider. The time segment is the total range of frames that you can access using the time slider. By default, it ranges from 0 to 100. You can set the range using the Time Configuration dialog box, about which you will learn in the later chapters.


     


    Status Bar


    There are various tools in the status bar that provide information about the scene and the active command, as shown in Figure 1-26. The prompt line, which is located at the bottom of the screen, displays information about the active command or tool. On top of the status bar, a text box known as the status line is available. This status line displays the number of currently selected objects (current selection set). The Selection Lock Toggle tool on the right side of the status bar is used to lock the selection set. The Coordinate display/transform type-in area displays the X, Y, and Z coordinates of the cursor or the currently selected object. The Coordinate display/transform type-in area can also be used to enter transform values while moving, scaling, or rotating the selected object(s).
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        Figure 1-26 The status bar

      

    


     


    The Grid setting display area is placed on the right of the Coordinate display area. It displays the size of the grid. The time tag area located below the grid setting display area is used to assign the text labels at any point of time in your animation. Click on the time tag area; a flyout with the Add Tag and Edit Tag options will be displayed. Use these options to add or edit the text labels at any point of time in your animation.


     


    The Adaptive Degradation button placed on the right of the prompt line is used to improve the viewport performance in a complex scene by decreasing the visual fidelity of some of the objects temporarily. This results in smoother viewport motions and object transformations in such scenes. It also improves viewport quality incrementally, depending on the availability of processing time. To activate this feature, right-click on the Adaptive Degradation button; the Viewport Configuration dialog box will be displayed, as shown in Figure 1-27. The Display Performance tab is chosen by default in this dialog box. Now, change the settings in the Display Performance tab based on your requirement and choose the OK button.
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      Figure 1-27 The Viewport Configuration dialog box


      


    


    Max Creation Graph 


    The Max Creation Graph is a new feature added to 3ds Max 2016. It uses node based Max Creation Graph Editor. Using this editor, you can create customized tools which are used to create various geometrical shapes, create modifiers, specify render settings, create utilities, and so on. To open Max Creation Graph Editor, choose Scripting > Max Creation Graph Editor from the menu bar; the Max Creation Graph-Untitled window will be displayed, as shown in Figure 1-28. This window has menu bar at the top and four panels: Available Nodes/Operators, Operator Desription, Main Graph Window, and Message Log. All these panels in the Max Creation Graph-Untitled window can be resized, undocked, and closed.


     


    The Available Nodes/Operators panel consists of a number of nodes and operators under various categories. These categories are 3ds Max Camera, 3ds Max Shapes, Array, Geometry - Bounding Box, Geometry - Deformers, and so on. Click on the arrow at the left of the category name to expand it. The Operator Description panel provides detailed information of selected operator/node in the Available Nodes/Operators panel.
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        Figure 1-28 The Max Creation Graph - Untitled window

      

    


     


    The Main Graph Window panel is used to connect various nodes and operators. You need to drag the nodes and operators from the Available Nodes/Operators panel to the Main Graph window panel. These nodes and operators has input and/or output connector(s) to create a network of nodes and operators. This network is then evaluated using the commands in the menu bar to create customized tools. The Message Log panel displays messages for the network created in the Main Graph Window panel once it is evaluated.


     


    On creating the network of nodes and operators, you need to evaluate it and save it at the default location with desired name to use it as a customized tool in 3ds Max interface.


     


    Snaps Settings


    Snaps restrict the movement of the cursor to a specific part of an object or grid. There are four buttons available for snap settings in the Main Toolbar: Snaps Toggle, Angle Snap Toggle, Percent Snap Toggle, and Spinner Snap Toggle. If you right-click on the Snaps Toggle, Angle Snap Toggle, or Percent Snap Toggle button, the Grid and Snap Settings dialog box will be displayed, as shown in Figure 1-29. In this dialog box, you can select different parts of the objects or grid where the cursor will snap to. You can turn the snap command on and off by pressing the S key or by choosing the Snaps Toggle tool. If you choose and hold the Snaps Toggle tool, a flyout will be displayed. This flyout contains the 2D Snap, 2.5 Snap, and 3D Snap tools, which can be chosen to snap the cursor.
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      Figure 1-29 The Grid and Snap Settings dialog box


      


    


    Snaps Toggle


    Main Toolbar: Snaps Toggle 
 Menu bar: Tools > Grids and Snaps > Snaps Toggle
 Keyboard: S


    The Snaps Toggle tool is used to snap the objects on the grid. On invoking the Snap Toggle tool, a flyout will be displayed, as shown in Figure 1-30. This flyout has three tools which are discussed next.
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        Figure 1-30 The Snaps Toggle flyout

      


      
        

      

    


    2D Snap



      


    [image: C03SC060.PCX] If you choose the 2D Snap tool from the Snaps Toggle flyout, then the cursor snaps to the active grid in two dimensions, X and Y. The Z-axis is not taken into consideration.


     


    2.5D Snap


    [image: C03SC061.PCX] If you choose the 2.5D Snap tool from the Snaps Toggle flyout, then the cursor snaps to the vertices and edges of the objects projected on the active grid.


     


    3D Snap


    [image: C03SC062.PCX] If you choose the 3D Snap tool from the Snaps Toggle flyout, then the cursor snaps to any object in 3D space using the 3D Snap tool.


     


    On moving the gizmo or snap handle, this axis center will act as the start snap point. This feature also helps in increasing the accuracy of snaps.


     


    Angle Snap Toggle


    Main Toolbar: Angle Snap Toggle 
 Menu bar: Tools > Grids and Snaps > Angle Snap Toggle
 Keyboard: A


    [image: C03SC063.PCX] The Angle Snap Toggle tool enables you to rotate an object in angular increments. The increment value is specified in the Angle spinner of the Grid and Snap Settings dialog box. By default, the value in the Angle spinner is set to 5.0.


     


    Percent Snap Toggle


    Main Toolbar: Percent Snap Toggle

    Menu bar: Tools > Grids and Snaps > Percent Snap Toggle
 Keyboard: CTRL+SHIFT+P


    [image: C03SC064.PCX] The Percent Snap Toggle tool enables you to scale an object in percent increments. The increment value can be specified in the Percent spinner of the Grid and Snap Settings dialog box. By default, the value set in the Percent spinner is set to 10.0.


     


    Spinner Snap Toggle


    Main Toolbar: Spinner Snap Toggle


    [image: C03SC065.PCX] The Spinner Snap Toggle tool is used to set the single increment or decrement value for all the spinners in Autodesk 3ds Max. By default, the increment or decrement value is set to 1. To set the increment value, right-click on the Spinner Snap Toggle tool; the Preference Settings dialog box will be displayed. In this dialog box, choose the General tab, if it is not already chosen. Now, in the Spinners area, set a value in the Snap spinner, refer to Figure 1-31.
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      Figure 1-31 The Spinners area in the Preference Settings dialog box


      


    


    Also, select the Use Snap check box and then choose the OK button; the Spinner Snap Toggle tool in the Main Toolbar is chosen. Now, when you use any spinner in 3ds Max, the value will increase or decrease according to the value that you have specified in the Preference Settings dialog box.


     


    Units Setup


    The units setup in 3ds Max is used to specify the units that help in measuring the geometry in a scene. You can change the settings for units by using the Customize pull-down menu. To do so, choose Customize > Units Setup from the menu bar; the Units Setup dialog box will be displayed, as shown in Figure 1-32. By default, the Generic Units radio button is selected in the Display Unit Scale area in this dialog box. You can select any other radio button as per the requirement from the Display Unit Scale area of this dialog box and then choose the OK button; the limits in all the spinners in 3ds Max will be modified accordingly.


     


    Setting Grid Spacing


    To set the spacing between the visible grids in the viewports, choose Tools > Grids and Snaps > Grid and Snap Settings from the menu bar; the Grid and Snap Settings dialog box will be displayed. Choose the Home Grid tab in this dialog box, as shown in Figure 1-33. In the Grid Dimensions area, set the value in the Grid Spacing spinner to specify the size of the smallest square of the grid. The value in the spinners will be measured in the units that you specify in the Units Setup dialog box. Set the value in the Major Lines every Nth Grid Line spinner to specify the number of squares between the major lines in the grid. Set the value in the Perspective View Grid Extent spinner to specify the size of the home grid in the Perspective viewport. Note that the default grid displayed in the viewports on starting 3ds Max is known as the home grid.


    
      
        
          


        


        [image: C01SC016.PCX]


        
          Figure 1-32 The Units Setup dialog box

        


        
          

        

      


      
        [image: C01SC017.PCX]


        
          Figure 1-33 The Home Grid tab chosen in the Grid and Snap Settings dialog box

        

      

    


     


    In the Dynamic Update area, the Active Viewport radio button is selected by default. It is used to update the active viewport according to the new values of the Grid and Snap Settings dialog box. Select the All Viewports radio button to update all viewports simultaneously according to the new values that you set in the spinners of the Grid and Snap Settings dialog box.


    



    


    undo and redo Tools


    Quick Access Toolbar: Undo Scene Operation or Redo Scene Operation

    Menu bar: Edit > Undo or Redo
 Keyboard: CTRL+Z (Undo) or CTRL+Y (Redo)


    



    [image: C04SC001.PCX] The Undo tool is used to revert the last actions performed while creating or modifying a model in Autodesk 3ds Max. To undo an action, choose the Undo Scene Operation tool from the Quick Access Toolbar or press the CTRL+Z keys. You need to choose the Undo Scene Operation tool repeatedly till all the previously performed actions are reversed. To reverse a number of actions at a time, click on the arrow of the Undo Scene Operation tool in the Quick Access Toolbar; a list of actions will be displayed, refer to Figure 1-34. Move the cursor over the number of actions that you want to reverse; the actions will be selected and then click. By default, you can reverse your actions up to 20 times. If you want to change this number, choose Customize > Preferences from the menu bar; the Preference Settings dialog box will be displayed. By default, the General tab is chosen in this dialog box. In the Scene Undo area, set the new value in the Levels spinner, as shown in Figure 1-35.


    
      
        


      


      [image: C04SC003.PCX]


      
        Figure 1-34 The list of actions displayed

      


      
        


      


      [image: C04SC004.PCX]


      
        Figure 1-35 The Scene Undo area in the Preference Settings dialog box

      

    


    


    [image: C04SC002.PCX] The Redo tool is used to revert the last actions performed by the Undo tool. To redo an action, choose the Redo Scene Operation tool from the Quick Access Toolbar or press the CTRL+Y keys. You need to choose the Redo Scene Operation tool repeatedly till you want to reverse the actions performed earlier. To reverse a number of actions at a time, click on the arrow of the Redo Scene Operation tool in the Quick Access Toolbar; a list of last actions will be displayed. Move the cursor over the number of actions that you want to reverse; the actions will be selected. Next, click on the list; the selected action will be displayed.


     


    Hold and fetch tools


    Menu bar: Edit > Hold or Fetch
 Keyboard: CTRL+H (Hold) or ALT+CTRL+F (Fetch)


    Sometimes you may want to perform experiments on a scene. In such as a case you need to hold the scene. The Hold tool is used to hold a scene and to save the work done in a temporary file with the name maxhold.mx.


     


    The file is saved at the location \Documents\3dsmax\autoback. To perform an experiment in a scene, choose the Hold tool from the Edit menu or press the CTRL+H keys. Next, if you need to go back to the previous command, choose the Fetch tool from the Edit menu or press ALT+CTRL+F; the About to Fetch. OK? dialog box will be displayed, as shown in Figure 1-36. Choose the Yes button; the scene with the previous command will be displayed. In this way, you can go back to a series of commands using the Hold tool.


    



    


    [image: C04SC005.PCX]


    
      Figure 1-36 The About to Fetch. OK? dialog box

    


     


    [image: NOTE.PCX]Note   When you use the Fetch tool in a scene, the history of the actions performed so far will be deleted. As a result, you cannot undo or redo the actions performed before invoking this tool.


     


    Hot Keys


    In 3ds Max, you can use the hot keys to choose some of the commonly used tools and commands. These keys are known as the hot keys. You can work faster and more efficiently using the hot keys. The major hot keys and their functions are listed next.


     


    Main Toolbar


    The hot keys that can be used to invoke the tools available in the Main Toolbar are given next:


    



    
      
        
        
      

      
        
          	
            H

          

          	
            Invokes the Select From Scene dialog box

          
        


        
          	
            S

          

          	
            Invokes the Snaps Toggle tool

          
        


        
          	
            A

          

          	
            Invokes the Angle Snap Toggle tool

          
        


        
          	
            CTRL+SHIFT+P

          

          	
            Invokes the Percent Snap Toggle tool

          
        


        
          	
            M

          

          	
            Invokes the Material Editor dialog box

          
        


        
          	
            SHIFT+Q

          

          	
            Invokes the Render Production tool

          
        

      
    


    


     


    Viewport Navigation Controls


    The hot keys that can be used to invoke the tools available in the viewport navigation controls are given next:


    



    
      
        
        
      

      
        
          	
            ALT+CTRL+Z

          

          	
            Performs the action of the Zoom Extents tool

          
        


        
          	
            ALT+W

          

          	
            Invokes the Maximize Viewport Toggle tool

          
        


        
          	
            ALT+Z

          

          	
            Invokes the Zoom tool

          
        


        
          	
            CTRL+W

          

          	
            Invokes the Zoom Region tool

          
        


        
          	
            CTRL+P

          

          	
            Invokes the Pan View tool

          
        


        
          	
            Scroll the middle mouse button

          

          	
            Zooms in or out the active viewport

          
        


        
          	
            CTRL+R

          

          	
            Invokes the Orbit tool

          
        


        
          	
            SHIFT+Z

          

          	
            Used to undo the Zoom or Pan command actions

          
        


        
          	
            ALT+ press and hold the middle mouse button and move the mouse

          

          	
            Performs the actions of the Orbit tool

          
        

      
    


    


    


    



    The following hot keys are used to change the POV viewport labels:


    
      
        
        
      

      
        
          	
            V

          

          	
            Invokes the viewport quad menu

          
        


        
          	
            T

          

          	
            Invokes the Top viewport

          
        


        
          	
            F

          

          	
            Invokes the Front viewport

          
        


        
          	
            L

          

          	
            Invokes the Left viewport

          
        


        
          	
            P

          

          	
            Invokes the Perspective viewport

          
        


        
          	
            B

          

          	
            Invokes the Bottom viewport

          
        


        
          	
            U

          

          	
            Invokes the Orthographic viewport

          
        

      
    


    


    


    



    Animation Playback Controls


    The hot keys that can be used to invoke the tools available in the animation playback controls are given next:


    
      
        
        
      

      
        
          	
            N

          

          	
            Invokes the Auto Key tool

          
        


        
          	
            Home

          

          	
            Go to start frame

          
        


        
          	
            End

          

          	
            Go to end frame

          
        


        
          	
            / (backslash)

          

          	
            Plays animation

          
        


        
          	
            ESC

          

          	
            Stop the animation

          
        


        
          	
            , (comma)

          

          	
            Go to previous frame

          
        


        
          	
            . (period)

          

          	
            Go to next frame

          
        

      
    


    


     


    Customizing the Hot Keys


    In 3ds Max, you can create your own keyboard shortcuts. To do so, choose Customize > Customize User Interface from the menu bar; the Customize User Interface dialog box will be displayed, as shown in Figure 1-37. In this dialog box, the Keyboard tab is chosen by default. Next, select a command from the Group and Category drop-down lists; a list of corresponding actions will be displayed just below the Category drop-down list. Now, select one of the actions from the list and then enter the key that you want to assign to the selected action in the Hotkey text box. Next, choose the Assign button; the key is assigned to the selected action.


     


    Customizing the Colors of the User Interface


    3ds Max allows you to modify the colors of the interface. You can modify the colors for almost every element in the interface. To modify the colors, choose Customize > Customize User Interface from the menu bar; the Customize User Interface dialog box will be displayed. Choose the Colors tab from this dialog box, refer to Figure 1-37. Next, select the category of the interface element from the Elements drop-down list; the list of the corresponding elements will be displayed just below the Elements drop-down list. Now, select one of the elements from the list and click on the Color swatch on the right of the Elements drop-down list; the Color Selector dialog box will be displayed. Select a new color and choose the OK button to close the Color Selector dialog box.


    



    
      [image: C01SC018.PCX]


      
        Figure 1-37 The Customize User Interface dialog box

      

    


     


    To reset the new color to the default one, click on the Reset button located next to the Color color swatch. You can also reset all the changes you made to colors. To do so, choose the Reset button at the bottom of the Customize User Interface dialog box; the Revert Color File message box will be displayed, as shown in Figure 1-38. Choose the Yes button; the default colors will be displayed in the color swatches.


    



    
      [image: C01SC034.PCX]


      
        Figure 1-38 The Revert Color File message box

      

    


     


    Help Preferences


    When you choose Help > Autodesk 3ds Max Help from the menu bar, the 3ds Max help will be displayed. If you want to open help from a local drive, you need to download it from http://www.autodesk.com/3dsmax-helpdownload-enu and then install it on your system. Next, choose Customize > Preferences from the menu bar; the Preference Settings dialog box will be displayed. Choose the Help tab in this dialog box, refer to Figure 1-39. Select the Local Computer/ Network radio button from the Help Location area and then choose the Browse button; the Browse For Folder dialog box will be displayed. Select the path where you have saved the file and then choose the OK button to exit the dialog box. Next, choose the OK button in the Preference Settings dialog box; the dialog box will be closed. Now, you can access the help from your local drive.


    



    
      [image: C01SC115.tif]


      
        Figure 1-39 The Help tab chosen in the Preference Settings dialog box

      

    


     


    If you choose Help > Search 3ds Max Commands from the menu bar or press X, a search field will be displayed, refer to Figure 1-40. Next, enter the initial characters of a command; a list of command names that contain the specified characters will be displayed, refer to Figure 1-41. Now, you can execute the desired command by choosing it from the list displayed.


     


     


     


    
      
        [image: C01SC116.tif]


        
          Figure 1-40 The search field

        

      


      
        
          


        


        [image: C01SC117.tif]


        
          Figure 1-41 List of commands displayed


          on entering first few characters

        

      

    


     


    [image: NOTE.PCX]Note  For the printing purpose, this textbook will follow the white background. However, for better understanding and clear visualization, at various places this textbook will follow other color schemes as well.


     


    In addition, the Shaded shading type is used throughout the textbook in all screen captures. Moreover, at some places in figures, grids will be hidden for better understanding and visualization.


    [image: 32093.jpg] 


    Self-Evaluation Test


    Answer the following questions and then compare them to those given at the end of this chapter:


     


    1. Which of the following buttons is used to improve the performance of a viewport in a complex scene by temporarily decreasing the visual fidelity of some of the objects?


    


    



    (a) Adaptive Degradation (b) Time Configuration


    (c) Auto Key                    (d) All of these


     


    2. Which of the following tabs should be chosen to control the animation controllers?



    (a) Motion                          (b) Display


    (c) Hierarchy                      (d) None of these


    



    3. Which of the following dialog boxes is used to set the spacing in the grids displayed in the viewports?


    



    


    (a) Customize User Interface        (b) Grid and Snap Settings


    (c) Units Setup                              (d) All of these


     


    4. The __________ provides visual feedback of the current orientation of the viewport.


     


    5. The __________ is located at the bottom of the screen and displays the information about the active command or tool.


     


    6. The __________ provides access to video tutorials that are helpful in learning the basics of 3ds Max.


     


    7. Most of the 3ds Max modeling and animation tools can be chosen from the tabs located in the Command Panel. (T/F)


     


    8. The default interface of 3ds Max consists of three equal sized viewports surrounded by tools and commands. (T/F)


     


    9. In 3ds Max, you can modify the colors of almost every element in the interface. (T/F)


     


    10. The tools in the animation playback controls are used to control the display of a viewport. (T/F)


     


    Review Questions


    Answer the following questions:


     


    1. Which of the following combinations of keys is used to choose the Pan tool?


    


    (a) CTRL+P                                           (b) SHIFT+Z


    (c) CTRL+A                                           (d) CTRL+W


     


    2. The __________ is located between the time slider and the status bar.


     


    3. The __________ tool located on the right of the status bar is used to lock a selection set.


     


    4. The Viewport Layout tab bar enables you to store multiple viewport setups in a single scene. (T/F)


     


    5. Snapping restricts the movement of the cursor to a specific part of an object or grid. (T/F)


     


    6. The options in the General viewport label menu are used for defining the type of shadings displayed in the viewport. (T/F)


     


    Answers to Self-Evaluation Test


    1. a, 2. a, 3. b, 4. ViewCube, 5. prompt line, 6. Welcome Screen, 7. T, 8. F, 9. T, 10. F

  


  [image: Ch02.jpg]


    Standard Primitives


     


     


    Learning Objectives


    After completing this chapter, you will be able to:


    • Understand viewport navigation controls


    • Understand selection techniques


    • Understand Scene Explorer/Layer Explorer


    • Create standard primitives


    • Render a still image


    • Change the background color of a scene


    


  


    Introduction


    In this chapter, you will learn to create the default 3D objects called standard primitives. These geometric primitives are parametric objects. You will also learn about viewport navigation controls and selection techniques.


     


    Viewport Navigation Controls


    The tools at the lower right corner of the Autodesk 3ds Max screen are known as viewport navigation controls. These tools are used to control the display and navigation of the viewport.


     


    To adjust the view of an object in a viewport, you need to be familiar with the tools in the viewport navigation controls area. Note that some of the tools mentioned below are available in a flyout which will be displayed when you click on the arrow on the lower right corner of the tool icon. These tools are discussed next.


     


    [image: C02SC067.PCX] The Zoom tool is used to increase or decrease the magnification in the active viewport. You can zoom in by pressing the left mouse button and dragging the cursor up. Similarly, you can zoom out by pressing the left mouse button and then dragging the cursor down.


     


    [image: C02SC068.PCX] The Zoom All tool is the same as the Zoom tool with the only difference that this tool zooms the display in all the four viewports simultaneously.


     


     


    [image: C02SC161.pcx] The Zoom Extents tool is used to view all objects in the active viewport.


     


     


    [image: C02SC069.PCX] The Zoom Extents Selected tool is used to view all selected objects in the active viewport.


     


     


    [image: C02SC162.pcx] The Zoom Extents All tool is the same as the Zoom Extents tool with the only difference that this tool is used to view all objects in all viewports.


     


    [image: C02SC070.PCX] The Zoom Extents All Selected tool is the same as the Zoom Extents Selected tool with the only difference that this tool is used to view all selected objects in all viewports.


     


    [image: C02SC071.PCX] The Zoom Region tool is used to define the area to be magnified and viewed in the current viewport. The area to be magnified is specified by a rectangle created by dragging the cursor. The Zoom Region tool is not available in the Camera viewport.


     


    [image: C02SC152.PCX] The Field-of-View tool is available only in the Perspective and Camera viewports. It is used to change the field of view of the scene in these viewports. More the field of view of a camera, more will be the visibility of the scene, and vice-versa.


     


    [image: C02SC072.PCX] The Pan View tool is used to pan the scene in the viewport. This tool enables you to display the contents of the viewport that are outside the display area without changing the magnification of the current viewport.


     


    [image: C02SC169.tif]The 2D Pan Zoom Mode tool is available in Perspective and Camera viewports only. On invoking this tool you can pan and zoom the scene outside the rendering frame. In other words, the position of the camera does not change when you pan or zoom in the scene. If the 2D Pan Zoom Mode tool is chosen, an additional viewport label appears on the right of the other viewport labels.


     


    [image: C02SC153.PCX] The Walk Through tool is available in Perspective and Camera viewports only. It allows you to navigate through these viewports by pressing a set of shortcut keys. On invoking this tool, the cursor changes into a circle with a dot at its center. Press the arrow keys to navigate through the viewport. On pressing the arrow keys, the cursor shows a directional arrow indicating the navigation direction.


     


    [image: C02SC163.pcx] The Orbit tool is used to rotate the viewport around its view center. This enables you to see three-dimensional (3D) view of the objects in the Perspective viewport. You can also rotate the Top, Front, and Left viewports. But in such cases, the respective viewport becomes the Orthographic viewport.


     


    [image: C02SC073.PCX] The Orbit Selected tool is the same as the Orbit tool with the only difference that it is used to rotate the viewport around the center of the current selection.


     


    [image: C02SC164.pcx] The Orbit SubObject tool is the same as the Orbit tool with the only difference that it is used to rotate the viewport around the center of the current sub-object selection.


     


    [image: C02SC074.PCX] The Maximize Viewport Toggle tool is used to maximize the active viewport so that you can view only the active viewport instead of all the four viewports.


     


    [image: C02SC169.bmp] The Dolly Camera tool is available in Camera viewport only. It is used to move the camera toward and away from the target. If the camera passes through the target, the camera flips 180 degrees and moves away from its target.


     


    [image: C02SC170.bmp]The Dolly Target tool is only available if viewport’s camera is a target camera. This tool is used to move the target of the camera towards and away from it. If the target passes through the camera to the other side, the camera view will be reversed. Otherwise, there will be no visual change in the camera viewport.


     


    [image: C02SC171.bmp]The Dolly Camera + Target tool is only available if viewport’s camera is a target camera. This tool is used to move both the camera and its target.


     


    [image: C02SC172.bmp]The Roll Camera tool is available in Camera viewport only. It rotates the target camera about its line of sight, and rotates a free camera about its local Z axis.


     


    Selection techniques


    In 3ds Max, you can select objects using various tools such as Select Object, Select by Name, Select and Move, and so on. These tools are discussed next.


     


    Select Object Tool


    Quad Menu: Select
 Main Toolbar: Select Object
 Keyboard: Q


    [image: C02SC075.PCX] The Select Object tool is used to select one or more objects in the viewport. To select an object, choose this tool and move the cursor over the object; the cursor will convert into a selection cursor. Next, press the left mouse button; the object will be selected. To select more than one object at a time, hold the CTRL key and select the objects that you want to add to the selection. To remove an object from the selection, press and hold the ALT key and then click on the object that you want to remove from the selection.


     


    Select by Name Tool


    Menu bar: Edit > Select By > Name
 Main Toolbar: Select by Name
 Keyboard: H


    [image: C02SC076.PCX] The Select by Name tool is used to select an object from the list of objects in the scene. When you choose the Select by Name tool from the Main Toolbar, the Select From Scene dialog box will be displayed. If there are some components in the scene, then those components will be displayed in this dialog box, as shown in Figure 2-1. Now, select an object in the list and choose the OK button. Alternatively, you can double-click on the object name in the list to select it. You can also select more than one object by holding the SHIFT or CTRL key. The buttons at the top of the dialog box are used to filter the objects in the list.


    Select and Move Tool


    Quad Menu: Move
 Main Toolbar: Select and Move
 Keyboard: W


    [image: C02SC077.PCX] The Select and Move tool is used to select and move the objects in the viewports. You can move an object by selecting it and then dragging the mouse along the X, Y, or Z axis. You can also move the selected object in the XY, YZ, or ZX plane. To move the selected object along one of the axes, choose this tool and then select the object; the move gizmo will be displayed. Move the cursor over the axis along which you want to move the object, press the left mouse button, and then drag the cursor. Similarly, to move the object in one of the planes, move the cursor over the plane displayed between the two axes; the plane will be highlighted in yellow. Next, press the left mouse button and drag the cursor.


     


     


    Select and Rotate Tool


    Quad Menu: Rotate
 Main Toolbar: Select and Rotate
 Keyboard: E


    [image: C02SC078.PCX] The Select and Rotate tool is used to rotate the objects in the viewport along the X, Y, or Z axis. To rotate the object along one of the axes, choose the Select and Rotate tool, and then select the object; a rotate gizmo will be displayed along with the X, Y, and Z axes. Next, move the cursor over the axes along which you want to rotate the object, press the left mouse button, and then drag the cursor. When you rotate the object, a transparent slice will be displayed which will provide a visual representation of the direction and the degree of rotation, refer to Figure 2-2. Also, you can view the degree of rotation in the X, Y, and Z axes in the coordinates displayed in the Coordinate display area at the bottom of the screen.


    



    
      [image: C02SC028.PCX]


      
        Figure 2-1 The Select From Scene dialog box

      

    


     


    
      [image: C02SC134.PCX]


      
        Figure 2-2 The circular gizmo in the Top viewport displayed while rotating the object

      

    


     


    Select and Scale Tools


    Quad Menu: Scale
 Main Toolbar: Select and Scale
 Keyboard: R


    There are three types of tools that are used to scale an object. These tools are available in the Select and Scale flyout and are discussed next.


     


    Select and Uniform Scale


    [image: C02SC081.PCX] The Select and Uniform Scale tool is used to scale the objects proportionally along the three axes. To scale an object uniformly along all the three axes, choose the Select and Uniform Scale tool from the Main Toolbar and select the object; the scale gizmo will be displayed, as shown in Figure 2-3. Move the cursor to the center of the gizmo and make sure its central portion is highlighted, refer to Figure 2-3. Next, drag the cursor up or down to scale the selected object. You can also perform non-uniform scaling using this tool. To do so, move the cursor over the axis along which you want to scale the object, refer to Figure 2-4, and then drag the cursor. Similarly, you can perform non-uniform scaling along the XY, YZ, or ZX plane by selecting the required plane and then dragging that plane, refer to Figure 2-5.


     


    
      
        [image: C02SC048.PCX]


        
          Figure 2-3 The scale gizmo for uniform scaling

        

      


      
        [image: C02SC049.PCX]


        
          Figure 2-4 Selecting the Z-axis for non-uniform scaling

        

      


      
        [image: C02SC050.PCX]


        
          Figure 2-5 Selecting the YZ plane for non-uniform scaling

        

      

    


     


    Select and Non-uniform Scale Tool


    [image: C02SC082.PCX] The Select and Non-uniform Scale tool is used to scale an object along a particular axis or plane non-uniformly. To scale the object, choose the Select and Non-uniform Scale tool from the Select and Scale flyout, and then select the object. Move the cursor over the X, Y, or Z axis along which you want to scale the object and drag the cursor to modify the shape of the object. Similarly, you can perform the non-uniform scaling along the XY, YZ, or ZX plane. You can also perform uniform scaling in the same manner, as described in the Select and Uniform Scale tool.


     


    Select and Squash Tool


    [image: C02SC083.PCX] The Select and Squash tool is used to stretch and squash the object along the selected axis. To squash the object along one of the axes, choose the Select and Squash tool and select the object. Move the cursor over the axis along which you want to squash it. Next, drag the cursor. Similarly, you can squash the selected object along the XY, YZ, or ZX plane. To do so, move the cursor over the plane displayed between the two axes and drag the cursor to squash the object along that plane.


     


    Note


    By default, the color of the X-axis, the Y-axis, and the Z-axis of the transform gizmos is red, green, and blue, respectively. When you move the cursor over any one of these axes, it gets activated and turns yellow. You can see the colors of these axes displayed at the bottom left corner of each viewport. Also, the colored axes are displayed while selecting an object using the Select and Move, Select and Rotate, or Select and Scale tool. Figures 2-6, 2-7, and 2-8 show the move gizmo, rotate gizmo, and scale gizmo, respectively.


     


    
      
        
          


        


        [image: C02SC131.PCX]


        
          Figure 2-6 The move gizmo

        

      


      
        
          


        


        [image: C02SC130.PCX]


        
          Figure 2-7 The rotate gizmo

        

      


      
        
          


        


        [image: C02SC133.PCX]


        
          Figure 2-8 The scale gizmo

        

      

    


     


    Select and Place Tool 


    [image: C02SC169.pcx] This tool is used to position and orient an object with respect to another object. The placed object changes its orientation according to the shape of the object on which it is placed. To place an object on another object, choose the Select and Place tool from the Select and Place flyout in the Main Toolbar and then click and drag the object to the other object. You will notice that the shape of the cursor has changed, refer to Figure 2-9. On achieving the required orientation of the object, release the left mouse button; the selected object will be aligned with the other object along Z axis, as shown in Figure 2-10.


    



    
      
        [image: C02SC170.pcx]


        
          Figure 2-9 The changed shape of cursor


          


        

      


      
        [image: C02SC171.pcx]


        
          Figure 2-10 The selected object aligned with other object

        

      

    


     


    To modify placement settings of the object, right-click on the Select and Place tool; the Placement Settings dialog box will be displayed, refer to Figure 2-11. The options in this dialog box are discussed next.


    [image: C04SC114.pcx]


    Figure 2-11 The Placement Settings dialog box 


    Rotate


    Choose this button to rotate the object around the axis specified in the Object Up Axis area. You can also choose the Select and Rotate tool from the Select and Place flyout in the main toolbar to rotate the object.


     


    Use Base as Pivot


    If you choose this button, the base of the object to be placed will act as the pivot point of the object. This is useful when the pivot is not located at the base of the object.


     


    Pillow Mode


    When you choose this button, the object to be placed will move around the other object without intersecting it.


     


    Autoparent


    If you choose this button, the object to be placed will act as the child of the object on which it is being placed.


     


    Object Up Axis Area


    The +Z button is chosen by default in this area. As a result, the orientation of the object will be along the z axis. To change the axis of orientation of the object, you need to choose the required button from this area.


     


    Scene Management 


    The Scene Explorer and Layer Explorer are used to manage complex scenes in an efficient manner. The Scene Explorer can be switched to Layer Explorer. These explorers are discussed next.


     


    Scene Explorer


    The Scene Explorer is used to view, select, filter, and sort objects. It is also used to rename, delete, group, freeze, and hide objects. By default, the Scene Explorer is docked on the left in the default workspace, refer to Figure 2-12.


    
      [image: C04SC106.pcx]


      
        Figure 2-12 The Scene Explorer

      

    


     


    The options in the Scene Explorer menu bar are used to select objects, customize the Scene Explorer Toolbar, define the type of objects for the list displayed, and so on. The Toggle Display Toolbar button is used to toggle the visibility of the Scene Explorer Toolbar. The Search field is used to search an object from the list of objects and thereby adding a filter to the list of objects. The Remove Filter button is used to remove the applied filter.


     


    The Scene Explorer Toolbar is located on the left in the Scene Explorer. The buttons in this toolbar are used to list specific type of objects in the Scene Explorer such as lights, shapes, cameras, and so on.


    


    If some of the buttons on the right of the Toggle Display Toolbar button are not visible, click on the double arrow located at the upper right corner or resize the Scene Explorer to make them visible. These buttons are discussed next.


     


    The Lock Cell Editing button is used to lock the editing of the cells in the Scene Explorer. The Pick Parent button is used to select or change parent of the selected object. The Select Children button is used to select all the child objects and layers of the selected parent object. Alternatively, if you double-click on the parent object in the Scene Explorer, the parent object and all its child objects will be selected.


     


    When you right-click in the area displaying a list of objects, a quad menu will be displayed. The options in this quad menu are used to rename object, freeze object, and so on. The name of the workspace used in the scene is displayed in the field located at the bottom of the Scene Explorer. When you click on the arrow at the right of this field, a flyout will be displayed, as shown in Figure 2-13. The options in this flyout are used to convert the Scene Explorer to Property Explorer, Light Explorer, and so on. Figure 2-14 shows the Property Explorer. The Sort By Layer button is used to switch the Scene Explorer to Layer Explorer.


    


    The Layer Explorer is discussed next.


     


    Layer Explorer


    The Layer Explorer will be displayed in the interface on choosing the Sort By Layer button in the Scene Explorer, refer to Figure 2-12. Alternatively, click on the arrow on the right of the field located at the bottom of the Scene Explorer; a flyout will be displayed. Choose the Layer Explorer from the flyout displayed, refer to Figure 2-13. By default, the Layer Explorer is displayed with a 0 (default) layer, as shown in Figure 2-15. You can create any number of layers in the Layer Explorer by using the Create New Layer button. To add an object to the newly created or existing layer, expand the 0 (default) layer and then select the object from the list of objects in the Layer Explorer and right-click on it; a quad menu will be displayed, refer to Figure 2-16. Choose Add Selection To > New Parent (pick) from the quad menu and select the desired layer from the list of layers displayed; the selected object is transferred to the selected layer. You can also create new layer and add the selected object to it by using the quad menu. To do so, select the object from the list of objects displayed. Next, right-click on it and then choose Add Selected To > New Layer from the quad menu displayed; a new layer will be created and the selected object will be added to it. To rename a layer, right-click on it and choose Rename from the quad menu displayed.


     


    If the buttons on the right of the Toggle Display Toolbar button are not visible in the Layer Explorer, click on the double arrow located at the upper right corner or resize the Layer Explorer to make them visible. These buttons are discussed next.
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          Figure 2-13 The flyout displayed
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          Figure 2-14 The Property Explorer

        

      

    


     


    The Create New Layer button is used to create a new layer. The Make Selected Layer Active button is used to change the selected layer to an active layer.


     


    To add an object to the active layer, select the object and choose the Add to Active Layer button.


     


    Managing Local and Global Scene Explorers


    There are two types of scene explorers in Autodesk 3ds Max 2016: global and local. Local scene explorers can be used in current scene only whereas global scene explorers can be used in any scene. By default, all the scene explorers are global. To change a global scene explorer to a local scene explorer, click on the arrow on the right of the field available at the bottom of the Scene Explorer; a flyout will be displayed, refer to Figure 2-13. Next, choose the Make Active Explorer Local option from the flyout. Similarly, to change a local scene explorer to a global scene explorer, choose the Make Active Explorer Global option from the flyout.


     


    To manage various local explorers like Scene Explorer, Revit Property Explorer, and so on, choose Tools > Manage Local Explorers from the menu bar; the Manage Local Scene Explorers dialog box will be displayed, refer to Figure 2-17. Using this dialog box, you can load a Scene Explorer into a scene. To do so, choose the Load button; the Load Scene Explorer dialog box will be displayed. Select the desired Scene Explorer from this dialog box and choose Open; the Scene Explorer will be opened in the current scene as a local Scene Explorer and will be added to the dialog box. You can also rename or delete local Scene Explorer(s) using this dialog box. To save a local Scene Explorer, choose the Save button; the Save Scene Explorer dialog box will be displayed. Next, enter the desired name in the File name text box and choose Save; the Scene Explorer will be saved with the desired name.
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          Figure 2-15 The Layer Explorer
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          Figure 2-16 The quad menu
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        Figure 2-17 The Manage Local Scene Explorers dialog box

      

    


     


     


    Axis Constraints Toolbar


    The buttons in the Axis Constraints toolbar are used to specify the axis or plane along which the transformation would be restricted. The transformation includes movement, rotation, and scaling of an object. The Axis Constraints toolbar is not displayed by default in the interface.


     


    To display it, right-click in the blank area on the Main Toolbar; a shortcut menu will be displayed. Choose Axis Constraints from the shortcut menu; the toolbar will be displayed on the screen, as shown in Figure 2-18. Now, choose one of the buttons available in the Axis Constraints toolbar to perform the transformation along the selected axis. You can use the F5, F6, and F7 function keys to invoke the X, Y, and Z constraints, respectively. To toggle between the XY, YZ, and XZ axes, you can use the F8 function key.
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    Figure 2-18 The Axis Constraints toolbar 


    Standard Primitives


    Autodesk 3ds Max has several basic three-dimensional geometric shapes which are known as standard primitives such as box, cone, sphere, cylinder, torus, tube, and so on. You can use these primitives to create simple 3D models such as a table, box, chair, and so on. All the standard primitives can be created dynamically using the mouse or by specifying the parameters in the Keyboard Entry rollout of the Command Panel.


     


    [image: C02SC138.PCX]  To create the standard primitives, choose Create > Geometry in the Command Panel. By default, the Standard Primitives option is selected in the drop-down list below the Geometry button. Now, activate the viewport in which you want to create the primitives.


     


    [image: C02SC139.PCX]  Next, choose the corresponding tool from the Object Type rollout. In the following section, you will learn to create and modify the standard primitives using various tools available in the Object Type rollout.


     


    Creating a Box


    Menu bar: Create > Standard Primitives > Box 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Box


    To create a box, activate the viewport by clicking in it. Next, choose the Box tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-19. Press and hold the left mouse button in the viewport to specify the first corner of the box and then drag the cursor to define the length and width of the box. Release the left mouse button to get the desired length and width. Now, move the cursor up or down to define the height of the box. Click after you get the desired height; the box will be created, as shown in Figure 2-20.
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        Figure 2-19 Various rollouts to create a box
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    Figure 2-20 A box displayed in the viewport 


    Note


    1. To view all the rollouts, position the cursor over any of the rollouts until you see the pan icon (hand). Next, press and hold the left mouse button and drag the cursor in the rollout.


     


    2. The plus sign (+) on the left side of the rollout head indicates that the rollout is collapsed and the minus sign (-) indicates that the rollout is expanded.


    
      
        
          


        


        
          Tip: If you are creating a standard primitive that requires multiple steps, you can pan or orbit the viewport between the steps. To pan the viewport, drag the cursor with the middle-mouse button or mouse wheel held down. To rotate the viewport, press and hold the ALT key and then drag the cursor with middle-mouse button or mouse wheel held down.

        

      

    


      


    Various rollouts used to create and modify the box are discussed next.


     


    Name and Color Rollout


    In Autodesk 3ds Max, a specific name and color is automatically assigned to the newly created box. To modify this name, expand the Name and Color rollout. Enter a new name in the text box available in this area and then press ENTER. To change the color of the box, choose the color swatch on the right side of the text box; the Object Color dialog box will be displayed, as shown in Figure 2-21. Choose a new color from this dialog box; the selected color will be displayed in the Current Color color swatch. Now, choose the OK button; the new color will be assigned to the box.
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      Figure 2-21 The Object Color dialog box


      


    


    To customize a color, choose the Add Custom Colors button in the Object Color dialog box; the Color Selector: Add Color dialog box will be displayed, as shown in Figure 2-22. Now, customize a new color in this dialog box and choose the Add Color button; the new color will be displayed in one of the color swatches in the Custom Colors area of the Object Color dialog box. Next, choose the OK button; the new color will be assigned to the box.
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      Figure 2-22 The Color Selector:


      Add Color dialog box

    


    Note


    The options in the Name and Color rollout are same for all the standard primitives.


     


    Creation Method Rollout


    The options in this rollout are used for creating the box dynamically using the mouse. By default, the Box radio button is selected. As a result, you can create a box having different length, width, and height. Select the Cube radio button to create a box of equal length, width, and height.


     


    Keyboard Entry Rollout


    This rollout is used to create a box by entering the parameters in the Keyboard Entry rollout using the keyboard. The Length, Width, and Height spinners are used to specify the length, width, and height of the box, respectively. The X, Y, and Z spinners are used to specify the position of the box in the viewport along the axes of the home grid or of a grid object. By default, the value in these spinners is 0, therefore, the object will be created at the center of the home grid or of a grid object in the viewport. The Create button in the Keyboard Entry rollout is used to create a box in the viewport of specified dimensions.


     


    Note


    1. The grid object is a type of helper object which can be created by you if required.


     


    2. The Keyboard Entry rollout for all the standard primitives is used to create the corresponding primitive by entering the parameters. The method of creating all primitives is the same as discussed. The only difference is in the type and number of parameters entered..


    



    


    Parameters Rollout


    After creating the box, you can modify its dimensions using the Parameters rollout. The Length, Width, and Height spinners are used to specify the length, width, and height, respectively of the box. The Length Segs, Width Segs, and Height Segs spinners are used to define the number of divisions or segments along each axis of the object. By default, the Generate Mapping Coords. check box is selected by default. As a result, mapping coordinates are created automatically with a projection appropriate to the shape of the box. You can select the Real-World Map Size check box to correct the scale of the texture mapped materials that are applied to the box. This option lets you create a material and specify the actual width and height of a 2D texture map in the Material Editor.


    



    Note


    After creating a primitive in the viewport if you right-click in the viewport to exit the tool, the Parameters rollout will disappear from the Create tab. In such a case, to modify the parameters of the primitive, make sure the primitive is selected in the viewport and then choose the Modify tab in the Command Panel; the Parameters rollout will be displayed in the Modify tab.


     


    Creating a Sphere


    Menu bar: Create > Standard Primitives > Sphere

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Sphere


    To create a sphere, activate a viewport by clicking in it and choose the Sphere tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-23. Press and hold the left mouse button to specify the center of the sphere and then drag the cursor to define the radius of the sphere. Release the left mouse button; the sphere of the specified radius will be created, as shown in Figure 2-24. Note that the sphere will be displayed in all viewports.


    



    
      
        
          [image: C02SC004.PCX]



          Figure 2-23 Various rollouts to create a sphere
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          Figure 2-24 A sphere displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the sphere are discussed next.


     


    Creation Method Rollout


    The options in this rollout are used for creating a sphere dynamically. By default, the Center radio button is selected in this rollout. As a result, the starting point is at the center of the sphere. You can select the Edge radio button to set the starting point on an edge at the surface of the sphere.


     


    Parameters Rollout


    The options in this rollout are used to modify the parameters of the sphere. The Radius and Segments spinners are used to specify the radius and divisions, respectively for the sphere. By default, the Smooth check box is selected, therefore, the sphere appears smooth. If this check box is cleared, it will give a faceted appearance to the sphere. The Hemisphere spinner is used to create a partial sphere. By default, the Chop radio button is selected. As a result, the starting point is at the center of the sphere. If you select the Squash radio button, the hemisphere will have the same number of vertices and faces as in the complete sphere. On selecting the Slice On check box, the Slice From and Slice To spinners will be enabled. Set the values in the Slice From and Slice To spinners to specify the start and end angle to create a partial sphere. By default, the pivot point of the sphere is located at its center. If you select the Base To Pivot check box, then the pivot point of the sphere will be at its base.


     


    Creating a GeoSphere


    Menu bar: Create > Standard Primitives > GeoSphere 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > GeoSphere


    The GeoSphere tool creates a more regular surface than the Sphere tool. To create a geosphere, activate the required viewport and choose the GeoSphere tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-25. Press and hold the left mouse button to specify the center of the geosphere and then drag the cursor to define the radius of the geosphere. Next, release the left mouse button to get the desired radius; a geosphere will be created, as shown in Figure 2-26.
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          Figure 2-25 Various rollouts to create a geosphere
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          Figure 2-26 A geosphere displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the geosphere are discussed next.


     


    Creation Method Rollout


    The options in this rollout are used for creating a geosphere dynamically. By default, the Center radio button is selected. As a result, the starting point is at the center of the geosphere. You can select the Diameter radio button to specify the first point on an edge at the surface of the geosphere.


     


    Parameters Rollout


    The options in this rollout are used to modify the geosphere. The Radius and Segments spinners are used to specify the radius and divisions, respectively for the geosphere. By default, the Icosa radio button is selected in the Geodesic Base Type area. As a result, the surface of the geosphere will consist of 20-sided polygons and equilateral triangles, as shown in Figure 2-27. You can select the Tetra radio button in the Geodesic Base Type area; the resulting surface will consist of tetrahedrons and triangular faces, as shown in Figure 2-28. Similarly, if you select the Octa radio button, you will get a surface consisting of octagons and triangular faces, as shown in Figure 2-29. By default, the Smooth check box is selected. As a result, it makes hemisphere smooth. On selecting the Hemisphere check box, one half of the geosphere will be created. If the Base to Pivot check box is selected, it will shift the pivot point of the geosphere to the base.
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          Figure 2-27 The geosphere displayed on selecting the Icosa radio button
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          Figure 2-28 The geosphere displayed on selecting the Tetra radio button
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          Figure 2-29 The geosphere displayed on selecting the Octa radio button

        

      

    


     


    Creating a Cylinder


    Menu bar: Create > Standard Primitives > Cylinder 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Cylinder


    The Cylinder tool is used to create a cylinder that can be sliced along its major axis. To create a cylinder, activate the required viewport by clicking in it and choose the Cylinder tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-30.


     


    Press and hold the left mouse button to specify the center of the base of the cylinder and then drag the cursor to define the radius of the cylinder. Release the left mouse button. Next, move the cursor up or down to define the height of the cylinder. Click after you get the desired height; a cylinder will be created, as shown in Figure 2-31.
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          Figure 2-30 Various rollouts to create a cylinder
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          Figure 2-31 A cylinder displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the cylinder are discussed next.


     


    Creation Method Rollout


    The options in this rollout are the same as those discussed in the Sphere tool.


     


    Parameters Rollout


    The options in this rollout are used to modify the cylinder. The Radius spinner is used to set the radius of the cylinder. The Height spinner is used to specify the height for the cylinder. The value in the Height Segments spinner defines the number of segments along the height of the cylinder. The value in the Cap Segments spinner specifies the number of segments at the top and the bottom of the cylinder. The value in the Sides spinner specifies the number of sides on the cylinder. Different shapes of the cylinder can be created by entering different values in the Sides spinner. By default, the Smooth check box is selected, therefore, the cylinder appears smoother. The Slice On check box is the same as described in the Sphere tool.


     


    Creating a Cone


    Menu: Create > Standard Primitives > Cone 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Cone


    The Cone tool is used to create upright or inverted round cones. To create a cone, activate the viewport and then choose the Cone tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-32.
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      Figure 2-32 Various rollouts to create a cone
    


    
      

    


    Press and hold the left mouse button to specify the center of the base of the cone and then, drag the cursor to define radius 1 for base of the cone. Release the left mouse button and move the cursor up or down to define the height of the cone. Next, click to get the desired height. Move the cursor up or down again and click to define radius 2 of the cone; a cone will be created, as shown in Figure 2-33.
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          Figure 2-33 A cone displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the cone are discussed next.


     


    Creation Method Rollout


    The options in this rollout are the same as those discussed in the Sphere tool.


     


    Parameters Rollout


    The Radius 1 and Radius 2 parameters are used to create pointed or flat-topped cones by specifying the first and second radii for the cone. The Height spinner is used to specify the height of the cone. If you specify a negative value for the Height spinner, the cone will be created below the construction plane.


     


    Creating a Tube


    Menu bar: Create > Standard Primitives > Tube 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Tube


    The Tube tool is used to create round and prismatic tubes. The tube primitive is similar to the cylinder primitives with a hole in it. To create a tube, activate the required viewport and choose the Tube tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-34.


    



     [image: C02SC013.PCX]


    
      Figure 2-34 Various rollouts to create a tube
    


    
      

    


    Press and hold the left mouse button to specify the center of the tube and then drag the cursor to define the first radius of the tube. It can be the inner or the outer radius of the tube. Next, release the left mouse button, move the cursor, and then click to define the second radius. Next, move the cursor up or down and click to get the desired height of the tube; a tube will be created, as shown in Figure 2-35.
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          Figure 2-35 A tube displayed in the viewport


        

      

    


     


    Various rollouts used to create and modify the tube are discussed next.


     


    Creation Method Rollout


    The options in this rollout are the same as those discussed in the Sphere tool.


     


    Parameters Rollout


    The options in this rollout are used to modify the tube. The Radius 1 and Radius 2 spinners are used to specify the inner and outer radii of the tube. The larger value represents the outer radius while the smaller value represents the inner radius. The Height spinner is used to specify the height of the tube. If you specify negative value for this parameter, the tube will be created below the construction plane. The other options in this rollout are the same as those described in the Cylinder tool.


     


    Creating a Torus


    Menu bar: Create > Standard Primitives > Torus 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Torus


    The Torus tool is used to create doughnut like shapes. To create a torus, activate the required viewport and choose the Torus tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-36.
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      Figure 2-36 Various rollouts to create a torus
    


    
      

    


    Press and hold the left mouse button to specify the center of the torus and then drag the cursor to define the radius of the torus. Release the left mouse button and then drag the cursor to adjust the radius of the circular cross-section of the torus. Click to get the desired radius; a torus will be created, as shown in Figure 2-37.
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          Figure 2-37 A torus displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the torus are discussed next.


     


    Creation Method Rollout


    The options in this rollout are the same as those discussed in the Sphere tool.


     


    Parameters Rollout


    The options in this rollout are used to modify the torus. The Radius 1 spinner is used to specify the radius for the ring of the torus. Therefore, you can specify the distance from the center of the torus to the center of the cross-sectional circle in this spinner. By default, the value of the Radius 2 spinner is set to 10. This spinner specifies the radius of the cross-sectional circle. The value in the Rotation spinner defines the degree of rotation of the circular cross-section of the torus. The value in the Twist spinner specifies how much the circular cross-section of the torus can be twisted. The Segments spinner defines the number of segments around the circumference of the torus. The Sides value specifies the number of sides in the circular cross-section of the torus. In the Smooth area of the Parameters rollout, there are four radio buttons. By default, the All radio button is selected. As a result, smoothness is applied to all surfaces of the torus. You can select the Sides radio button to apply smoothness between adjacent segments. If you select the Segments radio button, smoothness is applied to the segments individually. It results in the formation of ring-like segments along the torus. Select the None radio button, if you do not want to apply smoothness to the torus. The function of the Slice On check box is the same as described for the Sphere tool.


     


    Creating a Pyramid


    Menu bar: Create > Standard Primitives > Pyramid 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Pyramid


    To create a pyramid, activate the viewport and choose the Pyramid tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed, as shown in Figure 2-38.
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      Figure 2-38 Various rollouts to create a pyramid
    


    
      

    


    Press and hold the left mouse button to specify the first corner of the pyramid and then drag the cursor to define the width and depth of the pyramid. Release the left mouse button and drag the cursor upward. Click after you get the desired height; a pyramid will be created, as shown in Figure 2-39.
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          Figure 2-39 A pyramid displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the pyramid are discussed next.


     


    Creation Method Rollout


    The options in this rollout are used for creating a pyramid dynamically. By default, the Base/Apex radio button is selected. As a result, the first point is specified as the first corner of the base of the pyramid. You can select the Center radio button to specify the first point as the center of the base of the pyramid.


     


    Parameters Rollout


    The options in this rollout are used to modify the pyramid. The Width, Depth, and Height spinners are used to specify the width, depth, and height, respectively of the pyramid. The values in the Width Segs, Depth Segs, and Height Segs spinners define the number of segments on the corresponding sides of the pyramid.


     


    Creating a Plane


    Menu bar: Create > Standard Primitives > Plane 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Plane


    To create a plane, activate the required viewport and then choose the Plane tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed.


     


    Press and hold the left mouse button to specify the first corner of the plane and then drag the cursor to define the length and width of the plane. Release the left mouse button; a plane will be created, as shown in Figure 2-40.
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      Figure 2-40 A plane displayed in the viewport
    


    
      

    


    Various rollouts used to create and modify the plane are discussed next.


     


    Creation Method Rollout


    The options in this rollout are used for creating a plane dynamically. By default, the Rectangle radio button is selected. As a result, the first point is specified as the corner of a rectangular plane. You can select the Square radio button to specify the first point as the center of a square plane. Note that in the case of a square plane, the length and width of the plane will be equal.


     


    Parameters Rollout


    The options in this rollout are used to modify the plane. The Length and Width spinners are used to specify the length and width, respectively of the plane. The values in the Length Segs and Width Segs spinners define the number of segments along the length and width of the plane, respectively. The Render Multipliers area is used to set the multipliers for rendering. The Scale spinner is used to specify the value by which the length and width will be multiplied at rendering. The Density spinner is used to specify the value by which the number of segments along the length and width will be multiplied at rendering.


     


    Creating a Teapot


    Menu bar: Create > Standard Primitives > Teapot 

    Command Panel: Create > Geometry > Standard Primitives >

    Object Type rollout > Teapot


    To create a teapot, activate the required viewport and choose the Teapot tool from the Object Type rollout; the Name and Color, Creation Method, Keyboard Entry, and Parameters rollouts will be displayed.


     


    Press and hold the left mouse button to define the center of the bottom face and then drag the cursor to define the radius of the teapot. Release the left mouse button after you get the desired radius; a teapot will be created with the pivot point at the center of its base, as shown in Figure 2-41.
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          Figure 2-41 A teapot displayed in the viewport

        

      

    


     


    Various rollouts used to create and modify the teapot are discussed next.


     


    Creation Method Rollout


    The options in this rollout are the same as those discussed in the Sphere tool.


     


    Parameters Rollout


    The options in this rollout are used to modify the teapot. The Radius spinner is used to specify the overall size of the teapot. Therefore, it specifies the distance from the center of the teapot to the body parameter. The Segments spinner is used to specify the number of divisions in each quadrant of the body. By default, the Smooth check box is selected. Therefore, all parts of the teapot will be smoothened. A teapot has four parts: body, handle, spout, and lid. If you want to remove any one of the parts, clear the check box corresponding to that part in the Teapot Parts area of the Parameters rollout. You can also use different parts of a teapot individually to make another object. For example, you can use the handle of the teapot for creating a coffee mug.


     


    Rendering a Still Image


    Menu bar: Rendering > Render 

    Toolbar: Main Toolbar > Render Production
 Keyboard: SHIFT + Q


    Rendering is a process of generating a 2D image from a 3D scene. It shows the lighting effects, materials applied, background, and other settings that you have applied to the scene. The basic rendering for a still scene is discussed next while the advance rendering for the animated scenes will be discussed in the later chapters.


     


    To render a still image, activate the viewport and choose the Render Setup tool from the Main Toolbar; the Render Setup: Default Scanline Renderer dialog box will be displayed. The Common tab is chosen by default in this dialog box. In the Common Parameters rollout, make sure that the Single radio button is selected in the Time Output area. This will enable you to render a single frame at a time. In the Output Size area, set the parameters or use the default ones and then choose the Render button at the lower right corner in the dialog box; the rendered image will be displayed in the Perspective, frame 0, Display Gamma:2.2, RGBA Color16 Bits/Channel (1:1) window, as shown in Figure 2-42.


    [image: C02SC143.PCX]


     Figure 2-42 The Perspective, frame 0, RGBA Color16 Bits/Channel (1:1) window


     


    Here, Perspective refers to the name of the viewport that you have selected at rendering and frame 0 refers to the number of frame that has been rendered.


     


    Note


    1. To render a view quickly, choose the Render Production tool from the Main Toolbar or press the F9 key.


    



    


    2. In 3ds Max 2016, you can upload resources to Autodesk A360 cloud and render a scene using the A360 cloud rendering service. This service produces quality renderings in A360 cloud space in considerably less time and you can continue working on your computer even if the rendering is going on in A360 cloud space. To enable the A360 cloud rendering mode, choose the Render Setup tool from the Main Toolbar; the Render Setup: Default Scanline Renderer dialog box will be displayed. In this dialog box, select A360 Cloud Rendering Mode from the Target drop-down list.


    



    


    To save the rendered image, choose the Save Image button in the Perspective, frame 0, Display Gamma:2.2, RGBA Color 16 Bits/Channel (1:1) window; the Save Image dialog box will be displayed. Now, select the type of image format from the Save as type drop-down list and enter the name of the image in the File name text box. Next, browse to the folder where you want to save the scene and choose the Save button; a dialog box will be displayed. You can adjust the settings for the file format you have chosen in this dialog box. Use the default settings and choose the OK button; the image file will be saved at the selected location.


     


    Note


    In later chapters, the Perspective, frame 0, Display Gamma:2.2, RGBA Color16 Bits/Channel (1:1) window is referred to as the Rendered Frame window.


     


    Quicksilver Hardware Renderer


    By default, a 3ds Max scene is rendered using the Scanline renderer. However, if you choose the Quicksilver hardware renderer, you can achieve various rendering styles such as wireframe rendering, clay rendering, non-photorealistic rendering, and so on. To do so, you need to follow the steps given next.


     


    1. Activate any of the viewport and choose the Render Setup tool from the Main Toolbar; the Render Setup: Default Scanline Renderer dialog box will be displayed. The Common tab is chosen by default in this dialog box.


     


    2. Select the Quicksilver Hardware Renderer option from the Renderer drop-down list. Alternatively, collapse the Common Parameters rollout in this tab and expand the Assign Renderer rollout. In this rollout, choose the Choose Renderer button at the right of the Production text box; the Choose Renderer dialog box will be displayed. Select the Quicksilver Hardware Renderer option and choose the OK button to exit the Choose Renderer dialog box. Notice the change in the Render Setup dialog box.


     


    3. Choose the Renderer tab; various rollouts will be displayed, refer to Figure 2-43. In the Visual Style area of the Visual Style & Appearance rollout, various options are available in the Rendering Level drop-down list, as shown in Figure 2-44.


    



    [image: C02SC165.pcx]


    Figure 2-43 The Render Setup: Quicksilver Hardware Renderer dialog box


    



    


    [image: C02SC166.pcx]


    
      Figure 2-44 The Rendering Level drop-down list
    


     


    4. To change the rendering style, you can select the required option from the Rendering Level drop down list. Next, choose the Render button at the upper right corner of the dialog box; the rendered image will be displayed as per the option selected in the drop-down list.


    



    


    NVIDIA iray Renderer


    The NVIDIA iray renderer creates physically accurate renderings by tracing the light paths. The performance of the renderer can be improved if the system is equipped with a graphics card having a CUDA (Compute Unified Device Architecture) enabled Graphic Processing Unit (GPU).


     


    When you change the current renderer to the NVIDIA iray renderer using the Render Setup dialog box, the iray, Advanced Parameters, Displacement Parameters, Hardware Resources, and Motion Blur rollouts will be displayed in the Render Setup dialog box. The procedure to change the renderer has been explained in detail in the previous section. Figure 2-45 shows the iray rollout in the Render Setup dialog box. It has three radio buttons namely: Time, Iterations, and Unlimited. By selecting the Time radio button, you can specify the duration of the rendering. By selecting the Iterations radio button, you can specify the number of iterations (passes) to be computed before showing the final render. If the Unlimited radio button is selected, rendering will continue for indefinite time and stops when satisfactory quality of rendering is achieved. The rendering done by the iray renderer appears more grainy in the first few passes. The graininess decreases as you increase the number of passes. The NVIDIA iray renderer renders glossy reflections and self illuminating objects with much more precision as compared to the other renderers. However, this renderer supports only certain materials, maps, and shader types.
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      Figure 2-45 The iray rollout in the Render Setup dialog box

    


    Changing the Background Color


    Menu bar: Rendering > Environment 

    Keyboard: 8


    By default, the background color of the final output is black at the time of rendering. To change the background color, choose Rendering > Environment from the menu bar; the Environment and Effects dialog box will be displayed, as shown in Figure 2-46. In this dialog box, the Environment tab is chosen by default. The Common Parameters, Exposure Control, and Atmosphere rollouts will be displayed under this tab. In the Common Parameters rollout, the Background area is used to change the background color of the scene on rendering. In the Background area, choose the color swatch corresponding to the Color parameter; the Color Selector: Background Color dialog box will be displayed. Select a new color and choose the OK button. Next, close the Environment and Effects dialog box; the background will display the new color on rendering.
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          Figure 2-46 The Environment and Effects dialog box

        

      

    


      


     


    tutorials


    Tutorial 1


    In this tutorial, you will create 3D model of a coffee table and chairs, as shown in Figure 2-47, by using the standard primitives. (Expected time: 30 min)


    [image: C02SC125.PCX]



    Figure 2-47 The model of coffee table and chairs



     


    The following steps are required to complete this tutorial:


     


    a. Create the project folder.


    b. Create top of the coffee table.


    c. Create legs of the coffee table.


    d. Create base of the coffee table


    e. Create chairs.


    f. Change background color of the scene.


    g. Save and render the scene.


     


    Creating the Project Folder


    Before starting a new scene, it is recommended that you create a project folder. Creating a project folder helps you keep all the files of a project in an organized manner. Open the Windows Explorer and browse to the Documents folder. In this folder, create a new folder with the name 3dsmax2016. The 3dsmax2016 folder will be the main folder and it will contain all the project folders that you will create while doing tutorials of this textbook. Now, you will create first project folder for Tutorial 1 of this chapter. To do so, you need to follow the steps given next:


     


    1. Start Autodesk 3ds Max 2016.


     


    2. If 3ds Max is already running, you need to reset it. To do so, choose Reset from the Application menu. If the current work is not saved, the Autodesk 3ds Max 2016 message box is displayed. Next, choose the desired option from this message box; the 3ds Max message box is displayed. Choose the Yes button from the message box; a new screen is displayed with default settings.


     


    Note


    The Reset option is used to reset 3ds Max settings such as viewport configuration, snap settings, the Material Editor dialog box, background image, and so on. It also restores the startup defaults.


     


    3. Choose the Application button; the Application menu is displayed. Next, choose Manage > Set Project Folder from it; the Browse For Folder dialog box is displayed.


     


    4. In the Browse For Folder dialog box, navigate to \Documents\3dsmax2016. Next, choose the Make New Folder button to create a new folder with the name c02_tut1. Next, choose the OK button to close the Browse For Folder dialog box.


     


    5. Choose Save from the Application menu; the Save File As dialog box is displayed.


     


    Note


    The scenes created in 3ds Max are saved with the .max extension. As the project folder is already created, the path \Documents\3dsmax2016\c02_tut1\scenes is displayed in the Save in drop-down list of the Save File As dialog box.


    
      
        

      


      
        Tip: After setting the project when you open or save a scene, 3ds Max uses the scenes folder inside the project folder by default.

      

    


     


    6. Enter c02tut1 in the File name edit box and then choose the Save button to close the dialog box.


    



    Note


    1. When you start 3ds Max, the last project that you have worked with is opened and an empty scene is created with the name Untitled.


    



    2. You can also save a scene in old versions (2013 to 2016) of 3ds Max. To do so, select the desired option from the Save as type drop-down in the Save File As dialog box.


     


    3. It is recommended that you frequently save the files while you are working on them by pressing the CTRL+S keys.Autodesk 3ds Max creates a backup of the scene and saves changes periodically. In case of system failure, you can open the auto backup scene file and continue working on it. If you have not created the project folder on Windows 7, the default path to save the auto backup file is as follows: C:\users\<username>\My Documents\3dsmax\autoback. However, if you have created the project folder, the backup file will be saved in the autoback subfolder of the project folder. When 3ds Max is saving a file, the information, “Autosave in progress... (Press ESC to cancel)” is displayed in the prompt line at the bottom of the interface. If the size of the file is too large and it is taking time to save, you can press ESC to interrupt the saving process. You can also set the number of autoback files, their names, and backup time interval. To do so, choose Customize > Preferences from the menu bar; the Preferences Settings dialog box will be displayed. Next, choose the Files tab and then set the options as required in the Auto Backup area of dialog box.


     


    Creating Top of the Coffee Table


    In this section, you will create the top of the coffee table using the Cylinder tool and the Tube tool.


     


    1. Choose Create > Geometry from the Command Panel; Standard Primitives is displayed in the drop-down list below the Geometry button. Also, the Object Type rollout is displayed in the Command Panel. Next, choose the Tube tool from the Object Type rollout.


     


    2. Activate the Top viewport. Expand the Keyboard Entry rollout from the Command Panel. and enter the values in this rollout, as given next.


     


    Inner Radius : 60 Outer Radius : 80 Height: 4.2


     


    Choose the Create button; a tube with the name Tube001 is created in the viewports.


     


    3. In the Parameters rollout, enter 48 in the Sides spinner; Tube001 is displayed in the viewports, as shown in Figure 2-48.


     


    4. Choose the color swatch in the Name and Color rollout to change the color of Tube001; the Object Color dialog box is displayed. Now, using this dialog box, modify the color of Tube001 to light brown.


     


    5. Create another tube in the Top viewport by using the method described earlier. Enter the following values in the Keyboard Entry rollout:


     


    Z: -0.5 Inner Radius : 60 Outer Radius : 40


    Height: 4.2


    



    


    Tube002 is displayed in the viewports, refer to Figure 2-49. Also, change the color of Tube002 to light brown.
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        Figure 2-48 The Tube001 displayed in viewports

      

    


     


    
      [image: C02SC026.PCX]


      
        Figure 2-49 The Tube002 displayed in viewports

      

    


     


    6. Make sure the Top viewport is activated and then choose the Cylinder tool from the Object Type rollout. Next, expand the Keyboard Entry rollout and enter the values as given next:


     


    Radius: 40 Height: 4.2


     


    Choose the Create button; a cylinder is created in the viewports with the name Cylinder001, refer to Figure 2-50.
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        Figure 2-50 The Cylinder001 displayed in the viewports

      

    


     


    7. In the Parameters rollout, enter 48 in the Sides spinner. Also, change the color of Cylinder001 to light brown.


     


    8. Select Tube001, Tube002, and Cylinder001 from the Scene Explorer and right-click; a quad menu is displayed. Choose Add Selected To > New Group from it; the Group dialog box is displayed. Enter top in this dialog box and choose OK; the top group is created with 3 objects in it.


     


    Creating the Legs of the Coffee Table


    In this section, you will create a leg of the table using the Cylinder tool and then clone it to create remaining legs..


     


    1. Create cylinder in the Top viewport and enter the following values in the Parameters rollout:


     


    Radius: 5 Height: 150


     


    2. In the Name and Color rollout, enter leg001 and press ENTER; the object is renamed. Next, change the color of Tube002 to light brown.


     


    3. Align leg001 with Tube001 in viewports using the Select and Move tool, as shown in Figure 2-51.


     


    
      [image: C02SC173.pcx]


      
        Figure 2-51 The leg001 aligned in viewports

      

    


     


    Next, you will create copies of leg001.


     


    4. Activate the Top viewport and make sure leg001 is selected. Next, move the cursor over the Y axis, press and hold the SHIFT key, and drag leg001 upward. Now, release the left mouse button and the SHIFT key; the Clone Options dialog box is displayed, as shown in Figure 2-52.
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    Figure 2-52 The Clone Options dialog box 


    



    5. Make sure the Copy radio button is selected in the Object area and 1 is displayed in the Number of Copies spinner of the Clone Options dialog box. Next, choose the OK button; leg002 is created. Align leg002 in the viewports, as shown in Figure 2-53.
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    Figure 2-53 The leg002 created after cloning leg001 


    Note


    1. The cloned objects when created, if are not named, get automatically named in a sequence starting from the original object.


     


    2. You can also clone an object by holding the SHIFT key while rotating or scaling it.


     


    6. Select leg001 and leg002 from the Scene Explorer. Next, move the cursor over the X axis, press and hold the SHIFT key, and drag leg001 and leg002 toward right until the value in the X spinner of the Coordinate display at the bottom of the screen becomes around 106. Release the left mouse button and the SHIFT key; the Clone Options dialog box is displayed.


    
      
        


      


      
        7. Make sure the Copy radio button is selected in the Object area and 1 is displayed in the Number of Copies spinner of the Clone Options dialog box. Next, choose the OK button; leg003 and leg004 are created, refer to Figure 2-54.
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        Figure 2-54 The leg003 and leg004 created


      

    


     


    8. Select leg001, leg002, leg003, and leg004 from the Scene Explorer and group them under the name legs as discussed earlier.


    



    Creating Base of the Coffee Table


    In this section, you will create base of the table by using the Cylinder tool.


     


    1. Make sure the Top viewport is activated and then choose the Cylinder tool from the Object Type rollout. Next, expand the Keyboard Entry rollout and enter the values as given next:


     


    Z: -125 Radius: 60 Height: 4.2


    



    


    Choose the Create button; a cylinder is created in the viewports with the name Cylinder002.


     


    2. Rename it as base01 and assign light brown color to it, refer to Figure 2-55.
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        Figure 2-55 The base01 created

      

    


     


    Next, you will create supports for base01.


     


    3. Activate the Front viewport. Next, choose the Cylinder tool from the Object Type rollout.


     


    4. Expand the Keyboard Entry rollout and enter the values as given next:


     


    Radius: 4 Height: 140


     


    Choose the Create button; a cylinder is created in the viewports with the name Cylinder002.


     


    5. In the Name and Color rollout, enter support01 and press ENTER; the cylinder is named as support01. Also, change the color of support01 to light brown.


     


    6. Align support01 using the Select and Move and Select and Rotate tools from the Main Toolbar, as shown in Figure 2-56.
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        Figure 2-56 Alignment of support01 in viewports

      

    


     


    7. In the Top viewport, copy support01 by using the Clone Options dialog box as described earlier; support002 is created. Now, align it with base01 using the Select and Move and Select and Rotate tools, refer to Figure 2-57.
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        Figure 2-57 Alignment of support002 with base01

      

    


     


    8. Select base01, support01, and support002 from the Scene Explorer and group them under the name base as discussed earlier.


    



    9. Select base, top, and legs groups from the Scene Explorer and group them under the name table as discussed earlier.


     


    Creating Chair


    In this section, you will create chair using the Box tool.


     


    1. Select table from the Scene Explorer and right-click; a quad menu is displayed. Choose Hide Selection from it; table is hidden.


     


    2. Activate the Top viewport. Next, choose the Box tool from the Object Type rollout and create a box. Now, choose the Modify tab from the Command Panel.


     


    3. Rename the box as base. In the Parameters rollout, enter the values as given next:


     


    Length: 60 Width: 58 Height: 5


     


    Next, you will create legs of the chair.


     


    4. Repeat step 2 to create one more box. In the Parameters rollout, enter the values as given next:


     


    Length: 5 Width: 5 Height: 55


     


    5. Rename the box as leg01. Next, align leg01 with base, as shown in Figure 2-58.
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        Figure 2-58 Alignment of leg01 with base

      

    


     


    6. Create 3 copies of leg01 as discussed earlier and align them, as shown in Figure 2-59.


     


    
      [image: C02SC035.PCX]


      
        Figure 2-59 Alignment of legs with base

      

    


     


     


    7. Select all the legs from the Scene Explorer and group them with the name legs.


    



    


    Next, you will create back of the chair.


     


    8. Activate the Front viewport. Next, choose the Box tool from the Object Type rollout and create a box. Now, choose the Modify tab from the Command Panel.


     


    9. In the Parameters rollout, enter the values as given next:


     


    Length : 9.5 Width : 65


     


    10. Rename the created object as back1. Next, align it with base, refer to Figure 2-60.
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      Figure 2-60 Alignment of back1 with base


      


    


    Note that you may need to adjust the position of back1 at the time of alignment of objects in step 14.


     


    11. Repeat step 8 to create one more box.


    



    


    12. In the Parameters rollout, enter the values as given next:


     


    Length : 62 Width : 5.5 Height: 3.5


     


    13. Rename it as back2. Next, create 4 copies of back2 and align them with base using the Select and Move and Select and Rotate tools, refer to Figure 2-61. Also, align back1 with all these parts, as shown in Figure 2-61.


    



     [image: C02SC052_New.pcx]


    
      Figure 2-61 Alignment of back2 and its copies


      


    


    14. Select back1, back2, back3, back004, back005 and back006 from the Scene Explorer and group them under the name back as discussed earlier.


     


    
      
         

      

    


    Next, you will create handrests for the chair.


     


    15. Create a box in the Top viewport and enter the values in the Parameters rollout, as given next:


     


    Length: 45 Width: 5.2 Height: 2


    



    


    Align it with back2, as shown in Figure 2-62.
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        Figure 2-62 Alignment of box with back2

      

    


     


    16. Create one more box in the Top viewport and enter the values in the Parameters rollout, as


    given next:


     


    Length: 25 Width: 5.2 Height: 2


     


    Align it with the box created in step 16, as shown in Figure 2-63.
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      Figure 2-63 Alignment of box in the viewports


      


    


    17. Create a copy of both the boxes created above and align them with base, as shown in Figure 2-64.
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    Figure 2-64 Alignment of boxes in the viewports 


    



    18. Create a group of four boxes created in above steps under the name handrest.


     


    19. Select back, base, legs, and handrest from the Scene Explorer and group them with the name chair.


     


    20. Right-click in the viewport and choose Unhide All from the quad menu displayed; table is visible in the viewports.


     


    21. Choose the Select and Uniform Scale tool from the Main Toolbar and scale chair in proportion to table.


     


    22. Create a copy of chair and align table and chairs, as shown in Figure 2-65.


    
      
         

      

    


    Changing Background Color of the Scene


    In this section, you will change background color of the scene.


     


    1. Choose Rendering > Environment from the menu bar; the Environment and Effects dialog box is displayed with the Environment tab chosen by default in this dialog box.


    


    2. In the Background area of the Common Parameters rollout, choose the color swatch corresponding to the Color parameter; the Color Selector: Background Color dialog box is displayed. Select the white color and choose the OK button.


     


    3. Close the Environment and Effects dialog box.


     


    Saving and Rendering the Scene


    In this section, you will save the scene that you have created and then render it. You can also view the final rendered image of this model by downloading the c02_3dsmax_2016_rndr.zip file from www.cadcim.com. The path of the file is as follows: Textbooks > Animation and Visual Effects > 3ds Max > Autodesk 3ds Max 2016: A Comprehensive Guide


     


    1. Choose Save from the Application menu.


     


    2. Activate the Perspective viewport. Next, choose the Render Production tool fromthe Main Toolbar; the Rendered Frame window is displayed with the final output of the table, as shown in Figure 2-65.
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        Figure 2-65 The final output after rendering

      

    


     


    [image: 30110.jpg] 


    Tutorial 2


    In this tutorial, you will create 3D model of a park bench, as shown in Figure 2-66, using the standard primitives. (Expected time: 90 min)


     [image: C02SC118.PCX]


    
      Figure 2-66 The model of a park bench


      


    


    The following steps are required to complete this tutorial:


     


    a. Create the project folder.


    b. Create horizontal back supports.


    c. Group horizontal back supports.


    d. Create horizontal seat supports.


    e. Group horizontal Seat Supports


    f. Create vertical back supports.


    g. Create rivets for the horizontal back support.


    h. Align rivets .


    i. Create right side rivets.


    j. Rotate the back support.


    k. Create leg supports.


    l. Create rivets for the seat support.


    m. Create legs of the park bench.


    n. Save and render the scene.


    
      
         

      

    


    Creating the Project Folder


    Create a new project folder with the name c02_tut2 at \Documents\3dsmax2016 and then save the file with the name c02tut2, as discussed in Tutorial 1.


     


    Creating Horizontal Back Supports


    In this section, you need to create horizontal back supports of the park bench.


     


    1. Activate the Top viewport. Choose Create > Geometry in the Command Panel; Standard Primitives is displayed in the drop-down list. Next, choose the Box tool from the Object Type rollout; various rollouts are displayed in the Command Panel.


     


    2. Expand the Keyboard Entry rollout and set the values as given below:


    



    


    Length: 1.5 Width: 124 Height: 6.03


     


    3. Choose the Create button from the Keyboard Entry rollout; a box is created in the viewports, refer to Figure 2-67


    



     [image: C02SC043.PCX]


    
      Figure 2-67 A box created


      


    


    4. In the Name and Color rollout, name the box as horizontal back support001 and press the ENTER key.


     


    5. Choose the color swatch from the Name and Color rollout; the Object Color dialog box is displayed. Now, using this dialog box, modify the color of horizontal back support001 to light brown. Choose the OK button to close the Object Color dialog box.


     


    Next, you need to create copies of horizontal back support001.


     


    6. Activate the Front viewport. Choose the Select and Move tool from the Main Toolbar and make sure that horizontal back support001 is selected. Next, move the cursor over the Y axis. Press and hold the SHIFT key and the left mouse button. Now, drag horizontal back support001 upward until the value in the Y spinner in the Coordinate display becomes around 8.0. Release the left mouse button and the SHIFT key; the Clone Options dialog box is displayed.


     


    7. In the Clone Options dialog box, make sure the Copy radio button is selected. Set the value in the Number of Copies spinner to 4. Choose the OK button; four boxes having same dimensions are created and are automatically named as horizontal back support002, horizontal back support003, horizontal back support004, and horizontal back support005.


     


    8. Choose the Zoom Extents All tool from the viewport navigation controls; the horizontal back supports are displayed in the viewports, as shown in Figure 2-68.


    



    [image: C02SC154.PCX]


    Figure 2-68 Horizontal back supports displayed in viewports 


    Next, you need to rotate horizontal back support005.


     


    9. Activate the Left viewport and select horizontal back support005. Next, right-click on the Select and Rotate tool in the Main Toolbar; the Rotate Transform Type-In dialog box is displayed.


    



    10. In the Absolute:World area, set the value -10 in the X spinner, as shown in Figure 2-69 and then press the ENTER key; horizontal back support005 gets rotated, refer to Figure 2-70. Now, close the Rotate Transform Type-In dialog box.


    



    
      
        [image: C02SC103.PCX]


        
          Figure 2-69 The Rotate Transform Type-In dialog box
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          Figure 2-70 The horizontal back support005


          geometry after being rotated in the Left viewport

        

      

    


     


    11. Click anywhere in the viewport to deselect horizontal back support005.


     


    Grouping Horizontal Back Supports
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