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PREFACE 

The Adobe Standard Material (ASM) is a material model, designed to be the common interface for materials used by 
Adobe apps and services for physically-based rendering (PBR). 

The ASM is not intended to address all possible material needs of any application. Specific materials (such as car 
paint, hair, or knitted fabrics) may be better suited by specialized parameterizations which have been curated for 
specific procedural materials. 

Adobe Standard Material 
Material model version 4.0 

Document version 1.0 – October 1, 2021 
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This document describes the various properties in the material model, and how they relate to each other. A 
companion document describes the novel technical aspects of the material model for those desiring to match the 
current implementation at Adobe. 

REQUIREMENTS  

Whether a user creates a material in Substance 3D Designer, Painter, Sampler, Stager, or elsewhere, the goal is provide 
the ability to display the authored material everywhere with full visual parity. 

While it is understood that some presentations of materials in real-time environments may not be able to support all 
features of the expanded material (especially ones that require complex light transport or path tracing), it is expected 
that supported properties will produce reasonably similar results with the given rendering engine. Conversely, it is 
understood that some real-time-relevant auxiliary parameters (such as ambient occlusion and volume thickness) may 
be ignored as they are not necessary in path-traced environments. 

INTEROPERABILITY 

Inherent in the goal of material exchange is interoperability—both between applications supporting the ASM, and 
between third-party applications and ecosystems that have similar PBR foundations. As a result, ASM must provide a 
mapping between common PBR material parameters. Specifically, other implementations of PBR materials reliant on 
a metal-roughness model (a dominant standard in the computer graphics industry) should map to ASM easily and 
intuitively.  

When ASM-based materials are loaded and saved from ASM-supporting applications, all property values are expected 
to be preserved with no loss of data, even if the application in question does not outwardly support all properties.  

PHYSICALLY BASED MATERIAL DESIGN 

The primary requirement of the ASM is to adhere to the principles of light energy conservation and physically based 
rendering. As a result, it is expected that other models, such as conventional simplified shading (e.g., those with Kd/Ks 
parameters) or non-photorealistic rendering (NPR) shaders may not directly map to ASM. Alternate materials would 
likely be employed in such situations. 

It is also understood that in any material parameterization, properties may have values that are not possible in the 
real world. In these cases, user cues should be documented or provided in metadata to either limit parameters to 
realistic/mathematically-viable values or suggest presets that correspond to real-world analogues. 

ART DIRECTION 

While material definitions can take many forms and offer varying levels of control, ASM is intended to maximize 
artistic expression while maintaining PBR consistency. Wherever possible, changing material properties should result 
in directly observable, unique changes in the appearance of the material. In cases where parameters represent difficult 
mathematical constructs or non-intuitive control, abstractions should be suggested that lead to intuitive, art-directable 
control as much as possible. 
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PORTABILITY 

The vast ecosystem of 3D applications at Adobe and beyond, as well as the distribution of materials via Adobe Stock 
3D and Substance 3D Assets necessitate the portability of materials. ASM must be able to be represented in apps 
beyond Adobe's software and consistent with other tools outside of the ecosystem. 

As such, the parameterization of ASM needs to be representable in common models for material interchange, such as 
MDL, MaterialX, and model formats such as glTF and USD. While additional code may be required for such portability, 
ASM should be able to be mapped to other formats without loss of information or content. Similarly, other models 
used in industry Digital Content Creation (DCC) packages should be mappable to ASM. 

COMPOSITION 

Compositing material layers is an import feature of the Substance suite. ASM must maximize the capability of material 
composition by avoiding parameters that cannot be effectively layered through raster compositing. It is expected that 
there may be some limitations to composition for some properties, as layering can cause the interleaving of closures. 

LANGUAGE 

ASM is designed to not be bound to a single implementation. ASM, therefore, is defined via this specification and not 
an MDL file. At the same time, it is understood that for portability, implementations should be possible in MDL, as well 
as MaterialX and shading languages such as OSL and HLSL. 

INFLUENCES 

As interop and material exchange is a fundamental goal in the creation of ASM, material parameters have been 
architected to map as directly as possible to other existing standardized materials. 

• Substance’s Metal/Roughness workflow 
• Disney's PBR model 
• The Autodesk Standard Surface 
• Dassault's Enterprise PBR Shading Model 
• Imageworks' Physically Based Shading Model 
• Google's Filament Material Model 
• Pixar's USD Preview Surface 
• Khronos' glTF Material Model 

  

https://academy.substance3d.com/courses/the-pbr-guide-part-2
https://disney-animation.s3.amazonaws.com/library/s2012_pbs_disney_brdf_notes_v2.pdf
https://autodesk.github.io/standard-surface/
https://dassaultsystemes-technology.github.io/EnterprisePBRShadingModel/
http://www.aconty.com/pdf/s2017_pbs_imageworks_slides.pdf
https://google.github.io/filament/Filament.md.html#materialsystem
https://graphics.pixar.com/usd/docs/UsdPreviewSurface-Proposal.html
https://github.com/KhronosGroup/glTF/tree/master/specification/2.0#materials
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SPECIFICATION 

The Adobe Standard Material is a layered model of multiple BSDFs that may be disabled if they do not contribute to 
the final look. It can be broken down into several layers and components, as follows:  

 

PROPERTIES 

In this specification document, properties have a common descriptive name (such as “base color”), a formal property 
name for use in programming language interchange (such as “base_color”), and a channel usage string (such as 
“baseColor”) for use in SBSAR materials in tools such as Substance 3D Designer, Painter, and Sampler. Where these 
differ in text from each other, it was the result of a conscious decision to maximize compatibility with existing tools 
and materials already in use by artists. 

Some properties permit textures to be applied, and when applicable, effort has been made to demonstrate both the 
application of solid, uniform values (for example, sRGB hex web colors such as #AF363C) and textures that vary over 
the surface. The color and grayscale textures applied in those examples are: 

  
  

Color management or gamma transformation is not directly a function of the material model, as values are expected 
to be linear and unmanaged throughout the pipeline. While not technically restricted to RGB-valued color, it can 
safely be assumed that colors are linear RGB with unspecified tristimulus values. All color textures should be assumed 
to be in the same color space. 

All math is assumed to be floating point, with reflective color values being normalized in the [0,1] range. 
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SURFACE 

Surface BSDFs describe the specular reflectivity and transmissivity of the surface. Where it is practical, all 
implementations should be energy-conserving and reciprocal. 

Supported surfaces are divided into two subcategories which are weighted according to metallicity: Metals 
(conductors) and dielectrics (insulators). (Semiconductors have different optical properties and are not supported 
directly in this model.) 

Metals have a complex index of refraction (IOR) that varies by wavelength, leading to a color shift that varies over 
the range of angles of incidence.  In order to achieve an optimal balance of accuracy for real metals and art-
directability, ASM uses a reparameterized version of the “F82” model presented in [Hoffman2019]. Please see the 
technical documentation for more details. 

Dielectric surfaces exhibit Fresnel-modulated reflection and transmission dependent on IOR. When dispersion is 
used, this IOR varies based on the wavelength of the light. In real-time renderers, a Schlick approximation may be 
employed.  

Reflectance should be based on a microfacet-based specularity model capable of unimodal anisotropic roughness. 
Where there is high roughness, effort should be made to simulate multiple-scattering effects. This not only avoids 
darkening of things like rough glass, but also avoids darkening of subsurface scattering, since subsurface scattering is 
volumetric scattering that happens behind a transparent dielectric interface (SSS paths pass through the surface 
twice). 

We provide an artistic option for tinting the specular reflection for dielectric materials, as true Fresnel specularity is 
colorless. This also allows a way to easily convert specular–gloss materials to this model. 

The diffuse BRDF scatters the remainder of light that does not reflect or transmit according to the specular dielectric 
lobe. 

BASE COLOR 

 
property: base_color, usage: baseColor texturable color, default (0.5, 0.5, 0.5) 

The ideal color at normal incidence of diffuse reflection for dielectrics (top row) and metallic specular reflection 
(bottom row). 

http://renderwonk.com/publications/mam2019/
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ROUGHNESS 

 
property: roughness, usage: roughness texturable float, range [0–1], default 0.3 

Roughness of the surface reflections, for dielectrics (top) and metals (bottom).  

METALLIC 

 
property: metallic, usage: metallic texturable float, range [0–1], default 0 

Whether the surface behaves as a dielectric or a conductor. Only the dielectric portion of a surface may be 
translucent. Partial values may be used to denote microscale differentiation, anodization, or oxidation. 

OPACITY 

 
property: opacity, usage: opacity texturable float, range [0–1], default 1 

Cut-through opacity, i.e., non-refractive transparency (0 = transparent, 1 = opaque). Opacity is evaluated at each 
interface, so closed objects will appear more opaque than open ones with the same values. 

Subsurface scattering and absorption may be used with transparent objects to create diffuse volumes with no 
surface. 
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SPECULAR LEVEL  

 
property: specular_level, usage: specularLevel texturable float, range [0–1], default 0.5 

A texturable modifier of the specular index of refraction allowing linear variation in specular reflectivity for dielectric 
surfaces. At the default value of 0.5, specular reflectivity at normal incidence will match that of the index of refraction 
(specified in the translucency section). Metals are unaffected by specular level. 

SPECULAR EDGE COLOR 

 
property: specular_edge_color, usage: specularEdgeColor texturable color, default (1, 1, 1) 

Tints dielectric specular reflections and the grazing edges of metallic specular reflections. For dielectrics, this may be 
used to dampen specularity, or in conversion from other models where specularity is directly controlled by an 
independent parameter. For metals, this property allows art-directable variation in reflectivity toward the edges that 
approximates the color shift caused by their complex index of refraction. 

SURFACE DETAIL 

NORMAL 

 
property: normal, usage: normal color texture, default none 

Tangent-space normal map for the surface. Normal maps are assumed to be in the OpenGL format unless alternate 
orientations are also supported. 
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NORMAL SCALE 

 
property: normal_scale, usage: normalScale uniform float, typical range [0+], default 1 

Multiplier of the surface normal map effect. For scales above 1, the scale is applied by scaling the z axis and re-
normalizing. For scales below 1, the scale is applied by proportionally reducing the angle between the normal vector 
and the z axis, which results in a smoother transition of surface detail to 0. 

COMBINE NORMAL AND HEIGHT 

false true 

    
  

property: combine_normal_and_height, usage: combineNormalAndHeight uniform boolean, default false 

Indicates how the normal map should be interpreted when there is also a height map. If the normal map already 
contains the detail of the height map, then it should be set to false to avoid double perturbation of the normals. If 
the normal map curvature is intended to be applied in combination with displacement from the height map, 
combine normal and height should be true to allow the displacement to be considered when perturbing normals.  

HEIGHT 

 
property: height, usage: height float texture, default 0.5 

Displacement (or bump) amount in the direction of the normal. When height is equal to the height level, there is no 
displacement. Displacement is a scalar change in surface position toward unperturbed, blended normal surface. In 
cases where tessellated displacement is not possible or desired, height may be implemented as a bump map. 
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HEIGHT SCALE 

 
property: height_scale, usage: heightScale uniform float, typical range [0+], default 1 

Scale of displacement or bump in scene space units. The magnitude and direction of scale is independent of the 
value of height level. 

HEIGHT LEVEL 

 
property: height_level, usage: heightLevel uniform float, range [0–1], default 0.5 

Value of height corresponding to no displacement (zero-level value). Height level shifts (but does not scale or flip) 
the displacement relative to the undisplaced object’s surface. If height level is 0, all displacement is above. If height 
level is 1, all displacement is below the surface, but it still retains the same scale and direction. 
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ANISOTROPY 

The anisotropy model for the Adobe Standard Material allows for an elongation of the specular highlight in a single 
direction to simulate coherent microscale texturing due to processes like scratches or brushing. Unlike many other 
models, anisotropy does not require nonzero roughness to be visible in a material, but rather complements the 
roughness by scaling the eccentricity of the specular highlight. 

property: anisotropy, usage: anisotropyLevel texturable float, range [0–1], default 0 

Specifies the degree to which the specular highlight is stretched in the direction of anisotropic rotation. May affect 
either dielectric or metallic specularity. See the technical documentation for the formulation. 
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ANISOTROPY ANGLE 

 
property: anisotropy_rotation, usage: anisotropyAngle texturable float, range [0–1], default 0 

Counterclockwise rotation of anisotropy of surface layer from the tangent direction, normalized from 0° to 360°. Note 
that the appearance of the specular highlight is identical between 0–0.5 and 0.5–1; this allows the preservation of 
value when converting to/from other models that support directional anisotropy. 
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EMISSION 

Emissive objects cast light into the scene. The intensity of light emitted into the scene is equal to emission multiplied 
by the emission color, and is independent of base color. Emissivity is assumed to be diffuse, with equal radiance in 
all directions above the surface. It is not scaled according to surface area. 

An emissive surface will still reflect scene light regardless of its emission intensity. 

For renderer implementations that do not support high dynamic range, the calculated emission should be value-
limited such that there is no saturation banding or hue shift for higher intensities. 

EMISSION  

 
property: emission, usage: emissiveIntensity uniform float, range [0+], default 0 

Emissive intensity multiplier, in units of radiance. 

EMISSION COLOR 

 
property: emission_color, usage: emissive texturable color, default (1, 1, 1) 

Color of emitted light when emissive intensity is 1. 

SHEEN 

Sheen simulates the subtle lustrous aspect of woven surfaces like cloth and fabrics, using a retroreflective scattering 
model based on a distribution of scattering fibers. Fibers are assumed to be randomly oriented at the microscale 
according to roughness and cannot be groomed. 

Sheen may be applied to dielectrics and metals. In a layered representation of the material model, it is “above” the 
dielectric or metal surface, and “below” the coat. 
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SHEEN OPACITY 

 
property: sheen, usage: sheenOpacity texturable float, range [0–1], default 0 

The amount of sheen in the material. 

SHEEN COLOR 

 
property: sheen_color, usage: sheenColor texturable color, default (1, 1, 1) 

The color of the sheen. 

SHEEN ROUGHNESS 

 
property: sheen_roughness, usage: sheenRoughness texturable float, range [0–1], default 0.5 

The size of the range of incident angles at which sheen is visible. Corresponds to the coherence of sheen fibers, or 
the microfacet divergence from normal. 

INTERIOR PROPERTIES 

Translucency allows materials to simulate semi-transparent, refractive objects through which light can travel, like 
glass, liquids, plastic, wax, or skin. 

Scattering and absorbing media is assumed to be uniformly distributed throughout a volume (homogeneous). 
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The interface between the surface and interior is unaffected by base color but is affected by the other surface 
properties. This is to allow the simulation of materials like skin with surface colorations that do not affect the interior 
transmission properties. See the skin section for more details. 

TRANSLUCENCY 

 
property: translucency, usage: translucency texturable float, range [0–1], default 0 

Amount of refractive transmission through the surface. Translucency only affects dielectric surfaces—any amount of 
metallicity present in a material will not be translucent. For non-refractive transmission, use opacity instead. 

INDEX OF REFRACTION 

 
property: specular_ior, usage: IOR uniform float, typical range [1–3], default 1.5 

Dielectric index of refraction (IOR) for specular surface reflection and transmission. May be modified by specular 
level. The effect of the IOR may be altered by the presence of a coat, which has its own index of refraction. 

Note that when the IOR is 1 (that of a vacuum) here, the surface is non-reflective. If the atmospheric or surrounding 
media is not considered to be a vacuum (or air, which has an IOR very close to 1), there may be surface effects as 
determined by the ratio of the two media’s IORs. 

DISPERSION 

 
property: dispersion, usage: dispersion uniform float, range [0–20], default 0 

A reparameterization of the Abbe number, controlling the amount of chromatic dispersion in the volume. Real-
world materials fall between 0 and 1, but as that effect is rather subtle, the value may be increased past 1 up to 20. 

See the technical documentation for more detail. 
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ABSORPTION 

As light travels through a media, a certain amount of light at specific wavelengths may be absorbed by the media. 
This will be perceived as a color shift, dependent on the distance the light travels through the media. This effect is 
also known as attenuation. 

It is often a challenge to translate the physical principles of light attenuation to art-directable parameters, but it is 
typically done in one of two ways: 

1. Modulating the light that passes through the volume by a specific constant amount to approximate a color 
of the media 

2. Conversion of the desired attenuation characteristics into an absorption coefficient, which may then be 
combined with scattering effects dependent on distance the light travels through the media. 

Our material model supports both of these methods. 

ABSORPTION COLOR 

 
property: absorption_color, usage: absorptionColor texturable color, default (1, 1, 1) 

Color of attenuated white light in volume after it has reached the absorption distance. 

Works best with values that are not partially saturated. Textured absorption may also result in artifacts if it varies 
greatly over a smooth surface, as the interior of the volume is assumed to be homogenous. It is therefore 
encouraged to only use textures when assigning color to discrete, closed subsections of geometry, or when setting 
the absorption distance to 0 to treat the absorption as a modulative surface tint. 

The default value of absorption color results in a clear volume with no absorption. Changing the luminosity of the 
color has a similar effect to altering the absorption distance. 

ABSORPTION DISTANCE 

 
property: absorption_distance, usage: absorptionDistance uniform float, range [0+], default 0 

Depth in the volume at which the absorption color is matched, in scene units. Volumes with greater depth than the 
distance will have more absorption and thus appear darker. Volumes with less depth than the distance will have less 
absorption and thus appear lighter. 
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If the distance is 0, the absorption color is assumed to be modulative, and the resultant light attenuation will not 
depend on the size of the volume. In the above example, the model is approximately 100 units wide, and as such 
appears approximately the same color when the value is 0 and 100 (except near corners and thinner regions). When 
the value is 0, the modulation is applied both at entrance and exit of the surface by square-rooting the color value of 
the absorption color so that the attenuation will end up the same color. 

SUBSURFACE SCATTERING 

property: scatter, usage: scatter uniform boolean, default false 

The scatter property enables scattering for materials where translucency is greater than 0 or opacity is less than 1. 

For basic scattering, we derive the single scattering albedo according to the model presented in [KullaConty17], but 
extend the model with additional parameters that allow the scattering to have orthogonal control of several 
different color-dependent scattering effects. The effects of these various parameters may be reduced (with 
absorption) ultimately to a single pair of scattering and absorption coefficients for any point on the surface. 

This behavior can be combined additively with the absorption properties to allow art-directable scattering with or 
without additional absorption. Liquids, for example, often exhibit both simple absorption and scattering from 
suspended particles—these sets of properties may be changed to balance the two effects. 

Please see the technical documentation for more details. 

SCATTERING COLOR 

 
property: scatter_color, usage: scatteringColor texturable color, default (1, 1, 1) 

Overall color of scattering media in volume. The color is assumed to be the result of wavelength-dependent 
absorption coefficients combined with uniform scattering coefficients. 

Note that the scatter color is accumulated through a volume, and therefore there will be a shift in the “luminosity” of 
the color based on the thickness of the volume. Different models of different sizes may, as a result, look quite 
different with the same material. 

In many cases where the surface of the object and the interior are a single homogenous material, the scattering 
color may be set to the same value or texture as the base color. However, in some cases, it is advantageous to treat 
the surface as a separate layer of the volume, in which case the scatter color may differ from the base color. For this 
reason, the scatter color is not modulated by the base color—and the translucency property may be used to control 
the blend between the two. 

http://www.aconty.com/pdf/s2017_pbs_imageworks_slides.pdf
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SCATTERING DISTANCE 

 
property: scatter_distance, usage: scatteringDistance uniform float, range [0+], default 1 

Average baseline depth of all scattering in the volume, in scene units. Specifically, it specifies the extinction mean 
free path of the brightest color channel, and as such scales the effect of the other scattering properties. 

Lower values will result in greater opacity of the material. 

SCATTERING DISTANCE SCALE 

 
property: scatter_distance_scale, usage: scatteringDistanceScale texturable color, default (1, 1, 1) 

Scales the scattering distance by channel, with texture support. 

Gray values operate as a simple density modifier on scatter distance, with lower values denoting more scattering or 
subsurface opacity. In cases where a model has a grayscale “scattering” texture, it often may be applied to this 
property for the desired effect. 

When a color is used for this property, it allows certain colors to scatter more easily than others. This typically has 
the effect of allowing a color shift by depth, but the results can sometimes be counterintuitive as the behavior is by 
channel, thus causing a hue shift as well. 

RED SHIFT 

 
property: scatter_red_shift, usage: scatteringRedShift uniform float, typical range [0–1], default 0 

Allows red light to travel further in the volume, resulting in a reddish tint in thin backlit areas and shadowed areas. 
Useful to simulate the diffusion of red light through skin caused by blood. 

This property is comparable to setting a red color to scatter distance scale uniformly across the surface. The benefit 
of the red shift property is that it is both independent of the scatter distance scale property (thus freeing that to be 
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used for other effects), and also that it scales the red channel beyond the scatter distance, allowing the shift to be 
independently applied on top of all other scatter effects. 

RAYLEIGH SCATTERING 

 
property: scatter_rayleigh, usage: scatteringRayleigh uniform float, typical range [0–1], default 0 

In real-world materials, light often scatters differently according to its wavelength. One of the most recognizable 
wavelength-dependent effects is Rayleigh scattering, where light at the blue end of the visible spectrum scatters 
more than orange and red light on the other end. Besides being responsible for the color of the sky, it is also a 
prominent factor in the color of milk, skin, marble, plastics, smoke, and many foods. 

This property is a reduction of the Rayleigh effect into a simple uniform floating point value, where a higher value 
translates to a stronger effect. It tends to add a blue tint to thinner and less-dense volumes, and will tint light passing 
it orange or red. Note that the color effect can vary significantly by object thickness and how sharp edges are. 

Please see the technical documentation for more information on the implementation. 

COAT 

A coat is a Fresnel-weighted dielectric surface on top of all other layers that scatters incoming light before reaching 
the underlying surface. Please see the technical documentation for more information on the implementation. 

COAT OPACITY 

 
property: coat, usage: coatOpacity texturable float, range [0–1], default 0 

Coat presence opacity. The above image shows a coat on top of a dielectric surface (top) and a metallic surface 
(bottom). Note that this also affects the strength of the tint effect of the coat. 
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COAT COLOR 

 
property: coat_color, usage: coatColor texturable color, default (1, 1, 1) 

Color of all surface reflections beneath the coat. Note that it does not tint the reflections on the coat itself. 

COAT ROUGHNESS 

 
property: coat_roughness, usage: coatRoughness texturable float, range [0–1], default 0 

Roughness of coat layer. The coat roughness does not affect the roughness of the surface beneath the coat—if that is 
desired, the primary roughness can be set to the same or greater roughness as desired. 

COAT INDEX OF REFRACTION 

 
property: coat_ior, usage: coatIOR uniform float, typical range [1–3], default 1.6 

Index of refraction of the coat. In the case of dielectric surfaces, the coat IOR affects the incident IOR when calculating 
the strength of specular reflection on the underlying surface. 



   
 

© 2021 Adobe. All rights reserved.   20 

COAT SPECULAR LEVEL 

 
property: coat_specular_level, usage: coatSpecularLevel texturable float, range [0–1], default 0.5 

Modifier of coat specularity, behaving in the same way as the underlying surface’s specular level and IOR. 

COAT NORMAL 

 
property: coat_normal, usage: coatNormal texture, default none 

Tangent-space normal map for the coat. Normal maps are assumed to be in the OpenGL format unless alternate 
orientations are also supported. 

The coat normal does not change the underlying surface normal. Please see the section on coat layering for more 
detail. 

COAT NORMAL SCALE 

 
property: coat_normal_scale, usage: coatNormalScale uniform float, typical range [0+], default 1 

Multiplier of the coat normal map effect. For scales above 1, the scale is applied by scaling the z axis and re-
normalizing. For scales below 1, the scale is applied by proportionally reducing the angle between the normal vector 
and the z axis, which results in a smoother transition of surface detail to 0.  
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AUXILIARY PROPERTIES 

The material model also has several properties commonly associated with raster rendering. These do not necessarily 
get used by all types of renderers but provide additional information about the object being rendered. 

AMBIENT OCCLUSION 

 

+ 

 

→ 

 
 
property: ambient_occlusion, usage: ambientOcclusion texture, range [0–1], default 1 

Pre-computed ambient occlusion coefficient for the surface. This is primarily for rasterizers that do not support 
global illumination, but the information can be useful in a raytracing context. 

VOLUME THICKNESS 

 

+ 

 

→ 

 
 
property: volume_thickness, usage: volumeThickness texture, range [0–1], default 1 

Pre-computed measure of average thickness of the volume beneath the surface as a fraction of the bounding box 
width. This can be used by rasterizers to emulate the behavior of material properties that would normally require ray 
tracing through the volume, like scattering or absorption. 

VOLUME THICKNESS SCALE 

0.0 0.2 0.4 0.6 0.8 1.0 

      
 

property: volume_thickness_scale, usage: volumeThicknessScale uniform float, range [0+], default 1 

A multiplier of the volume thickness texture to modify its overall effect. 
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LAYERING EFFECTS 

Apart from the layering of coat and sheen over the rest of the material surface, several other effects are important to 
note with the material model. 

SKIN 

One of the most common applications of subsurface scattering is that of skin. The subsurface model in the Adobe 
Standard Material has been designed to make the creation of skin materials as simple as possible. 

A typical skin material not textured for a material model supporting colorized subsurface textures will have a single 
albedo texture containing skin surface color detail. In such cases, it is useful to apply the albedo texture to both the 
base color and scattering color. A red shift may be applied to the subsurface scattering to provide the “flush” red tone 
around the edges of shadowed areas of the skin, and rayleigh scattering (in the range 0.2-0.4) may add more realism 
as well. 
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When the same texture is used for base color and scattering color, the translucency may be varied to allow for 
surface details like makeup and skin dryness. Scatter distance scale may be varied as a grayscale to account for 
variations in the depth and density of various skin layers to preference. 

After the base skin is established, surface details such as makeup, freckles, and skin blemishes may then be added to 
the surface textures, with translucency modified accordingly. Subsurface color detail for veins and “flushness” may be 
added via coloration in the scatter color or scatter distance scale. 

Especially for darker skin tones, tone variation can be accomplished in part by using different tones in the base color 
and scatter color, and blending via translucency. This has a basis in the biological structure of skin, as there are 
different forms of melanin with different prevalence in different skin types. In this case, the lighter skin tone should 
be used as the scatter color, as it will be more receptive to scattering distance variation. 

 
By separating out the red shift and Rayleigh parameters from the rest of the subsurface scattering properties, it is 
possible to add variation more easily over the skin surface. If desired, coat or sheen may be added to further 
augment the overall look without changing the base skin texturing. 
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METAL AND DIELECTRIC 

 

In the material model, metallicity is given priority over the dielectric interface, which means that metal “covers” both 
translucent and non-translucent dielectric surface detail. This is different than in some other material models and in 
prior versions of the Adobe Standard Material. 

In the above image, a purple absorption color has been applied to the material to emphasize the priority between 
the parameters. Conversion between the priority orderings is simple, but must be done at a per-pixel level for 
materials with a metallic or translucency texture. 
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NORMAL MAPS 

 
Normal maps are not composited between a coat and underlying surface, which allows for look variation with 
choice of separate normal maps. If the same surface detail is desired for both the surface and the coat (for a “shrink-
wrapped” effect), the same normal map may be used for both the surface and the coat. 

The possible variations in detail can be seen the above image. A normal scale of 0 effectively disables a normal map. 

FUTURE WORK 

Several features are planned for future iterations of the Adobe Standard Material model. 

THIN-WALLED MATERIALS 

In a number of situations, especially with models that do not enclose a volume, it is useful to have the ability to treat 
a model as having no interior. This would disable refraction, absorption, and scattering, but preserve surface 
characteristics. Zero-distance absorption (modulative attenuation) may also be supported to provide minimal 
support for tinted translucent materials. 

IRIDESCENCE 

Thin-film iridescence is a complex interaction of light waves interfering between the surface of a nanometer-scale 

thickness dielectric film on top of a substrate. The iridescence effect is dependent on the IOR and the thickness of the 

film. With careful consideration of the parameterization, art-directability is possible to achieve materials like soap 

bubbles, metal oxide coatings, and oil slicks. 
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