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 Soil-Transmitted Helminth (STH) infections are a grave global health issue, 
which involves particularly in countries that are developing with insufficient 
sanitation and limited access to healthcare. With better intestinal helminth 
egg detection technology, health facilities in areas with limited resources can 
identify and treat these infections more promptly. It is necessary to create a 
strong framework and an effective method to solve this challenge. The 
outcomes of this study could assist in parasite infection discovery and public 
health. Chain code-based feature extraction strategy can also be the 
foundation for the development of comparable approaches for diagnosing 
various parasitic diseases. Overall, the neural network design used in this 
study makes the model that is produced a good model that assigns well to 
never-before-seen data. The significance of image processing technologies in 
the medical field is shown by this study.  
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1. INTRODUCTION  

A category of parasitic worms known as soil-transmitted helminths (STH) are frequently 
present in soil and can infect people by coming into contact with contaminated soil, drinking 
contaminated water, or eating infected food [1][2][3][4][5]. STH infections are a serious all over 
the world health issue, particularly in developing countries with shoddy sanitation and inaccessible 
medical services [6][7][8][9][10][11][12]. According to projections, approximately 1.5 billion 
individuals, or 24% of the global population, are infected with illnesses set on by soil-transmitted 
helminths (STHs), making them a number of the most prominent infections in the world 
[7][8][13][14][15][5][16]. Due to the strong correlations between socioeconomic situations, 
individual cleanliness, and environmental factors in Indonesia, STH infections tend to be an 
ongoing issue [5][14][17][18][19][20][21][22]. In certain provinces, children aged between the 
ages of 1 and 12 have a worm-related spread rate that oscillates between 30% to 90% 
[13][14][17][23][24][25]. 

 Reduced disease burden and minimization of potentially fatal repercussions arising from 
overlooked infections are made possible by early and precise STH infection identifying purposes 
[10][16][17][23]. Examining microscopic images obtained from specimens of human feces leads to 
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the discovery of worm eggs, which can afterwards be enumerated and described [2][26][27][28]. 
Whilst microscopic examination of images has proven successful in spotting STH infections worm 
eggs, the procedure is time-consuming and labor-intensive, requires specialized human beings, and 
may be highly susceptible to human error. A more rapid and computerized method needs to be 
developed for identifying STH infections in microscopic imagery.  

Neural Networks, in particular, have demonstrated tremendous promise in image 
processing during the past 10 years because to developments in artificial intelligence technology. 
The Neural Network architecture, which was advantageously utilized to deal with several kinds of 
pattern recognition challenges, including medical image analysis, is a superb example of a neural 
network manufactured artificially. Neural Network architecture was inspired by human visual 
processing. system's intricate workings, making them adept at detecting intricate patterns and 
features within images. The realm of medical image analysis is an illustrative case where have 
excelled, demonstrating their prowess in identifying anomalies and aiding healthcare professionals 
in diagnosing complex conditions.The application of chain code algorithm indicates appealing 
prospects for identifying infections caused by STH in microscopic pictures [7][15][29]. The neural 
network may be built to identify and differentiate STH worm eggs from various other 
characteristics in the images using image retrieval methods using datasets of precisely annotated 
microscopic images. This innovative approach can be further enriched by integrating image 
retrieval techniques.  

Exciting possibilities exist for using neural network to diagnose infections brought 
on by Soil-Transmitted Helminth (STH) worms in microscopic pictures. In this situation, 
chain code algorithm can be designed to identify and separate STH worm eggs from other 
features in the image. This strategy makes use of an image retrieval technique and a dataset 
of precisely labelled microscopic images. In order to successfully diagnose STH worm 
infection in microscopic pictures, image retrieval technology makes use of neural network 
benefits for pattern recognition and image fit. By employing meticulously annotated datasets of 
microscopic images, the neural network can be trained to recognize subtle features indicative of 
STH infections. 

In this situation, using image processing and image analysis tools can significantly improve 
the effectiveness and precision of STH infection identification. Chain code is a method that may be 
applied to extract object features from microscopic photographs. Chain coding, which represents 
the direction of change between adjacent pixels on an object's contour sequentially, can clearly and 
concisely depict an object's shape. This study uses chain code as an object feature extraction 
technique to enhance the detection of soil-transmitted helminth on microscopic pictures. It is 
envisaged that by employing this technique, the accuracy and effectiveness of worm egg 
identification can be increased. A chain code-based algorithm for feature extraction of objects in 
microscopic pictures will be developed in this study. The shape and size of the eggs will be 
reflected in a chain code representation created by this technique, which will recognise the worm 
eggs' contours in the image. Additionally, a pattern recognition model that can distinguish between 
worm eggs and other structures in the image will be trained using these attributes. 

The primary objective of the current research is to further enhance the method for detecting 
STH infections applying image retrieval from microscopic images. The practical application of 
chain code algorithm is projected to boost diagnosis efficiency and precision while obviating the 
need for direct human involvement throughout the image analysis process 
[30][31][32][33][34][35][36][37][38][39][40]. The findings of this study are going to greatly 
contribute to efforts to prevent and control STH infections, particularly in areas with high 
prevalence rates [23][10][2]. The care of STH infections can be more prompt and successful with 
an automated and effective detection approach, inhibiting their detrimental effects on public health. 
Additionally, this discovery may open the door for the use of artificial intelligence technology in 
other healthcare disciplines that call for image analysis, thereby expanding the employment of AI 
in the healthcare industry. 
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2. RESEARCH METHOD 
This study suggests creating chain code algorithms for worm egg extraction. In order to 

calculate the value of the chain, the length of the chain, and the probability of each object contained 
in each worm egg, which serves as the characteristics of a worm egg as well as can then be stored 
in a database, the basic idea is to track the contours of the worm eggs using Moore algorithms. A 
research methodology with numerous steps, similar those in the following figure 5, is necessary to 
design such a system. Consequently, there are 6 phases to this research. 

 
Figure 5. Feature extracting system phase [41] 

 
A real-world instance of a deep neural network used for classifying images is a neural 

network ([30][42]. The problem-solving approach in this research is the utilisation of a Neural 
Network to optimise microscopic images in detecting Soil-Transmitted Helminths (STH) infections 
and conducting an in-depth analysis of how effective in detecting STH in microscopic images, as 
well as how this technology can enhance the efficiency and accuracy of STH infection detection. 
This study is experimental, aiming to improve accuracy and efficiency in detecting STH infections, 
with a focus on three types of STH, namely Ascaris lumbricoides, Trichuris trichiura, and 
hookworm [1][13][25][23][43][29]. 
 
2.1 Material and Dataset 

The first step in using neural network for STH infection detection is to create a faeces 
[7][13] image dataset using the Matlab software. Direct field observation and collaboration with the 
Public Health Centre in Padang City were used to obtain stool images. Medical laboratory 
professionals and analysts examined and analysed faeces samples under a microscope in the 
pathology laboratory to create a collection of microscopic images. 

 

         
              (a)                                                                                 (b) 

Figure 2: (a) preparations on the slide; (b) checking STH infection detection preparations 
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To increase the number of datasets, the image will subsequently be processed using 
preprocessing techniques including normalisation, noise reduction, and image augmentation. In 
addition, the dataset will be split into three segments for training, validation, and testing. The 
human faeces microscopic image dataset that was used in this investigation was gathered from a 
number of hospitals and clinics in diverse locations with varying rates of Soil Transmitted 
Helminth (STH) infection. Microscopical images of STH Ascaris Lumbricoides, Trichuris 
Trichiura, hookworm eggs, and control samples devoid of worm eggs are included in the data set. 
The data collection depicted in Figure 3 pertains to the outcomes of STH infection detection by 
healthcare professionals. 

 

 
Figure 3: STH Dataset 

 
With a focus on three varieties of STH, Ascaris lumbricoides, Trichuris trichiura, and hookworm, 
Figure 3 shows the classification of worm egg detection in detecting STH infections as a result of 
checking and validation by health workers and medical laboratory analysts. 

     
 (a)                                    (b)                                    (c) 

Figure 4: (a) Ascaris Lumbricoides; (b) Trichuris Trichiura; and (c) Hookworm; 
 
2.2 Image Colour Segmentation, Binarization, and Cropping 
 The essential yet difficult task of image segmentation in computer vision is to separate the 
input image into numerous disjoint subsets, each of which corresponds to a significant region. In 
many applications, including object recognition, picture editing, and medical image processing, it is 
an essential step. The essential yet difficult task of image segmentation in computer vision is to 
separate the input image into numerous disjoint subsets, each of which corresponds to a significant 
region. In many applications, including object recognition, picture editing, medical image 
processing, and many others, it is an essential step. The process of image segmentation involves 
locating areas of interest, which are typically an item or a section of a digital image. Each region 
must maximise the consistency of its pixel attributes (such as colour and texture) while also 
maximising the variances from nearby regions. Equations 1 mathematically denote the RGB colour 
space's colour gamut[41]. 
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𝐷 = #(𝑅𝑟𝑒𝑓 + 𝑅𝑝)2 +	(𝐺𝑟𝑒𝑓 + 𝐺𝑝)2 + (𝐵𝑟𝑒𝑓 + 𝐵𝑝)2      (1) 

The segmented image is now subjected to a binary procedure with the intention of 
converting the colour pattern image to a grey image and subsequently to a binary image[44]. This 
tries to make each object's area boundaries clearer and make the subsequent analysis procedure 
easier. A noise removal step is necessary because the products of the binaryization process 
occasionally still contain noise in the form of tiny white dots. Next step is process of cropping is 
necessary for image processing because there are some parts of an image that can be removed if 
they are not needed. There are many different ways to crop, from manually selecting the areas you 
want to remove to using readily available tools like Photoshop and etc. 
 
2.3  Object Detection and Feature Extraction 

Image edge detection methods can be created using morphological procedures. The 
morphological dilation procedure, followed by the thinning process for object edge identification, 
is the morphological method selected at this step. Mathematical morphology is a method for 
performing image analysis that is based on topology and geometric shapes. It has found various 
uses as a tool to extract structures and geometric patterns. Morphological operations are frequently 
used to alter the structure of the shape of the objects contained in binary (black and white) 
images[45]. Morphological operations can really be applied to the picture grey level in addition to 
the binary image. Dilation and erosion are two fundamental activities in the process of 
mathematical morphology. A comprehension of set operations like intersection and joint is a 
requirement in order to comprehend morphological operations. 

At this point, an image extraction procedure is applied to the image produced by the object 
detection process in order to acquire a value that will be used as a feature of the image. The contour 
tracing of Moore's technique is used to obtain the sorted contours from an image that may contain 
one or more items. After collecting the sorted contours, we use the chain code method to look for 
the value of the chain. Since this algorithm has not yet been developed, you will be requested to 
create it for your final assignment. The chain code algorithm produced the final value in the form 
as a result of the operation. 
 
3. RESULTS AND DISCUSSION 
 The results of the segmentation, binarization, and cropping process are in the form of a binary 
image (as shown in fig. 5). Figure 5 (b) Utilising a similarity measurement methodology (colour 
similarity) and the value limit threshold technique, the segmentation procedure was carried out. 
Figure 5 (c) By removing small pixels from the binary image produced by the conversion to black 
and white mode, the location of the regarded objects will be identified. 

 

   

 
 

 
(a) (b) (c) (d) 

Figure 5. (a) sample image (b) segmentation (c) binarization (d) cropping 
 

 Morphological operations can really be applied to the picture grey level in addition to the 
binary image. Dilation and erosion are two fundamental activities in the process of mathematical 
morphology. A comprehension of set operations like intersection and joint is a requirement in order 
to comprehend morphological operations. One of the cornerstones of morphology processing is the 
dilation procedure. The binary image's "lengthening" or "thickening" process is known as dilation. 
Structural components influence this unique way and the degree of thickening. Moore's contour 
tracking technique is used by inbound tracing to obtain contours. Objects that restrict the chain 
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direction are represented using chain code. Additionally, determine the length of the value chain, 
the probability level of occurrence, and the rate of appearance of each 0–7 as shown as table 1. 

Table 1. Yielded Values of Egg Extraction 
Egg Name Chains Change Length Probability Values 

Ascaries Lumbricoides 

 
 

0 692 0.21988 
1 0.04819 
2 0.12349 
3 0.09789 
4 0.24096 
5 0.03765 
6 0.12349 
7 0.10843 

Trichuris Trichiura 

 

0 530 0.12158 
1 0.13399 
2 0.20595 
3 0.03970 
4 0.11911 
5 0.15633 
6 0.19106 
7 0.03226 

Hookworm 

 
 

0 1100 0.21572 
1 0.08166 
2 0.11556 
3 0.08320 
4 0.22342 
5 0.07088 
6 0.12943 
7 0.08012 

 
In order to gauge and assess the degree of picture similarity with the training data stored in 

the database, the outcomes of the image extraction process that have been stored in the database are 
tested with the original image at this step. There are two sections to algorithm, the first of which is 
the algorithm for the training process and the second of which is the method for the testing process. 
Backpropagation neural network algorithm is used during the training and testing procedure. This 
network's building parameters include the number of iterations (or "epochs"), learning rates (or 
"learning rates"), neurons in each hidden layer, and objectives. Figure 6 is a brief overview of the 
network used in this exercise. 

 
Figure 6. Neural Network Architecture 

 
Figure 6 show a network architecture with 8 inputs, 2 hidden layers, 100 neurons in each 

layer, and 1 output is the first set of training parameters. The input layer's tantig activation function, 
the output layer's purelin activation function, and the network training functions with the quickest 
derivation method with variable understanding rate plus momentum are the activation functions 
that are employed. 
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(a) Performance (b) State (c) Regression 

Figure 7. Training 
 

Figure 7 the process of training an artificial neural network starting from performance, 
state and regression. Model tuning includes choosing the learning rate and the number of epochs. 
Based on the features of the data and the model's architecture, these parameters have been carefully 
adjusted. Performance gradient aids in keeping track of how much the model improves or degrades 
throughout training and Validation checks allow us to evaluate how the model will function beyond 
the training data and prevent overfitting (the model overfits the training data). How quickly or 
slowly the model learns during training depends on the learning rate. In the area of machine 
learning and statistics, the evaluation metric known as MSE (Mean Squared Error) is frequently 
utilised during the model training process. MSE assesses how closely the model being drilled 
corresponds to the training set or the intended target. The mean square error (MSE), which 
measures how well a neural network performs during training, is used to define epochs and 
learning rate as shown as figure 8. 
 

Figure 8. MSE Training Process 
 

Based on the training process, it can be inferred from Figure 8 that the process proceeds as 
anticipated and yields the expected outcomes in compliance with the established objectives and 
criteria. When the gradient value stops at 0.0437 with a target value of 0.00001, it indicates the 
algorithm has reached or is approaching the target value of 0.00001, which has been established 
with time passed, during an optimisation or training procedure. The model's target performance 
value indicator of 0.0001 shows that it has an exceptionally small error rate and that it exhibits no 
overvitting, allowing it to make generalisations successfully to new data start has lasted 31 seconds. 
Overall, the neural network design used in this study makes the model that is produced a good 
model that assigns well to never-before-seen data. 
 
4. CONCLUSION  

The field of public health and parasitic infection diagnosis may benefit from the results of 
this study. Health facilities in locations with limited resources can more quickly diagnose and treat 
these diseases with improved intestinal helminth egg detection capabilities. Additionally, this chain 
code-based feature extraction approach can serve as the basis for the creation of similar methods 
for identifying various parasite illnesses. The research also take into account a number of 
difficulties, including differences in the size and shape of worm eggs, fluctuations in lighting in 
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microscopic images, and complexity in feature extraction on potentially overlapping items. To 
address this difficulty, a solid framework and suitable technique must be developed. 

This research draws attention to the relevance of image processing technology in the 
medical and health fields. The use of image-based algorithms can change the way we approach 
disease diagnosis and analysis, opening the door for further innovation in medical practice. The 
results of this study can be the basis for further research in the development of more complex and 
sophisticated pattern recognition techniques. Integration with technologies such as machine 
learning and deep learning can improve the capabilities of models in automatically recognizing 
objects. Researchers in the future could concentrate on creating more complex machine learning 
models that can identify intestinal worm eggs using attributes taken from microscopic photographs. 
Convolutional neural networks (CNN) and deep learning are a few instances of machine learning 
methods that can enhance the accuracy and speed of worm egg assessment. 
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