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ARSTRACT

ABSTRACT

Red tide is one of the frequent marine ecological disasters in our
country. It brings great lost to the economy; threaten to the environment
and resources of the sea and people’ s health. It is therefore of urgent
need of effective techniques for monitoring of red tide events. The
fluorescence detection and analysis system for the flowing red tide algae
helps to identify red tide species as well as continues monitoring in the
field.

The fluorescence detection and analysis system for the flowing red
tide algae is implemented. Firstly, the flow controll module with two
peristaltic pumps is constructed; it can exactly control the velocity of
sample flow and dilute it automatically when needed. Then, the image of
algae can be captured by the algae image capture module which goes through
the transparent flow—chamber in high speed in real time. At last, the low
fluorescence signal of single algae excitated by laser beam can be
detected by the fluorescence detection module, with the photomultiplier
tube (PMT) and data collection card as mainbody. Combination of the image
capture and fluorescence outputs serves the identification of target
cells.

Followings are innovations of this dissertation:

1. Established the flow controlling module with two peristaltic pumps.
It helped to improve the integration of the system;

2.  Implemented the algae image capture module. To solve the problem
of capturing the image of algae caused by the low lumen CCD, a new
method was proposed.

3. Developed the fluorescence detection module. With the use of
photomultiplier tube (PMT), and data collection card based on
LabVIEW language, single algae fluorescence signal of red tide
algae could be collected and analyzed.

4.  Designed a PCB board to control the algae image capture module and
implement the fluorescence detection module. Succeeded collecting
the low fluorescence signal of single red tide algae with very low
cost.

This work is supported by 863 project (No: 200511).
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