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Abstract The production of hyper-realistic digital rendering images has been available due to radical improvements
of recent digital rendering and CGI (Computer-Generated Imagery) software technologies. The photorealism of digital
architectural rendering images requires further studies and discussions in that architectural visualization becomes a
foundation of other fields using digital rendering technology, such as movies, games, and VR industry. The principles
for achieving photorealism on digital architectural rendering images were re-defined and detailed elements were
analyzed through theoretical analysis of the former studies. Four principles were drawn from the architectural
rendering images produced by newly-developed technologies: physically-accurate lighting calculations, accurate object
geometry representation, realistic material and texture, and characteristics of photography. The sub-clements of those
four principles are categorized into either essential or selective for photorealistic imagery and the randomness of the
selective elements could explain the variety of photorealistic architectural rendering styles.
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Fleming’s Principles

‘ 1. Clutter and Chaos

‘ 2. Personality and Expectations

‘ 3. Believability

‘ 4. Surface Texture

‘ 5. Specularity

‘ 6. Dirt, Dust, and Rust

‘ 7. Flaws, Scratches and Dings

‘ 8. Beveled Edges

‘ 9. Object Material Depth

10. Radiosity

Fig. 1. Fleming and Brenton’s Principles on Photorealism
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Brenton’s Principles

1. Global Illumination
a) Sources of Light
i) Direct Illumination
D i) Indirect Illumination
b) Reflection of Light
i) Specular Reflection
i) Diffuse Reflection

2. Accurate Object Representation
a) Beveled Edges
i) Profile Accuracy
ii) Specular Depth
iii) Specular Detail
b) Object Modeling Depth
¢) Surface Texture
i) Profile Accuracy
ii) Specular Depth
iii) Specular Detail

D

3. Chaos

D a) Clutter

b) Randomness

¢) Non-Uniformity

4. Imperfections
D a) Dirt, Dust and Rust
b) Flaws, Scratches and Dings
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Table 1. Physically-accurate Lighting Calculation

Details
Direct Illumination

Lighting Component

Global Illuminati
obal lllumination Indirect Illumination

HDRI Sky
Sky Light
Y -8 Algorithmic Sky
F
Volumetric Lighting 28 -
Beam of Light
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Fig. 6. Hendee-Borg House Rendering by Peter Guthrie[11]

Table 2. Accurate Object Geometry Representation

Details
Beveled Edge
Object Material Depth

Geometry Component

Proper Level of
Geometry Detail

Randomness of Object
Geometry
and Placement

Human-Object Interaction

Characteristics of Nature
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Table 3. Realistic Material and Texture

Material Component Details
X . Reflectivity
Material Properties as a -
Refractivity

Medium of Light Transfer

Translucency

Visual Pattern and Diffuse Mapping
Displacement of Surface

through Texture Mapping

Bump and Displacement Mapping

Edge Texture

Randomness of Texture

Procedural Texture
Pattern
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