
Anisotropic 

Is a material (shader) that represents surfaces with grooves, such as a CD, 

feathers, or fabrics like velvet or satin. The appearance of specular highlights on 

an Anisotropic material depends on the properties of these grooves and their 

orientation. The Specular shading attributes (shiny highlights) determine the 

direction of the grooves as well as their properties. 

An isotropic material (such as Phong or Blinn) reflects specular light identically in 

all directions. If you spin an isotropic sphere, its specular highlight remains still. 

An anisotropic material reflects specular light differently in different directions. If 

you spin an anisotropic sphere, its specular highlight changes, depending on the 

direction of the grooves. 

You can set attributes of Anisotropic materials to control the appearance of 

highlights, determine the orientation and spread of grooves, set the roughness 

and reflectivity, and reduce spherical abnormalities (fresnel index). 

You can find this material in the Create tab. 

Specular Shading attributes (Anisotropic) 

Control the appearance of specular highlights on a surface. 

Angle 

Determines the orientation of the grooves. The range is 0.0 (default) to 

360.0. Use to determine the X and Y direction for non-uniform specular 

highlight. 

 

Spread X/Spread Y 

Determines how much the grooves spread out in the X and Y directions. 

The X direction is the U direction rotated counter-clock-wise by the 

specified Angle degrees. The Y direction is perpendicular to the X direction 

in UV space. 

For Spread X, the range is 0.1 to 100.0 and the default is 13. For Spread 

Y, the range is 0.1 to 100.0 and the default is 3.0 
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Large values correspond to surfaces which vary smoothly in the X or Y 

direction. Small values correspond to surfaces with fine structure. When 

increased, the specular highlight in the X or Y direction shrinks in size—

when decreased, the specular highlight spreads out. 

When the Spread X value is equal to the Spread Y value, the surface 

becomes isotropic—equally smooth in all directions. When the Spread 

X value is more than the Spread Y value, the surface is smooth in the X 

direction and rough in the Y direction. 

For example, when a surface such as a piece of cloth whose fibers run 

along the X direction is rendered, the highlights non-uniformly spread out 

with more highlights along the Y direction. 

Roughness 

Determines the overall roughness of the surface. The range is 0.01 to 1.0. 

The default is 0.7. Smaller values correspond to smoother surfaces and 

the specular highlights are more concentrated. Larger values correspond 

to rougher surfaces and the specular highlights are more spread out—

similar to being diffused. 

Fresnel Index 

A fresnel is a flat lens consisting of a number of concentric rings that 

reduces spherical abnormalities. The Fresnel Index value computes the 

fresnel factor that connects the reflected light wave to the incoming light 

wave. For instance, the Fresnel Index for water is 1.33. Values range from 

1.0 to 20.0. 

Specular Color 

See Common surface material Specular Shading attributes. 

Reflectivity 

See Common surface material Specular Shading attributes. 

Reflected Color 

See Common surface material Specular Shading attributes. 

Anisotropic Reflectivity 

If on, Maya automatically calculates Reflectivity as a fraction 

of Roughness. Reflectivity is on by default. 

If off, Maya uses the specified Reflectivity value for the environment map 

(mapped on the Reflected Color attribute), similar to how 

the Phong and Blinn materials work. 
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In the following, Anisotropic Reflectivity is on, an environment is mapped 

on the Reflected Color, and the Roughness is set to 0.01, 0.05, 0.1, and 

1.0 (from very smooth to very rough). 

 

Blinn 

Is a material (shader) that is particularly effective at simulating metallic surfaces 

(for example, brass or aluminum) which typically have soft specular highlights. 

NOTE: 

Blinn is the most computationally expensive of the three common 

materials: Lambert, Phong, and Blinn. 

You can set attributes of Blinn materials to control the size of shiny highlights and 

the ability of the surface to reflect its surroundings. 

You can find this material in the Create tab. 

TIP: 

The soft highlights on Blinn surfaces are less likely to exhibit artifacts or flickering 

for thin highlights than the harder highlights on Phong surfaces. Use 

the Blinn surface material for surfaces with bump or displacement maps to 

reduce highlight artifacts or flickering. 

Specular Shading attributes (Blinn) 

Eccentricity 

Controls the size of shiny highlights on the surface. The valid range is 0 

(no highlight) to 0.999 (broad highlight, not very shiny surface). A value of 

0.1 produces a small highlight (very shiny surface). The default value is 

0.3. 

Specular Roll Off 
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Gives the surface the ability to reflect its surroundings (the environment, 

other surfaces) or the Reflected Color, when viewed at oblique angles. The 

slider range is 0 to 1. The default value is 0.7. 

To help visualize the effect of Specular Roll Off in a Blinn material swatch, 

assign a texture to the Reflected Color. 

 

TIP: 

Use a Specular Roll Off value of 0.3 to simulate a wet surface (for 

example, wet paint). 

Specular Color 

See Common surface material Specular Shading attributes. 

Reflectivity 

See Common surface material Specular Shading attributes. 

Reflected Color 

See Common surface material Specular Shading attributes. 

Layered Shader 

For more information on layered shaders, see Layered shaders. 

Find this material in the Create tab. 

Layered Shader Attributes 

Transparency 

Sets the material‟s transparency. By default the material is semi-

transparent. 

Compositing Flag 
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Composites the layers in either Layer Shader node or Layer Texture node. Each 

mode calculates the transparency flag differently. 

For more information, see Layered textures with the Layered Shader node. 

Layer Shaders 

The color and transparency are processed and passed together to 

the Layer Shaders. In other words, transparency is taken into 

consideration to modify the color before the color is reported to 

the Layer Shaders. 

Layer Texture 

Color and transparency are passed separately to the layered shader. 

In other words, color is reported to the Layer Shaders with no 

consideration of the transparency setting; transparency is passed as 

a separate channel. The color and transparency are then 

composited. However, this can lead to dark halos where the negative 

space of the alpha channel is represented. 

Render Pass Mode 

Use this attribute in conjunction with your multi-render passes workflow. 

Passthrough 

Shader does not affect render passes. 

Apply to Render Passes 

Perform the same operation on material render passes as is 

performed on the master beauty pass. 

No Contribution 

Shader does not contribute to render passes and blanks out 

contributions made by upstream shaders. 

Write Shader Result to Beauty Passes 

The color computed for the master beauty pass is propagated to all 

other beauty passes. 

Hardware Shading Attributes 

Hardware Color 

Helps you distinguish the objects assigned to a layered shader in the 

views. 

Lambert 
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Is a material (shader) that represents matte surfaces (such as chalk, matte paint, 

unpolished surfaces) with no specular highlights. 

The initial (default) shading group uses a special Lambert surface material. Do 

not modify it; instead, create and apply a new Lambert material. 

Find this material in the Create tab. 

You can set attributes of Lambert materials to control its appearance. 

See Common surface material attributes. 
 

Oceans 

An ocean is defined by a flat surface with an ocean shader assigned to it. Fluid 

Effects simplifies the process of creating an ocean by providing a single 

command that creates a plane that is optimized for best results and an ocean 

shader, with appropriate connections. 

The ocean plane is a NURBS plane with more detail concentrated in the center 

so you can have the ocean extend to the horizon, but see a reasonable resolution 

locally. 

 

Since interactive shading would slow down playback, the shading is turned off for 

the surface. You need a preview plane to see displacement and shading in 

hardware display. 

 

Create new oceans 

Use the Create Ocean command to quickly create an ocean. Maya creates a customized 

NURBS plane to represent the ocean surface and assigns an ocean shader to it. 

To create an ocean effect 

1. In the FX menu set, select Fluids  Ocean  . 

The Create Ocean window appears. 
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2. Select the desired options and click Create Ocean. Maya does the following: 

 Creates a surface that has been optimized to create an efficient, realistic ocean 

effect. 

 Attaches an ocean shader to the plane. 

3. For best resolution, translate the plane so that the center is just in front of the view. 

4. Scale the surface as small as is acceptable, based on the horizon. 

5. Modify ocean shader settings to achieve the desired affect. For details, 

see oceanShader / ocean (texture). 

 

 

oceanShader / ocean (texture) node attributes 

The Ocean texture can be used to simulate a range of water wave patterns, from 

small scale waves in a bathtub to large stormy sea swells. It is designed to be 

used as a displacement map. 

Turn off feature based displacement on objects that are assigned the shader 

before applying as a displacement. This sets up a bump node in addition to the 

displacement, allowing you to keep the number of triangles low. To see wave 

motion, animate the Time attribute. This texture is defined internally (procedural) 

using Perlin noise and sine waves that are driven by the Time attribute. 

The Ocean shader simulates the way color changes with light and view angle for 

an ocean effect. 

Ocean Attributes 

Scale 

Controls the size in meters that corresponds to the 0 to 1 texture space in 

UV (for default texture placement settings). 

Time 

Use this attribute to animate the Ocean texture. You can keyframe 

the Time attribute to control the rate and amount of change of the ocean 

texture in your scene. This value represents seconds for a water surface at 

the given scale value. Type the expression "= time" into the Time box to 

create approximately correct animation speed relative to the scale. 

Wind UV 
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Controls the (average) direction that the waves will travel, simulating the 

effect of wind. This is expressed as U and V values, in the UV texture 

space. 

NOTE: 

Animating Wind UV causes unnatural motion, and should be avoided. 

Wave Speed 

Defines how fast waves move. It scales the input time used to determine 

wave movement. 

When Wave Speed is 1.0 Maya creates the correct speeds for open ocean 

waves at the scale determined by the Maya units and the Scale attribute. 

For example, if the scale is 10 and the wave speed 1, 1 unit represents 10 

meters and the waves will move at the correct speed. 

To freeze the waves, make the speed zero. 

You cannot change the speed over time using this attribute. You need to 

change the animation on the Time attribute instead. 

Observer Speed 

Observer Speed cancels out transverse wave motion by moving a 

simulated observer. This is similar to animating the UV Offset of the texture 

relative to the wind direction. 

When Observer Speed is 1.0 the primary waves do not appear to travel 

because the viewer is moving at the same speed as the waves. The 

secondary waves still move relative to the primary ones. 

Num Frequencies 

Controls the number of interpolated frequencies between Wave Length 

Min and Wave Length Max. 

NOTE: 

The higher this value, the longer this texture takes to compute. 

If this value is not an integer, then the number of created frequencies is the 

rounded up value, but the amplitude for the extra frequency is proportional 

to the remainder (for example, 0.25 for 8.25) This allows this attribute to be 

smoothly animated. 

Wave Dir Spread 

Defines the variance in wave direction with respect to the wind direction. 

If it is zero, then all waves travel in the same direction. 

If it is one, then waves travel in random directions. 
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Inconsistency of the wind direction along with other effects like wave 

refraction tend to cause a natural variation in wave direction. 

Wave Length Min 

Controls the minimum length of waves in meters. This is either the upper 

or the lower wavelength bound. 

Wave Length Max 

Controls the maximum length of waves in meters. This is either the upper 

or the lower wavelength bound. 

Wave Height 

Controls the size of waves relative to their wave length. 

 

The left edge of the graph represents waves with the shortest wavelengths and 

the right edge represents waves with the longest wavelengths (as determined 

by Wave Length Minand Wave Length Max). 

If the value is 1.0, then the waves are half as tall as they are long. 

If the graph is a horizontal line, then all waves will be exactly the same height 

proportional to their length. See Set fluid attribute ramps. 

Selected Position 

This value indicates the position of the selected marker on the ramp 

(between 0 on the left to 1 on the right). 

Selected Value 

Indicates the value on the ramp at the selected position. To change the 

value, drag the marker dot up or down, or type the value in this box. 

Interpolation 

Controls the way values blend between position markers on the curve. The 

default setting is Linear. 

None 

There is no interpolation between values. 

Linear 

The values are interpolated with a linear curve. 

Smooth 
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The values are interpolated along a bell curve so that each value on 

the graph dominates the region around it, then blends quickly to the 

next value. 

Spline 

The values are interpolated with a spline curve, taking the values at 

neighboring position markers into account for a smoother transition. 

Wave Turbulence 

Controls the amount of turbulence at different wave frequencies. 

 

The left edge of the graph represents waves with the shortest wavelengths and 

the right edge represents waves with the longest wavelengths (as determined 

by Wave Length Minand Wave Length Max). 

For values of 1.0 the wave motion will be completely turbulent at the defined 

frequency. 

For each wave frequency, the turbulence wave component consists of multiple 

sine waves at that frequency. This is the most computationally expensive 

attribute. Making it zero will speed up renders significantly, although it is 

important for simulations of stormy or windy water. The Wave Peaking attribute 

only affects the turbulent wave layer, so there will be no affect from the Wave 

Peaking attribute wherever this value is zero. 

For details on creating the curve, see Set fluid attribute ramps. 

Wave Peaking 

Controls the amount of crest formation for waves across the range of wave 

frequencies. Wave Peaking simulates a side to side sloshing of waves, as 

opposed to up-down motion.Wave Turbulence must be non-zero for this attribute 

to have an effect, as it is only applied to the turbulent waves. 

When this attribute is non-zero many more evaluations of the noise function are 

performed, and thus the computation speed will be affected. 

For details on creating the curve, see Set fluid attribute ramps. 

Wave Height Offset 

(Shader only) Simple offset on the overall displacement of the ocean. 

When textured this is useful for adding custom waves and boat wakes. 

Foam Emission 
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Controls the density of foam generated above the Foam Threshold. 

The Foam Emission value is output to the outFoam attribute, which can be 

used to define opacity of a layered foam shader. 

Foam Threshold 

Controls the Wave Amplitude required to generate foam and how long the 

foam will last. 

Foam Offset 

Adds a uniform foam everywhere. It is useful when you need to add a 

custom foam texture. 

Bump Blur 

Defines the separation of samples (relative to the smallest wavelength) 

used in computing the bumped normal for shading. Larger values have the 

effect of making small waves and peaks smoother. 

Horizon Filter 

Smooths or filters jittering and chattering along the ocean horizon by 

increasing the Bump Blur based on view distance and angle. Horizon Filter 

is 1.0 by default. 

Color Mode 

(Texture only) Select what to output to the color channel, the 

normalized Wave Height, Foam, or Foam on Waves (Wave Height in blue-

green with white foam). 

Common Material attributes 

Water Color 

Defines the basic color of the surface. 

Foam Color 

Defines the color of the foam layer. Part of the simulated foam might be 

considered submerged, in which case the color is blended with the 

material color. 

Transparency 

Controls how transparent or opaque the material is. Black means 

completely opaque (the default), and white means completely transparent. 

You can set it to any level in between. You can also control transparency 

on a per-channel basis; for example, if you set this to red, then only the red 

channel will be transparent. 
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NOTE: 

If this material has specular highlights (for example, if this is 

a Phong or Blinn shader), the transparency setting does not affect the 

highlights. So if you are trying to make an object disappear by animating 

the transparency attribute, you might also have to animate the specular 

highlight attributes. 

Refractive Index 

Defines how much a ray of light will bend when it passes through an 

object. This attribute only works if your material is partially or completely 

transparent (see “Transparency”), refractions are turned on (see 

“Refractions”), and you are rendering using Ray Tracing (set in Render 

Settings). 

If the Refractive Index is set to 1.0, then light does not bend when it 

passes through the object. Here are some other useful values 

for Refractive Index: air: 1.0, water: 1.33, gasoline: 1.45, crystal: 2.00, 

glass: 1.5, ice: 1.309, quartz: 1.6, ruby: 1.77, sapphire: 1.77, salt: 1.54, 

alcohol:1.329, emerald: 1.57, polystyrene: 1.55. 

NOTE: 

If you make an object transparent, objects that are seen through it will be 

refracted only if their Visible In Refractions attribute is turned on. 

Incandescence 

Makes a material appear opalescent, as if it were emitting light itself, such 

as lava or a phosphorescent moss. A slight touch of incandescence on 

vegetable matter, for example, can make the vegetation look alive. 

By default, the color is black, which has no effect on the surface. 

NOTE: 

Although incandescence makes a surface appear to glow, it does not 

actually act as a source of light in the scene. 

See also Glow. 

Ambient Color 

Ambient Color is black by default, which means it does not affect the 

material‟s over-all color. As the ambient color becomes brighter, it affects 

the material‟s color by lightening it and blending the two colors. 

If there are ambient lights in the scene, then the color and brightness of 

those lights are used to control how much the ambient color contributes to 

the final color of the material. 
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Diffuse 

Controls how much of the light in the scene is scattered from the object. 

Most materials absorb some of the light falling on them, and scatter the 

rest. 

Trough Shadowing 

Darkens the diffuse color in the wave troughs. This can simulate certain 

lighting conditions where wave peaks are brighter, scattering light. This 

attribute works well when the wave color is in a blue-green range. 

Translucence 

Simulates the way light diffusely penetrates through translucent objects. 

This means that when light shines on one side of the object, the other side 

is partially illuminated. This can be used for effects such as clouds, fur, 

hair, marble, jade, wax, paper, leaves, etc. 

If Translucence is set to 0 (the default) then no light shows through the 

object. If it is set to 1, all the light shows through. 

Translucence Focus 

Simulates the way light scatters more in a forward direction through 

translucent objects. Thin objects like a leaf, or low density objects like a 

cloud tend to scatter more in a forward direction. 

When the Translucence Focus is 0.0, translucent light is scattered in all 

directions. As the focus value is raised the translucent light is scatter more 

in the light direction. This makes the backlit side of a leaf glow more than 

the front lit side. At high focus values you will see a halo or glow around 

the light source when seen through a translucent object. 

Translucence Depth 

Defines the depth of penetration into an object at which translucence 

decays to nothing. 

When Translucence Depth is 0, translucence does not decay with respect 

to the distance light travels through the object. 

Specular Shading 

Specularity 

Controls how bright the specular highlights are. It is a multiplier of the 

specular color. 

Eccentricity 

Controls how big the specular highlights (hot spots) are. 
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Specular Color 

Defines the color of the specular highlights on the material. The final color 

of a specular reflection is a combination of the Specular Color and the 

color of the light. 

By making the Specular Color brighter or dimmer, you can control the 

brightness of the specular reflections on an object. 

TIP: 

To make a material look more plastic, use white for the specular color. To 

make a material look more metallic, make the specular color similar to the 

surface color. 

Reflectivity 

Use Reflectivity to make an object reflect light like a mirror. 

Set this to 0 if you don't want your material to reflect at all. Increase the 

value to make brighter reflections. Note that brighter reflections hide more 

of the base surface color. This attribute is only meaningful if there is a 

reflection map, or if you are Ray Tracing. 

Here are some useful values for Reflectivity: 

Car Paint: 0.4 Glass: 0.7 Mirror: 1.0 Chrome: 1.0 

NOTE: 

If you are Ray Tracing, and you want other objects in the scene to be seen 

in reflections, then the Visible In Reflections attribute for those objects 

must be turned on (the default). 

Environment 

Defines a simple sky to ground environmental reflection using a ramp. The left of 

the ramp is the top of the sky and the right is the bottom. For details, 

see Environment. 

Glow 

Glow Intensity 

Controls the brightness of the glow (the faint halo of light around the 

material). Glow Intensity is 0 by default, meaning that no glow is added to 

the material. As you increase theGlow Intensity, the apparent size of the 

glow effect increases. 

Glow Intensity is different from the Incandescence attribute in two 

important ways: 

 Glow is added as a post-process at the end of rendering. (Incandescence just 

makes the surface appear brighter.) 

 Glow Intensity adds a halo. Incandescence does not. 
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Specular Glow 

Works the same way as Glow Intensity, only it makes specular highlights 

glow. It is useful for effects like twinkling highlights on water. 

Matte Opacity 

The attributes in this section control how this fluid shows up in the matte (alpha 

channel or mask) when you render with one. This is useful if you will be 

compositing your rendered images. 

Matte Opacity Mode 

Select how Maya uses the Matte Opacity value. 

Opacity Gain 

Matte values are calculated based on the transparency of the object 

then multiplied by the Matte Opacity value. With Opacity Gain, you 

can animate the Matte Opacity value to change the overall 

transparency of the object when it is later composited. 

Solid Matte 

The entire matte for the fluid is set to the value of the Matte 

Opacity attribute. This option is like “Opacity Gain”, except that the 

normally-calculated matte values are ignored in favor of the Matte 

Opacity setting. If there are transparent areas on the object, the 

transparency in these areas is ignored in the matte. Use this setting 

to composite an object with transparent areas, when you don‟t want 

the background to show through them. 

Black Hole 

The Matte Opacity value is ignored, and all the matte for this fluid is 

set to be transparent. Use this option when you use substitute 

geometry in a scene to stand in for objects in a background image 

that you will be compositing with later. Your stand-in objects will 

„punch a hole‟ in the matte. This allows other computer-generated 

geometry to pass behind your stand-in objects. Later, when 

foreground and background are composited, the results will be 

correct, with the background object showing through the „black hole‟ 

areas. 

Matte Opacity has a default value of one, so by default Solid Matte and Opacity 

Gain have no effect. 

Matte Opacity 

Matte Opacity is used with Matte Opacity Mode to affect how the matte 

(alpha channel or mask) for this fluid is calculated. 
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Raytrace Options 

Refractions 

Turn on Refractions to make your material refract light when you are 

rendering with Ray Tracing. You will not see a difference unless Refractive 

Index is set to a value other than 1.0. (See the Refractive Index attribute 

for more details.) Refractions are turned off by default. 

Refraction Limit 

Ray depth limit. 

Shadow Attenuation 

(Fake Refraction Caustics) 

Shadow Attenuation causes shadows of transparent objects to be brighter 

in the center, simulating the focusing of light. A value of 0 gives constant 

intensity shadows, 1 gives shadows focused in the center. 

Reflection Limit 

Reflected ray depth limit. 

Reflection Specularity 

Controls the contribution of the specular component when dealing with 

reflection rays for ray tracing (the specular contribution when seen as a 

mirror reflection). 

Phong 

Is a material (shader) that represents glassy or glossy surfaces (such as car 

moldings, telephones, bathroom fittings) with a hard specular highlight. 

You can find this material in the Create tab. 

TIP: 

The soft highlights on Blinn surfaces are less likely to exhibit roping or flickering 

for thin highlights than the harder highlights on Phong surfaces. Use 

the Blinn surface material for surfaces with bump or displacement maps to 

reduce highlight roping or flickering. 

Specular Shading attributes (Phong) 

Cosine Power 

Controls the size of shiny highlights on the surface. The valid range is 2 to 

infinity. The slider range is 2 (broad highlight, not very shiny surface) to 

100 (small highlight, very shiny surface), though you can type in a higher 

value. The default value is 20. 
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Specular Color 

See Common surface material Specular Shading attributes. 

Reflectivity 

See Common surface material Specular Shading attributes. 

Reflected Color 

See Common surface material Specular Shading attributes. 

Phong E 

Is a material (shader) that is a simpler version of the Phong material. The 

specular highlights on Phong E surfaces are softer than those 

on Phong surfaces, and Phong E surfaces render faster. 

You can find this material in the Create tab. 

Specular Shading attributes (Phong E) 

Roughness 

Controls the specularity focus. 

Highlight Size 

Controls the amount of specular highlight. 

Whiteness 

Controls the specular highlight color. The default is white, but you can 

choose any color. You can also map a texture to this value. 

Ramp Shader 

You can find this material in the Hypershade Create tab, in the Surface category. 

The Ramp Shader is a material (shader) that you can use for extra control over 

the way color changes with light and the view angle. You can simulate a variety 

of exotic materials and tweak traditional shading in subtle ways. 

All the color-related attributes in the Ramp Shader are controlled by ramps 

(gradients). Graphs let you avoid complex shading networks by making certain 

looks, like toon shading, easier to achieve. 

You can set the many attributes of the Ramp Shader to control the appearance of 

objects. 

Each color entry in a ramp has a circular color handle above the ramp, and a 

square color icon below the ramp. The active color has a white border around its 

color handle and icon. 
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TIP:To make a shader that avoids linear artifacts on the edge where a surface 

turns away from the light try the following: 

Diffuse = 0 

Translucence = 1 

Color: two entries, black at 0.5 and surface color at 1.0 

With Interpolation > Linear, this should be the same as a normal lambertian 

falloff. Using Interpolation > Smooth makes the linear shading artifacts disappear. 

Working with the Ramp Editor in a separate large window 

Click the arrow on the right side of the ramp to open the Ramp Editor in a larger 

window. In this window, you can edit the interpolation method, the selected color, 

and the color entries. In addition, you can check and uncheck the Vertical box to 

toggle between a vertical or horizontal layout for your Ramp Editor. 

Checking the Vertical box alters the size of your Ramp Editor. Once you check 

the Vertical box, the Ramp Editor automatically adjusts to a suitable size. 

When you save your scene, Maya also saves the layout that you have chosen for 

your Ramp Editor and the corresponding window size. 
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Applying textures to a ramp 

In addition to color entries, you can also add texture entries to the ramp. You can 

map a texture to both the position or the color of a ramp. 

Mapping the color of a ramp index to a texture 

Click the handle above the ramp and then click  beside the Selected 

Color attribute in the Attribute Editor (or Ramp Editor) to map a texture. You can 

map textures to your ramp in both the Ramp Editor and within the Attribute Editor. 

However, you only see the effect of the texture in the material sample swatch and 

in the shader icon (in the hypershade), not in the Ramp Editor. 

Consider the following example. Three entries have been entered into the ramp, 

the first a color entry, the second a check texture, and the third, a mountain 

texture. 

 

The rendered result illustrates the surface color transitioning (ramping) from a 

yellow color to a checkered texture to a mountain texture. 

www.a2zpapers.com
Download free old Question papers gndu, ptu hp board, punjab board

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

www.a2zpapers.com

a2zpapers.com

http://a2zpapers.com/
www.a2zpapers.com
http://a2zpapers.com/


 

Mapping the position of a ramp index to a texture 

You can map the position of a ramp index to a texture to achieve interesting 

effects. Using this technique, you can create variations within the color 

boundaries of a ramp. For example, you can make the boundary between two 

colors a blurry, noise-like pattern using the noise texture. Alternatively, you can 

experiment with the settings to create complex effects such as natural looking 

watercolors, or making the gradient more blurry in some areas and sharper in 

others. 

Click the handle above the ramp to select it. Right-click the Selected 

Position attribute in the Attribute Editor (or Ramp Editor) and choose Create New 

Texture to map a texture. 

After you have mapped a texture to the position of a handle, the position field 

becomes locked (the text box appears yellow). The position is now fully defined 

by the texture that you have chosen. 

To alter the position of the handle, expand the Color Balance section of the 

texture in the Attribute Editor. Increase or decrease the Alpha Offset value. 

To alter the effect of the texture, increase or decrease the Alpha Gain value. 

For more interesting effects, you can also alter the Interpolation method of the 

ramp in the Attribute Editor. See Interpolation for more information. 

You can map textures to your ramp in both the Ramp Editor and within 

the Attribute Editor. However, you only see the effect of the texture in the material 

sample swatch and in the shader icon (in the hypershade), not in the Ramp 

Editor. 

Consider the following example. Two color entries have been entered into the 

ramp, the first of which has its position mapped to a fractal texture. 
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Color 

The basic color of the surface. 

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 distinct 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. 

Color Input 

Determines how the color is spread over the surface. Select an option from the 

drop-down list: Light Angle, Facing Angle, Brightness, Normalized Brightness. 

The default isLight Angle. 

Light Angle 

The position along the ramp is determined by the angle of the light with the 

surface normal. The right side of the ramp is the color where the normal 

points directly towards the light. The center of the ramp represents the 

point at which the surface normal is perpendicular to the light. The left side 

is the color where the normal faces directly away from the light. The color 

values to the left of the ramp center is not be visible unless the shader has 

some translucency. This takes into account all lights in the scene. 
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Facing Angle 

The position along the ramp is determined by the angle of the surface with 

the view direction. The right side of the ramp is the color where the surface 

normal faces the camera. The left side is the color where the surface 

normal is perpendicular to the camera. 

 

Brightness 

The total light brightness is used to index the ramp. This can be used to 

create cartoon style shading by using a ramp with stepped values. The 

right side of the ramp is the output color where the brightness of the diffuse 

and translucent lighting is 1.0 or greater. The left side is the output color 

where the brightness is zero. 

 

Normalized Brightness 

The Normalized Brightness option is similar to the 

standard Brightness option, but the total light is normalized. Changing the 

overall light intensity does not affect shading. This option is useful 
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for Toon shading where you may want the color band spacing to be 

relatively fixed, even when the lighting setup may be complex. 

Transparency attributes 

Controls how transparent or opaque the material is, as well as the transparency 

color. Black, the default, is completely opaque and white is completely 

transparent. You can set it to any level in between. If there is more than one 

index in the ramp then the transparency value varies with the facing angle. 

For descriptions of the attributes, which are the same as the Color attributes, 

see Color . 

Incandescence attributes 

Makes a material appear as if it were emitting light, such as lava or a 

phosphorescent moss. The default color is black, which has no effect on the 

surface. If there is more than one index in the ramp the incandescence value 

varies with the facing angle. 

For descriptions of the first few attributes, which are the same as 

the Color attributes, see Color . 

Ambient color 

See Ambient Color. 

Bump Mapping 

See Bump Mapping. 

Diffuse 

See Diffuse. 

Forward Scatter 

Controls how much of the light is diffusely scattered along the light 

direction. At a value of 0 the light is scattered uniformly in a lambertian 

fashion, which is good for most surfaces. Some materials, such as skin, 

scatter the light more along the forward direction so values larger than zero 

may help in simulating these materials. 

Translucence 

See Translucence. 

Translucence Focus 

See Translucence Focus. 

Translucence Depth 

See Translucence Depth. 

Specular Shading attributes 
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Specularity 

Controls how bright the specular highlights are. It is a simple multiplier of 

the specular color. 

Eccentricity 

Controls how big the specular highlights, or hot spots, are. For more 

information, see Specular Shading attributes (Blinn). 

Specular Color 

Is the color of the specular reflections, also called hot spots, on the 

material. The final color of a specular reflection is a combination of 

the Specular Color and the color of the light. By making the Specular 

Color brighter or dimmer, you can control the brightness of the specular 

reflections on an object. If there is more than one ramp index, the specular 

color varies based on the brightness of the highlight. 

For descriptions of the attributes, which are the same as 

the Color attributes, see Color . 

Specular Roll Off 

This modulates or scales the intensity of the specular highlight. The facing 

ratio is the input to the graph. Making the graph slope down to the right 

simulates the fresnel effect, where objects with a low refractive index are 

more reflective towards the edge (where the normal is perpendicular to the 

view). Water and wax both have a relatively low refractive index, thus this 

can help simulate the look of a waxed car finish, an ocean surface or a wet 

object. The horizontal dimension of the graph represents the brightness of 

specular reflections and the vertical represents the facing angle with the 

view. 

Specular Roll Off does not affect the reflections produced when you render 

using raytracing. 

TIP: 

To get a wet look, such as wet paint, make the edges more reflective. 
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Selected Position 

The active value on the x-axis of the ramp graph. 

Selected Value 

The active value on the y-axis of the ramp graph. 

Interpolation 

Controls the way values are calculated in the ramp. Select an option from 

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

None 

There is no interpolation; the different colors show up as different bands in 

the final texture. 

Linear 

The values interpolated linearly in RGB color space. 

Smooth 

The values 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. 

Reflectivity attributes 

This functions in the same manner as specular roll off, but modulates the 

environment and reflected color instead of specularity. It also affects raytrace 

reflections. Reflectivity is used to make an object reflect light and its environment 

like a mirror. Set to 0 for no reflection. Increase the value to make brighter 

reflections. Note that brighter reflections hide more of the base surface color. This 

attribute is only meaningful if there is a reflection map, or if you are raytracing the 

render. 

NOTE: 

If you are doing raytracing and you want other objects in the scene to be seen in 

reflections, then for those objects you must ensure the Visible In 

Reflections attribute is turned on in the Render Stats section of the Attribute 

Editor. (It is on by default.) 

For descriptions of the Selected Position, Selected Value, 

and Interpolation attributes, see Specular Roll Off. 
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Environment attributes 

Defines a simple sky to ground environmental reflection using a ramp. The left of 

the ramp is the top of the sky and the right is the bottom. 

For descriptions of the Selected Position, Selected Color, 

and Interpolation attributes, see Color . 

Reflected Color 

Affects the color of light reflected from the material. You can map an 

image, texture, or environment map to this attribute in order to make fake 

reflections, which are less expensive than raytracing. This is called 

reflection mapping. Reflection mapping and raytracing may be used 

together, in which the reflection map is used as background, and raytraced 

reflections appear in the foreground. 

Shadow Control attributes 

Shadow Mode 

Specifies the shadow mode to be used. Select one of the following options from 

the drop-down list: 

Normal 

Use this mode when you want the shadow color to be the same as the 

lowest color position in the ramp shader. The Shadow Color and Shadow 

Threshold options are not available in Normal mode. 

Shaded Color 

Use this mode when you want to specify a particular shadow color that has 

gradients based on the background or objects that the shadow is cast on. 

You can set the shadow color with the Shadow Color attribute. 

Constant Color 

Use this mode when you want to specify a particular shadow color that has 

a consistent, solid color throughout the shadow regardless of the 

background or objects that the shadow is cast on. You can set the shadow 

color with the Shadow Color attribute. 

Shadow Color 

Specifies the color of the shadow when using the Shaded 

Color or Constant Color modes. 

Shadow Threshold 

Specifies the spread of your shadows. The higher the setting, the smaller 

the spread of your shadow. A value of 1 results in no shadow rendered. 
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Shading Map 

Is a material (shader) that lets you create various non-photorealistic shading 

effects, such as cartoon-style materials, or highlight threshold values in a 

rendered image. 

Use a Shading map shader with a basic shader (such as 

a Phong or Blinn shader) and a texture (such as a Ramp or File texture). 

For example, you can create a material that renders the bright areas of an object 

(the areas facing light) as red, and the dark areas of an object (facing away from 

light) as blue. For this example, you would use a Shading Map shader, 

a Phong shader, and a Ramp texture. The Ramp texture is red on the top, and 

blue on the bottom. Connect the Phong shader'sOut Color attribute to 

the Shading Map shader's Color attribute. Connect the Ramp texture's Out 

Color attribute to the Shading Map shader's Shading Map Color attribute. 

 

Shading maps work like a post process: the regular shader computes a color for 

each point on the surface, then the shading maps shader replaces this color with 

another color. This mapping is based on two things; the brightness of the original 

color, and the hue of the original color. 

You can find this material in the Create tab. 

Shading Map Attributes 

Color 

Select a color, or map with a shader to this attribute. This provides the 

base color to which the shading map is applied. 

Shading Map Color 

Defines the color of the material. The default is gray. 
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Map Options 

Map Function U, Map Function V 

Their defaults are Hue and Value, respectively, but other options 

include Saturation, Red, Green, Blue, and RGB Average. Map Function 

U specifies how the input color is used when looking up in the U direction 

of the shadingMapColor. Map Function V specifies the input color is used 

when looking up in the V direction of the shadingMapColor. 

Surface Shader 

Is a material (shader) that is a wrapper node, which means that you can connect 

any keyable attribute to this shading group, and then connect the shading group 

to an object. For example, you can connect an object‟s translate position to 

a Surface Shader‟s Out Color attribute to determine the object‟s color by the 

object‟s position. 

Find this material in the Create tab. 

Surface Shader Attributes 

Out Color 

The color of the material. The default is black. 

Out Transparency 

The transparency of the material. The default is black (opaque). 

Out Glow Color 

The glow color of the material. The default is black, without glow. 

Out Matte Opacity 

Connect another attribute to this option to control the opacity of the 

material‟s matte (alpha) channel. 

Use Background 

You can create custom shadow and reflection passes with 

the useBackground material which catches shadow and, or reflections. 

When the shadow pass is rendered, a black image is created with mask channel 

that contains the shadow information. A compositor can work with this channel to 

blur, lighten, darken, and so on, the look of the shadows. When the reflection 

pass is rendered, an RGB image is created with a white mask in the mask 

channel. 

Find this material in the Create tab. 

www.a2zpapers.com
Download free old Question papers gndu, ptu hp board, punjab board

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

www.a2zpapers.com

a2zpapers.com

file:///F:\MayaHelp2016_enu\index.html%23!\url=.\files\GUID-76B10C8D-EC19-4AFE-8433-743326C49DBE.htm
file:///F:\MayaHelp2016_enu\index.html%23!\url=.\files\GUID-76B10C8D-EC19-4AFE-8433-743326C49DBE.htm
http://a2zpapers.com/
www.a2zpapers.com
http://a2zpapers.com/


For more information about the Use Background material as a catcher, 

see Shadow catching. 

NOTE: 

 Shadow color has no effect on surfaces assigned to a useBackground shader. 

 When raytracing refractions through a useBackground shader, artifacts may 

appear on the useBackground shaded surface. To workaround, set the 

“refractions” attribute of the refracted object‟s shader to off. 

Use Background Attributes 

Specular Color 

Defines the material‟s specular color. If you change this color or assign a 

texture to it, the reflections in the scene display your changes. For 

instance, if you map a checker texture to the Specular Color, the reflection 

appears in a checkered pattern. Drag the slider to set the Specular 

Color to white if you want to see very clear reflections in the rendered 

result. The default is gray. 

Reflectivity 

Determines how much of the object‟s texture reflects on the Use 

Background material. For instance, if the object is very shiny, increase this 

value. The default is 0.5. 

Reflection Limit 

Determines the reflection‟s distance. The default is 2. 

Shadow Mask 

Determines the density of the material‟s shadow mask. If you change this 

value, the shadow masks becomes darker or lighter, allowing you to better 

verify the shadows and reflections in the scene when viewing the mask 

channels in Render View. 

 

The default value is 1.0. If set to 0.0, the shadow does not display. 

Matte Opacity 

For best results when adjusting these attributes, select the Display Alpha 

Channel icon in the Render View to view the mask channels when re-rendering 

the scene. 

Matte Opacity Mode 

Select one of the following options: 

Opacity Gain 

Displays both reflections and shadows. 
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Solid Matte 

Adjusts the density of the Use Background material. 

Matte Opacity 

Use the slider or enter a value to adjust the density of the mask channels. 

Common surface material attributes 

The following attributes are common to most surface materials. 

For material-specific specular shading attributes, see the particular material. For 

example, for information on the specular shading attributes of 

the Anisotropic material, seeAnisotropic. 

Type 

The material‟s basic type (such as Blinn or Phong). 

When you change a material‟s type, only those attributes common to both 

types retain their previous values or settings. For example, if you change 

the material type from Blinn(which has a Color attribute and a Specular 

Color attribute) to Lambert (which has a Color attribute but no Specular 

Color attribute), the Color setting is preserved, but the Specular 

Color setting is lost. 

Color 

The default material color. 

Transparency 

A material‟s color and level of transparency. For example, if the 

Transparency Value is 0 (black), the surface is totally opaque; if 

the Transparency value is 1 (white), the surface is totally transparent. 

To make an object semi-transparent, set the Transparency color to a 

shade of grey or to the same color as the material Color. The default value 

is 0 (black). 

If you change Transparency from the default black (0), the background of 

the material‟s Hypershade swatch becomes a checkered pattern. This is a 

visual aid and is not rendered. 

For more information, see Transparency. 

NOTE: 

If the material has specular highlights the transparency setting do not 

affect the highlights. So if you are trying to make an object disappear by 

animating the transparency attribute, you may also have to animate the 

specular highlight attributes. 
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Ambient Color 

Set to black by default, which means it does not affect the material‟s Color. 

As the Ambient Color becomes lighter, it affects the material‟s Color by 

lightening it and blending the two colors. If there are ambient lights in the 

scene, the color and brightness of those lights is used to control how much 

the ambient color contributes to the final color of the material. 

Incandescence 

The color and brightness of light that a material appears to be emitting. 

(Incandescent objects do not illuminate other objects.) For example, to 

simulate lava, use a bright redIncandescence. The default color value is 0 

(black). 

TIP: 

 Although incandescence makes a surface appear to glow, it does not 

actually act as a source of light in the scene. 

 Use a little Incandescence for vegetation to make it look organic. 

Bump Mapping 

Makes the surface appear rough or bumpy by altering surface normals 

(during rendering) according to the intensity of the pixels in the bump map 

texture. A bump map does not actually alter the surface. A silhouette of the 

surface appears smooth. 

For more information about bump mapping, see About surface relief. 

Diffuse 

Gives the material the ability to reflect light in all directions. 

The Diffuse value acts like a scaling factor applied to the Color setting—

the higher the Diffuse value, the closer the actual surface color is to 

the Color setting. The valid range is 0 to infinity. The slider range is 0 (no 

light is reflected in all directions) to 1, but you can type in a higher value. 

The default color value is 0.8. 

Translucence 

Gives the material the ability to transmit and diffuse light. Light falling on a 

translucent surface is first absorbed beneath the surface, and then diffused 

in all directions. If set to 0, the default, no light shows through the object. If 

set to 1, all the light shows through. The default value is 0. 

TIP: 

Use Translucence to simulate clouds, fur, hair, marble, jade, wax, paper, 

leaves, flower petals, or frosted light bulbs. 

www.a2zpapers.com
Download free old Question papers gndu, ptu hp board, punjab board

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

www.a2zpapers.com

a2zpapers.com

file:///F:\MayaHelp2016_enu\index.html%23!\url=.\files\GUID-F403A3FF-55BE-43A0-B6E1-49BA7C6BF5EE.htm
http://a2zpapers.com/
www.a2zpapers.com
http://a2zpapers.com/


NOTE: 

 The Translucence value of a surface lit by a non-shadow-casting light is 

zero or infinite (all non-zero values). 

 If the scene combines a translucent surface with a shadow casting 

spotlight, faint grid-like artifacts may become visible. If this happens, 

increase the spotlight Filter Size or lower the Resolution. 

 For high values of Translucence, lower Diffuse accordingly to avoid 

washout. 

 A surface‟s actual translucence is based on the illumination it receives 

from lights, and is not related to its transparency. However, as an object 

becomes more transparent, its translucent (and diffuse) illumination 

gets dimmer. 

 Ambient lights have no effect on translucent (or diffuse) illumination. 

Translucence Depth 

Simulates the way light diffusely penetrates through translucent objects. 

For example, when light shines on one side of the object, the other side is 

partially illuminated. This can be used for effects such as clouds, fur, hair, 

marble, jade, wax, paper, leaves, and so on. (To see this effect, turn on 

raytraced shadows for the light shining on the object.) 

Translucence depth is based on worldspace. If it is set to 0 (the default), 

no light shows through the object. If set to 10, light penetrates through the 

surface, 10 units past the point where the object is in shadow. 

TIP: 

To see the effects of translucence depth, set the transparency to a non-

zero value. If the surface is supposed to be opaque, set the transparency 

to a very small value, such as 0.0001. 

Translucence Focus 

The Translucence Focus value controls how much translucent light is 

scattered depending on the direction of the light. 
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For example, use a high value for very thin materials, such as wax paper 

or steam, where most of the light is scattered over a small angle relative to 

the light‟s direction. The object looks brightest with the light source directly 

behind it. 

NOTE: 

When a spotlight is used to light an object with a translucent material, the 

light does not scatter past the light's cone of influence, even 

if Translucence Focus is lowered. 

 

Use a mid-range focus value for items such as leaves. The leaves glow 

when backlit, but do not wash out when lit from the front. 

 

Use a low focus value for thicker objects, such as wax. To compensate for 

the added light and avoid a washed out result, lower the diffuse value, or 

lower the overall color (which also affects ambient lighting). 

www.a2zpapers.com
Download free old Question papers gndu, ptu hp board, punjab board

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

www.a2zpapers.com

a2zpapers.com

http://a2zpapers.com/
www.a2zpapers.com
http://a2zpapers.com/


 

TIP: 

Lower the color value for very shiny objects that have a bright specular 

component. 

ommon surface material Specular Shading attributes 

For more information about specular highlights, see Specular highlight (shine). 

For material-specific specular shading attributes, see the particular material. For 

example, for information on the specular shading attributes of 

the Anisotropic material, seeAnisotropic. 

Specular Color 

The color of shiny highlights on the surface. A black Specular 

Color produces no surface highlights. The default color value is 0.5. 

TIP: 

For glossy plastic surfaces, use a whitish Specular Color. For metallic 

surfaces, use a Specular Color similar to the surface color. 

Reflectivity 

Gives the surface the ability to reflect its surroundings or the Reflected 

Color (similar to Specular Roll Off). The valid range is 0 to infinity. The 

slider range is 0 (no reflections) to 1 (clear reflections). The default value is 

0.5. 

Reflectivity values for common surface materials are car paint (0.4), glass 

(0.7), mirror (1), chrome (1). 

NOTE: 

 For the Anisotropic material, you must turn off Anisotropic Reflectivity to 

change this value. 

 Real reflections are only calculated during raytracing. 

 If you are doing raytracing and you want other objects in the scene to 

be seen in reflections, then for those objects you must ensure 
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the Visible In Reflections attribute is turned on in the Render 

Stats section of the Attribute Editor. (It is on by default.) 

Reflected Color 

Represents the color of light reflected from the material. When raytracing, 

Maya multiplies the color with the light color reflected mirror-like from the 

surface. This can be used to tint a reflection. 

If you are not raytracing, you can map an image, texture, or environment 

map to the Reflected Color attribute to create fake reflections, which is 

faster and uses less memory than raytracing. This is called reflection 

mapping. For more information on reflections, see True reflections. 
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