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Motivations MSC clustering algorithm Experiment results

The clustering algorithms Synthetic data set : Generated according to equation (1), with size 50 x 50 x 50 and cluster

size equal to 10.
= depend on the number of clusters or the cluster size as data input. Nevertheless, for real data,

these inputs might be very difficult to assess from the outset

= only guarantee a clear distinction between a given cluster and the rest of the data 10
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= does not guarantee the strong similarity withing a cluster .
= should make sure about separation and strong correlation within the cluster.
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Figure 1. 3-order tensors and clustering. M/ max; A;
Real data set: We use the flow injection analysis (FIA) dataset, with size 12 (samples)x 100
Main goal of the MSC algorithm ) (wavelengths)x 89 (times) and we choose e = 0.00013.
C = V'V M; = Ay
The MSC algorithm Frobinius distance fibers correlation
| N . mode-1 3.08616 0.99915
solves the parameter Issue d, = ede-d 0.40307 0.97164
= determines and gathers the indices of the matrix slices that are similar in each dimension of Zj Ch,, Vh mode-3 105795 0.99059
the tensor.
Table 1. Similarity measure within the cluster, with MSE = 0.48360
Theoritical guarantee IniGalize J;
J Evaluation of the cluster quality : We add a random index to the cluster
= let T = X + Z where X Is the signal tensor and Z is a noise tensor. : : : : :
= Assumption: X is a rank one tensor X ~ yw ® u ® v, and the entries of Z are i.i.d and Jes o frobeglf;Sdgls;ance ﬁberg gigig’mon MSE %f;crgczlgj;termg
have a standard normal distribution. MMOBIE ' ' '
SIS SRS UNECIE L mode2  3.83777 0.74525 0.51133
Theroem 1: mode-3 486486 0.81829 1.19725
1 . . NO Update Jj
Let [ = |J1], assume that /e < o Vi,n € Jy, for A = Q(u), there is a constant ¢; > 0 such Table 2. Similarity measure within the cluster.
that )
di — dn| < I+ V/log(m — 1) (1)
| N Perspectives
holds with probability at least 1 — e(m — 1)L,
Theorem 2 : Where: = Apply MSC algorithm to large tensor size (using parallel and distributed system).
Fori € Jy, if A = Q(umyq), =T, =T, :)or T(.1,:)orT(,i,:)forj=1,2or 3, respectively. » Generalize MSC algorithm to multiple cluster detection,
d; < b + /log(m — 1) (2) = M, is the i-the column of the matrix M.
1 = )\ = max; \; where )\, is the largest eigenvalue of C.. References
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