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the SVD was directly performed on the master set are shown. The
relevant error quantification methods were applied to investigate the
error occurring from the approximation. Second, the experiment
whenall 274 load cases were included in A is also inc luded. Third, the
SVD was directly performed on the slave set. The pseudoinverse was
applied to transform the loadings in the slave set into the existing
characteristic load spaces.

The SVD was computed using the predefined SVD function in
MATLAB. which is computationally efficient. To illustrate, the time
used to compute the SVD of amatix with 1 million entries is less than
0.1 ms on astandard PC with a quad-core processor.

G. Method Demonstrator on Wing External Load Cases: Master
Load Cases and All Load Cases

The SVD products decomposed from the original matrix A were
used to calculate the reduced-rank characteristic loads L, as
described by Eq. (12). The Frobenius norm percentage emor
estimator of the errors due to approximating A from & characteristic
loads were subsequently determined by using Eq. (7)and plotted asa
function of k as shown in Fig. 1.

Examining Fig. 1, the approximation error computed from the first
characteristic load L alone (ie., £ = 1) produces the maximum error
at around 22%, and the error reduces as the number of characteristic
loads increases. For 25 characteristic loads, the relative error between
the reduced-rank approximation and the original marrix, as calculated
by the Frobenius norm, is equal to approximately 0.1%. Because the
Frobenius norm only estimates the approximation error of the entire
matrix, the accuracy of individual forces and moments was
investigated. The reduced-rank approximation preserves the singular

the master set now becomes A = (274 x 162), and so its effective
rank has been altered. Although the rank of the previous martix is
equal to the size of the rows (r = 100), the rank of the new marrix is
equal to the size of the columns (r = 162). Therefore, the maximum
number of characteristic loads k) has changed from 100 to 162.
The error when using 1-162 characteristic load cases to
approximate 274 master load cases is shown in Fig. 4. There is no
dramatic difference between the new error result compared to the
previous one, where the number of the master load cases is 100, for
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