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Introduction

* Fungi in the group Mucoromycota are valuable
o  Plant growth promotion (Osorio and Habte 2001)
o Industrial production of lipids (Sakuradani et al. 2013)
o  Study system of bacterial endosymbiosis (Desiro et al. 2018)
* Isolates obtained from culturing of soil samples
* Computational methods including Fast Fourier
Transform (FFT) and machine learning are useful

classification tools (Mennitt, Sherrill, Fristrup, 2014;
Orlov et al., 2008) Methods

1) Sample Preparation Identity Confirmation
P ro b I em Isolates are obtained from . . ‘ DNA is extracted from

* Identification of fungal isolates is slow, expensive using soil-platingand innminniniinsnnnisolatesandthe ITS1

: . s : . hrimp-baiting, region is amplified. Sanger
e Fungal morphological identification often relies on il e

features absent in culture yeast extract. Brightfield Slechulicta 53 are
micrographs are obtained used to confirm
of isolatesin Petri dishes genus/species identity.
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' vl 2) Data Processing
5 Hyphae have few identifiable features, but have Images are processed with Python 3.6 using Numpy,
. L Pandas, Matplotlib, and SKLearn. First, they are G sl T
patterns V\{hICh may b.e.daSSI.f'able converted to grayscale and Fast Fourier transformed Y Imageyp FFT Image
¥ Create an Image classifier using 4 database of (FFT) then linearized. The images are randomly split 1:1
e . into trainingand testing data.
sequence verified images to separate Mucoromycota
from other fungi Lol s laail |
. . N Using Principle Component Analysis (PCA) or Random
S Obtain a USQfU“y hlgh precision and recall Forest Feature Selection (RFFS) importantcomponents
*  Implement a script capable of rapid classification QlipbE s dre(den il ed.
using only hyphae 4) Classification

Processed data sets, with a reduced number of
features, are classified with Random Forest (RF),
Artificial Neural Network (ANN), or Support Vector
Machine (SVM) classifiers.

Trichoderma sp. FFT

5) Evaluation

Classifiers developed on the trainingdataset are .
evaluated on the testing set. Weighted F-score is the WEIghtEd b=
primary metric, to ensure that incorrect classification of Score

rare groups is penalized.

A) Random Forest (RF) B) Artificial Neural Network (ANN) C) Support Vector Machine (SVM)
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Figure 2. Classification Methods. A) Random Forest classifiers operate by constructing a series decision trees and compiling results into a class prediction. B)
Artificial Neural Networks use a neuron-like method of activation based on input data to produce an output. C) Support Vector Machine attempts to linearly
separate the data into groups. Figures retrieved from Mennitt, Sherrill, Fristrup, 2014, and SKLearn documentation.

Figure 1. Grayscale and Fast Fourier Transforms (FFTs) of Brightfield Hyphal Images. FFT
captures frequencies in the image, with low frequency (more structural) features in the
center and high frequency (more detail) near the perimeter.
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obtained from Mucoromycota isolates, but a diverse range of isolates were used to
SnSUrENalldiby eliEheElassitien Code available at: https://github.com/liberjul/Hyphal Image Classification




