
Light and shadow in the real world 

In the real world, when light shines on a surface, the parts of the surface facing 

toward the light source appear illuminated, and the parts of the surface facing 

away from the light source appear dark. If one object is located between a 

second object and the light source, the first object casts a shadow onto the 

second object. 

 

Indirect (global) vs. direct illumination 

 

Indirect (Global illumination) 

Indirect light is all the inter-reflected light in a scene. Global illumination is an 

approximation of real-world indirect light transmission. 

With global illumination, the contribution of bounced light from other surfaces in 

the scene is used to calculate the overall light contribution and the color values at 

points on objects that are not directly illuminated (that is, at points that do not 

receive light directly from a light source, such as a spot light). 

Global illumination occurs when light is reflected off of or transmitted through an 

opaque (reflection only), transparent or semi-transparent surface (from a surface 

to bounce off or be absorbed by another surface. 

Examples: 

 A crack at the bottom of a door can cause light to spill into a room. 

 White walls reflect light from the light source to another surface in a room. 

 A body of water can transmit light from its surface to the floor. (This is an 

example of Caustics, a form of global illumination.) 
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Local illumination (Light sources) 

Local illumination is only the light provided directly from a light source (such as a 

spot light). 

Direct light is emitted from a light source and travels in a straight path to the 

illuminated point (either on a surface or in a volume). 

With direct illumination only each light source's contribution is used to calculate 

the overall light contribution to any given illuminated point. 

Examples: 

 A spot light illuminates an actor on stage 

 Sunlight shines directly on sunbathers 

 

Default lighting 

By default, Maya scenes do not contain light sources. 

However, Maya’s default lighting helps you to visualize objects in Shaded display 

in the Scene view (press 5). If you turn default lighting off and have no lights in 

the scene, the scene appears black. 

To turn lights on or off, if for example, you want to see or render incandescent 

objects (for which no lighting is required),  

If you preview render a scene without a light, Maya creates directional light during 

the render so that your objects can be seen. Without it, your objects would not be 

illuminated; that is, your render would be black. 

This default light is parented to the rendered camera. The entire scene is 

illuminated no matter where the camera is facing.. 

After the preview render completes, Maya removes the default light from the 

scene. 

Direct light sources 

Area Light 

 

 

In Maya, area lights are two-dimensional rectangular light sources.  
Use area lights to simulate the rectangular reflections of windows on surfaces.  
An area light is initially two units long and one unit wide.  
Use Maya’s transformation tools to resize and place area lights in the scene. 
Compared to other light sources, area lights can take longer to render, but they can produce 
 higher quality light and shadows. Area lights are particularly good for high-quality still 
 images, but less advantageous for longer animations where rendering speed is crucial. 
Area lights are physically based—there is no need for a decay option.  
The angles formed with the area light and the point that is shaded determine 
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 the illumination. As the point moves further away from the area light, the angle decreases  
and illumination decreases, much like decay. 

Directional Light 

  

 

Use a directional light to simulate a very distant point light source (for example, the sun as  
viewed from the surface of the Earth). 
A directional light shines evenly in one direction only. Its light rays are parallel to each other, 
 as if emitted perpendicular from an infinitely large plane. 

Ambient Light 

  

 

An ambient light shines in two ways—some of the light shines evenly in all directions 
 from the location of the light (similar to a point light), and some of the light shines evenly in  
all directions from all directions (as if emitted from the inner surface of an infinitely large  
sphere).Use an ambient light to simulate a combination of direct light (for example, a lamp) 
 and indirect light (lamp light reflected off the walls of a room). 

Spot Light 

  

 

A spot light shines a beam of light evenly within a narrow range of directions that are defined  
by a cone. The rotation of the spot light determines where the beam is aimed. The width of 
 the cone determines how narrow or broad the beam of light is. You can adjust the softness of  
the light to create or eliminate the harsh circle of projected light. 
 You can also project image maps from spot lights.Use a spot light to create a beam of light 
 that gradually becomes wider (for example, a flashlight or car headlight). 

Point Light 

  

 

A point light shines evenly in all directions from an infinitely small point in space. Use a point light to simulate an incandescent light bulb or a star. 

Volume Light 

  

 

A major advantage of using a volume light is that you have a visual representation of the  
extent of the light (the space within which it is bound). 
You can achieve different effects with Volume Light Dir. Inward behaves like a point light  
and Down Axisacts like a directional light. Inward reverses the light direction for shading, 
 giving the appearance of inward illumination. When using shadows with Inward light  
direction you may get unexpected results. In all cases the light shape dictates the extent  
of the light. 
NOTE: Volume lights do not support hardware shadows. 

Absorption, reflection, and refraction of light 

The color of the objects we see in the natural world is a result of the way objects 

interact with light. When a light wave strikes an object, it can be absorbed, 

reflected, or refracted by the object. All objects have a degree of reflection and 

absorption. 

NOTE: 
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In the natural world, light can also be transmitted by an object. That is, light can 

pass through an object with no effect (an x-ray, for example). These types of 

light, however, are not represented in Maya because they have no visual effect. 

Absorption 

  

 

Light stops at the object and does not reflect or refract. Objects appear 
dark or opaque. 

Example: wood. 

Reflection on a smooth surface 

  

 

Light bounces off the surface of a material at an angle equal to the 
angle of the incoming light wave. 

Example: mirrors or glass. 

 

Scatter (Reflection on a rough surface) 

  

 

Light waves bounce off at many of angles because the surface is 
uneven. 

Example: the earth (that’s why the sky is blue). 

 

Refraction 

  

Light goes through the object and bends at an angle. 

Example: diamond (greater angle) or water (lesser angle) 
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Create a light source 

NOTE:Avoid instancing lights. This is particularly important for shadow depth 

maps and light fog. 

Copy the lights instead of instancing. For light fog, make sure that light fog is 

duplicated independently of the light because when you duplicate a light, its light 

fog is not duplicated with it. 

To create a light 

1. Do one of the following: 

 From the Create > Lights menu, select the type of light you want to create. 

By default, the light is added to the center of a scene. 

 To set light options before adding the light to the scene, select Create > 

Lights > . 

(You can make a one-time change to the default options of a type of light 

before you add the light, or you can adjust the options to change the way all 

subsequent lights you create look and work. ) 

 In the Hypershade, select Maya > Lights, then select the type of light you 

want to create. 

 Click the light icon on the Rendering shelf. 

A light’s default options determine how the light affects the scene and whether or 

not it casts shadows, but you can (and typically do) change most of these options 

on a per-light basis by adjusting the light’s attributes  
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Ambient Light options 

 

Depending on the editor from which you set these options, you may see a 

subset or all of the following attributes: 

Type 

Click the arrow to choose a light type from the drop-down list. When 

you change a light’s type, only those attributes common to both types 

retain their previous values or settings. Values and settings for non-

common attributes are lost. When you change a light’s light type, the 

light’s position is also preserved. 

Illuminates by Default 

If on, the light illuminates all objects and is included in the 

defaultLightSet. If off, the light only illuminates objects to which it is 

linked. Illuminates by Default is on by default. 

Intensity 

Represents the brightness of the light. A light with an Intensity value 

of 0 produces no light. A light with a negative Intensity value removes 

light from a scene in the area of the light’s influence. The slider range 

is 0 to 10, but you can type in a larger value for a brighter light (for 

example, 20). The default value is 1. 

TIP: Use a negative Intensity value to reduce or remove hot-spots or 

glare. 

Color 

Set the color of the light. Click the swatch either to change the light’s 

color in the Color Chooser or to map a texture to the light. If you map 

a texture, the light projects it (depending on the light Type). The 
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default setting is white. The following shows the rendered result when 

you map a Ramp texture to an Ambient light’s Color attribute. 

 

Ambient Shade 

The proportion of directional light to omnidirectional (ambient) light. 

The slider range is 0 (light comes from all directions) to 1 (light 

comes only from the position of the light). The default value is 0.45. 

Cast Shadows 

If on, the light produces depth map shadows (for directional, point, or 

spot lights) or raytraced shadows (for ambient lights). Cast 

Shadows is off by default. See also Shadow attributes. 

TIP: 

 Depth map shadows are typically used for quick render tests when 

the quality is not important. 

 Raytraced shadows produce more accurate results and can 

handle transparency, but can be slower. 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for 

example, colored glass). The default setting is black. 

You can also map textures to shadows to create interesting effects. 

The following example shows a Checker texture mapped to 

the Shadow Color of a Spot Light. 
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If you decide to map a texture that has color (such as the Stucco 

texture in the following example), change the texture’s color to black 

and white if desired. 

 

Shadow Rays 

Controls the graininess of soft shadow edges. Increasing the number 

of Shadow Rays also increases rendering times, so set it to the 

lowest value that produces acceptable results. The slider range is 1 

to 40. The default setting is 1. 
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Area Light options 

 

Depending on the editor from which you set these options, you may see a subset 

or all of the following attributes: 

Type 

Click the arrow to choose a light type from the drop-down list. When you 

change a light’s type, only those attributes common to both types retain 

their previous values or settings. Values and settings for non-common 

attributes are lost. When you change a light’s light type, the light’s position 

is also preserved. 

Color 

Set the color of the light. Click the swatch either to change the light’s color 

in the Color Chooser or to map a texture to the light. If you map a texture, 

the light projects it (depending on the light Type). The default setting is 

white. The following shows the rendered result when you map a Ramp 

texture to an Ambient light’s Color attribute. 

 

Intensity 

Represents the brightness of the light. A light with an Intensity value of 0 

produces no light. A light with a negative Intensity value removes light from 

a scene in the area of the light’s influence. The slider range is 0 to 10, but 

you can type in a larger value for a brighter light (for example, 20). The 

default value is 1. 
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TIP: 

Use a negative Intensity value to reduce or remove hot-spots or glare. 

Intensity for area lights is based on the intensity per area units, not for the 

light as a whole. 

Illuminates by Default 

If on, the light illuminates all objects and is included in the defaultLightSet. 

If off, the light only illuminates objects to which it is linked. Illuminates by 

Default is on by default. 

Emit Diffuse and Emit Specular 

Emit Diffuse and Emit Specular are on by default. Turning them off turns 

off the diffuse or specular shading results for the light. 

NOTE: 

The results do not show in the scene view. To see the results, test render 

in Render View. 

 

To enable or disable the diffuse and specular shading for multiple lights at 

the same time, use the Rendering Flags window (Windows > Rendering 

Editors > Rendering Flags). 

Decay Rate 

Controls how quickly the light’s intensity decreases with distance. 

The Decay Rate setting has no effect at distances less than 1 unit. The 

default setting is No Decay. 

TIP: 

The Decay Rate also controls how fog brightness decreases with distance 

from the light source. 

In the Attribute Editor, click the arrow to display the drop-down list and 

select a Decay Rate. In the options window, type a value or use the slider. 

No 
Decay no decay; light reaches everything 
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Linear 

light intensity decreases directly (linearly) with distance (slower 
than real world light) 

Quadratic 

light intensity decreases proportionally with the square of 
distance (the same as real world light) 

Cubic 

light intensity decreases proportionally with the cube of distance 
(faster than real world light) 

Cast Shadows 

If on, the light produces depth map shadows (for directional, point, or spot 

lights) or raytraced shadows (for ambient lights). Cast Shadows is off by 

default.  

TIP: 

 Depth map shadows are typically used for quick render tests when the 

quality is not important. 

 Raytraced shadows produce more accurate results and can handle 

transparency, but can be slower. 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for example, 

colored glass). The default setting is black. 

You can also map textures to shadows to create interesting effects. The 

following example shows a Checker texture mapped to the Shadow 

Color of a Spot Light. 

 

If you decide to map a texture that has color (such as the Stucco texture in 

the following example), change the texture’s color to black and white if 

desired. 
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Interactive Placement 

Turn this option on so that you are automatically looking through the 

directional light upon its creation. 

Directional Light options 

 

NOTE: 

If you render a directional light with photon emission with mental ray for Maya, 

ensure that objects are marked properly for photon tracing. 

Depending on the editor from which you set these options, you may see a subset 

or all of the following attributes: 

Type 

Click the arrow to choose a light type from the drop-down list. When you 

change a light’s type, only those attributes common to both types retain 

their previous values or settings. Values and settings for non-common 

attributes are lost. When you change a light’s light type, the light’s position 

is also preserved. 

Color 

Set the color of the light. Click the swatch either to change the light’s color 

in the Color Chooser or to map a texture to the light. If you map a texture, 
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the light projects it (depending on the light Type). The default setting is 

white. The following shows the rendered result when you map a Ramp 

texture to an Ambient light’s Color attribute. 

 

Intensity 

Represents the brightness of the light. A light with an Intensity value of 0 

produces no light. A light with a negative Intensity value removes light from 

a scene in the area of the light’s influence. The slider range is 0 to 10, but 

you can type in a larger value for a brighter light (for example, 20). The 

default value is 1. 

TIP: Use a negative Intensity value to reduce or remove hot-spots or glare. 

Illuminates by Default 

If on, the light illuminates all objects and is included in the defaultLightSet. 

If off, the light only illuminates objects to which it is linked. Illuminates by 

Default is on by default. 

Emit Diffuse and Emit Specular 

Emit Diffuse and Emit Specular are on by default. Turning them off turns 

off the diffuse or specular shading results for the light. 

NOTE: 

The results do not show in the scene view. To see the results, test render 

in Render View. 
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To enable or disable the diffuse and specular shading for multiple lights at 

the same time, use the Rendering Flags window (Windows > Rendering 

Editors > Rendering Flags). 

Cast Shadows 

If on, the light produces depth map shadows (for directional, point, or spot 

lights) or raytraced shadows (for ambient lights). Cast Shadows is off by 

default.  

TIP: 

 Depth map shadows are typically used for quick render tests when the 

quality is not important. 

 Raytraced shadows produce more accurate results and can handle 

transparency, but can be slower. 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for example, 

colored glass). The default setting is black. 

You can also map textures to shadows to create interesting effects. The 

following example shows a Checker texture mapped to the Shadow 

Color of a Spot Light. 

 

If you decide to map a texture that has color (such as the Stucco texture in 

the following example), change the texture’s color to black and white if 

desired. 
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Interactive Placement 

Turn this option on so that you are automatically looking through the 

directional light upon its creation. 

Spot Light options 

 

Depending on the editor from which you set these options, you may see a subset 

or all of the following attributes: 

Spot light Light Shape sample 

The spotLightShape tab in the Attribute Editor also contains a Light 

Shape sample. This sample displays the shape the spot light casts and the light’s 

intensity. The following shows the default shape and intensity. 

 

Type 
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Click the arrow to choose a light type from the drop-down list. When you 

change a light’s type, only those attributes common to both types retain 

their previous values or settings. Values and settings for non-common 

attributes are lost. When you change a light’s light type, the light’s position 

is also preserved. 

Color 

Set the color of the light. Click the swatch either to change the light’s color 

in the Color Chooser or to map a texture to the light. If you map a texture, 

the light projects it (depending on the light Type). The default setting is 

white. The following shows the rendered result when you map a Ramp 

texture to an Ambient light’s Color attribute. 

 

Intensity 

Represents the brightness of the light. A light with an Intensity value of 0 

produces no light. A light with a negative Intensity value removes light from 

a scene in the area of the light’s influence. The slider range is 0 to 10, but 

you can type in a larger value for a brighter light (for example, 20). The 

default value is 1. 

TIP: Use a negative Intensity value to reduce or remove hot-spots or glare. 

Illuminates by Default 

If on, the light illuminates all objects and is included in the defaultLightSet. 

If off, the light only illuminates objects to which it is linked. Illuminates by 

Default is on by default. 

Emit Diffuse and Emit Specular 

Emit Diffuse and Emit Specular are on by default. Turning them off turns 

off the diffuse or specular shading results for the light. 

NOTE: 
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The results do not show in the scene view. To see the results, test render 

in Render View. 

 

To enable or disable the diffuse and specular shading for multiple lights at 

the same time, use the Rendering Flags window (Windows > Rendering 

Editors > Rendering Flags). 

Decay Rate 

Controls how quickly the light’s intensity decreases with distance. 

The Decay Rate setting has no effect at distances less than 1 unit. The 

default setting is No Decay. 

TIP: 

The Decay Rate also controls how fog brightness decreases with distance 

from the light source. 

In the Attribute Editor, click the arrow to display the drop-down list and 

select a Decay Rate. In the options window, type a value or use the slider. 

No 
Decay no decay; light reaches everything 

Linear 

light intensity decreases directly (linearly) with distance (slower 
than real world light) 

Quadratic 

light intensity decreases proportionally with the square of 
distance (the same as real world light) 

Cubic 

light intensity decreases proportionally with the cube of distance 
(faster than real world light) 

Cone Angle 

The angle (in degrees) from edge to edge of the spot light’s beam. The 

valid range is 0.006 to 179.994. The default value is 40. 

Penumbra Angle 
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The angle (in degrees) from the edge of the spot light’s beam over which 

the intensity of the spot light falls off linearly to zero. The valid range is -

179.994 to 179.994. The slider range is -10 to 10. The default value is 0. 

For example, if the Cone Angle value is 50 and the Penumbra Angle value 

is 10, the spot light has an effective spread of 70 (50 + 10 + 10) degrees; 

however, the spot light intensity decreases to 0 between the angles of 50 

and 70 degrees. If the Cone Angle value is 50 and the Penumbra 

Angle value is 10, the spot light has an effective spread of 50 degrees and 

the spot light intensity decreases to 0 between the angles of 30 and 50 

degrees. 

Dropoff 

Controls the rate at which light intensity decreases from the center to the 

edge of the spot light beam. The valid range is 0 to infinity. The slider 

range is 0 to 255. 

Typical values are between 0 and 50. Values of 1 or less produce almost 

identical results (no discernible intensity decrease along the radius of the 

beam). The default value is 0 (no dropoff). 

Cast Shadows 

If on, the light produces depth map shadows (for directional, point, or spot 

lights) or raytraced shadows (for ambient lights). Cast Shadows is off by 

default.  

TIP: 

 Depth map shadows are typically used for quick render tests when the 

quality is not important. 

 Raytraced shadows produce more accurate results and can handle 

transparency, but can be slower. 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for example, 

colored glass). The default setting is black. 

You can also map textures to shadows to create interesting effects. The 

following example shows a Checker texture mapped to the Shadow 

Color of a Spot Light. 
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If you decide to map a texture that has color (such as the Stucco texture in 

the following example), change the texture’s color to black and white if 

desired. 

 

Interactive Placement 

Turn this option on so that you are automatically looking through the 

directional light upon its creation. 

Point Light options 
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Depending on the editor from which you set these options, you may see a subset 

or all of the following attributes: 

Type 

Click the arrow to choose a light type from the drop-down list. When you 

change a light’s type, only those attributes common to both types retain 

their previous values or settings. Values and settings for non-common 

attributes are lost. When you change a light’s light type, the light’s position 

is also preserved. 

Color 

Set the color of the light. Click the swatch either to change the light’s color 

in the Color Chooser or to map a texture to the light. If you map a texture, 

the light projects it (depending on the light Type). The default setting is 

white. The following shows the rendered result when you map a Ramp 

texture to an Ambient light’s Color attribute. 

 

Intensity 

Represents the brightness of the light. A light with an Intensity value of 0 

produces no light. A light with a negative Intensity value removes light from 

a scene in the area of the light’s influence. The slider range is 0 to 10, but 

you can type in a larger value for a brighter light (for example, 20). The 

default value is 1. 

TIP: Use a negative Intensity value to reduce or remove hot-spots or glare. 

Illuminates by Default 

If on, the light illuminates all objects and is included in the defaultLightSet. 

If off, the light only illuminates objects to which it is linked. Illuminates by 

Default is on by default. 

Emit Diffuse and Emit Specular 

Emit Diffuse and Emit Specular are on by default. Turning them off turns 

off the diffuse or specular shading results for the light. 

NOTE: 
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The results do not show in the scene view. To see the results, test render 

in Render View. 

 

To enable or disable the diffuse and specular shading for multiple lights at 

the same time, use the Rendering Flags window (Windows > Rendering 

Editors > Rendering Flags). 

Decay Rate 

Controls how quickly the light’s intensity decreases with distance. 

The Decay Rate setting has no effect at distances less than 1 unit. The 

default setting is No Decay. 

For more information on light decay, see Light decay. 

TIP: 

The Decay Rate also controls how fog brightness decreases with distance 

from the light source. 

In the Attribute Editor, click the arrow to display the drop-down list and 

select a Decay Rate. In the options window, type a value or use the slider. 

No 
Decay no decay; light reaches everything 

Linear 

light intensity decreases directly (linearly) with distance (slower 
than real world light) 

Quadratic 

light intensity decreases proportionally with the square of 
distance (the same as real world light) 

Cubic 

light intensity decreases proportionally with the cube of distance 
(faster than real world light) 

Cast Shadows 

If on, the light produces depth map shadows (for directional, point, or spot 

lights) or raytraced shadows (for ambient lights). Cast Shadows is off by 

default. See also Shadow attributes. 

TIP: 
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 Depth map shadows are typically used for quick render tests when the 

quality is not important. 

 Raytraced shadows produce more accurate results and can handle 

transparency, but can be slower. 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for example, 

colored glass). The default setting is black. 

You can also map textures to shadows to create interesting effects. The 

following example shows a Checker texture mapped to the Shadow 

Color of a Spot Light. 

 

If you decide to map a texture that has color (such as the Stucco texture in 

the following example), change the texture’s color to black and white if 

desired. 
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Volume Light options 

 

Depending on the editor from which you set these options, you may see a subset 

or all of the following attributes: 

Type 

Click the arrow to choose a light type from the drop-down list. When you 

change a light’s type, only those attributes common to both types retain 

their previous values or settings. Values and settings for non-common 

attributes are lost. When you change a light’s light type, the light’s position 

is also preserved. 

Color 

Set the color of the light. Click the swatch either to change the light’s color 

in the Color Chooser or to map a texture to the light. If you map a texture, 

the light projects it (depending on the light Type). The default setting is 

white. The following shows the rendered result when you map a Ramp 

texture to an Ambient light’s Color attribute. 

 

Intensity 
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Represents the brightness of the light. A light with an Intensity value of 0 

produces no light. A light with a negative Intensity value removes light from 

a scene in the area of the light’s influence. The slider range is 0 to 10, but 

you can type in a larger value for a brighter light (for example, 20). The 

default value is 1. 

TIP: Use a negative Intensity value to reduce or remove hot-spots or glare. 

Illuminates by Default 

If on, the light illuminates all objects and is included in the defaultLightSet. 

If off, the light only illuminates objects to which it is linked. Illuminates by 

Default is on by default. 

Emit Diffuse and Emit Specular 

Emit Diffuse and Emit Specular are on by default. Turning them off turns 

off the diffuse or specular shading results for the light. 

NOTE: 

The results do not show in the scene view. To see the results, test render 

in Render View. 

 

To enable or disable the diffuse and specular shading for multiple lights at 

the same time, use the Rendering Flags window (Windows > Rendering 

Editors > Rendering Flags). 

Light shape 

This determines the volumetric shape of the light. Select a light shape from 

the drop-down list: Box, Sphere, Cylinder, or Cone. Sphere is the default. 
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Cast Shadows 

If on, the light produces depth map shadows (for directional, point, or spot 

lights) or raytraced shadows (for ambient lights). Cast Shadows is off by 

default. See also Shadow attributes. 

TIP: 

 Depth map shadows are typically used for quick render tests when the 

quality is not important. 

 Raytraced shadows produce more accurate results and can handle 

transparency, but can be slower. 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for example, 

colored glass). The default setting is black. 
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You can also map textures to shadows to create interesting effects. The 

following example shows a Checker texture mapped to the Shadow 

Color of a Spot Light. 

 

If you decide to map a texture that has color (such as the Stucco texture in 

the following example), change the texture’s color to black and white if 

desired. 

 

Color Range 

colorRange 

The colorRange is the color of the light from the center to the edge of the 

volume. By changing the values on the ramp (gradient) you can decay or 

change color along the defined light direction. The right side of the ramp 

represents the light color at the center of the volume. The left side is the 

color at the outer boundary. The effect of decay is accomplished by the 

interpolation (blend) from the inner color to the outer color. The outermost 

color should be black to avoid a hard boundary at the volume edge. 
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Selected Position 

Position of the active color entry in the ramp. 

Selected Color 

The color of the active color entry. 

Interpolation 

Controls the way colors blend in the ramp. Select an option from the drop-

down list: None, Linear, Smooth, Spline. The default is Linear. 

 None: There is no interpolation; the different colors show up as different 

bands in the final texture. 

 Linear: The values are interpolated linearly in RGB color space. 

 Smooth: The values are interpolated along a bell curve, so that each 

color on the ramp dominates the region around it, then blends quickly to 

the next color. 

 Spline: This takes into account neighboring indices for a smoother 

effect. 

Volume Light Dir 

The direction of the light within the volume. Select an option from the drop-

down list: Outward, Inward, Down Axis. The default is Outward. 

 Outward: Light moves away from the center of a box or sphere and 

away from the central axis of a cylinder or cone. It behaves like a point 

light. 

 Inward: The light direction moves towards the center of the light. This is 

a special effect that does not simulate an area light, but is instead a 

simple change in direction used for the light computation. 

 Down Axis: The light direction is down the central axis of the light. It 

behaves like a directional light. 

NOTE:Shadowing does not work properly for directions other 

than Outward. It always shadows as if from a point light. 
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Emit Specular has no effect on Inward lights. 

Arc 

Use this option to create a partial sphere, cone, or cylinder light shape by 

specifying a degree of rotation. Values can range from 0 to 360 degrees. 

The most common settings are 180 and 360, the default. 180 is similar to 

slicing the light volume in half and 360 is the full light. This option does not 

apply to the box light shape. 

Cone End Radius 

This option applies to the cone light shape only. This is the relative size of 

one end of the cone. At a value of 1.0 it is a cylinder, while at 0 it is a cone. 

Emit Ambient 

If turned on, light affects surfaces in a multi-directional manner. The default 

is off. 

NOTE: Emit Ambient may wash out shadows and look flat. 

When combined with Emit Diffuse, the lighting of a surface is 50% of the 

surface/light angle, and 50% in a non-directional fashion. If Emit Diffuse is 

off then the light is totally omnidirectional. 

If Emit Diffuse and Emit Specular are off and Emit Ambient is on, the light 

behaves like an ambient light with decay and a bounded range. This is 

quite useful for adjusting lighting. It can be used with negative light 

intensity to pull light out of defined regions. 

Penumbra 

This section applies to cone and cylinder light shapes only. This contains 

attributes for managing the penumbra, the area of partial illumination around the 

shadow border and the light. Using the graph you can adjust the spread and the 

dropoff of the light. The left side of the graph represents the intensity at the outer 

edge of the cone or cylinder and the right side represents the intensity from the 

center of the beam to the edge. 

 

TIP: 
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Advanced ramp features exist. For more information, see the following topics: 

Selected Position 

This value affects the active entry in the graph and is represented on the x-

axis of the graph. 

Selected Value 

This value affects the active entry in the graph and is represented on the y-

axis of the graph. 

 

Interpolation 

This controls the way the values are calculated. Select an option from the 

drop-down list: None, Linear, Smooth, Spline. The default is Linear. 

 None: There is no interpolation; the different values show up as 

different bands in the final result. 

 Linear: The values are interpolated linearly. 

 Smooth: The values are interpolated along a bell curve, so that each 

value on the ramp dominates the region around it, then blends quickly 

to the next value. 

 Spline: This takes into account neighboring indices for a smoother 

effect. 
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Shadow attributes 

Shadow Color 

The color of shadows produced by the light. Use a colored shadow to 

simulate shadows produced by transparent, colored surfaces (for example, 

colored glass). The default setting is black. 

You can also map textures to shadows to create interesting effects. The 

following example shows a Checker texture mapped to the Shadow 

Color of a Spot Light. 
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If you decide to map a texture that has color (such as the Stucco texture in 

the following example), change the texture’s color to black and white if 

desired. 

 

Depth Map Shadow Attributes 

The Depth Map Shadow Attributes control the appearance of depth map 

shadows produced by the light. 

Use Depth Map Shadows 

If Use Depth Map Shadows is on, the light produces depth map 

shadows. Use Depth Map Shadows is off by default. 

Resolution 

The resolution of the light’s shadow depth map. 

If the Resolution is too low, shadow edges appear jagged or pixelated. 

Increasing the Resolution also increases rendering times, so set it to the 

lowest value that produces shadows of acceptable quality. 

As a starting point, set Resolution to the rendering resolution. If the light 

moves during an animation, you may need to increase the Resolution to 
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avoid flickering shadows. The slider range is 16 to 8192. The default value 

is 512. 

Use Mid Dist 

If off, Maya calculates the distance from the light to the nearest shadow 

casting surface for each pixel in the depth map. If the distance from the 

light to another shadow casting surface is greater than the depth map 

distance, that surface is in shadow. 

NOTE:If Use Mid Dist is off, dark spots or streaks may appear on 

illuminated shadow casting surfaces because the distance from the light to 

the surface is greater than the stored depth value and therefore in shadow. 

This type of artifacting happens because of the finite resolution of some 

dmaps and may be particularly noticeable for a curved surface, or for a 

surface illuminated by light not perpendicular to the surface. 

A pixel in the dmap can be forced to approximate a large area of the 

scene. Although you can reduce this effect by increasing the Resolution, 

you are only making the problem smaller. This also increases rendering 

times. A better solution is to turn on Use Mid Dist. 

If on, for each pixel in the depth map, Maya calculates the distance from 

the light to the nearest shadow casting surface and the distance from the 

light to the next nearest shadow casting surface and averages them. 

If the distance from the light to another shadow casting surface is greater 

than the depth map distance, that surface is in shadow. Use Mid Dist is on 

by default. 

NOTE: 

If Use Mid Dist is on, Maya calculates the middle distance between 

shadow casting surfaces only (that is, surfaces which have their Casts 

Shadows attribute on). 

Use Auto Focus 

If on, Maya automatically scales the depth map so that it only fills the area 

of the light’s illumination that contains shadow casting objects. 

For example, if shadow casting objects are only in the center of a spot 

light’s beam, the depth map only covers the region occupied by those 

objects. Because the Resolution is an absolute resolution (that is, pixels, 

not pixels per inch), decreasing the size of the depth map effectively 

increases the resolution of the depth map and the quality of the shadows 

without increasing rendering times. 
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If off, you can manually scale the depth map within the area of the light’s 

illumination using the Focus attribute (for point lights and spot lights) or 

the Width Focus attribute (for directional lights). Use Auto Focus is on by 

default. 

Focus, Width Focus 

The angle (Focus) or width (Width Focus) to scale the depth map within 

the area of the light’s illumination. (You can scale the depth map 

automatically by turning on Use Auto Focus.) 

Because the Resolution is an absolute resolution (that is, pixels, not pixels 

per inch), decreasing the size of the depth map effectively increases the 

resolution of the depth map and the quality of the shadows without 

increasing rendering times. 

Focus is only available for point lights and spot lights if Use Auto Focus is 

off. The slider range is 0 to 360. The default value is 90. 

Width Focus is only available for directional lights if Use Auto Focus is off. 

The valid range is 0 to infinity. The default value is 100. 

Use Light Position 

Use Light Position is only available for directional lights. If on, only objects 

in front of the directional light's icon are lit and cast shadows. If off, objects 

both in front of and behind the directional light's icon are lit and casts 

shadows. 

Use Light Position is only available for directional lights. Use Light 

Position is off by default. 

Filter Size 

Controls the softness of shadow edges. (The softness of shadow edges is 

also influenced by the size of the shadow and the Resolution.) 

Increasing Filter Size also increases rendering times, so set it to the lowest 

value that produces acceptable results. A Filter Size of 3 or less is usually 

sufficient. The valid range is 0 to infinity. The slider range is 0 to 5. The 

default value is 1. 

TIP: 

If you want very soft shadows, use a low dmap resolution, then adjust this 

setting. 

Bias 
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Offsets the depth map toward or away from the light. Adjust the Bias only if 

you encounter the following problems and cannot resolve them by 

adjusting other attributes: 

 If dark spots or streaks appear on illuminated surfaces, gradually increase 

the Bias value until the spots or streaks disappear. 

 If a shadow appears to be detached from the shadow casting surface, 

gradually decrease the Bias value until the shadow looks correct. 

The slider range is 0 to 1, but you can type in a higher value. The default value is 

0.001. 

Fog Shadow Intensity 

Controls the darkness of shadows appearing in illuminated (light) fog. The 

valid range is 1 to 10. The default value is 1. 

Fog Shadow Samples 

Controls the graininess of shadows appearing in illuminated (light) fog. 

Increasing Fog Shadows Samples also increases rendering times, so set it 

to the lowest value that produces acceptable results. Shadows that are 

cast from very narrow objects into illuminated fog may shift during an 

animation. In this case, increase the Vol Shadow Samples value. The 

default value is 20. 

Disk Based Dmaps 

Lets you save a light’s depth maps to disk and reuse them during 

subsequent renders. By saving depth maps to disk, and reusing them later, 

you can decrease the time it takes to render the scene (Depth maps are 

saved in the renderDate/depth  directory. 

Off 

Maya creates new depth maps during rendering. Maya does not read 

depth maps from disk. Maya does not save depth maps to disk. 

Overwrite Existing Dmap(s) 

Maya creates new depth maps, and saves them to disk. If depth maps 

already exist on disk, Maya overwrites them. 

When you write them to disk, you get two dmaps: One is the first shadow 

casting surface, the other is the second shadow casting surface. 

Reuse Existing Dmap(s) 
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Maya checks to see if depth maps have previously been saved to disk. If 

so, Maya uses them instead of creating new depth maps. If not, Maya 

creates new depth maps and saves them to disk. 

TIP: 

If you are saving depth maps to disk, check 

the renderDate/depth  directory occasionally, and remove any 

unnecessary depth map files. 

Shadow Map File Name 

The name of the depth map file that Maya saves to disk. The name of the 

depth map may also include the scene name (if Add Scene Name is on), 

the light name (if Add Light Nameis on), and the frame extension (if Add 

Frame Ext is on). Shadow Map File Name is only available if Disk Based 

Dmaps is set to either Overwrite Existing Dmap(s) or Reuse Existing 

Dmap(s). Depth maps are saved in the renderDate/depth  directory. The 

default depth map name is depthmap . 

Add Scene Name 

Adds the scene name to the name of the depth map file that Maya saves 

to disk. Add Scene Name is off by default. 

Add Light Name 

Adds the light name to the name of the depth map file that Maya saves to 

disk. Add Light Name is on by default. 

Add Frame Ext 

If on, Maya saves a depth map for each frame, and adds the frame 

extension to the name of the depth map file. If off, Maya saves one depth 

map file for the entire animation and does not add the frame extension to 

the name of the depth map file. (Off by default.) 

Use Macro 

Only available when Disk Based Dmaps is set to Reuse Existing Dmap(s). 

The path and name of a macro script that Maya runs to update a depth 

map when it reads it from disk.Add Use Macro is useful mainly for 

troubleshooting. 

The macro gets all the information for creating or processing depth maps 

on disk.  

Use Only Single Dmap 

Only available for spot lights. 
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If on, Maya generates a single depth map for the spot light. A single depth 

map is usually sufficient if the Cone Angle is less than 90, but if the Cone 

Angle is large, the Resolutionmay not be high enough to produce high 

quality shadows (shadow edges may appear jagged). If the Cone Angle is 

large, turn off Use Only Single Dmap. Use Only Single Dmap is on by 

default. 

If off, Maya generates up to five separate depth maps for the spot light. 

Each depth map extends from the light in one of six possible directions: 

positive or negative X-axis directions, positive or negative Y-axis 

directions, and positive or negative Z-axis directions. The resolution of 

each depth map is the Resolution. 

The spot light also produces high quality shadows even if the Cone 

Angle is large. Rendering times may also increase because Maya is 

generating several depth maps for the light. However, you can control the 

number and direction of depth maps that Maya generates by turning the 

Use XYZ+- Dmap attributes on or off. 

Use X+ Dmap, Use Y+ Dmap, Use Z+ Dmap, Use X- Dmap, Use Y- Dmap, Use Z- Dmap 

These attributes are only available for spot lights (if Use Only Single Dmap 

is off) and point lights. The default setting for all attributes is on. 

Control the number and direction of depth maps Maya generates for the 

light. For example, if X+ Dmap is on, Maya generates a depth map for the 

light in the direction of the positive X-axis. 

Maya can generate up to five depth maps for a spot light and up to six 

depth maps for a point light. However, you usually only need the light to 

cast shadows in a few specific directions. By turning off depth maps in 

certain directions, you can help reduce rendering times. For example, if 

there is a point light at the top of the scene, and all shadow casting objects 

are below the light, you can turn off Use Y+ Dmap (assuming the scene 

uses a Y-up coordinate system) and Maya does not generate a depth map 

in the direction of the positive Y axis (up). 

Raytrace Shadow Attributes 

Control the appearance of raytraced shadows produced by the light. 

Use Ray Trace Shadows 

If on, the light produces raytraced shadows when the scene is raytraced 

(that is, when Raytracing is on in the Render Settings window). Use Ray 

Trace Shadows if off by default. 

Shadow Radius, Light Radius, Light Angle 
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Controls the softness of shadow edges by setting the size (Shadow 

Radius or Light Radius) or angle (Light Angle) of the light. For example, a 

large light produces softer shadows than a small light. The light radius is 

also used for light glows to determine the occlusion/visibility (for point and 

spot lights). 

The Shadow Radius attribute is only available for ambient lights. 

The Light Radius attribute is only available for point lights, volume lights 

and spot lights. The slider range is 0 (hard shadows) to 1 (soft shadows). 

The default value is 0. 

The Light Angle attribute is only available for directional lights and volume 

lights. The slider range is 0 (hard shadows) to 180 (soft shadows). The 

default value is 0. 

Shadow Rays 

Controls the graininess of soft shadow edges. Increasing the number 

of Shadow Rays also increases rendering times, so set it to the lowest 

value that produces acceptable results. The slider range is 1 to 40. The 

default setting is 1. 

Ray Depth Limit 

Ray depth specifies the maximum number of times a light ray can be 

reflected and, or refracted and still cause an object to cast a shadow. 

Transparent objects between those points in which the ray changes 

direction will have no affect on the light ray's termination. This can best be 

visualized by example in which the ray traced shadow is visible on both the 

ground plane and reflection plane. If the ray depth is set to 1, the shadow 

will only be visible on the ground plane. If the ray depth is set to 2, the 

shadow will be visible on both the ground plane and the reflected plane. 
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 To turn default lighting off or on, turn on the Enable Default Light check box in the Render 

Options section of the Render Settings window. Enable Default Light is on by default. 

 If you preview render a scene without a light, Maya creates directional light during the 

render so that your objects can be seen. Without it, your objects would not be 

illuminated; that is, your render would be black. 

 This default light is parented to the rendered camera. The entire scene is illuminated 

no matter where the camera is facing. The surface areas directly facing the camera 

are bright while the surface areas hidden from the camera are dark. This provides 

surface contours that look realistic. 

 After the preview render completes, Maya removes the default light from the scene. 
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