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❑ Sparse Subspace Tracking ❑ Proposed Method

❑ Experiments

❑ Conclusion
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- 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.

❑ Related Works

OPIT Algorithm:

Convergence Analysis: 

Objective: On the arrival of new data 𝐱𝑡, we want to

update 𝐀 or span 𝐀 .

Data Model: 

Method High dimension? Main features

SPCA

(ICML 2015)

+ Row-sparsity 

+ Row truncation + QR

OIST

(ITW 2016)

+ Rank-1 subspace

+ Oja method + soft-thresholding

L1-PAST 

(IEEE TSP 2016)

+ PAST + l1-norm penalty

OVBSL 

(Elsevier SP 2017)

+ Bayesian inference

SS/DS-OPAST

(EUSIPCO 2017)

+ OPAST + l1-norm penalty

SS/GSS-FAPI

(Elsevier SP 2020)

+ FAPI + Given rotations

If

with a small predefined error 𝜖 and 𝑐𝛿 = 𝐶 log 2/𝛿 ,

0 < 𝛿 ≪ 1, then sin 𝐀, 𝐔𝑡 ≤ 𝜖 under mild conditions. 

Setup:

Results:

Video Tracking:

a) Effect of 𝜎𝑛 ∶ 𝑛 = 100, 𝑟 = 5,
𝜌 = 90%, 𝜀 = 10−3

b) Effect of 𝜀 ∶ 𝑛 = 100, 𝑟 = 5,
𝜌 = 90%, 𝜎𝑛 = 10−3

c) Classical regime: 𝑛 = 50, 𝑟 = 2,
𝜌 = 90%, 𝜀 = 10−3

d) High dimension: 𝑛 = 10000,
𝑟 = 10, 𝜌 = 90%, 𝜀 = 10−3


