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Abstract: At present, several mainstream algorithms using color name (CN) all adopt principal component analysis
(PCA) to process the feature. However, PCA assumes that the noise of input data must obey Gaussian distribution,
which is a conspicuous defect. Aim to address this problem, in this paper, we take robust principal component
analysis (Robust PCA) to process CN features. The method projects the original RGB color space to a robust color
space—CN space, which means that the input image is stratified to 11 layers according to color name. Then, it
processes the CN features by the Robust PCA, so that the mapped image information is concentrated on a few
layers, retaining a great quantity of image information and filting out noise. The processed feature is used for
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Color-tracking frame at the standard benchmark OTB100, and we set up different layers to compare the performance
differences of the algorithm. The experimental results show that the success rate increases by 1.0% and the accu-
racy increases by 0.9% at OTB100. The result illustrates that the Robust PCA method can better bring color name
feature superiority into full play and improve the performance of the algorithm effectively.
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Citation: Yue C C, Hou Z Q, Yu W S, et al. Visual tracking algorithm based on robust PCA[J]. Opto-Electronic En-

gineering, 2020, 47(7): 190278

1 51 &

2010 Blome
MOSSE

Henriques

CSK
Danelljan

CSK

(color name CN) 2014

CSK

(histogram of oriented gradients)
6]

Li [7]
CN HOG
CN 11
HOG

Martin @ CN HOG

PCA 2
[10-11]

Goutam 2
CN
[3,7,9,13-14] PCA

[2]

131

MOSSE

MOSSE

Henriques @

SAMF

HOG

Bertinetto !

PCA

CN

(131 Robust PCA
Robust PCA
Robust PCA
CN Robust PCA CN

Robust PCA CN

2 tHXEL
2.1 FERMHIE

CN
11 el
RGB CN
[17]
1
[18]
F x
F(x) CN 11
I
I={p(n,|F), p(n,F),---, pln,, |[F)} (1)
1
pn|F)=—3 p(n, |[F(x)) , )
NXEF
n(i=1,2,.,11) j X
N F
pn|F(x))  x i

190278-2



https://doi.org/10.12086/0ee.2020.190278

(a0) (a1)

(aB) (a7 (@8) !

-

BH1 B4 CNYELR. (a0) A= F ey RIEBME; (al1)~(@11) K4 CN4FiE
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Table 1 Performance comparison of algorithm with different feature dimension

Color_name tracking 0.422 0.553
RPCA_2 layer 0.432 0.562
RPCA_3 layer 0.427 0.557
RPCA_4 layer 0.424 0.555
RPCA_S5 layer 0.424 0.554
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The color name feature processed by Robust PCA. (a0) Original image with salt & pepper noise;
(a1)~(a2) CN features processed by Robust PCA; (b1)~(b2) The noise of processed by CN features

Overview: In the field of image processing, the way of exacting image feature has always been one of the fundamental
tasks. Different image descriptions will affect the performance of tracking algorithm directly. There are so many domes-
tic and international researchers proposed classical image features, which can be sorted as two class: 1) based on deep
learning, which have gained excellent results, including VGGNet and DenseNet, but it needs a large number of data to
train the model and has several restrictions on the experimental platform; 2) based on manual features, which can be
took on any platform in exit and also have obtained remarkable performance in image processing, including
scale-invariant feature transform (SIFT), histogram of oriented gradient (HOG), and color name (CN). So, making a
profound study on manual features is crucial. At present, several mainstream algorithms using CN all adopt principal
component analysis (PCA) to process the feature. However, PCA assumes that the noise of input data must obey Gaus-
sian distribution, which is a conspicuous defect. Aim to address this problem, in this paper, we take robust principal
component analysis (Robust PCA) to process CN features. The method projects the original RGB color space to a robust
color space-CN space, which means that the input image is layered to 11 layers according to CN feature. Then, it
processes the CN features by the Robust PCA, so that the mapped image information is concentrated on a few layers,
retaining a great quantity of image information and filting out noise. The processed feature is used for Color-name
tracking frame at the standard benchmark OTB100, with mainly 11 challenges (e.g., occlusion, deformation). We set up
different layers to compare the performance differences of the algorithm. The experimental results show that the success
rate increases by 1.0% and the accuracy increases by 0.9% at OTB100. Compared with other classical algorithms, this
way shows better robust and distinguishability of feature on visual tracking in most cases. Therefore, using Robust PCA
to process CN feature can be significantly applied to other image processing applications. However, this way still has
shortages, such as filtering the noise of target not completely in the visual tracking process. In follow-up work, we will
further optimize the feature with different ways and try our best to combine the processed feature with deep learn-
ing-features to obtain excellent features in visual tracking and to remain applicable to other image processing applica-
tions simultaneously.

Citation: Yue C C, Hou Z Q, Yu W S, et al. Visual tracking algorithm based on robust PCA[]J]. Opto-Electronic Engineer-
ing, 2020, 47(7): 190278
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