
Supplementary Material 

Appendix 2 - Measurement of the total standard uncertainty of the area bounded by the contour of the 

model. 

The combined standard uncertainty of each edge length measurement of the model contour is calculated as 

follows (eqn. A5): 
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where 𝑢(𝐿̅𝑥) is calculated as the standard deviation of the average length of the model contour edge; which 

is equal to √∑
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𝑖=1 , m; Us is the expanded uncertainty of the standard length, presented in the 

calibration certificate; and is calculated using the coverage factor k=2, m; ∆𝑟 is the error of the ruler reading 

(resolution), m. The covariance between the measurements of the lengths of edges a and b of the model 

contour is calculated according to the following (eqn. A6): 
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The covariance between edges c and d is calculated analogously to the covariance between edges a and b 

(eqn. A7): 
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The covariance between d and f is calculated analogously using (eqn. A8):  
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The combined standard uncertainty of the area bounded by the rectangular contour is calculated using  

(eqn. A9):  
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The combined standard uncertainty of the area bounded by the contour of a polygonal model is calculated 

as follows (eqn. A10): 
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     ∑  i = 1 5       (   L  x i −     L -  x ) 2 20
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    u  c o v _ a b =  1 20   ∑  i = 1 5    ( L  a i −     L ¯  a )   ( L  b i −     L ¯  b )


    u  c o v _ c d =  1 20   ∑  i = 1 5    ( L  c i −     L ¯  c )   ( L  d i −     L ¯  d )


    u  c o v _ d f =  1 20   ∑  i = 1 5    ( L  d i −     L ¯  d )   ( L  f i −     L ¯  f )


    u  c  (   A  r e c t ) =      L -  b 2 ∙   u  c 2  (     L -  a ) +     L -  a 2 ∙   u  c 2  (     L -  b ) + 2 ∙     L   -  a ∙     L   -  b ∙   u  c o v _ a b


    u  c  (   A  p o l y ) =        (     L -  d +       L -  c 2 ) 2 ∙   u  c 2  (     L -  f ) +    (     L -  f ) 2   ∙ u  c 2  (     L -  d ) +    (       L -  f 2 ) 2 ∙   u  c 2  (     L -  c ) +   +     L -  f 2 ∙   u  c o v _ c d + 2 ∙     L   -  f  (     L -  d +       L -  c 2 ) ∙   u  c o v _ d f .

