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Abstract

Abstract

Harmful Algal analysis is a very inclusive multi-disciplinary, multi-stage,
multi-tasking complex process, and how each phase of the task automatically, rational
combination of red tide algae is a complete analysis of the key issues.

Traditional experimental stages there are a lot of subjective and objective factors,
or large-scale experimental procedure when relying solely on traditional microscopy
(microscopic eye on a specially treated water samples were analyzed counting) to
classify identify time-consuming, and the sudden disaster response timeliness of hair
condition can not be guaranteed; Meanwhile, a wide variety of complex forms of red
tide algae cells to marine biology expert background knowledge requirement greatly
limits the work of ordinary laboratory personnel, hindering the government
decision-making departments face the ocean tide disaster targeted prevention
measures.

Therefore, this article uses the domestic industry's most advanced image
recognition processing system - U.S. Fluid Imaging Technologies of "Flowcam™ with
China Technology Co., Ltd. Xiamen QiangBen the "red tide monitoring system" for
red tide algae research, namely flow cytometry technology (Flow Cytometry) for
algae images, research and routine monitoring through a combination of tasks,
collecting waters of southern Fujian marine phytoplankton net samples and water
samples for analysis and the establishment of the library spectra by Fourier
descriptors smart system to achieve automatic analysis of classification, so as to
effectively avoid the complexity of laboratory personnel, reducing the use of
analytical techniques algae identification threshold. The main research work as
follows:

(1) Summary characteristics and flow cytometry using rules, the query document
summarizes the typical domestic intelligence analysis methods and intelligent

classification system used; describes the main process and laboratory equipment stage
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classification, the actual operation of the experiment provide theoretical support.

(2) Collect and select southern Fujian red tide monitoring data and sample
specimens, focusing on specific waters from southern Fujian, the actual operation of
the water samples provided support for more than two years with the underlying
database model to implement Atlas Database. Experimental methods to determine the
subject. Exploration and optimization experiments and analytical methods and
procedures established by flow imaging system Rapid Identification of the sample
analysis method abundance.

(3) The introduction of automatic image recognition technology, the design of
the model based on Fourier descriptors analyzed descriptors obtained with the actual
mapping between the sample map, explore the Fourier descriptors model into a
characterization of the domain model the methods to achieve descriptor framework
proposed new analytical thinking expands the use of laboratory equipment.

(4) Design flow imaging technique based on Fourier Descriptor feature
extraction and classification, the system is mainly divided into three steps:
morphological feature extraction algorithm, SVM pattern recognition theory and algae;
and using Matlab development to achieve based on Fourier descriptors SVM-KNN
classifier multi-value, the system uses intelligent classifier automatic solution model
construction.

(5) In the southern waters of Fujian, for example, on the red tide algae in the
regular environment with the sudden outbreak of algae species circumstances the
actual analysis, flow cytometry-based camera technology to carry out comparative
experiments, Fourier descriptors classification system functions test; Xiamen marine
forecast results of the analysis of survey data application background, the resulting
flow cytometry analysis workflow application effect tests to verify that the system

availability and effectiveness of map database.

Keywords: Flow cytometry camera technology, red tide algae map database, Fourier

descriptors, intelligent classification
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