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THE SLIDES PRESENTED IN THE CLASSROOM ARE INTENDED ONLY AS A REFERENCE FOR THE LECTURE.

THE CONTENT OF THESE SLIDES IN NO WAY REPLACES THE RECOMMENDED REFERENCE BIBLIOGRAPHY.
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RENDERINGS PLAY A DECISIVE ROLE IN THE COMMUNICATION OF PROJECT. 

BUT WHAT DOES THE WORD RENDERING MEAN?
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CRISTIAN FARINELLA, L’IMMAGINE COSTRUITA
LA FORMAZIONE, IL RUOLO E LE TECNICHE DEL CG ARTIST NELLA VISUALIZZAZIONE ARCHITETTONICA
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COMPUTER GRAPHICS ARTIST

TODAY, IN MANY CASES, PROJECT COMMUNICATION IS OFTEN HANDLED BY EXTERNAL PROFESSIONALS, SUCH AS CG
ARTIST. OFTEN, THE AUTHORS OF THE RENDERING ARE NOT THE AUTHORS OF THE PROJECT.

A COMPUTER GRAPHICS ARTIST, ALSO KNOWN AS ARCHVIZ ARTIST, 3D ARTIST, 3D VISUALIZER, 3D VISUALIZATION ARTIST,
3D ILLUSTRATOR; SOMETIMES GRAPHIC DESIGNER, IS A PROFESSIONAL WHO CREATES MOVING IMAGES, STILL IMAGES OR
VISUAL EFFECTS WITH COMPUTERS, DIGITAL TOOLS AND SOFTWARE PROGRAMS.
IN THE FIELD OF ARCHITECTURAL VISUALIZATION, IS A PROFESSIONAL WHO PRODUCES 3D GRAPHICS RELATED TO
ARCHITECTURAL PROJECTS.
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COMPUTER GRAPHICS ARTIST AND RENDERING PROCESS

TODAY, IN MANY CASES, PROJECT COMMUNICATION IS OFTEN HANDLED BY EXTERNAL PROFESSIONALS, SUCH AS CG
ARTIST. OFTEN, THE AUTHORS OF THE RENDERING ARE NOT THE AUTHORS OF THE PROJECT.

A COMPUTER GRAPHICS ARTIST, ALSO KNOWN AS ARCHVIZ ARTIST, 3D ARTIST, 3D VISUALIZER, 3D VISUALIZATION ARTIST,
3D ILLUSTRATOR; SOMETIMES GRAPHIC DESIGNER, IS A PROFESSIONAL WHO CREATES MOVING IMAGES, STILL IMAGES OR
VISUAL EFFECTS WITH COMPUTERS, DIGITAL TOOLS AND SOFTWARE PROGRAMS.
IN THE FIELD OF ARCHITECTURAL VISUALIZATION, IS A PROFESSIONAL WHO PRODUCES 3D GRAPHICS RELATED TO
ARCHITECTURAL PROJECTS.

RENDERING IS THE PROCESS OF GENERATING BITMAP IMAGES (2D) FROM 3D MODELS VIEWS (IT BASICALLY MEANS
TAKING A PHOTOGRAPH OF THE SCENE WITH A VIRTUAL CAMERA).
RENDERING CAN BE DEFINED AS THE PROCESS THAT LEADS FROM THE DIGITAL REPRESENTATION OF A THREE-
DIMENSIONAL SCENE, DEFINED IN THE MODELLING PHASE, TO A TWO-DIMENSIONAL PROJECTION OF THE VIEW OF THE
SCENE [Bartolomei et al., 2021]
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CG ARCHITECT – 3D AWARDS [https://3dawards.cgarchitect.com/]
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CG ARCHITECT – 3D AWARDS [https://3dawards.cgarchitect.com/]
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TOP RENDERING ENGINE MARKET SHARE TRENDS

2021 ARCHITECTURAL VISUALIZATION RENDERING SURVEY 
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THE PROCESS OF CREATING A RENDERING IS SIMILAR TO THE DESIGN PROCESS OF AN ARCHITECTURE; IT
REQUIRES SPECIFIC CHOICES AND PREPARATORY STUDIES (ON COMPOSITION, SETTINGS, ATMOSPHERE, ETC.).

THE RENDERING IMAGE NEEDS TO BE “CONSTRUCTED”.

WHY DO WE CREATE RENDERINGS? 
- RENDERINGS ALLOW TO PREFIGURE AND TO CONTROL DESIGN CHOICES;
- RENDERINGS ALLOW THE PROJECT TO BE BETTER COMMUNICATED TO CLIENTS;
- RENDERINGS ALLOW THE PROJECT TO BE ILLUSTRATED AT DIFFERENT SCALES OF REPRESENTATION 
(FROM GENERAL TO PARTICULAR);

- RENDERINGS ALLOW VISUALIZATION OF BUILDINGS BELONGING TO THE PAST;
- …
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RENDERING IS THE PROCESS OF GENERATING BITMAP IMAGES FROM 3D MODELS VIEWS (IT BASICALLY MEANS TAKING A
PHOTOGRAPH OF THE SCENE WITH A VIRTUAL CAMERA).

THERE ARE SEVERAL TYPES OF RENDERING:
- CLAY RENDER [UNTEXTURED RENDERING];
- PHOTOREALISTIC RENDERING;
- NON-PHOTOREALISTIC RENDERING [COLLAGE RENDERING; DIGITAL PAINTED RENDER, etc.]

TYPES OF RENDERINGS
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BARTOLOMEI ET AL. DEFINES SEVERAL TYPES OF RENDERINGS:
- CONCEPTUAL RENDERING,
- VISIONARY RENDERING;
- UNTEXTURED RENDERING;
- SCHEMATIC RENDERING;
- PHOTOREALISTIC RENDERING.

TYPES OF RENDERINGS
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RENDERING IS THE PROCESS OF GENERATING BITMAP IMAGES FROM 3D MODELS VIEWS (IT BASICALLY MEANS TAKING A
PHOTOGRAPH OF THE SCENE WITH A VIRTUAL CAMERA).

THERE ARE SEVERAL TYPES OF RENDERING:
- CLAY RENDER – MONOCHROME STUDIO IMAGE; RENDERING IN WHICH EACH 3D OBJECT DOES NOT CONTAIN ANY

TEXTURES OR MATERIALS (WE ONLY HAVE WHITE OR GREY MATERIAL). IT CAN BE CONSIDERED A DRAFT RENDERING.
SOMETIMES IT IS A QUICKER WAY TO APPROVE THE LIGHT AND THE COMPOSITION, SINCE THE MATERIALS AND THEIR
PHYSICAL PROPERTIES DO NOT HAVE TO BE COMPUTED IN THE PREVIEW RENDER.

TYPES OF RENDERINGS



Arqui9
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RENDERING IS THE PROCESS OF GENERATING BITMAP IMAGES FROM 3D MODELS VIEWS (IT BASICALLY MEANS TAKING A
PHOTOGRAPH OF THE SCENE WITH A VIRTUAL CAMERA).

THERE ARE SEVERAL TYPES OF RENDERING:
- CLAY RENDER – MONOCHROME STUDIO IMAGE; RENDERING IN WHICH EACH 3D OBJECT DOES NOT CONTAIN ANY

TEXTURES OR MATERIALS (WE ONLY HAVE WHITE OR GREY MATERIAL). IT CAN BE CONSIDERED A DRAFT RENDERING.
SOMETIMES IT IS A QUICKER WAY TO APPROVE THE LIGHT AND THE COMPOSITION, SINCE THE MATERIALS AND THEIR
PHYSICAL PROPERTIES DO NOT HAVE TO BE COMPUTED IN THE PREVIEW RENDER.

- PHOTOREALISTIC RENDERING – IMAGE THAT AIMS TO ACHIEVE THE MAXIMUM REALISTIC IMITATION OF SOMETHING
THAT EXISTS IN REAL LIFE AND DISPLAYS IT SO CLEARLY AS TO BE INDISTINGUISHABLE FROM AN ACTUAL PHOTOGRAPHY
OF THE OBJECT. THE PHOTOREALISTIC RENDERING APPEARS LIKE A PHOTOGRAPH AND IS THE MOST WIDESPREAD TYPE
OF REPRESENTATION IN THE FINAL PHASE OF THE COMMUNICATION PROJECT PROCESS.

TYPES OF RENDERINGS
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RENDERING IS THE PROCESS OF GENERATING BITMAP IMAGES FROM 3D MODELS VIEWS (IT BASICALLY MEANS TAKING A
PHOTOGRAPH OF THE SCENE WITH A VIRTUAL CAMERA).

IN THE CONTEXT OF ARCHITECTURAL VISUALIZATION, THERE ARE SEVERAL TYPES OF RENDERING:
- CLAY RENDER – MONOCHROME STUDIO IMAGE; RENDERING IN WHICH EACH 3D OBJECT DOES NOT CONTAIN ANY

TEXTURES OR MATERIALS (WE ONLY HAVE WHITE OR GREY MATERIAL). IT CAN BE CONSIDERED A DRAFT RENDERING.
SOMETIMES IT IS A QUICKER WAY TO APPROVE THE LIGHT AND THE COMPOSITION, SINCE THE MATERIALS AND THEIR
PHYSICAL PROPERTIES DO NOT HAVE TO BE COMPUTED IN THE PREVIEW RENDER.

- PHOTOREALISTIC RENDERING – IMAGE THAT AIMS TO ACHIEVE THE MAXIMUM REALISTIC IMITATION OF SOMETHING
THAT EXISTS IN REAL LIFE AND DISPLAYS IT SO CLEARLY AS TO BE INDISTINGUISHABLE FROM AN ACTUAL PHOTOGRAPHY
OF THE OBJECT. THE PHOTOREALISTIC RENDERING APPEARS LIKE A PHOTOGRAPH AND IS THE MOST WIDESPREAD TYPE
OF REPRESENTATION IN THE FINAL PHASE OF THE COMMUNICATION PROJECT PROCESS.

- NON-PHOTOREALISTIC RENDERING - IMAGE THAT DOES NOT AIM TO ACHIEVE PHOTOREALISM, OBTAINED ADOPTING
MORE ABSTRACT AND ARTISTIC APPROACH AND USING TECHNIQUES THAT HAVE STRONG EXPRESSIVE CAPACITY. THESE
RENDERINGS ARE HIGHLY APPRECIATED BY DESIGNERS BUT DIFFICULT TO UNDERSTAND BY NON-SPECILISTIC PUBLIC;

TYPES OF RENDERINGS
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UNIPR, DIA, S. Mikolajewska, A. Zerbi
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DIGITAL PAINTED RENDER – IMAGE THAT PREFIGURES THE TRADITIONAL HAND-MADE RENDERING OBTAINED BY
COMBINING DIFFERENT TECHNIQUES OF REPRESENTATION FOR ARCHITECTURAL VISUALIZATION, INCLUDING, FOR
EXAMPLE, WATERCOLOUR.

TYPES OF RENDERINGS
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https://architizer.com/blog/practice/details/the-art-of-rendering-watercolor/
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https://vimeo.com/111453792?embedded=true&source=vimeo_logo&owner=21253519
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DEPENDING ON THE CONTEXT IN WHICH THE ARCHITECTURE IS PLACED, IT IS POSSIBLE TO TALK ABOUT 
NATURALISTIC RENDERING, URBAN RENDERING, etc.

TYPES OF RENDERINGS
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IN GENERAL, THE FOLLOWING PHASES CAN BE IDENTIFIED IN THE RENDERING PROCESS:

PHASE 1. 3D MODEL DEFINITION. 

PHASE 2. COMPOSITION AND VIEW DEFINITION.

PHASE 3. DETAILED DEFINITION OF THE ENVIRONMENT.

- CREATION AND ASSIGNMENT OF MATERIALS TO BE ATTACHED.
- CREATION AND PLACEMENT OF LIGHT SOURCES.
- ASSIGNMENT OF THE BACKGROUND.
- ADDITIONAL ELEMENTS DEFINITION (PEOPLE, VEGETATION, ETC.).

PHASE 4. SET THE RENDERING SETTINGS.

PHASE 5. POST-PRODUCTION PROCESS [optional phase].

IT IS IMPORTANT TO STRESS THAT THESE PHASES ARE NOT NECESSARY CONSEQUENTIAL.

RENDERING PHASES
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RENDERING PHASES: MODEL DEFINITION

THE MODELING PHASE IS THE MOST COMPLEX, LABORIOUS AND TIME-CONSUMING PROCESS AND OBVIOUSLY DEPENDS
ON WHAT IS TO BE ACHIEVED AND THE TYPE OF OBJECT/ARCHITECTURE TO BE MODELED.

IN GENERAL, THE MORE DETAILS WE ADD, THE MORE TRUTHFUL THE SCENE WILL BE.

HOWEVER, IT IS VERY IMPORTANT TO MAKE CAREFUL CHOICES ABOUT THE MODELED ELEMENTS IN ORDER TO OPTIMIZE
WORK TIME AND AVOID UNNECESSARY TIME LOSS.

ONCE THE MODEL IS FINISHED, IT IS NECESSARY TO MAKE A CAREFUL STUDY OF THE COMPOSITION AND VIEW TO BE
CREATED.

IN THIS PHASE IT IS USEFUL TO REFER TO THE PRINCIPLES OF PHOTOGRAPHIC COMPOSITION IN ORDER TO VALORIZE YOU
PROJECT.

THESE CONSIDERATIONS ARE CRUCIAL TO OPTIMIZE THE FOLLOWING PHASES. 
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RENDERING PHASES: MATERIALS

THE VISUAL APPEARANCE OF OBJECTS AND ENVIRONMENTS ALSO DEPENDS ON THE MATERIALS ASSIGNED TO THE 3D
OBJECTS AND THEIR PROPERTIES.

BASIC ISSUES TO MANAGE DURING RENDERING PHASE:
- ROUGHNESS IS A PARAMETER THAT CONTROLS THE IRREGULARITIES ON THE SURFACE. A POLISHED SURFACE WILL

HAVE VERY FEW OF THEM, RESULTING IN A MIRROR-LIKE REFLECTION, WHILE A ROUGH, UNFINISHED OR FINISHED TO
SATIN OR MATTE, WILL REFLECT LIGHT ON A WIDE SPREAD.

- TRANSPARENCY IS A PARAMETER THAT CONTROLS THE TRANSPARENCY LEVEL FOR THE MATERIAL [0.0-TRANSPARENT
OBJECT - 1.0 NON-TRASPARENT OBJECT]

- ALBEDO COLOR IS A PARAMETER THAT CONTROLS THE BASE COLOR OF THE SURFACE [0.0-BLACK OBJECT - 1.0-WHITE
OBJECT]

- BUMP MAPPING IS A TECHNIQUE TO MAKE A SURFACE LOOK MORE REALISTIC BY SIMULATING BUMPS AND WRINKLES
ON THE SURFACE OF AN OBJECT.
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ON THE LEFT: SMOOTH GLOSSY SURFACE, 
ON THE RIGHT: ROUGH MATTE SURFACE.

A RANGE OF BLACK TO WHITE ALBEDO VALUES, FROM 0.0 TO 1.0.

A RANGE OF TRANSPARENCY VALUES, FROM 0.0 TO 1.0.

ON THE LEFT: A SPHERE WITHOUT BUMP
MAPPING.
IN THE MIDDLE: A BUMP MAP TO BE
APPLIED TO THE SPHERE.
ON THE RIGHT: THE SPHERE WITH THE
BUMP MAP APPLIED. IT APPEARS AS
AN ORANGE.

RENDERING PHASES: MATERIALS
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RENDERING PHASES: MATERIALS

Material dialog 
in Revit.

MATERIAL 
LIBRARY
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RENDERING PHASES: MATERIALS

Material dialog 
in Revit.

ASSET TABS
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RENDERING PHASES: MATERIALS

Material dialog 
in Revit.

PROPERTIES 
PANEL
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RENDERING PHASES: MATERIALS

Material dialog 
in Revit.
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RENDERING PHASES: MATERIALS

Material dialog 
in Revit.
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RENDERING PHASES: MATERIALS

Material dialog 
in Revit.
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RENDERING PHASES: MATERIALS

Asset Browser
in Revit.
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RENDERING PHASES: MATERIALS



UNIVERSITÀ DI PARMA
DIPARTIMENTO DI INGEGNERIA E ARCHITETTURA
CORSO DI LAUREA IN ARCHITETTURA E CITTA' SOSTENIBILI

BUILDING INFORMATION MODELING: 
DIGITAL MODELING OF ARCHITECTURE, DIGITAL VISUALIZATION OF PROJECT

A.A. 2022-2023, Prof. Sandra Mikolajewska

RENDERING PHASES: LIGHTING

THE VISUAL APPEARANCE OF OBJECTS AND ENVIRONMENTS ALSO
DEPENDS ON THE POSITION OF LIGHT SOURCES AND THEIR
PROPERTIES.
THERE ARE MANY DIFFERENT LIGHT TYPES TO CHOOSE AND
KNOWING WHICH ONE WORKS BEST FOR YOUR SCENE IS KEY TO
CREATING A GOOD QUALITY RENDER.
AN INADEQUATE LIGHTING MODEL GENERATES INADEQUATE
ARCHITECTURAL VISUALISATIONS.

PRINCIPAL LIGHT SOURCES IN COMPUTER GRAPHICS:

POINT SOURCE – SOURCE THAT EMITS LIGHT WITH UNIFORM LIGHT
INTENSITY IN ALL DIRECTIONS. OBJECTS CLOSER TO THE LIGHT WILL
BE BRIGHTER, AND OBJECTS FURTHER AWAY WILL BE DARKER.

SPOT LIGHT – SOURCE IN WHICH THE DIRECTIONS OF LIGHT
EMISSION ARE BOUNDED WITHIN A GENERIC CONE WITH
ASSIGNABLE ANGLE OF EMISSION (SPOTLIGHTS). OBJECTS CLOSER TO
THE SPOT LIGHT WILL BE BRIGHTER, AND DEPENDING ON THE HOW
WIDE THE CONE IS THE LIGHT WILL EITHER BE SOFTER OR HARDER.

POINT SOURCE

SPOT LIGHT

AREA LIGHT
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RENDERING PHASES: LIGHTING

AREA LIGHT - AN AREA LIGHT IS A LIGHT THAT CASTS DIRECTIONAL
LIGHT RAYS FROM WITHIN A SET BOUNDARY, EITHER A RECTANGLE
OR CIRCLE.

DIRECTIONAL LIGHT - DIRECTIONAL LIGHTS EMIT PARALLEL LIGHT
RAYS IN A SINGLE DIRECTION AND OF EQUAL INTENSITY. A
DIRECTIONAL LIGHT MIMICS THE LIGHTING THAT YOU WOULD GET
FROM THE SUN.

AMBIENT LIGHT - AN AMBIENT LIGHT CASTS SOFT LIGHT RAYS IN
EVERY DIRECTION. IT HAS NO SPECIFIC DIRECTIONALITY SO DOES
NOT CAST ANY SHADOWS OR SHADING, AND SIMULATES MORE OF
A SECONDARY LIGHT THAT IS COMING FROM ALL DIFFERENT
ANGLES AND IS APPLIED TO ALL OBJECTS IN A SCENE. AMBIENT
LIGHTING IS GREAT FOR FILLING IN AREAS ON A RENDER THAT DO
NOT HAVE ENOUGH ILLUMINATION.
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RENDERING PHASES: LIGHTING

THREE-POINT LIGHTING

THREE-POINT LIGHTING IS A STANDARD METHOD USED IN VISUAL MEDIA. BY USING THREE SEPARATE POSITIONS, THE
PHOTOGRAPHER CAN ILLUMINATE THE SHOT'S SUBJECT HOWEVER DESIRED, WHILE ALSO CONTROLLING (OR ELIMINATING
ENTIRELY) THE SHADING AND SHADOWS PRODUCED BY DIRECT LIGHTING.

THE KEY LIGHT, SHINES DIRECTLY UPON THE SUBJECT AND SERVES AS ITS PRINCIPAL ILLUMINATOR. MORE THAN
ANYTHING ELSE, THE STRENGTH, COLOR AND ANGLE OF THE KEY DETERMINES THE SHOT'S OVERALL LIGHTING DESIGN.
IN INDOOR SHOTS, THE KEY IS COMMONLY A SPECIALIZED LAMP, OR A CAMERA'S FLASH. IN OUTDOOR DAYTIME SHOTS,
THE SUN OFTEN SERVES AS THE KEY LIGHT.

THE FILL LIGHT ALSO SHINES ON THE SUBJECT, BUT FROM A SIDE ANGLE RELATIVE TO THE KEY AND IS OFTEN PLACED AT A
LOWER POSITION THAN THE KEY. IT BALANCES THE KEY BY ILLUMINATING SHADED SURFACES, AND LESSENING OR
ELIMINATING CHIAROSCURO EFFECTS. IT IS USUALLY SOFTER AND LESS BRIGHT THAN THE KEY LIGHT (UP TO HALF), AND
MORE TO A FLOOD.

THE BACKLIGHT SHINES ON THE SUBJECT FROM BEHIND, OFTEN TO ONE SIDE OR THE OTHER. IT GIVES THE SUBJECT A RIM
OF LIGHT, SERVING TO SEPARATE THE SUBJECT FROM THE BACKGROUND AND HIGHLIGHTING CONTOURS.
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RENDERING PHASES: RENDERING SETTINGS

IN REVIT, THE FOLLOWING RENDERING SETTINGS NEED TO BE DEFINED:
- REGION RENDER;
- RENDER QUALITY;
- LIGHT SETTINGS;
- BACKGROUND;
- EXPOSURE SETTINGS.

IN GENERAL, FOUR MAIN STEPS ARE GENERALLY SUGGESTED:
1 - RENDER THE VIEW TO TEST THE COMPOSITION (CLAY RENDER).
2 - RENDER A REGION OF THE 3D MODEL TO TEST THE ATTACHED MATERIALS AND

LIGHTING.
3 - IF NECESSARY, ADJUST THE MATERIALS AND LIGHTING IN THE SCENE BASED ON

THE RESULTS OF THE TEST RENDERING.
4 - SET A RENDER PRESET WITH THE BEST RENDERING QUALITY DESIRED CURRENT

AND CREATE THE FINAL RENDERED IMAGE.

Rendering dialog in Revit.
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RENDERING PHASES: POST-PRODUCTION PROCESS

Alex Hogrefe
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