
Supplementary 1 
Parameters definition 
The definition and name of these roughness parameters(Sa, Smr1 ,Spk ,Sp ,Sv, Vmp) are taken from ISO 25178–

2:2012 Geometric product specifications (GPS)—surface texture: areal—part 2: terms, definitions and surface texture 
parameters, International Organization for Standardization. With parameters K hardly expressed by figures , there is only 
a literal explanation and definition of it. About the characterization parameter of asperities K, it means when the 
watershed algorithm is introduced to fit the rough surface topography, the asperities of the three-dimensional surface is 
regarded as many isolated ellipsoids, K represents asperities minimum curvature radius and height ratio in selected aera.  

Nomenclature 
Sa         Arithmetical mean height             Sv            Maximum pit height 
Smr1       Peak material portion                Vmp          Peak material volume 
Spk        Reduced peak height                 K            Minimum curvature radius and height ratio 
Sp         Maximum peak height 
Here are sketches and formulas of parameters: 
 

Sa is the extension of Ra (arithmetical mean height of a line) 
to a surface. It expresses, as an absolute value, the difference in 
height of each point compared to the arithmetical mean of the 
surface. This parameter is used generally to evaluate surface 
roughness.The formula of Sa is defined as : 
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Figure.1 Arithmetical mean height(Sa)

 
 

Figure.2 Peak material portion (Smr1) and Reduced peak height(Spk) 
Note:  

1. Spk represents average height of the protruding peaks above the core surface; 
2.Sk represents distance between the highest and lowest level of the core surface; 



3.Svk represents average height of the protruding dales below the core surface; 
4.Smr1 represents peaks ratio of the area of the material which comprises the peak structures associated with Spk.; 

 
        Figure.3 Maximum peak height (Sp)        Figure.4 Maximum pit height (Sv) 
Note: 

1.Sp is the height of the highest peak within the defined area; 
2. Sv is the absolute value of the height of the largest pit within the defined area; 

          3. The formula of Sp and Sv are dispayed as: 
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                                       Figure.5 Peak material volume (Vmp) 

Note: 
    1.Vmp is peak material volume;Vmc is core material volume;Vvc is Core void volume;Vvv is dale void volume; 

 


