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Fig. 3. Box plot representation of clustering metrics for evaluated methods on the UCF-101.
Table 2
The average performance and standard deviation (values in parentheses) of 20 test run on the UCF-100 dataset (10 categories). The best results
are highlighted in bold.

Metrics G-KM G-LRR G-DNLR G-OKSC SRSC(V) SRSC(O) SRSC(A) M-AVSC

Accuracy 0.670(0.07) 0.680(0.04) 0.698(0.03) 0.723(0.01) 0.677(0.03) 0.705(0.03) 0.519(0.04) 0.761(0.04)
NMI 0.741(0.04) 0.769(0.02) 0.760(0.02) 0.732(0.01) 0.762(0.02) 0.756(0.02) 0.542(0.03) 0.794(0.02)
F-score 0.574(0.07) 0.621(0.02) 0.602(0.02) 0.599(0.01) 0.602(0.02) 0.622(0.01) 0.399(0.04) 0.679(0.02)
Precision 0.507(0.09) 0.563(0.03) 0.551(0.02) 0.577(0.01) 0.533(0.04) 0.579(0.04) 0.378(0.04) 0.641(0.04)
Recall 0.669(0.03) 0.694(0.03) 0.664(0.02) 0.622(0.01) 0.694(0.04) 0.672(0.03) 0.426(0.04) 0.723(0.02)
ARI 0.521(0.08) 0.576(0.03) 0.556(0.02) 0.555(0.01) 0.554(0.02) 0.578(0.04) 0.332(0.04) 0.642(0.03)
of performance achieved by M-AVSC on individual metrics: its accuracy
spanned between 0.701 to 0.847, NMI ranged from 0.753 to 0.829,
F-score varied between 0.653 to 0.702, precision is between 0.583
to 0.702, recall fluctuated from 0.634 to 0.758, and ARI oscillated
from 0.573 to 0.691. These metrics further emphasize the method’s
consistency and superior clustering performance across the board.

M-AVSC leverages multiple Riemannian manifold-valued descrip-
tors, exploiting audio-visual information and yielding better perfor-
mance. G-LRR extends low-rank representation onto Grassmann
8

manifolds, employing subspace clustering techniques for video clus-
tering tasks. As a crucial baseline, G-LRR’s clustering performance
significantly outperformed G-KM, highlighting the advantage of self-
expression-based learning methods. It is important to note that some
videos might contain additional background music or narration. Inter-
estingly, the clustering results of G-DNLR and G-OKSC exceeded G-LRR,
attributable to the introduction of structure constraint on the coeffi-
cient matrix. More complex loss functions result from more structural
constraints, requiring additional parameters to balance individual loss
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Fig. 5. Box plot representation of clustering metrics for evaluated methods on the AVE.

Fig. 6. 𝑝-values of clustering Accuracy between M-AVSC and other methods on the three datasets.
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Fig. 8. The effect of changing the parameters 𝜇 and 𝜆 on the accuracy of clustering. (a) Clustering accuracy with the parameter 𝜇 and 𝜆 varying on the UCF-101; (b) Clustering
accuracy with the parameter 𝜇 and 𝜆 varying on the UCF-sport; (c) Clustering accuracy with the parameter 𝜇 and 𝜆 varying on the AVE.

Fig. 9. Parameter selections in three dataset experiment. (a) Clustering accuracy with the parameter 𝜆 varying on the UCF-101; (b) Clustering accuracy with the parameter 𝜆
varying on the UCF-sport; (c) Clustering accuracy with the parameter 𝜆 varying on the AVE.

Fig. 10. The change of the parameter 𝜔(𝑣) at each iteration on three different datasets.

Fig. 11. The convergence curve of M-AVSC on three datasets. Each subfigure has the 𝑥-axis representing the number of iterations and the 𝑦-axis symbolizing the sum of normalized
errors across three views for M-AVSC.


