
 

 

 

Abstract— In computer graphics and game society, high fidelity of 

scene has been becoming more demanded as computing power 

increases. This poster presents a method to combine a subsurface 

scattering color of a material that is computed by optical parameters 

with an abledo map using a proper gamma coefficient. We show 

experimental results that imply the proposed is competitive over 

previous methods as well. 
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I. EXTENDED SUMMARY 

S computing power is increasing in recent years, quality of 

material rendering in computer graphics has been 

continually enhanced using shading techniques. High 

fidelity of a scene also plays a key role in game society, in which 

a game player can be more emerged into a gameplay because 

rendering quality affects player’s interest and attention. A scene 

is composed of a great deal of materials such as leather, rock, 

plastic, rubber, wood and so on. The final appearance of 

materials in computer graphics can be determined by an amount 

of the light that is observed in our eyes after calculating 

reflection, refraction and absorption of the light. Hence, we 

require optical parameters such as scattering coefficient, 

absorption coefficient, and Fresnel etc. to render the material as 

accurate as we can. Not many trials can be observed in using 

optical parameters for rendering because it is not easy to 

measure optical parameters for lots of materials. However, the 

quality of scene cannot be comparable. There is a limitation of 

using albedo only when rendering a translucent material like 

skin, marble, soap and so on. This research presents an 

enhanced subsurface color computing that combine optical 

parameters into an albedo. To this end, we measure optical 

parameters using the self-designed camera equipment [1]. 

Albedo needs to be associated with measured optical 

parameters that also require gamma correction optimization to 

properly adjust lightness. Lastly, we render the material by 

combining optical parameters, albedo and subsurface scattering 

color. To verify the method, we show some rendering results as 

well as user study among rendering models as well.  

II.   EXPERIMENTS 

For experiments, we have measured and rendered lots of 

material around 100 that cover various sorts of materials. To  
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compute subsurface color and render them, we defined our own 

rendering equations [2]. Also we enhance our previous 

subsurface scattering color equation by adding gamma 

optimization and calculating absorbed light amount. Through 

the analysis of the experiments, we finally decided gamma 

coefficient to be r = 0.5 for optimization as shown in Figure 1. 

 

 

                        (a)                                                     (b) 

Fig. 1 Rendering results of Bunny for a soap material with gamma 

optimization in (a) rendering results with albedos in the left 

column. The top represents the soap material and bottom with the 

leather material in (b). 

III.  DISCUSSION AND CONCLUSION 

In this poster, authors propose a method to enhance subsurface 

scattering and gamma optimization for material rendering. We 

not only show rendering results but also analyze various 

rendering methods through the user study from 118 people 

(male: 52 and female: 66) whose average is 27. Participants 

were asked to questionnaire that is about quality of rendering 

results as viewing our developed system. We compared four 

methods  such as CiMR [2], New CiMR, CiMR_Texture, and 

New CiMR_Texture. Five point Likert scale was used to score 

ranging 0 to 5. The results show our enhanced New CiMR is 

most competitive among them with 3.424 followed by 

CiMR_Texture (3.195), New CiMR (2.878) and CiMR (2.754).   
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