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Evaluation of the principal stress values and directions using 8, 7, and 6 independent strain 
values. 

Figure S1: The results of the principal direction estimation for a) the strut and b) the knot in the central unit cell 
(UC) of the lattice structure in the sample coordinate system: the eigenvalues σii (middle) as well as the azimuthal 
angle 𝜙𝜙𝑖𝑖𝑆𝑆 (left) and the polar angle 𝜓𝜓𝑖𝑖𝑆𝑆  (right) of the corresponding eigenvector (blue, green, red) are shown. Each 
color bar represents a principal stress component. These results are presented for directions ‘1-8’ (see Figure 1d) 

Figure S2: The results of the principal direction estimation for the strut in the central UC of the lattice structure 
in the sample coordinate system: the eigenvalues σii (middle) as well as the azimuthal 𝜙𝜙𝑖𝑖𝑆𝑆 (left) and polar 
𝜓𝜓𝑖𝑖𝑆𝑆  (right) angles of the corresponding eigenvector are shown. Each color bar represents a principal stress 
component. These results are presented for a) directions ‘1-7’ (see Figure 1d) and b) the seven directions with 
the lowest µstrain value (‘1-3, 5-6, 8-9’). 



Figure S3: The results of the principal direction estimation for the knot in the central UC of the lattice structure 
in the sample coordinate system: the eigenvalues σii (middle) as well as the azimuthal 𝜙𝜙𝑖𝑖𝑆𝑆 (left) and polar 
𝜓𝜓𝑖𝑖𝑆𝑆  (right) angles of the corresponding eigenvector are shown. Each color bar represents a principal stress 
component. These results are presented for a) directions ‘1-7’ (see Figure 1d) and b) the seven directions with 
the lowest µstrain value (‘1-3, 5-6, 8-9’). 

Figure S4: The results of the principal direction calculation for the knot position using only six measurements: 
using the directions a) ‘1-6’ and b) ‘4-9’ (see the sample coordinate system in Figure 1d). The eigenvalues σii 
(middle), the azimuthal angle 𝜙𝜙𝑖𝑖𝑆𝑆 (left), and the polar angle 𝜓𝜓𝑖𝑖𝑆𝑆  (right) of the corresponding eigenvector (blue, 
green, red) are shown. 



Figure S5: The calculated principal direction for a) the strut and b) the knot in the sample coordinate system: the 
eigenvalues σii (middle), the azimuthal angle 𝜙𝜙𝑖𝑖𝑆𝑆 (left), and the polar angle 𝜓𝜓𝑖𝑖𝑆𝑆  (right) of the corresponding 
eigenvector (blue, green, red) under the assumption of an artificial error of 500 µstrain on every measured strain 
value. This is to compare with Figure 2a. 
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