Accepted Manuscript

Title: Species identification and survival competition analysis
of microalgae via hyperspectral microscopic images

Authors: Bi Xiaolin, Lin Sifan, Zhu Siqi, Yin Hao, Li Zhen,
Chen Zhenqgiang

PII: S0030-4026(18)31380-9
DOI: https://doi.org/10.1016/].1j1e0.2018.09.077
Reference: IJLEO 61516

To appear in:

Received date: 10-7-2018
Accepted date: 16-9-2018

Please cite this article as: Bi X, Lin S, Zhu S, Yin H, Li Z, Chen Z, Species identification
and survival competition analysis of microalgae via hyperspectral microscopic images,
Optik (2018), https://doi.org/10.1016/].ijle0.2018.09.077

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.ijleo.2018.09.077
https://doi.org/10.1016/j.ijleo.2018.09.077

Species identification and survival competition analysis of microalgae via
hyperspectral microscopic images

Bi Xiaolin2¢, Lin Sifan ¢, Zhu Sigi *?¢, Yin Hao*¢, Li Zhen ¢ and Chen Zhengiang ¢

*Corresponding author.

aGuangdong Provincial Key Laboratory of Optical Fiber Sensing and Communications, Guangzhou 510632, China.
b-Guangdong Provincial Engineering Research Center of Crystal and Laser Technology, Guangzhou 510632, China.
< Department of Optoelectronic Engineering, Jinan University, Guangzhou 510632, China.

4 These authors contributed equally in this work

Abstract:

Hyperspectral imaging technology was employed to study the effect of pH on
survival competition of three species of microalgae in this experiment. An SVM
classifier trained by both the fluorescence and transmission spectra was used to
identify the species of each microalgae in mixed samples. Then, a series of image
processing methods were applied to optimize the identification result and calculate the
number of each species. Our experimental results showed the specificity and
sensitivity of SVM classifier reached 100% and the growth situation of three species
of microalgae could be observed intuitively. With this method, the distribution and
number of three species of microalgae under the pH of 7.9 and 8.6 at different time

were demonstrated.
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1. Introduction

Algae is a promising feedstock for biofuels production, which also play a
significant role in ecological processes and communities. Since there is a great

number of algae with different species in the water body, to study the growth situation
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