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/EI Proposed Method

OPIT Algorithm:
e Power Iteration:
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Sparse Subspace Tracking

Xt:AWt+ﬂt, 1§t§T

At /-th iteration
T: number of snapshots

x; € R™*!: n-dimensional observation vector
A € R™*": basis sparse matrix
w,; € R™*1: coefficient vector

— Step 1: Sg < CtUg_l
— Step 2: Uy < QR(Sy)

— n, € R**!: additive random noise o OPIT: / ¢
Objective: On the arrival of new data x;, we want to — Step 1: S; + AS;_1E;_1 + x;2, , where
update A or span(A).
- ~ + 0 < A < 1: Forgetting factor
-1 Related Works
— Step 2:
Method High dimension? Main features L St y T(St k’)
,
SPCA + Row-sparsity e
(ICML 2015) v/ + Row truncation + QR Ui QR(St) o1 St/ HStHZ
OIST + Rank-1 subspace - .
(ITW 2016) v/ + Oja method + soft-thresholding Conve rgence AnaIySIS'
2
L1-PAST + PAST + |1-norm penalty
(IEEE TSP 2016) X If L2 We (\/_ + (200 /00 + 0”/0 )\/_) ’
OVBSL + Bayesian inference tan O(A, U()) < U ™ U
(Elsevier SP 2017) X _ (14 /(1 + \/_))O':E — (2 + \/5)0%
SS/DS-OPAST X + OPAST + |1-norm penalty
(EUSIPCO 2017) with a small predefined error € and c5 = C /log 2/§,
SS/GSS-FAPI + FAPI + Given rotations : : -
(Elsevier SP 2020) X 0 <6 K1, then sin(A,U;) < € under mild conditions.
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‘O Experiment d i i
Xxperiments :
p/ -~ w, € N(0.1,) Video Tracking
A - n; € N(0,1I,,) with o,, > 0: noise level
Setup: — Xt = A4Wi + Onlly - €2: Bernoulli with probability p > 0
: A, =Q® (A, +eN,) - Ni Normalized (Gaussian matrix
- - ¢ > 0: time-varying factor
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a) Effect of o, : n = 100,7 = 5, b) Effect of € : m = 100, = 5, 0 e e 1500
p =90%, e = 1073 p =90%,0, = 1073 Dataset “Lobby” “Hall”
ReSUItS< Tensor size | 128 x 160 x 1546 | 174 x 144 x 3584
' T . | Matrix size | 20480 x 1546 25056 x 3584
= :ii;g’}zl %%;Eﬁl; Evaluation metrics | time(s) error time(s) error
A ﬁrﬁﬁiép ok iﬁii?f@pmpos@ i SOAP 14.29 0.842 21.72 0.989
DR e OLCP | 1050 | 0.161 | 19.98 | 0.154
i OLSTEC | 44.25 0.037 92.82 0.041
Rl A ROLCP | 4.32 0.114 10.74 0.120
s Lo PETRELS-ADMM | 1184 | 0.015 | 3055 | 0.018
P , gy = 10— | o , —gs——= o (1-PAST | 14.11 0.031 33.73 0.101
0 250 500 750 1000 0 250 500 750 1000 SS-FAPI | 12.99 | 0.023 | 32.72 | 0.100
' _ ime Index - ¢
Hime Index - S (WO:P '1T) 16.32 0.013 50.78 0.056
c) Classical regime: n = 50,r = 2, d) High dimension: n = 10000, OPIT
: B p = 90%, £ = 10—3 r = 10, p = 90%, £ = 10—3 (W = |log(1J)]) 1.89 0.021 5.62 0.086
1 Conclusion

-

- Proposed a novel sparse subspace tracking algorithm called OPIT.
- Provided a theoretical result on the convergence of OPIT
- Demonstrated the effectiveness of OPIT with several experiments.
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