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[bookmark: _GoBack]Extended Data Fig.3|The design variables’ nominal value position, the joint probability distribution of constraint condition 1 and 2 during the transformation process in Step2-Step4. Since these figures are 4-dimensional images, which cannot be intuitively presented in 3-dimensional space, here we only describe the relationship between the values of the other two parameters when the third parameter equals “nominal value”.a-c, display the joint probability distribution surfaces of design variables  when one of them is fixed to its nominal value. The space formed by  is referred to as the “x-space” (Methods,Eq.(14)). d-f, display the joint probability distribution surfaces of design variables  when one of the design variables is fixed to its nominal value. Here, y is derived from x through ECPT transformation.The space formed by  is referred to as the “y-space” (Methods,Eq.(15)-(17)). g-i, depict the process of transforming the y-space into the z-space, where the parameters  become , and the specific positions of the nominal parameters after the transformation are marked. In the z-space, different parameters, after orthogonal transformation, become linearly independent (Methods, Eq.(18)-(20)). j-l, show the probability density functions of  to  in the z-space, along with the specific positions of the nominal parameters. It's worth noting that  to  are independent Gaussian distribution functions (Methods, Eq.(21)).
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