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Research into the Optical-related Luminance Factor and Parameters

in 3D-CG Software Imaging
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Abstract

This research examined the relationship between the luminance factor of images created with 3D-CG
software and the parameters governing the materials and light sources within these images.

Three kinds of fabric images were created using 3D-CG software. The pixel values of Images A and
B, whose material parameters were changed, and the luminance values of Image C were measured. The
parameters were varied within the range of 0—1 as stipulated in the software instruction manual, but the
pixel values had no significant changes. For this reason, the upper bounds of the parameters were modified
to 20, and the pixel values of the CG images were measured. Changes in the material parameters and in the
light source parameters were revealed to exert a large influence on the luminance factors of these images.
In addition, it was revealed that under spotlight conditions, brilliance failed to display in images of planes,

and was lost altogether at image angles other than 0 degree.
Keywords: 3D-CG software, image, parameter, luminance factor
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Table 1 Parameter in the 3DCG software that was used

in the measurement.
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Fig.2.2 Material parameter indicated
on an operational screen 2.

Fig.2.1 Material parameter indicated
on an operational screen 1.

[Image A] [Image A]

Fig.4 Image A, B

Fig.3 Original basic part in image creation:
Image A, B.
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Table 2 Numerical value of the parameters that have been
adjusted in measurement 1.

measurement image parameter

P1:0.75/ 1.0/ 1.25/ 1.5/ 1.75/ 2.0
Mi-1 A-g P2:0.25/0.5/0.75/ 1.0/ 1.25/ 1.5

P3:0.25/0.5/0.75/ 1.0

P1:0.75/ 1.0/ 1.25

A-g/ A1/ A-y .
MI1-2 B-g/ B-r/ B-y P2:2.0/5.0/10.0/ 20.0

P3:0.25/0.5/0.75/ 1.0/ 1.5/ 2.0

Notes P1: diffuse intensity, P2: specularl intensity, P3: size of specularl.

Fig.5 Luminous parameter indicated
on an operational screen.
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Fig.6.1 Session 1: Preview of various image parameters
(Change in a image by P1:diffuse intensity).
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Fig.6.2 Session 2: Preview of various image parameters
(Change in a image by P3:size of specularl).
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Fig.7.1 Session 3: Image A of various image parameters
(Change in a image by P1:diffuse intensity).
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Fig.7.2 Session 4: Image A of various image parameters

(Change in a image by P3:size of specularl).
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Fig.8 Session 5: Image A of various image parameters

(Change in a image by P3:size of specularl).
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Table 3 Numerical value of the parameters that have been
adjusted in measurement 2.

measurement image parameter
P1:0.8/1.0/1.2
P2: 0~10
P3:0.2/0.5/1.0
M2 C-g

P4:0.8/1.0/1.2
P5:0.0/0.2

image angle: 0/ 15/ 30/ 45/ 60 degree

Notes P1 diffuse intensity, P2: specularl intensity, P3:

size of specularl, P4: light source, P5: environment light.
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Fig.9 Image C different in the angle.

Fig.10 Experiment condition.
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Fig.11 Optical changes in image A-g by material parameters.

Notes P1 diffuse intensity, P2: specular! intensity,
P3: size of specularl
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Fig.13 Optical changes in image A-g by material parameters. Fig.14 Optical changes in image A-r by material parameters.
Notes P1 diffuse intensity, P2: specularl intensity, Notes P1 diffuse intensity, P2: specularl intensity,
P3: size of specularl P3: size of specularl
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Fig.16 Optical changes in image B-g by material parameters.

Notes P1 diffuse intensity, P2: specular] intensity,
P3: size of specularl
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Fig.17 Optical changes in image B-r by material parameters. Fig.18 Optical changes in image B-y by material parameters.
Notes P1 diffuse intensity, P2: specular] intensity, Notes P1 diffuse intensity, P2: specular] intensity,
P3: size of specularl P3: size of specularl
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Fig.19 Optical changes in image C-g by material parameters.

Notes P1 diffuse intensity, P2: specular] intensity, P3:
size of specularl, P4: light source, P5: environment light.
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Fig.20 Optical changes in image C-g by material parameters.

Notes P1 diffuse intensity, P2: specularl intensity, P3:
size of specularl, P4: light source, P5: environment light.
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Fig.21 Optical changes in image C-g by material parameters.

Notes P1 diffuse intensity, P2: specular] intensity, P3:
size of specularl, P4: light source, P5: environment light.
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Fig.22 Optical changes in image C-g by material parameters.

Notes P1 diffuse intensity, P2: specular] intensity, P3:
size of specularl, P4: light source, P5: environment light.
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Fig.23 Optical changes in image C-g by material parameters.

Notes P3: size of specularl, P4: light source,

P5: environment light.
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