






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































mental ray - architectural shaders

Apr 6, 2012 - Phenomenon EditorTM, Photon MapTM, mental ray RelayTM ... 2 mia material - material for architectural and design visualisation. 3 ..... The solution is to introduce a mapping of some sort. ... This is because FG is only concerned with the transport of light from one surface ..... See the mental ray manual on. 

















 Télécharger le PDF 






 7MB taille
 1 téléchargements
 374 vues






 commentaire





 Report




















mental ray - architectural shaders Document version 0.9.0 June 16, 2006



Copyright Information c 1986-2005 mental images GmbH, Berlin, Germany. Copyright All rights reserved. This document is protected under copyright law. The contents of this document may not be translated, copied or duplicated in any form, in whole or in part, without the express written permission of mental images GmbH. The information contained in this document is subject to change without notice. mental images GmbH and its employees shall not be responsible for incidental or consequential damages resulting from the use of this material or liable for technical or editorial omissions made herein. mental images c, incremental imagesTM, mental ray c, mental matter c, mental ray Phenomenon c, mental ray PhenomenaTM, PhenomenonTM, PhenomenaTM, Phenomenon CreatorTM, Phenomenon EditorTM, Photon MapTM, mental ray RelayTM Library, RelayTM Library, SPM c, Shape-by-ShadingTM, Internet Rendering PlatformTM, iRPTM, Reality c, Reality Server c, Reality PlayerTM, Reality DesignerTM, iray c, imatter c, and neurayTM are trademarks or, in some countries, registered trademarks of mental images GmbH, Berlin, Germany. R



R



R



R



R



R



R



R



R



All other product names mentioned in this document may be trademarks or registered trademarks of their respective companies and are hereby acknowledged.



Table of Contents 1



Architectural shader library - introduction 1.1



2



1 About the library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1



mia material - material for architectural and design visualisation



3 2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.1.1 What is the mia material? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.1.2 Structure of this Document . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.2 Fundamentals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.2.1 Physics and the Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.2.1.1 A Note on Gamma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.2.1.2 Tone Mapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.2.2 Use Final Gathering and Global Illumination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.2.3 Use Physically Correct Lights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.3 Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.3.1 The Shading Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.3.2 Conservation of Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.3.3 BRDF - how Reflectivity Depends on Angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.3.4 Reflectivity Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2.3.5 Transparency Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 2.3.5.1 Solid vs. Thin-Walled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 2.3.5.2 Cutout Opacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2.3.6 Special Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2.3.6.1 Built in Ambient Occlusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 2.3.7 Performance Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.4 Material Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.1 Diffuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.2 Reflections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.2.1 Basic Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4.2.2 Performance Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.4.3 Refractions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 2.4.4 Translucency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.4.5 Anisotropy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 2.4.6 BRDF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 2.4.7 Special Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 2.4.7.1 Built in Ambient Occlusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 2.4.8 Advanced Rendering Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 2.4.8.1 Reflection Optimization Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27



vi



Table of Contents



2.4.8.2 Refraction Optimization Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4.8.3 Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4.9 Interpolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4.10 Special Maps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 Tips and Tricks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.1 Final Gathering Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2 Quick Guide to some Common Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.1 General Rules of Thumb for Glossy Wood, Flooring, etc. . . . . . . . . . . . . . 2.5.2.2 Ceramics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.3 Stone Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.4 Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.5 Colored Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.6 Water and Liquids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.7 The Ocean and Water Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.8 Metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5.2.9 Brushed Metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



3



Sun and Sky 3.1 3.2 3.3 3.4 3.5 3.6



4



49 49 49 50 50 52 53



Utility shaders 4.1 4.2



5



Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Important note on fast SSS and Sun&Sky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Common parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sun parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sky parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



28 29 31 34 36 36 36 36 37 37 37 38 41 43 45 46



59 Round corners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 Tone mapping / Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60



Advanced topics 5.1



mia 5.1.1 5.1.2 5.2 mia 5.2.1



material API . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Obtaining subcomponents of the rendering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Defining supcomponents of light sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . material api.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sample shader source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



63 63 63 64 64 66



Chapter 1



Architectural shader library introduction 1.1



About the library



The mental ray architectural library contains a set of shaders designed for architectural and design visualization. The most important are the mia material, an easy to use all-around material, and the Physical Sun and Sky shaders, but the library also contains minor tools like shaders to create render-time rounded corners, and more. In standalone mental ray the shaders are added by including the “mi” declaration file and linking to the library;



link "architectural.dll" include "architectural.mi"



The library strictly requires mental ray version 3.5 or newer and will not function on earlier releases of mental ray.



Chapter 2



mia material - material for architectural and design visualisation



2.1 2.1.1



Introduction What is the mia material?



The mental ray mia material is a monolithic material shader that is designed to support most materials used by architectural and product design renderings. It supports most hardsurface materials such as metal, wood and glass. It is especially tuned for fast glossy reflections and refractions (replacing the DGS material) and high-quality glass (replacing the dielectric material). The major features are: • Easy to use - yet flexible. Controls arranged logically in a “most used first” fashion. • Templates - for getting faster to reality. • Physically accurate - the material is energy conserving, making shaders that breaks the laws of physics impossible. • Glossy performance - advanced performance boosts including interpolation, emulated glossiness, and importance sampling. • Tweakable BRDF1 - user can define how reflectivity depends on angle. • Transparency - “Solid” or “thin” materials - transparent objects such as glass can be treated as either “solid” (refracting, built out of multiple faces) or “thin” (nonrefracting, can use single faces). 1 Bidirectional



Reflectance Distribution Function
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• Round corners - shader can simulate “fillets” to allow sharp edges to still catch the light in a realistic fashion. • Indirect Illumination control - set the final gather accuracy or indirect illumination level on a per-material basis. • Oren-Nayar diffuse - allows “powdery” surfaces such as clay. • Built in Ambient Occlusion - for contact shadows and enhancing small details. • All-in-one shader - photon and shadow shader built in. • Waxed floors, frosted glass and brushed metals... - ...all fast and easy to set up.



2.1.2



Structure of this Document



This document is divided into sections of Fundamentals (beginning on page 4) which explain the main features of the material, the Parameters section (page 15) that goes through all the parameters one by one, and a Tips & Tricks (page 36) with some advice for users.



2.2 2.2.1



Fundamentals Physics and the Display



The mia material primarily attempts to be physically accurate hence it has an output with a high dynamic range. How visually pleasing the material looks depends on how the mapping of colors inside the renderer to colors displayed on the screen is done. When working with the mia material it is highly encouraged to make sure one is operating through a tone mapper/exposure control or at the very least are using gamma correction.



2.2.1.1



A Note on Gamma



Describing all the details about gamma correction is beyond the scope of this document and this is just a brief overview. The color space of a normal off-the-shelf computer screen is not linear. The color with RGB value 200 200 200 is not twice as bright as a color with RGB value 100 100 100 as one would expect. This is not a “bug” because due to the fact that our eyes see light in a non linear way, the former color is actually perceived to be about twice as bright as the latter. This makes the color space of a normal computer screen roughly perceptually uniform. This is a good thing,



2.2



Fundamentals
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and is actually the main reason 24 bit color (with only 8 bits - 256 discrete levels - for each of the red, green and blue components) looks as good as it does to our eyes. The problem is that physically correct computer graphics operate in a true linear color space where a value represents actual light energy. If one simply maps the range of colors output to the renderer naively to the 0-255 range of each RGB color component it is incorrect. The solution is to introduce a mapping of some sort. One of these methods is called gamma correction. Most computer screens have a gamma of about 2.22 , but most software default to a gamma of 1.0, which makes everything (especially midtones) look too dark, and light will not “add up” correctly. Using gamma of 2.2 is the theoretically “correct” value, making the physically linear light inside the renderer appear in a correct linear manner on screen. However, since the response of photographic film isn’t linear either, users have found this “theoretically correct” value looks too “bright” and “washed out”, and a very common compromise is to render to a gamma of 1.8, making things look more “photographic”, i.e. as if the image had been shot on photographic film and then developed.



2.2.1.2



Tone Mapping



Another method to map the physical energies inside the renderer to visually pleasing pixel values is known as tone mapping. This can be done either by rendering to a floating point file format and using external software, or use some plugin to the renderer to do it on-the-fly. A very simple tone mapping shader is included in the library named mia exposure simple and is documented on page 60



2.2.2



Use Final Gathering and Global Illumination



The material is designed to be used in a realistic lighting environment, i.e. using full direct and indirect illumination. In mental ray there are two basic methods to generate indirect light: Final Gathering and Global Illumination. For best results at least one of these methods should be used. At the very least one should enable Final Gathering, or use Final Gathering combined with Global Illumination (photons) for quality results. Performance tips for using Final Gather and Global Illumination can be found on page 36 of this document. If you are using an environment for your reflections, make sure the same environment (or a blurred copy of it) is used to light the scene through Final Gathering. 2 This



is also known as the “sRGB” color space
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2.2.3



mia material - material for architectural and design visualisation



Use Physically Correct Lights



Traditional computer graphics light sources live in a cartoon universe where the intensity of the light doesn’t change with the distance. The real world doesn’t agree with that simplification. Light decays when leaving a light source due to the fact that light rays diverge from their source and the “density” of the light rays change over distance. This decay of a point light source is 1/d2 , i.e. light intensity is proportional to the inverse of the square of the distance to the source. One of the reasons for this traditional oversimplification is actually the fact that in the early days of computer graphics tone mapping was not used and problems of colors “blowing out” to white in the most undesirable ways3 was rampant. However, as long as only Final Gathering (FG) is used as indirect illumination method, such traditional simplifications still work. Even light sources with no decay still create reasonable renderings! This is because FG is only concerned with the transport of light from one surface to the next, not with the transport of light from the light source to the surface. It’s when working with Global Illumination (GI) (i.e. with photons) the troubles arise. When GI is enabled, light sources shoot photons. It is imperative for the mia material (or any other mental ray material) to work properly for the energy of these photons to match the direct light cast by that same light! And since photons model light in a physical manner, decay is “built in”. Hence, when using GI: • Light sources must be emitting photons at the correct energy • The direct light must decay in a physically correct way to match the decay of the photons. Therefore it is important to make sure the light shader and the photon emission shader of the lights work well together.



2.3 2.3.1



Features The Shading Model



From a usage perspective, the shading model consists of three components: • Diffuse - diffuse channel /including Oren Nayar “roughness”). 3 Raw



clipping in sRGB color space is very displeasing to the eye, especially if one color channel clips earlier than the others. Tone mapping generally solves this by “soft clipping” in a more suitable color space than sRGB.
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Features
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• Reflections - glossy anisotropic reflections (and highlights). • Refractions - glossy anisotropic transparency (and translucency).



The mia material shading model



Direct and indirect light from the scene both cause diffuse reflections as well as translucency effects. Direct light sources also cause traditional “highlights” (specular highlights). Raytracing is used to create reflective and refractive effects, and advanced importance-driven multi-sampling is used to create glossy reflections and refractions. The rendering speed of the glossy reflections/refractions can further be enhanced by interpolation as well as “emulated” reflections with the help of Final Gathering.



2.3.2



Conservation of Energy



One of the most important features of the material is that it is automatically energy conserving. This means that it makes sure that dif f use + ref lection + ref raction mtl); /* Struct to store the data in */ mia_material_api_storage mtldata; /* We also need a pointer */ mia_material_api_storage *dp; /* Need the key len */ static int klen = sizeof(miA_MATERIAL_API_STORAGE); /* Initialize the struct */ mtldata.struct_size = sizeof(mtldata); mtldata.in_use = miFALSE; /* Create/set the shader state */ mi_shaderstate_set(state, miA_MATERIAL_API_STORAGE, &mtldata, sizeof(mtldata), 0); /* Call shader */ mi_call_shader_x(result, miSHADER_MATERIAL, state, mtl, NULL);



/* Check if the data is there */ dp = mi_shaderstate_get(state, miA_MATERIAL_API_STORAGE, &klen); /* So, was valid data written? */ if (dp && dp->in_use) { /* Diffuse to fb #10 */
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mi_fb_put(state, 10, &dp->diff_result); /* Reflection to fb #11 */ mi_fb_put(state, 11, &dp->refl_result); /* Refraction to fb #12 */ mi_fb_put(state, 12, &dp->refr_result); /* etc. */ } return miTRUE; }



Sample light shader (code snippet only) to set a light to “specular only”



static int klen = sizeof(miA_MATERIAL_API_LIGHTDATA); mia_material_api_lightdata* ld = (mia_material_api_lightdata*)mi_shaderstate_get(state, miA_MATERIAL_API_LIGHTDATA, &klen); /* Is there a shader state? */ if (ld) { /* Our light is specular-only (no diffuse) */ ld->affect_diffuse = 0.0f; ld->affect_specular = 1.0f; }
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