
 
 
 
Cameras 

 
Cameras present a scene from a particular point of view. Camera objects simulate still-image, motion 

picture, or video cameras in the real world. 

  Create panel   (Cameras) 

 Standard menu: Create menu  Cameras 

 Enhanced menu: Objects menu  Cameras 

With a Camera viewport you can adjust the camera as if you were looking through its 

lens. Camera viewports can be useful for editing geometry as well as setting up a scene for rendering. 

Multiple cameras can give different views of the same scene. 

The Camera Correction modifier lets you correct a camera view to 2-point perspective, in which vertical 

lines remain vertical. 

If you want to animate the point of view, you can create a camera and animate its position. For example, 

you might want to fly over a landscape or walk through a building. You can animate 

other camera parameters as well. For example, you can animate the camera's field of view to give the 

effect of zooming in on a scene. 

The Display panel's Hide By Category rollout has a toggle that lets you turn the display of camera objects 

on and off. 

A convenient way to control the display of camera objects is to create them on a separate layer. You can 

hide them quickly by turning off the layer. 

 

TIP:The Perspective Match utility allows you to start with a background photograph and create 

a camera object that has the same point of view. This is useful for site-specific scenes. 

There are two kinds of camera objects: 

 A Target camera views the area around a target object. When you create a target camera, you see a 

two-part icon representing the camera and its target (which displays as a small box). The camera and 

the camera target can be animated independently, so target cameras are easier to use when 

the camera does not move along a path. 

 A Free camera views the area in the direction the camera is aimed. When you create a free camera, 

you see a single icon representing the camera and its field of view. The camera icon appears the same 

as a target camera icon, but there is no separate target 

icon to animate. Free cameras are easier to use when 

the camera's position is animated along a path. 

 

An example of a camera in a scene. 

 

 

 

 

The result after 

rendering through the camera. 

You can create cameras from the Create menu  Cameras 

submenu, or by clicking the Cameras button on the Create panel. 
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You can also create a camera by activating a Perspective viewport, and then choosing Views 

menu  Create Camera From View. 

After you have created a camera, you can change viewports to display the camera's point of view. While 

a camera viewport is active, the navigation buttons change tocamera navigation buttons. You use the 

Modify panel in conjunction with a camera viewport to change the camera's settings. 

While you use the navigation controls for a camera viewport, you can constrain Truck, Pan, and Orbit 

movement to be vertical or horizontal only with the  key. 

You can move a selected camera so its view matches that of a Perspective, Spotlight, or 

another Camera view. 

Choosing a Camera for Vertical Views 

If you need an animated camera to look vertically upward or downward, use a free camera. If you use a 

target camera you might run into a problem of unexpected movement. 3ds Max constrains a 

target camera's up-vector (its local positive Y axis) to be as close as possible to the world positive Z axis. 

This is no problem when you are working with a static camera. However, if you animate the camera and 

put it in a nearly vertical position, either up or down, 3ds Max flips the Camera view to prevent the up-

vector from becoming undefined. This creates sudden changes of view. 

Camera Object Icons 

Camera objects are visible in viewports unless you choose not to display them. However, the geometry 

that appears in the viewport is only an icon meant to show you where the camera is located and how it is 

oriented. 

Target cameras create a double icon, representing the camera (a blue box intersecting a blue triangle) and 

the camera target (a blue box). Free cameras create a single icon, representing the camera and its field of 

view. 

 

A free camera has no target. A target camera has a target sub-

object. 

You cannot shade camera objects. However, you can render their 

icons using Animation menu  Make Preview and turning 

on Cameras in the Display In Preview group. 

The display of camera object icons is not scaled when you change the scale of the viewport. When you 

zoom in on a camera, for example, the icon size does not change. To change the size of camera object 

icons, you can use the Viewports panel of the Preferences dialog, and change the value of Non-Scaling 

Object Size. 

Scale transforms have the following effects on a camera object: 

 Uniform Scale has no effect on a free camera, but does change the target camera's Target Distance 

setting. 

 Non-Uniform Scale and Squash change the size and shape of the camera's FOV cone. You see the 

effect in the viewport, but the camera's parameters do not update. 

mental ray Camera Shaders 

When you use the mental ray renderer, you can apply shaders to the camera used to render the scene. 

Specifically, you can assign shaders to modify the camera's lens, its output, or its volume (effectively 

making a volume out of the entire scene). 
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A dimly lit scene                                         The scene's colors desaturated using the Night shader 

Lens shader: lume Night shader with Multiplier set to 0.5 

You assign camera shaders using the Render Setup dialog  Camera Effects rollout while the mental ray 

renderer is active. 

NOTE:No camera output shaders are provided with 3ds Max. You might have access to light map shaders if 

you have obtained them from other shader libraries or custom shader code. 

Procedures 

To render a scene using a camera: 

1. Create the camera and aim it at the geometry you want to be the subject of your scene. To aim a 

target camera, drag the target in the direction you want the camera to look. To aim a free camera, 

rotate and move the camera icon. 

2. With one camera selected, or if only one exists in the scene, set a Camera viewport for 

that camera by activating the viewport, then press C. If multiple cameras exist and none or more than 

one are selected, 3ds Max prompts you to choose which camera to use. 

You can also change to a Camera viewport by clicking or right-clicking the Point-Of-View viewport label, 

and then from the POV viewport label menu choosing Cameras  the name of the camera of choice. 

3. Adjust the camera's position, rotation, and parameters using the Camera viewport’s navigation 

controls. Simply activate the viewport, then use the Truck, Orbit, and DollyCamera buttons. Alternately 

you can select the camera components in another viewport and use the move or rotate icons. 

If you do this while the Auto Key button is on, you animate the camera. 

4. Render the camera viewport. 

To change a viewport to a Camera view: 

1. In any viewport, click or right-click the Point-Of-View viewport label menu. 

2. From the menu that opens, choose Cameras. 

The Cameras submenu shows the name of each camera in the scene. 

3. Click the name of the camera you want. 

The viewport now shows the camera's point of view. 

The default keyboard shortcut for camera viewports is C. 

Making a camera viewport active does not automatically select the camera. To adjust a camera by 

using its viewport and the Modify panel at the same time, select thecamera and then make 

the Camera viewport active. 

As in other viewports, in Camera viewports you can opt to see a display of safe frame areas to help you 

compose the final rendered output. 

TIP:Alternatively, you can automatically create a camera that matches the view in the active viewport and 

set the viewport to use that camera by pressing +C. For more information, see Create Camera From 

View. 

To match a camera to a viewport: 
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1. (Optional)  Select a camera. 

2. Activate a Perspective viewport. 

3. Press +C. 

4. If no camera was selected, 3ds Max creates a new target camera whose field of view matches the 

viewport. If you first selected a camera, 3ds Max moves the camera to match the Perspective view and 

changes the viewport to a camera viewport for the camera object. 

To control the display of camera objects, do one of the following: 

 Go to the  Display panel and in the Hide By Category rollout, turn Cameras on or off. 

 Choose Tools menu  Display Floater, and on the Object Level tab, turn Cameras on or off. 

When Hide  Cameras is off, cameras appear in viewports; when Hide  Cameras is on, they don't 

appear. 

When camera icons are displayed, the Zoom Extents commands include them in views. 

When camera icons are not displayed, the Zoom Extents commands ignore them. 

To change the display size of camera icons: 

 Choose Customize  Preferences  Viewports, and set Non-Scaling Object Size (default=1.0 in 

current units). 

NOTE:This also changes the size of light icons, helper objects, and other non-scaling objects in the 

scene. 

To use the Modify panel in conjunction with a Camera viewport: 

1. In any viewport,  select the camera. 

2. Right-click the Camera viewport to activate the viewport without deselecting the camera. 

The Camera viewport becomes active, but the camera is still selected in the other viewports. 

3. Adjust the camera using its Parameters rollout on the  Modify panel, or the viewport navigation 

buttons. 

The Camera viewport updates as the parameters are changed. 

To constrain Pan and Orbit to be vertical or horizontal: 

 Hold down  as you drag in the viewport. 

The initial direction of the drag sets the constraint. If you drag vertically at first, the pan or orbit is 

constrained to be vertical; if you drag horizontally at first, the constraint is horizontal. 

The Zoom Extents All flyout and the Min/Max toggles remain visible. These controls aren't specific 

to camera views. Clicking Zoom Extents All affects other kinds of viewports, but does not 

affect Camera viewports. 

To see the safe frame: 

 Click or right-click the Point-Of-View viewport label. From the POV viewport label menu, choose 

Show Safe Frame. 

The safe frames are displayed in three concentric boxes. The outermost safe frame matches the render 

output resolution. 

The safe frame matches the render output resolution. 
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Boxes in the viewport indicate safe frames. 

 

 

 

 

Free Camera 

Free cameras view the area in the direction where the camera is aimed. Unlike target cameras, which have 

two independent icons for the target and the camera, free cameras are represented by a single icon, 

making them easier to animate. Free cameras can be used when the camera's position is animated along 

a trajectory, as in a walkthrough of a building or when the camera is attached to a moving vehicle. The 

free camera can bank as it travels along the path. If the camera needs to be directly overhead in a scene, 

use a free camera to prevent it from spinning. 

  Create panel   (Cameras)  Object Type rollout  Free 

 Standard menu: Create menu  Cameras  Free Camera 

 Enhanced menu: Objects 

menu  Cameras  Free Camera 

 

A free camera can move and be oriented 

without restrictions. 

Initial Direction of a Free Camera 

A free camera’s initial direction is along 

the negative Z axis of the active 

construction grid of the viewport you 

click. 

In other words, if you click in an 

orthographic viewport, the 

initial camera direction is directly away 

from you. Clicking the Top viewport aims 

the camera downward, clicking the Front 

viewport aims the camera at the scene 

from the front, and so on. 

Clicking in a Perspective, User, Light, or Camera viewport aims the free camera downward, along the 

negative Z axis of the World Coordinate System. 

Because the camera is created on the active construction plane, where you also create geometry, you 

might have to move the camera before you can see objects in itsCamera viewport. Check the camera’s 

position from several viewports to correct. 

Procedures 

To create a free camera: 

1. Do one of the following: 

 Choose Create menu  Cameras  Free Camera. 
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 On the  Create panel, click  (Cameras), then on the Object Type rollout, turn on Free. 

2. Click the viewport location where you want the camera to be. 

The kind of viewport you click determines the free camera's initial direction: the initial direction is 

along the negative Z axis of the active construction grid of the viewport you click. 

The camera is now part of the scene. 

3. Set the creation parameters. 

4.  Rotate and  move the camera to adjust the point of view. 
Target Camera 

A target camera “views” the area around the target icon that you place when you create the camera. A 

target camera is easier to aim than a free camera because you simply position the target object at the 

center of interest. 

  Create panel   (Cameras)  Object Type rollout  Target 

 Standard menu: Create menu  Cameras  Target Camera 

 Enhanced menu: Objects menu  Cameras  Target Camera 

You can animate both the target camera and its target to create interesting effects. To animate both the 

target and camera along a path, it is best to link them both to a dummy object, then animate the dummy. 

NOTE:When you add a target camera, 3ds Max automatically assigns a Look At controller to it, with 

the camera's target object assigned as the Look At target. You can use the controller settings on the 

Motion panel to assign any other object in the scene as the Look At target. 

 

Target cameras always face their target. 

Procedures 

To create a target camera: 

1. Do one of the following: 

 On the  Create panel, 

click  (Cameras), then on the 

Object Type rollout, turn on Target. 

 Choose Create 

menu  Cameras  Target Camer

a. 

2. Drag in a viewport. The initial 

point of the drag is the location of 

the camera, and the point where you 

release the mouse is the location of the target. 

The camera is now part of the scene. It is aimed at the target, which is a separate object. 

3. Set the creation parameters. 

Interface 

See Common Camera Parameters for a description of the common camera parameters. 

The distance from the camera to the target is displayed at the bottom of the Parameters rollout. You can 

animate this parameter, or directly animate the target object's location. 

When you rename a target camera, the target is automatically renamed to match. For example, 

renaming Camera01 to Rolli causes Camera01.Target to become Rolli.Target. The target's name must have 

the extension .Target. Renaming the target object does not rename the camera object. 
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Clicking the line that connects the camera and its target selects both objects. However, region selection 

doesn't recognize the link line. 

If a target camera is already selected, you add its target to the selection by right-clicking the camera, and 

then choosing Select Target from the quad menu  Tools1 quadrant. Or you can hold down the  key 

and click the target to add it to the selection set. 

Characteristics of Camera 

Characteristics of Cameras 

Real-world cameras use lenses to focus the light reflected by a scene onto a focal plane that has a light-

sensitive surface. 

 

Real-world camera measurements. A: 

Focal length; B: Field of view (FOV) 

Focal Length 

The distance between the lens and the 

light-sensitive surface, whether film or 

video electronics, is called the focal 

length of the lens. Focal length affects 

how much of the subject appears in the 

picture. Lower focal lengths include more 

of the scene in the picture. Higher focal 

lengths include less of the scene but show 

greater detail of more distant objects. 

Focal length is always measured in 

millimeters. A 50mm lens is a common 

standard for photography. A lens with a focal length less than 50mm is called a short or wide-angle lens. A 

lens with a focal length longer than 50mm is called a long or telephoto lens. 

Field of View (FOV) 

The field of view (FOV) controls how much of the scene is visible. The FOV is measured in degrees of the 

horizon. It is directly related to the focal length of the lens. For example, a 50mm lens shows 46 degrees of 

the horizon. The longer the lens, the narrower the FOV. The shorter the lens, the wider the FOV. 

Relationship Between FOV and Perspective 

Short focal lengths (wide FOV) emphasize the distortions of perspective, making objects seem in-depth, 

looming toward the viewer. 

Long focal lengths (narrow FOV) reduce perspective distortion, making objects appear flattened and 

parallel to the viewer. 

Upper left: Long focal length, narrow FOV 

Lower right: Short focal length, wide FOV 

The perspective associated with 50 mm lenses appears 

normal, partly because it is close to what the eye sees, 

and partly because such lenses are so widely used for 

snapshots, news photos, cinema, and so on. 

Differences Between Camera Objects and Real-

World Cameras 

Many other controls on real-world cameras (such as those 

for focusing a lens, and advancing film) aren’t needed for 

computer rendering and have no counterpart in 
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thecamera objects. 

3ds Max does have counterparts for the camera movements used in movie making, such as truck, dolly, 

and pan. See Camera Viewport Controls. 

Procedures 

To match a real-world camera frame proportion: 

1. Choose Rendering  Render Setup. 

The Render Setup dialog opens. 

2. In the Output Size group, click the arrow to display the list of real world output sizes. 

3. Select the type you want (both film and video output sizes are available). 

4. Click or right-click the Camera viewport label, and turn on Show Safe Frames. 

The Safe Frame proportions will match those of the selected output size. 
Exposure Control in Real-World Cameras 

3ds Max uses concepts from the photographic world to help you design proper lighting conditions. Shutter 

speed and aperture are particularly important concepts to understand. They are used to control the 

amount of light in a scene. They also control focus effects. 

If you are not familiar with how camera shutter speed and aperture can affect scene lighting and focus, 

read on. Otherwise, skip this section. 

 
Aperture 

In photography, the aperture controls the amount of 

light passing through a camera lens. Most often, an iris 

diaphragm is used to control the opening. The various 

settings are called f-stops. The smaller the f-stop, the 

larger the opening. Standard f-stop values are f1.8, f2.8, 

f4, f5.6, f8, f11 and f16. 

 

Figure A = f1.8 

Figure B = f5.6 

Figure C = f11 

Aperture can also be used to control depth of 

field. Depth of field is a technique used to 

focus on a fixed point in a scene, called a 

focal plane. The area around the focal plane 

remains in focus, while the rest of the image is blurred. More 

blurring occurs when the aperture is wider (set to a smaller f-

stop). 

The  illustration shows the effect of depth of field in a scene. 

The focal plane is set short, so that the chair is in focus, leaving 

the background blurred. 

 
Shutter Speed Control 
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A camera shutter is set to various speeds, each of which determine 

the length of time a film is exposed. Shutter mechanisms are 

commonly blinds-like components that open progressively. Most 

often, they open up vertically, althought they can also open up 

horizontally. Some devices, especially motion-picture cameras, 

have rotating shutters. 

If the blades move 

slowly, a bigger slit 

opens and more light 

comes in. This is useful for dark environments or ones where 

there isn’t a lot of motion. (Fast-moving objects, like a car 

racing by, blur when shutter speed is set too low.) 

 

If the blades move fast, the slit is smaller and less light travels 

through the lens. This is useful for fast-moving action or bright 

environments with sun, snow, and sand. 

 
Aperture and Shutter Speed 

The following graphic illustrates the amount of light going through a lens set to an aperture opening of f11. 

In Figure A, shutter speed is fast and only a small amount of light travels through. In Figure B, shutter 

speed is slow and more light travels 

through. 

 

Usually, you need to adjust both the 

shutter speed and aperture value to 

ensure that an optimum amount of light 

enters the camera. 

In an exterior setting on a sunny day, for 

example, you would combine a faster 

shutter speed with a small aperture to 

compensate for the bright environment. 

 

If the day is cloudy, however, you might 

want to reduce the speed so that more light 

travels through the lens. Otherwise, your 

shot will be underexposed and appear too 

dark. 

 

If your environment includes fast-moving objects, 

you may choose to use a faster shutter speed to 

prevent blurring. To compensate for the faster 

shutter speed, you would also need to open the 

aperture to let in more light. 
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The challenge is to strike an effective balance 

between shutter speed and aperture. A setting 

that works well in one situation might not 

necessarily work well in another. 

Summary 

As you develop your scenes in 3ds Max, you will 

need to experiment with various aperture and 

shutter-speed settings to obtain the right lighting 

conditiond. 

3ds Max provides you with a variety of exposure presets formulated to suit specific environmental 

conditions. You can then fine-tune your exposure by manually adjusting shutter speed and f-stops as 

needed. 

 

The next three illustrations show the effects different 

exposure settings can have on an identical scene. 

 

Properly exposed scene: shutter speeed 1/500s at 

f8.-------------------> 

 

<---------Underexposed scene: shutter speeed 1/1000s 

at f16. 

 

Overexposed scene: shutter speeed 1/100s at 

f5.6.----------------> 
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Common Camera Parameters 

Most of the camera controls are common to both kinds of cameras. This topic describes those controls. 

  Create panel  Cameras  Target button or Free button  Parameters rollout 

Procedures 

To view a wider area, do either of the following: 

1. Use the FOV spinner to increase the camera's field of view. 

2. Click a button with a shorter focal length. Use the Lens spinner to give the focal length a value other 

than the preset "stock" values on the buttons. 

To view a narrower area, do either of the following: 

1. Change the FOV parameter to decrease the camera's field of view. 

2. Click a button with a longer focal length. Use the Lens parameter to give the focal length a value 

other than the preset "stock" values on the buttons. 

In a camera viewport, the FOV button lets you adjust the field of view interactively. 

The camera viewport Perspective button also changes the FOV in conjunction with dollying the camera. 

NOTE:Only the FOV value is saved with the camera. The focal length value is merely an alternative way 

to express and select the FOV. 

To set the camera lens size: 

1. In the Stock Lenses group, click a button to choose a stock focal length. 

2. Set the Lens spinner to a custom focal length. 

TIP:If you want to maintain the same lens, avoid using the FOV or Perspective controls among the 

navigation icon buttons, and don't change the FOV spinner. 

IMPORTANT:When a camera viewport is active, changing the Output Size or (custom) Aperture Width 

in the Render Setup dialog will change the camera's Lens setting. 

To match a camera to a film or video format: 

1. On the  Render Setup dialog, in the Output Size group, choose the type of output you want. 

Use either of the following methods. 

 Choose a preset, such as HDTV (video), from the drop-down list. The Aperture Width is 

locked to the preset's values. 

 Choose Custom, and then set the desired Aperture Width value. (You can adjust the other 

output values at any later time. They have no affect on the camera lens settings, although they do 

affect the cropping of the scene.) 

2. After setting Aperture Width, set the Lens value for the camera to the type of camera lens you want 

to emulate (for example, 50mm). 

To maintain the same lens, avoid using the FOV or Perspective controls among the navigation icon 

buttons. 

To find a lens's focal length: 

 To find the focal length of a lens based on changes in aperture width, open the Render Setup 

dialog, choose Custom from the Output Size drop-down list, and specify a value in the Aperture Width 

spinner. The new value of the camera's Lens parameter is based on the new Aperture Width value. 

To display a camera's cone: 

 Turn on Show Cone. 
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The camera's field-of-view cone appears outlined in light blue. 

NOTE:A camera's cone is always visible while the camera object is selected, regardless of the Show 

Cone setting. 

 

To display a camera's horizon line: 

 Turn on Show Horizon. 

A dark gray line appears at the level of 

the horizon in the camera's viewport. 

 

The horizon line shown in the 

viewport. 

The horizon line might not be visible if the horizon is 

beyond the camera's field of view, or if the camera is 

tilted very high or low. 

To change the environment range: 

 Adjust the value of Near Range or Far Range. 

By default, the Near Range=0.0 and the Far Range 

equals the Far clipping plane value. 

Environment ranges determine the near and far 

range limits for atmospheric effects you set in the 

Environment dialog. 

To see the environment ranges in viewports: 

 Turn on Show. 

The environment range displays as two planes. The plane closest to the camera is the near range and 

the one farthest from the camera is the far range. 

To set clipping planes: 

1. Turn on Clip Manually. 

When Clip Manually is off, the camera ignores the location of the Near and Far clipping planes, and 

their controls are unavailable. The camera renders all geometry within its field of view. 

2. Set the Near Clip value to position the near clipping plane. 

Objects closer to the camera than the Near distance are not visible to the camera and aren't rendered. 

3. Set the Far Clip value to position the far clipping plane. 

Objects farther from the camera than the Far distance are not visible to the camera and aren't 

rendered. 

You can set the Near clipping plane close to the camera so that it doesn't exclude any geometry, and 

still use the Far plane to exclude objects. Similarly, you can set the Far clipping plane far enough from 

the camera that it doesn't exclude any geometry, and still use the Near plane to exclude objects. 

The Near value is constrained to be less than the Far value. 

If the clipping plane intersects an object, it cuts through that object, creating a cutaway view. 
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The effect of clipping planes 

To apply a multi-pass rendering effect 

to a scene: 

1. In the Multi-Pass Effect group, 

turn on Enable and choose either 

Depth Of Field or Motion Blur. 

2. In the Multi-Pass Effect group, 

turn on Enable. 

Depth Of Field is the only multi-pass 

effect that is provided with 3ds Max by 

default. 

3. In the Multi-Pass Effect group, turn on Enable and choose Depth Of Field. 

4. Use the Depth Of Field Parameters rollout or the Motion Blur Parameters rollout to set the values 

for the effect you chose. 

5. Activate a camera viewport. 

6. In the Multi-Pass Effect group, click Preview to preview the effect in the camera viewport. 

The Preview button has no effect if a camera viewport isn't active. 

7. Render the scene or animation. 

Interface 

 

Lens 

Sets the camera's focal length in millimeters. Use the Lens spinner to 

give the focal length a value other than the preset "stock" values on the 

buttons in the Stock Lenses group box. 

Changing the Aperture Width value on the Render Setup dialog also 

changes the value in the Lens spinner field. This doesn't change the 

view through the camera, but it does change the relationship between 

the Lens value and the FOV value, as well as the aspect ratio of 

the camera's cone. 

FOV Direction flyout 

Lets you choose how to apply the field of view (FOV) value: 

  Horizontal (The default.) Applies the FOV horizontally. This is 

the standard way to set and measure the FOV. 

  Vertical Applies the FOV vertically. 

  Diagonal Applies the FOV diagonally, from one corner of the 

viewport to the other. 

FOV 

Determines how wide an area the camera views (field of view). When 

FOV Direction is horizontal (the default), the FOV parameter directly 

sets the arc of the camera'shorizon, measured in degrees. You can also 

set the FOV Direction to measure FOV vertically or diagonally. 
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You can also adjust the field of view interactively in a camera viewport by using the FOV button. 

Orthographic Projection 

When on, the camera view looks just like a User view. When off, the camera view is the standard 

perspective-like view. While Orthographic Projection is in effect, the viewport navigation buttons 

behave as they ordinarily do, except for Perspective. Perspective function still moves 

the camera and changes the FOV, but the Orthographic Projection cancels the two out, so you don't 

see any change until you turn off Orthographic Projection. 

Stock Lenses group 

15mm, 20mm, 24mm, 28mm, 35mm, 50mm, 85mm, 135mm, 200mm 

These preset values set the camera's focal length in millimeters. 

Type 

Changes the camera's type from a Target camera to a Free camera, and vice versa. 

NOTE:When you switch from a target camera to a free camera, any animation applied to 

the camera's target is lost, because the target object goes away. 

Show Cone 

Displays the cone (actually a pyramid) defined by a camera's field of view. The cone appears in the 

other viewports but does not appear in a camera viewport. 

Show Horizon 

Displays the horizon line. A dark gray line appears at the level of the horizon in the camera's 

viewport. 

Environment Ranges group 

Near Range and Far Range 

Determine the near and far range limits for the atmospheric effects set on the Environment 

panel. Objects between the two limits fade between the Far % and Near % values. 

Show 

Displays rectangles within the camera's cone to show the Near and Far range settings. 

 

 

Top: Conceptual image of the Near and Far ranges. 

 

 

 

 

 

Bottom: Result after rendering. 

Clipping Planes group 

Sets options to define clipping planes. In viewports, clipping 

planes are displayed as red rectangles (with diagonals) within the camera's cone. 
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Clip Manually-Turn on to define clipping planes. 

When Clip Manually is off, geometry closer to the camera than 3 units is not displayed. To 

override this, use Clip Manually. 

Near Clip and Far Clip-Sets near and far planes. Objects closer than the near clipping plane or farther than 

the far clipping plane are invisible to the camera. The limit of the Far Clip value is 10 to the power of 32. 

With manual clipping on, the near clipping plane can be as close to the camera as 0.1 unit. 

WARNING:Extremely large Far Clip values can produce floating-point error, which can cause 

Z-buffer problems in the viewport, such as objects appearing in front of other objects when 

they shouldn't. 

 

Conceptual image of Near and Far 

clipping planes. 

Multi-Pass Effect group 

These controls let you assign a depth-

of-field or motion blur effect to 

the camera. When generated by 

a camera, these effects generate 

blurring by rendering the scene in 

multiple passes, with offsets. They 

increase rendering time. 

TIP:The depth-of-field and motion blur 

effects are mutually exclusive. Because 

they rely on multiple rendering passes, applying both to the same camera could be prohibitively slow. If 

you want to use both depth-of-field and motion blurring in the same scene, use multi-pass depth-of-field 

(using these camera parameters) and combine it with object motion blur. 

Enable-When on, previewing or rendering uses the effect. When off, the effect is not rendered. 

Preview-Click to preview the effect in an active camera viewport. This button has no effect if the active 

viewport is not a camera view. 

[effect drop-down list]-Lets you choose which multi-pass effect to generate, Depth Of Field or Motion Blur. 

These effects are mutually exclusive. Default=Depth Of Field. 

This list also lets you choose Depth of Field Parameter (mental ray/iray), which lets you use 

the native depth-of-field effect of the mental ray, iray, or Quicksilver renderer. 

While Nitrous viewports are active, Camera viewports also display depth of field when Enable 

is turned on. 

NOTE:The rollout for the chosen effect appears, by default, after the Parameters rollout. 

Render Effects Per Pass-When on, applies rendering effects, if any are assigned, to each pass of the multi-

pass effect (depth of field or motion blur). When off, applies rendering effects only after the passes that 

generate the multi-pass effect. Default=off. 

Turning off Render Effects Per Pass can improve the render time for multi-pass effects. 

Target Distance-With a free camera, sets a point to use as an invisible target so that you can orbit 

a camera around that point. With a target camera, indicates the distance between thecamera and its 

target. 
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Controlling the camera 

Using Transforms to Aim a Camera 

You can use transforms to aim a camera and change its orientation in the scene. 

 Move adjusts the position of the camera object or the position of a target camera’s target. 

Because the target is displayed as a small square, and because it is often in the same area as objects that 

are the subject of the camera, it can be hard to select by clicking. Select the camera object, right-click, then 

choose Select Target from the Tools 1 (upper-left) quadrant of the quad menu. You can also 

choose Cameras from the Selection Filters list on the toolbar, and then click the target. 

 Rotate adjusts the orientation of the camera object. This transform is most useful with free cameras. 

You can’t rotate a Target camera about its local X and Y axes, because it is constrained to aim at its target. 

Use Move to move the camera or its target. 

Also, if you rotate a Target camera to a nearly vertical position, either up or down, 3ds Max must flip 

the Camera view to prevent the up-vector from becoming undefined. If you need a camera to look 

vertically upward or downward, use a Free camera. 

In a Camera viewport, you can also use the navigation buttons to adjust the camera interactively. Some 

navigation buttons, such as Dolly and Orbit actually move the cameraor its target. 
Using Clipping Planes to Exclude Geometry 

Clipping planes let you exclude some of a scene’s geometry and view or render only certain portions of the 

scene. Each camera object has a near and a far clipping plane. Objects closer than the near clipping plane 

or farther than the far clipping plane are invisible to the camera. 

Clipping planes are useful for rendering selected portions of a scene that has a lot of complex geometry. 

They can also help you create cutaway views. 

 

Left: Clipping plane excludes the 

foreground chair and the front of the 

table. 

Right: Clipping plane excludes the 

background chair and the rear of the 

table. 

Clipping plane settings are part of 

the camera’s parameters. The location of 

each clipping plane is measured along 

the camera’s line of sight (its local Z axis) 

in the current units for the scene. 

You can set the near clipping plane close 

to the camera so that it doesn’t exclude 

any geometry, and still use the far plane to exclude objects. Similarly, you can set the far clipping plane far 

enough from the camera that it doesn’t exclude any geometry, and still use the near plane to exclude 

objects. 

The near value is constrained to be less than the far value. 

If the clipping plane intersects an object, it cuts through that object, creating a cutaway view. (How much 

of the cutaway object is visible depends on whether the object’s material is two-sided or not.) 
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You can also use clipping planes in non-camera viewports. Simply click or right-click the Point-Of-View 

(POV) viewport label, and from the POV viewport label menu, chooseViewport Clipping. 

WARNING:If you use the mental ray renderer, geometry outside the clipping planes might still appear in 

renderings. 
Using the Horizon to Match Perspective 

The horizon of a scene is the edge of vision at the height of the camera, parallel with the world coordinate 

plane. You can view the horizon in camera viewports. 

 

Horizon line displayed in 

a camera viewport 

A camera is level when it and its target are 

the same height from the world 

coordinate plane. In other words, 

the camera’s local Z axis is parallel to the 

world plane. When thecamera is level, the 

horizon line is centered in the viewport. 

As the camera tilts up, the horizon line 

lowers; as it tilts down, the horizon line 

raises. 

The horizon line control is in 

the camera’s Parameters rollout. 

The horizon line can help you match the 

perspective of your scene to the perspective of a still image. In general, matching perspective involves the 

following steps: 

1. Display the horizon line. Use it to help you adjust the camera and target so they are level. 

2. Display the image in the camera viewport. Use Views  Viewport Background and choose Files in 

the Background Source group. 

If the image's horizon and the camera horizon don't match, you have to offset the image, perhaps by 

using a paint program. 

3. Use  (Orbit) to move the camera until the perspective of the scene roughly matches that of the 

still image. 

4. Adjust the camera's  perspective to fine-tune the perspective match. 

5. Use  (Move) with the camera or target to position the scene against the background. 

If you raise or lower the camera, raise or lower the target by an equal amount, in order to keep them 

level and maintain the horizon. 

TIP:For a Free Camera, you can also use the Perspective Match utility to match the camera perspective 

to a photograph. 

Animating Cameras 

You animate a camera by using transforms or changing its creation parameters in different keyframes 

while the Set Key or Auto Key button is on. 3ds Max interpolatescamera transforms and parameter values 

between keyframes, as it does for object geometry. 

See Auto Key Animation Mode and Track View for further descriptions of animation. This topic summarizes 

some possibilities and suggests some techniques. 
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In general, it’s best to use a free camera when the camera is to move within the scene; use 

a target camera when camera position is fixed. 

Moving a Camera Along a Path 

Having a camera follow a path is a common way to create architectural walkthroughs, roller coaster rides, 

and so on. 

 If the camera must bank or tilt close to the vertical (as on a roller coaster), use a free camera. 

Assign the Path constraint directly to the camera object. The camerafollows the path, and you can 

adjust its point of view by adding pans or rotate transforms. This is comparable to filming with a hand-

held camera. 

 For a target camera, link both the camera and its target to a dummy object, then assign the path 

constraint to the dummy object. This is comparable to mounting thecamera on a tripod on a dolly. It is 

easier to manage than having, for example, separate paths for the camera and its target. 

Following a Moving Object 

You can use a LookAt constraint to have the camera automatically follow a moving object. 

 The LookAt constraint makes the object replace the camera’s target. 

If the camera is a target camera, its previous target is ignored. 

If the camera is a free camera, it effectively becomes a target camera. While the LookAt constraint 

assignment is in effect, the free camera cannot rotate around its local X and Y axes, and can’t be aimed 

vertically because of the up-vector constraint. 

 An alternative is to link a target camera’s target to the object. 

Panning a Camera 

You can animate the pan of any camera very easily by following these steps: 

1. Select the camera. 

2. Activate the Camera viewport. 

3. Turn on  (Auto Key), and advance the time slider to any frame. 

4. Turn on  (Pan), in the viewport navigation tools, the drag the mouse to pan the camera. 

Orbiting a camera 

You can animate the orbiting of any camera very easily by following these steps: 

1. Select the camera. 

2. Activate the Camera viewport. 

3. Turn on  (Auto Key), and advance the time slider to any frame. 

4. Use  (Orbit), in the viewport navigation tools, then drag the mouse to orbit the camera. 

The target camera revolves around its target; the Free camera revolves around its target distance. 

Zooming a camera 

Zooming moves toward or away from the camera’s subject matter by changing the focal length of the lens. 

It differs from dollying, which physically moves the camera but leaves the focal length unchanged. You can 

zoom by animating the value of the camera’s FOV parameter. 

Creating Animated Cutaway Views 

You can animate the creation of a cutaway view by animating the location of the near or far clipping 

planes, or both. 
Dolly Camera, Target, or Both 

   

The buttons on this flyout replace the Zoom button when a Camera viewport is active. Use them to move 

the camera and/or its target along the camera's main axis, toward or away from what the camera is 

pointing at. 
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 Activate a Camera viewport.  Viewport navigation controls   (Dolly Camera) or  (Dolly 

Target) or  (Dolly Camera + Target) 

 

Dollying a camera 

A free camera moves along its depth axis in 

the direction its lens is pointing. Unlike a 

target camera, its target distance remains 

fixed, no matter how far you dolly. 

NOTE:The three buttons of the 

Dolly Camera flyout are available when a 

target camera viewport is active. When a 

free camera viewport is active, the button 

appears as a flyout, but only Dolly Camera is 

available for this type of camera. If you 

activate a target camera viewport, the three 

buttons are again available. 

Procedures 

To dolly a camera: 

1. Activate a Camera viewport. 

2. Click  (Dolly Camera) or one of the other buttons on the same flyout. 

3. Drag to move the camera. 

 Drag up to move the camera forward along its line of sight. 

 Drag down to move the camera backward along its line of sight. 

4. Press  or right-click to turn off the button. 

Interface 

 
The Dolly Camera flyout consists of the following individual buttons: 

 Dolly Camera-Moves only the camera to and from its target. If you go past the target, the camera flips 

180 degrees and moves away from its target. 

 Dolly Target-Moves only the target to and from the camera. You see no visual change in 

the camera viewport, unless you dolly the target to where it passes through the camera to the other side, 

at which point the camera view is reversed. However, changing the relative position of the target to 

the camera affects other adjustments, such as Orbit Camera, which uses the target as its rotational pivot. 

This option is available only if the viewport’s camera is a target camera. 

 Dolly Camera + Target-Moves both the target and the camera to and from the camera. 

This option is available only if the viewport’s camera is a target camera. 

Roll Camera 

 
Roll Camera rotates a target camera about its line of sight, and rotates a free camera about its local Z axis. 

 Activate a Camera viewport.  Viewport navigation controls   (Roll Camera) 

www.a2zpapers.com
We provide GNDU question papers, PTU question papers, PU question papers, LPU question papers, GNA university question papers, PSEB question papers, HPSEB question papers, ICSE question papers and CBSE question papers.

a2zpapers.com

a2zpapers.com

a
2
z
p
a
p
e
r
s
.
c
o
m

a
2
z
p
a
p
e
r
s
.
c
o
m

a2zpapers.com

www.a2zpapers.com
We provide GNDU question papers, PTU question papers, PU question papers, LPU question papers, GNA university question papers, PSEB question papers, HPSEB question papers, ICSE question papers and CBSE question papers.

a2zpapers.com

a2zpapers.com

a
2
z
p
a
p
e
r
s
.
c
o
m

a
2
z
p
a
p
e
r
s
.
c
o
m

a2zpapers.com

a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com
www.a2zpapers.com


 

Rolling a camera 

NOTE: This button replaces the Zoom Extents 

button when a Camera viewport is active. 

Procedures 

To roll a camera: 

1. Activate a Camera viewport. 

2. Click  (Roll Camera). 

The button highlights when it is on. 

3. Drag horizontally to roll the view. 

4. Press  or right-click to turn off the 

button. 
Truck Camera 

 
Truck Camera moves the camera parallel to the view plane. 

 Activate 

a Camera viewport.  Viewport 

navigation controls   (Truck Camera) 

 

Trucking a camera 

For a target camera, dragging the mouse 

moves both the camera and its target parallel 

to the Camera view. 

This button replaces the Pan button when 

a Camera viewport is active. 

Procedures 

To truck a camera: 

1. Activate a Camera viewport. 

2. Click  (Truck Camera). 

The button highlights when it is on. 

3. Drag to move the camera and its target. 

The camera and its target move parallel to the view plane, which is perpendicular to the camera's line 

of sight. 

4. Press  or right-click to turn off the button. 

To truck with the middle mouse button: 

 Hold down  (the middle mouse button) and drag. 

To constrain trucking to a single axis: 

 Hold down the  key. 

The truck is constrained to the first axis you move while the  key is down. 

To accelerate trucking: 

 Hold down the  key. 

Multi-pass  
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Multi-Pass Rendering Effects 

Cameras can create two kinds of rendering effects: depth of field and motion blur. 

  Create panel   (Cameras)  Target or Free  Parameters rollout  Multi-Pass Effect 

group 

 

Motion blur applied to wings of the 

flying dragon 

Multi-pass rendering effects use multiple 

renderings of the same frame, with 

slight camera movement between each 

rendering. The multiple passes simulate 

the blurring that film in a camera would 

register under certain conditions. 

Although it is not a multi-pass effect, the 

choices in the drop-down list also let you 

specify the depth-of-field value for 

the mental ray renderer. See Depth of 

Field Parameter (mental ray, iray, and 

Quicksilver Renderers). 

 

Depth of Field Parameter (mental ray, 
iray, and Quicksilver Renderers) 

On the Parameters rollout, a “Depth Of Field (mental ray/iray)” choice supports the renderer's native 

depth-of-field effect. This works for the mental ray, iray, and Quicksilver Hardware renderers. To use this, 

turn on Enable in the camera's Multi-Pass Effect group. Also turn on Depth Of Field on the Camera Effects 

rollout of the Render Setup dialog. 

  Create panel   (Cameras)  Target button or Free button  Parameters 

rollout  Multi-Pass Effect group.  Turn on Enable and choose Depth Of Field (mental ray).  Depth 

of Field Parameters rollout 

The native renderer depth-of-field effect is exclusive of the multi-pass version of the depth-of-field effect. 

(The mental ray and iray renderers also support motion blur forcameras, but the controls are not on 

the camera's Parameters rollout: Use the Motion Blur toggle on the Object Properties dialog 

for camera objects.) This setting has no effect on the default 3ds Max scanline renderer. 

While Nitrous viewports are active, Camera viewports also display depth of field when Enable is turned on. 

NOTE:When you use the mental ray or iray renderer, reflected or refracted light rays do not always respect 

a camera's clipping planes (set in the Clipping Planes group of the Parameters rollout). Also, large clipping-

plane values can cause poor quality in the rendering of shadow maps. To fix this, narrow the clipping range 

or use ray-traced shadows. 

Interface 

 

f-Stop 

Sets the camera's f-Stop. Increasing the f-Stop value narrows the depth of field, 
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and decreasing the f-Stop value broadens the depth of field. Default=2.0. 

The f-Stop can have a value less than 1.0. This is not realistic in terms of an actual camera, but it can 

help you adjust the depth of field for scenes whose scale does not use realistic units. 

Multi-Pass Depth of Field Parameters for Cameras 

Cameras can generate depth-of-field effects. Depth of field is a multi-pass effect. You turn it on in 

the Parameters rollout for cameras. Depth of field simulates a camera's depth of field by blurring areas of 

the frame at a distance from the camera's focal point (that is, its target or target distance). 

  Create panel   (Cameras)  Target button or Free button  Parameters 

rollout  Multi-Pass Effect group  Choose Depth Of Field effect.  Depth of Field Parameters 

rollout 

 

Multi-pass depth of field. Top: Focus is in 

the middle distance, near and far objects 

are blurred. Bottom left: Focus on near 

objects, far objects are blurred. Bottom 

right: Focus on far objects, near objects 

are blurred. 

You can preview depth of field in 

viewports. 

 

Previewing multi-pass depth of field in a 

shaded and a wireframe viewport 

IMPORTANT: This effect is for the default 

scanline renderer. The mental ray 

renderer has its own depth-of-field effect. 

See Depth of Field Parameter (mental ray, 

iray, and Quicksilver Renderers). 

TIP:To reduce the visible effect of 

multiple camera passes, try setting the 

antialiasing filter to Blend, with a Width value 

in the range 4.0 to 5.0, and a Blend value in 

the neighborhood of 0.1. (You choose the 

antialiasing filter and adjust its settings in 

the Default Scanline Renderer rollout.) Also, 

try reducing the Dither Strength value, in the effect's Pass Blending group, to the neighborhood of 0.2. 

NOTE:There is also a depth-of-field rendering effect. 

Interface 

 

NOTE:The multi-pass depth-of-field parameters are animatable. 

Focal Depth group 
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Use Target Distance 

When on, uses the camera's target distance as the point about which to offset 

the camera for each pass. When off, uses the Focal Depth value to offset 

the camera. Default=on. 

Focal Depth 

When Use Target Distance is off, sets the depth from which the camera is 

offset. Can range from 0.0 to 100.0, where 0.0 is at the camera's location and 

100.0 is in the extreme distance (effectively, infinity). Default=100.0. 

Low values of the Focal Depth give wildly blurry results. High Focal Depth 

values blur the distant portions of the scene. In general, using Focal Depth 

instead of thecamera's Target Distance tends to blur the entire scene. 

Sampling group 

Display Passes-When on, the rendered frame window displays the multiple 

rendering passes. When off, the frame window displays only the final result. 

This control has no effect on previewing depth of field in camera viewports. 

Default=on. 

Use Original Location-When on, the first rendering pass is in the camera's 

original location. When off, the first rendering pass is offset like all subsequent passes. Default=on. 

Total Passes-The number of passes used to generate the effect. Increasing this value can increase the 

effect's accuracy, but at a cost of rendering time. Default=12. 

Sample Radius-The radius by which the scene is shifted to generate blurriness. Increasing this value 

increases the overall blurriness of the effect. Decreasing it reduces the blurriness. Default=1.0. 

Sample Bias-Weights the blurring toward or away from the Sample Radius. Increasing this value increases 

the magnitude of depth-of-field blurring, giving a more even effect. Decreasing it decreases the magnitude, 

giving a more random effect. Can range from 0.0 to 1.0. Default=0.5. 

Pass Blending group 

The multiple depth-of-field passes are blended by dithering, which you can control by the parameters in 

this group. 

These controls apply only to renderings of the depth-of-field effect, not to previews in viewports. 

Normalize Weights-Passes are blended with random weighting to avoid artifacts such as streaking. When 

Normalize Weights is on, the weights are normalized, giving a smoother result. When off, the effect is a bit 

sharper but usually grainier. Default=on. 

Dither Strength-Controls how much dithering is applied to the rendered passes. Increasing this value 

increases the amount of dithering, and can make the effect grainier, especially at the edges of objects. 

Default=0.4. 

Tile Size-Sets the size of the pattern used in dithering. This value is a percentage, where 0 is the smallest 

tile, and 100 is the largest. Default=32. 

Scanline Renderer Params group 

These controls let you disable antialiasing or antialias filtering when you render the multi-pass scene. 

Disabling these rendering passes can improve render time. 

These controls apply only to renderings of the depth-of-field effect, not to previews in viewports. 

Disable Filtering-When on, disables the filtering pass. Default=off. 

Disable Antialiasing-When on, disables antialiasing. Default=off. 
Multi-Pass Motion Blur Parameters for Cameras 
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Cameras can generate motion blur effects. Motion blur is a multi-pass effect. You turn it on in 

the Parameters rollout for cameras. Motion blur simulates the motion blur of acamera by offsetting 

rendering passes based on movement in the scene. 

  Create panel   (Cameras)  Target button or Free button  Parameters 

rollout  Multi-Pass Effect 

group  Choose Motion Blur 

effect.  Motion Blur Parameters 

rollout 

 

Above: Motion blur applied to wings of 

the flying dragon. Below: Multiple passes 

appear in successive refreshes of the 

rendered frame window. 

You can preview motion blur in viewports. 

 

Previewing multi-pass motion blur in a 

wireframe and a shaded viewport 

IMPORTANT: This effect is for the default 

scanline renderer. The mental ray 

renderer has its own depth-of-field effect. 

See Motion Blur with the mental ray 

Renderer. 

TIP:To reduce the visible effect of 

multiple camera passes, try setting the 

antialiasing filter to Blend, with a Width 

value in the range 4.0 to 5.0, and a Blend 

value in the neighborhood of 0.1. (You 

choose the antialiasing filter and adjust its 

settings on the Default Scanline Renderer 

rollout.) Also, try reducing the Dither 

Strength value, in the effect's Pass Blending 

group, to the neighborhood of 0.2. 

Interface 

 

NOTE:The multi-pass motion blur parameters are animatable. 

Sampling group 

Display Passes 

When on, the rendered frame window displays the multiple rendering passes. 

When off, the frame window displays only the final result. This control has no 

effect on previewing motion blur in camera viewports. Default=on. 

Total Passes 

The number of passes used to generate the effect. Increasing this value can 

increase the effect's accuracy, but at a cost of rendering time. Default=12. 
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Duration (frames)-The number of frames in the animation to which the motion blur effect will be applied. 

Default=1.0. 

Bias-Changes the blurring so that it appears to derive more from frames before or after the current frame. 

Range=0.01 to 0.99. Default=0.5. 

By default, the blurring comes equally from frames before and after the current frame; that 

is, a blurred object appears at the center of the blurred area. This is the closest to what an 

actual camera would capture. Increasing the Bias value moves the blurring behind the blurred 

object, in relation to its direction of motion. Decreasing it moves the blurring in front of the 

blurred object. 

Extreme values move most of the blurring very close to the blurred object, which makes it 

difficult to see. For best results, use intermediate Bias values in the range 0.25 to 0.75. 

Pass Blending group 

The multiple motion blur passes are blended by dithering, which you can control by the parameters in this 

group. 

These controls apply only to renderings of the motion blur effect, not to previews in viewports. 

Normalize Weights-Passes are blended with random weighting to avoid artifacts such as streaking. When 

Normalize Weights is on, the weights are normalized, giving a smoother result. When off, the effect is a bit 

sharper but usually grainier. Default=on. 

Dither Strength-Controls how much dithering is applied to the rendered passes. Increasing this value 

increases the amount of dithering, and can make the effect grainier, especially at the edges of objects. 

Default=0.4. 

Tile Size-Sets the size of the pattern used in dithering. This value is a percentage, where 0 is the smallest 

tile, and 100 is the largest. Default=32. 

Scanline Renderer Params group 

These controls let you disable antialiasing or antialias filtering when you render the multi-pass scene. 

Disabling these rendering passes can improve render time. 

These controls apply only to renderings of the motion blur effect, not to previews in viewports. 

Disable Filtering-When on, disables the filtering pass. Default=off. 

Disable Antialiasing-When on, disables antialiasing. Default=off. 
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