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Vehicle number in our nation increases faster in 21st century which leads to
tremendous influence in civil lives. Based on this major premise, the actual application
requirements for vehicle springs up continually. How to manage and make use of
vehicle becomes a problem which needs to solve immediately. Precision retrieval of
vehicle images can solve many problems in vehicle application, such as carpark access
control and crime vehicles search. Research in past decades achieved great performance
in how to retrieval by license plate. But requirements in real world propose higher
demand in vehicle retrieval task. In this paper, I optimize two types of algorithm
(mobile search and server search) focus on vehicle retrieval problem without license
plate in surveillance. Based on the mobile search standard (CDVS), I propose a low
computation complexity algorithm. And I also propose a new deep learning structure
for deep feature applied in vehicle retrieval. Our contributions are listed behind:

Firstly, I propose an optimized feature extraction algorithm based on scale-space
pyramid. The proposed algorithm reduces computation redundancy and improves real-
time response ability in MPEG-CDVS which is a feature extraction algorithm standard
from MPEG. In extraction stage of handcraft feature, key point detection needs to
construct Gaussian pyramid which contains plenty of filter computation. The filter
computation accounts over 70% computation in extraction and involves significant
computational redundancy. This form of redundancy impacts real-time response ability
and reduce computation efficiency but can’t be removed easily by image processing.
To solve this problem, our work analyzes the main reason for computational
redundancy by statistic distribution of key points in different layers of scale-space
pyramid. And I propose a new structure to construct scale-space pyramid. The proposed
method skips large filter area and maintain important keys through simple statistic and
little computation cost. The performance compared with the state-of-art reaches that
MAP(mean average precision) decrease less than 1% while time complexity reduces
10-30%.

Secondly, I propose a mask adversarial network structure based on deep learning
algorithm to solve the problem of low MAP performance for handcraft feature. Since
information for license plate can’t be achieved in this task, the performance of exist
deep feature algorithms for vehicle re-identification are influenced by the similarity of

those cars with same model but different id. To remove the influence of redundancy
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information, the proposed mask adversarial network strengthens training of local
feature for image and outcomes the state-of-art. The mask adversarial network proposed
a better solution for vehicle retrieval while equips with enough computation ability.
Thirdly, I design a general vehicle retrieval system which combines handcraft
feature and deep feature. A bandwidth monitoring algorithm is applied to select feature
extraction mode. Then two types of algorithms are utilized to detect vehicles based on
different environment in mobile client and server. Finally, the solution of hardware
parallel pipeline is designed for feature extraction in mobile client. The designed system
can utilize the advantages of both algorithm and better fulfill the real-world requirement.
In summary, [ have done some research for two types of vehicle retrieval algorithm,
optimized them and designed a general vehicle retrieval system. The computation
complexity optimization is performed on handcraft feature algorithm which focuses on
mobile search. I have removed significant computation redundancy in extraction to
improve real-time response ability. To fulfill requirement of high accuracy retrieval, a
new deep network structure is proposed. Reinforcement learning for local important
feature is performed by the proposed mask adversarial network and performance of this
network outperforms the state-of-art. Moreover, a vehicle retrieval system is designed
to compose two types of feature. The proposed system gives a solution for real-world
application. The experiment result shows that the proposed system makes contribution
in two aspects: propose a low bitrate faster algorithm to fulfill requirements of mobile

search and a precision deep feature network to fulfill requirements of server search.
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