
SCIENCE CHINA
Technological Sciences Print-CrossMark

https://doi.org/

© Science China Press and Springer-Verlag GmbH Germany, part of Springer Nature 2022 tech.scichina.com link.springer.com

. Article .

High-speed visual target tracking with mixed rotation invariant
description and skipping searching

Yongxing YANG1*, Jie YANG2* & Zhongxing ZHANG1

1State Key Laboratory for Superlattices and Microstructures, Institute of Semiconductors,
Chinese Academy of Sciences, Beijing 100083, China;

2Department of Electrical and Computer Engineering, University of Calgary, Calgary T2N1N4, Canada

Received January 11, 2017; accepted April 6, 2017; published online January 1, 2017

Abstract

target tracking, parallel vision processor, MRID, skipping searching, image processing

Citation: Yang Y X, Yang J, Zhang Z X, et al. High-speed visual target tracking with mixed rotation invariant description and skipping searching. Sci China
Tech Sci, 2019, 62, https://doi.org/

1 Introduction the most fundamental tech-
nologies in computer

Target tracking is one of the most fundamental technologies
in computer vision. Many tracking systems have been de-
signed for various applications such as industrial automa-
tion, autonomous robot navigation, intelligent video surveil-
lance, activity analysis, classification and recognition from
motion, and human-computer interfaces [1, 2]. However,
(??) the respond speed of conventional tracking system is
limited to less than 60 fps due to serial image process-
ing. Some researchers adopt parallel single-instruction-
multiple-data (SIMD) processors to speed up tracking algo-
rithms [3–7]. However, these processors are Sect. 1 still
unable to meet the needs of high-speed target tracking ap-
plications because they can only implement straightforward
low-level and some simple middle-level image processing
https://mc03.manuscriptcentral.com/scpma algorithms such
as background subtraction, segmentation and motion detec-
tion.

In many applications such as robot navigation and auto-

matic drive, the target moves at high speed in complex en-
vironment. In order to tracking a moving target constantly,
not only real-time processing capacity but also robust algo-
rithms are required. Image processing algorithms such as
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optical flow, self-window and moment tracking have been im-
plemented on high-speed vision systems to realize fast track-
ing functions [?, 8, 9]. However, most of them can only be
applied to certain scenarios with a clear background or con-
stant illumination. Some other algorithms such as compres-
sive tracking and tracking-learning-detection have better per-
formance in robustness; however, their computation overhead
constrains their real-time performance [11, 12]. Local binary
pattern (LBP)-histogram of gradient (HOG) feature descrip-
tion is widely used in target detection and tracking [9, 10].
However, both of the HOG and LBP histogram are rotation
variant. Hence, it would result in target shifting and tracking
failing when the target moves in a complicated environment
or rotates suddenly.
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Figure 1 Process of the proposed MRID.

Table 1 FPGA resource ultilization

FPGA device ArriaV 5AGXFB3H4F35C4N

Logic utilization (in ALMs) 83845/136880 (61%)

Total registers 83534

Total pins 41/656 (6%)

Total block memory bits 2350280/17674240 (13%)

Total PLLs 2/36 (6%)1)

1) spacecraft will hit earth on way back since rp < rearth
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