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, ABSTRACT

S Visual tracking is a challenging problem due to various factors such as deformation, rotation and illumination. As is well known, given the
superior tracking performance of human vision, bio-inspired model is expected to improve the computer visual tracking. According to the
ventral stream in visual cortex, a novel bioinspired tracker (BIT) is proposed, which simulates shallow neurons (S1 and C1) to extract low-level
bio-inspired feature for target appearance and imitates senior learning mechanism (S2 and C2) to combine generative and discriminative model
for position estimation. In addition, Fast Fourier Transform (FFT) is adopted for real-time learning and detection in this framework.

® C1 units: cortical complex cells

C1l units correspond to complex cortical complex
cells (V2) showing the invariance to scale and shift:

Bio-inspired Tracker

According to the primate visual pathway, the bio-
inspired tracker includes $1 units modeling primary
visual cortex, C1 units simulating cortical complex
cells, $2 units and C2 units corresponding to the

learning mechanism of senior neurons.

Introduction

Visual object tracking is an important problem of
computer vision, with wide-ranging applications

including video surveillance, human-machine g1 (xjngjs))
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interfaces and robot perception. Recent tracking
algorithms can be split into two main modules
generally: feature extraction and tracking model.

Feature extraction

® S2 units: shape-tuned learning

Shape-tuned learning from V2 to IT as a generative
model, in which S2 units depends in an RBF distance
between a new input X and a stored prototype P:
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S1 Units

Handcrafted feature designing s
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similar region to the target object ' 0,e
within a neighborhood. ® Real-time bio-inspired tracker via FFT

The real-time performance is an important index of
object visual tracking method. Therefore, the FFT
speeds up the dense sampling of S2 and C2 response
calculation in the real-time BIT.

Generative

Discriminative models treat tracking as
DIl aEVEN a classification problem to distinguish
the target from the background.

C2 Units

® A bio-inspired feature extraction: a low-level
feature simulate S1 and C1 units to exhibit a
trade-off between invariance and discrimination.

® S1 units: classical simple cells

In the primary visual cortex (V1), simple cell (S1) has
multi-directional, multiscale and multi-frequency
selections, and can be described as Gabor filters:
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® A bio-inspired tracking model: the S2 convolution
units is a generative model and the C2 neuronal
connection as a discriminative model.
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® Importantly, the model exploits FFT to speed up (Z,9) = argmax C2¢41 (z,y)

the bio-inspired model and dense sampling. S1(z,y,0,s) =1 (z,y) ® G (z,y,0,s) i
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