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Abstract 

 

In order to preserve healthy ecosystems, monitoring the presence of microplastics in water resources is 

important. Microplastics have recently detected in drinking water as well as in other water resources. This 

presence has triggered discussions on possible implications on human health. We propose reviews the 

methodology presently used for detecting the presence of microplastics in water with focus on the most 

convenient techniques and approaches. The proposed system uses the deep learning CNN algorithm for 

image classification. By using image processing technique, it is able to detect whether microplastics are 

there or not in real time. 

 

1. Introduction 

 

Nowadays we are facing different kinds of pollutions. Microplastic pollution is one of them. In our 

daily life from toothpaste, cosmetics, drinking water everything is polluted with microplastics. Based on a 

2017 study by United Nations Environment Programme (UNEP) concluded that 1.5 million tonnes of 

microplastics enters ocean water every year. Without our knowledge we are consuming microplastics 

through drinking water, which is harmful to health, not only to humans it is harmful to marine life also. 

Microplastics are the particles with dimensions from 5mm to 1nm. These are derived from breakdown 

of larger plastics products. Also, microplastics can be formed from the plastic production. The WHO 

(world health organization) have recently published a report related to impacts of microplastics in drinking 

water on human health. According to their report in 2015, humans produced around 407 million tons of 

plastic. Whatever, plastics does not biodegrade so it breakdowns into tiny particles which are called 

microplastics. If microplastics are there in drinking water it could enter to our body, which causes damage 

to our body. According to researchers, microplastics can be reduced by treating drinking water properly. 

So, for that firstly we want to know whether there is microplastics in our drinking water or not.  To solve 

above problem, the proposed project is able to detect microplastics in water. Different methods were made 

to detect microplastics in cosmetics, water, marine life etc. 

Related works are done in the past regarding the detection of microplastics. Melas Yurtsever and Ulas 

Yurtsever done an experiment using convolution neural network for classifying the microplastics in urban 

wastewater. For that, they made use of 42,928 pictures which contain the presence of these microbeads. 

The study conducted was 89% successful. They captured the microscopic images of 5 different facial 

cleansers with pure water and waste water, and they were classified using GoogleNet architecture model 

[Yurtsever2018] 

Zenon chaczko, Peter Ways Chaczko et. al proposed another work for the detection of microplastics 

using machine learning. The work focuses on the need for detecting the microplastic presence, extraction 

and classification. They employed supervised learning approach for classification of images. They used 

the dataset of hyperspectral images. [Zenon2019] 

An another IOT Based system for microplastic detection in aquatic environment is developed by Zenon 

chaczko etc. which includes an IOT based system called SmartIC. It contains specialized sensors and 

intelligent computing tools for detection purpose. This idea was proposed mainly to reduce the time 

consumption of laboratory-based methods for monitoring these microplastics. [Zenon2018] 

Narangeral Davaasuren, Armando Marino et. al All suggested that the presence of microplastics in 

oceans can be found out using SAR remote sensing. They made use of sentinel-1A and COSMO-skymed 

SAR images in some selected sites and performed an analysis of the images using SAR processing 

techniques. There main objective was to develop a machine learning algorithm on classification of 

surfactants, sea clicks and bio-films grounded on SAR data and backscattering effects from the surfactants. 

[Dongling2011] 
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Our proposed system contributes a real time monitoring system which detects the presence of 

microplastics in real time. The system displays whether the sample taken contains microplastics or not. 

Convolution Neural Network is used for image classification. Datasets of plastics are used and by using 

the masking technique in image processing, further detection of microplastics are carried out. 

[Gopavanitha2017] 

 

2. Proposed System Model 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Block diagram of the proposed system 

 

The above block diagram gives a clear picture of how the system would be. With the help of a raspberry 

pi camera we are giving an input image of any sample of water such as tap water or bottled water. Once 

we begin to run the program, it will load all the libraries needed and further a comparison is made with the 

trained CNN model and microplastics are finally determined using image processing technique of masking. 

 

3. Methodology 

 

The detection of microplastics is carried out in various steps. The analysis of microplastics in water 

(includes well water, bottle water, sea water, pond water, any water) requires number of experimental 

process. This is a research work to detect presence of microplastics in water by using image processing.  

  The detection of microplastic is carried out in two phases, that is the training phase and the testing 

phase. A deep learning architecture, which is the Convolution Neural Network (CNN) is used for the 

classification purpose. It is one of the most popular deep learning architectures. 

 

Convolution Neural Network: 

 

It is now the most used deep learning architecture, started out with 8-layer alexnet in 2012, extended 

to 152-layer Resnet. It detects important features without human perception. The use of convolution and 

pooling layers make CNN computationally efficient and universally attractive. CNN performs automatic 

feature extraction which is another important characteristic. That is the main reason for choosing CNN 

algorithm in the training phase. Series of convolution and pooling operations followed by a number of fully 

connected layers multicase operation returns output as softmax. Convolution layer consist of several 

mathematical operations. Convolution is applied on the input data using a convolution 3*3 filter. Relu 

activation function is used for non-linearity. [Jiudong2017] 

Pooling [Jiudong2017] is performed after convolution inorder to reduce the dimensionality. This helps 

in reducing the number of parameters, shortens training time and combats overfitting. Pooling layers down 

sample each feature map independently, reducing the height and width but keeping the depth intact. Max 

pooling is the most common type of pooling. It takes the maximum value in the pooling window. It is to 

be noted that the window and stride configuration halves the size of the feature map. This is the main use 

of pooling that is down sampling feature map while keeping important information. 

After convolution and pooling we used to add a couple of fully connected layer to wrap up the CNN 

architecture. Output of convolution and pooling is in 3 dimensions but fully connected layer expects 

dimension vector of numbers. Flatten process converts the 3d vectors into a 1D vector. 
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Thus, the training is performed using CNN algorithm and the trained model is finally saved as h5 files. 

This is further used for prediction. When an input is given, the image is compared with the trained model 

and further determines whether there is microplastics or not. 

 

2. Experimental Result 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2: Detection of plastic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
              Fig 3: Microplastic count and density is detected 

 

 

3. Conclusion 

 

The proposed system can be used to detect the presence of microplastics in water. The images of the 

water which is captured in real time is processed or classified using convolution neural network. The 

identification of microplastics in water helps to avoid threats to organism caused by the consumption of 

impure water. One of the drawbacks is that it may identify other substances as microplastics. But this 
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drawback would be helpful if it is also any other harmful materials such as glass powers etc. The system 

is a solution for a great problem, by providing more dataset the classification can be made more accurate 

and better result can be obtained. 
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