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No. PIFh Species '] Division
1 PR 7L A8 Alevandrium tamarense (AL H 8] Dinophyta
2 SR B Fsochrysis galbana (Is) £ 1] Chrysophyta
3 B E KR Plavmonas helgolanidica ( PL) ST Chlorophyta
+ RIBIEHEE Prorocentrum dentatum { Pr) R Dinophyia
5 AHEZEIE 8 Pyeudo-nitzschia pungens ( Ps) B[] Bacillariophyta
6 i R B Skeletonema costatuma Sk) i ¥ Bacillariophyta
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Research on feature extractions of excitation-emission matrix

spectrum of phytoplankton
Zhang Qiangian, Lei Shuhe” , Wang Xiulin, Yu Ping, Wang Lei, Zhu Chenjian
(College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266003)
(* Mathematics Department , Ocean University of China, Qingdao 266071)
Abstract

The two-dimensional total fluorescence spectra, termed excitation-emission matrix ( EEM ) spectra , of six phyto-
plankton species growing under two temperatures (20Cand 157 Jand three illuminations( 7000, 4100 and 1100 Lux ) were
measured and their feature extraction methads were explored. With simply ordering Rayleigh scattering data as zero, the
obtained EEM spectrum was processed by singular value decomposition. The resulting first principal component could be
regarded as the churacteristic spectrum of the original two-dimensional Muorescence spectrum . The analysis shows that the
first principal component of the loading matrix — V1, which represents the excitation spectrum, has the diseriminating a-
bility. At different temperatures, the characteristic spectra of fsochrysis galbana , Platymonas helgolanidica and Skele-
tonema costatuma have high similarities among its own species samples, while the spectra similarities of Alevandrium
tamarense , Prorocentrum dentatum and Pseudo-nitzschia pungens respectively are not as goad as the above three species.

Key words: phytoplankton, excitation-emission matrix spectrum, feature extraction, singular value decomposition,
characteristic spectrum
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