
 

 

  



       ISSN 2347–3657 

   Volume 12, Issue 3, 2024 

 
 
  
 

536 

MALARIA DIAGNOSIS USING DOUBLE HIDDEN LAYER EXTREME 

LEARNING MACHINE ALGORITHM WITH CNN FEATURE 

EXTRACTION AND PARASITE INFLATOR  

G SWAPNA1, KARLAPOODI THEJA2, KANIPAKKAM DHANAMJAY3, K BHASKAR4, Monisha B H 5, 

G.Swapna 6 
1Associate Professor Department of Pharmaceutics Apollo Institute of Pharmaceutical sciences, 

Email:swapnagv111@gmail.com 
2P.G Scholar, Department of MCA, Sri Venkatesa Perumal College of Engineering & Technology, Puttur, 

Email: ktheja428@gmail.com 
3Assistant Professor, Department of CSE, Sri Venkatesa Perumal College of Engineering & Technology, Puttur, 

Email: kanipakkamdhanamjay@gmail.com 
4Associate Professor, Department of MCA, Sri Venkatesa Perumal College of Engineering & Technology, 

Puttur, Email: bhaskark.mca@gmail.com 
5 Equiniti India private limited, Address: No 1/124 Block No 10 Dlf IT Park 8th Floor, Shivaji Garden, 

Ramapuram, Chennai - 600089 (Near L & T Manapakkam). 
6 Associate professor, Department of pharmaceutics, Apollo institute of pharmaceutical sciences, The Apollo 

University, Chittoor – 517127, swapnagv111@gmail.com 

 
 

Abstract: 

Millions experience the ill effects of malaria, which 

kills many thousands yearly. Viable illness 

treatment and control need ideal and exact finding. 

Antigen and microscopy testing are wrong, tedious, 

and costly, particularly in asset obliged regions. 

Because of these issues, this exploration presents a 

clever intestinal sickness expectation technique 

utilizing the Extreme Learning Machine (ELM) 

calculation. Red Blood Cell (RBC) pictures are 

utilized to analyze rapidly and precisely utilizing 

CNN, ELM, and DELM classifiers. The 

recommended approach tends to the critical 

requirement for solid and speedy early malaria 

anticipation framework. This work benefits malaria 

inclined individuals, particularly those in developing 

nations with deficient medical services access. This 

exploration further develops medical care, mortality, 

and general wellbeing in malaria endemic regions by 

conveying a quick, accurate, and reasonable 

demonstrative strategy. 

INDEX TERMS Convolutional neural network 

(CNN), double hidden layer extreme learning 

machine (DELM), malaria, extreme learning 

machine (ELM). 

1. INTRODUCTION 

A great many individuals contract malaria and many 

thousands bite the dust every year [1]. In 2015, 

malaria parasites killed 438,000 individuals, 

ascending to 620,000 of every 2017 [1]. Around the 

world, 300-500 million people contract intestinal 

sickness yearly, stressing medical services 

frameworks [1]. South-East Asia, the Eastern 

Mediterranean, the Western Pacific, and the 

Americas are WHO malaria transmission areas of 

interest [1]. 

The nibble of female Anopheles mosquitoes 

conveying Plasmodium parasites causes malaria [2]. 

Around 30 of the 400 Anopheles mosquito species 

convey these parasites [2]. A female Anopheles 

mosquito should chomp an intestinal sickness 

contaminated individual to convey the parasite. The 
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Anopheles mosquito has four phases: egg, hatchling, 

pupa, and grown-up [32]. Female mosquitoes rely 

upon human blood to incubate their eggs, 

communicating jungle fever [2]. 

P. falciparum and P. vivax are the most risky 

Plasmodium parasite species [2]. The parasite sleeps 

for 10-15 days after a transporter mosquito chomp. 

After this, it contaminates red blood cells (RBCs), 

bringing down RBC count and creating fever, chills, 

queasiness, and heaving [2]. Intestinal sickness may 

immediately become dangerous whenever 

dismissed, in this way fast conclusion is 

fundamental. 

However not straightforwardly contagious, malaria 

can be spread from mother to hatchling, through 

blood bondings, or by trading contaminated 

infusions [3,4]. Hot, muggy locales close to normal 

water sources with Anopheles mosquitoes that 

spread extreme sicknesses are great for the infection 

[5]. 

Notwithstanding malaria control endeavors, 

recognizing and controlling the sickness is 

troublesome, particularly in asset obliged regions. 

Customary indicative methodologies including 

microscopy and antigen tests are tedious, blunder 

inclined, and costly [33]. These hindrances feature 

the requirement for quick, accurate, and reasonable 

malaria diagnostics. 

Malaria recognition utilizing machine learning (ML) 

and deep learning (DL) has filled in fame. These 

information driven calculations could change 

malaria identification by being quicker, more 

accurate, and less expensive. ML and DL 

calculations can gain muddled intestinal sickness 

examples and qualities from immense datasets of 

pictures, empowering computerized analysis with 

high responsiveness and explicitness [7,8,35]. 

The Extreme Learning Machine (ELM) and CNN 

and DELM classifiers are utilized in this review to 

foster a clever malaria forecast technique. This 

examination utilizes ML and DL to make a solid and 

proficient malaria discovery framework to upgrade 

medical care and limit world mortality. 

2. LITERATURE SURVEY 

A significant overall medical problem is jungle 

fever, a dangerous sickness brought about by 

Plasmodium parasites spread by Anopheles 

mosquitoes [1]. Notwithstanding transmission 

control measures, millions are beset and many 

thousands bite the dust from malaria [2]. Intestinal 

sickness conclusion and the executives have been 

tended to utilizing exemplary microscopy and 

antigen testing as well as creating innovations like 

ML and DL calculations. 

The WHO stresses quality affirmation in 

microscopy-based malaria finding in its proposals 

and guides [1]. Plasmodium parasites in blood 

smears should be visible to microscopy, a typical 

malaria conclusion technique. In any case, 

experienced staff, tedious cycles, and human 

mistake require substitute demonstrative strategies 

[3]. 

Scientists have involved ML and DL to mechanize 

jungle fever recognition as of late. Taylor et al. 

(2012) analyzed jungle fever's respiratory 

indications, including hack and intense respiratory 

misery condition [4]. ML calculations can examine 

huge datasets of intestinal sickness tainted blood 

smears or RBC pictures for quick and precise 

determination [5]. 

Barat et al. (2004) analyzed malaria control 

mediation value, featuring the need of conclusion 

and treatment for distraught individuals, particularly 
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in asset restricted settings [6]. By offering practical 

and versatile options in contrast to laid out 

symptomatic techniques, ML-based analytic 

frameworks might decrease access hindrances. 

Gharakhanlou et al. (2019) made a specialist based 

model to copy Plasmodium vivax malaria's dynamic 

spread, showing the complex transaction between 

natural circumstances, vector conduct, and human 

populaces [7]. ML calculations can improve 

intestinal sickness risk forecast and control by 

utilizing ecological elements, vector living spaces, 

and human portability designs. 

Singh et al. (2019) inspected malaria's financial 

effect on focal Indian families [8]. ML-based 

demonstrative frameworks can recognize and treat 

jungle fever early, staying away from intricacies and 

bringing down medical care costs. 

Past intestinal sickness, ML and DL calculations 

have been utilized to analyze breast cancer  [9], 

constant renal illness [10], and heart disease [11]. 

ML-based analytic techniques are flexible and 

fruitful across clinical issues, as shown by these 

examination. 

The writing study accentuates the requirement for 

novel intestinal sickness diagnostics to meet analysis 

and therapy issues. ML and DL calculations might 

further develop malaria detection speed, accuracy, 

and accessibility, helping control the disease and 

diminish its worldwide wellbeing impact. 

3. METHODLOGY 

a) Proposed work: 

CNN+DELM, an malaria discovery strategy 

utilizing CNN highlights and Double Hidden Layer 

Extreme Learning Machines, is introduced. 

Customary classifiers like ELM, Logistic 

Regression (LR), Decision Trees (DT), Random 

Forest (RF), Support Vector Machine (SVM), and k-

Nearest Neighbors (KNN) are utilized for 

correlation with benchmark plans like AlexNet,[10] 

VGG16,[11] Xception[37], and ResNet50. A CNN-

separated highlight prepared group classifier 

containing DecisionTreeClassifier and 

RandomForestClassifier models and a voting 

strategy further develops execution. A Flask 

framework with SQLite reconciliation permits client 

information exchange and signin, empowering true 

ease of use and viability testing. This extensive 

technique utilizes existing and imaginative 

strategies to upgrade malaria conclusion accuracy 

and accessibility. 

b) System Architecture: 

Various deep learning strategies are utilized to 

analyze malaria in the proposed framework 

engineering. Subsequent to entering a dataset, an 

ImageDataGenerator increases and preprocesses 

photographs. The dataset is isolated into preparing 

and testing sets for model evaluation. AlexNet, 

VGG16, Xception, ResNet50[36], and a tailor made 

CNN are utilized for highlight extraction and order. 

Malaria location is assessed on the test set utilizing 

prepared models. Malaria is analyzed involving the 

best calculation from recovered attributes in the last 

discovery model. Malaria diagnosisis quick and 

exact on the grounds that to the versatile and 

effective framework engineering. Flask and SQLite 

incorporation works on client cooperation, 

empowering certifiable testing and approval of the 

framework's adequacy. 
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Fig 1 Proposed Architecture 

c) Dataset collection: 

This examination utilized 27,558 Kaggle RBC 

pictures for malaria[39]. A reasonable dataset has 

equivalent quantities of malaria tainted and 

uninfected examples. Nonetheless, a few examples 

were mislabeled during dataset handling, causing 

vulnerability. Fuhad and partners drew in clinical 

experts to determine this issue. In the wake of 

eliminating 647 parasitized and 750 uninfected 

photographs, they guaranteed right grouping. The 

updated dataset was posted on Google Drive for 

study. This careful information curation improves 

dataset trustworthiness and uprightness, 

empowering more exact malaria indicative ML 

model training and assessment. 

 

Fig 2 data set  

d) Image processing: 

Image processing is fundamental for ML 

applications, including jungle fever identification 

using deep learning calculations. Utilizing 

ImageDataGenerator, crude picture information is 

preprocessed and improved. These incorporate re-

scaling to ensure pixel homogeneity, shear change to 

fluctuate picture direction, zooming to mimic 

various perspectives, and even turning to variety the 

dataset. Picture reshaping likewise keeps up with 

input aspects. Highlights are separated by perusing 

and resizing photographs, perhaps changing over 

their tones. Encoding names for ML calculations 

follows adding pictures and marks. These 

preprocessing processes open models to additional 

visual variations and normalize input designs, 

working on their versatility and speculation. 

e) Algorithms: 

AlexNet 

Alex Krizhevsky, Ilya Sutskever, and Geoffrey 

Hinton presented AlexNet[10], a weighty CNN plan, 

in 2012. ReLU actuations and dropout regularization 

are utilized in five convolutional layers and three 

completely associated layers. AlexNet succeeded in 

the ImageNet Huge Scope Visual Acknowledgment 

Challenge, helping PC vision. AlexNet[10] is 

utilized as a deep learning model for highlight 

extraction and order in malaria identification studies 

since it precisely catches confounded designs in 

intestinal sickness contaminated Red Platelet (RBC) 

pictures. 

VGG16 

Oxford's Visual Math Gathering proposed 

VGG16[11], a deep convolutional neural network 

engineering. Its deep design has 16 weight layers, 13 

convolutional and 3 totally connected. VGG16[11] 

is known for its image order effortlessness and 

proficiency. VGG16[11] is utilized to remove 

complex qualities from Red Blood Cell (RBC) 

pictures for malaria recognition. Pre-prepared loads 
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on large datasets like ImageNet empower transfer  

learning and dependable malaria tainted cell 

classification. 

Xception 

 

In 2017, François Chollet proposed the deep 

convolutional neural network (CNN) design 

Xception[13]. Outrageous profundity and 

extraordinary plan with depthwise distinguishable 

convolutions limit computational intricacy and 

protect execution. Contrasted with regular CNNs, 

Xception[13] performs well on picture grouping 

errands with less boundaries. Since it can record 

nitty gritty Red Blood Cell (RBC) designs, 

Xception[13] is utilized as a component extractor in 

jungle fever location studies. Its lightweight plan 

and superior execution empower exact and 

productive malaria tainted cell arrangement in asset 

compelled settings. 

ResNet50 

Microsoft Exploration introduced ResNet50[12], a 

deep  CNN engineering, in 2015. It is known for its 

deep residual learning structure, which trains further 

organizations without the disappearing inclination 

issue. ResNet50[12] has 50 layers and leftover 

blocks for remaining capability learning. For RBC 

picture examination in jungle fever finding projects, 

ResNet50[12] is major areas of strength for an 

extractor. Its profound plan and ability to catch 

complex attributes make it ideal for perceiving 

malaria tainted cells, empowering powerful 

symptomatic frameworks. 

DenseNet 

Gao Huang et al. proposed DenseNet[13] in 2017. It 

has profoundly connected layers that get immediate 

contributions from every single past level. This thick 

association advances highlight reuse and 

engendering all through the organization, further 

developing inclination stream and forestalling the 

disappearing angle issue. RBC picture highlight 

extractor DenseNet[13] is utilized in malaria 

conclusion projects. Its broad associations empower 

highlight picking up, recognizing intestinal sickness 

contaminated cells and making reliable 

demonstrative strategies. 

CNN 

CNNs are DL designs planned to decipher organized 

framework information like pictures [26]. It has 

convolutional, pooling, and completely associated 

layers that gain progressive component portrayals 

from information. CNNs characterize RBC pictures 

to identify malaria contaminated cells in intestinal 

sickness analysis review. CNNs[26] might 

recognize unobtrusive malaria contamination 

designs since they catch spatial progressive systems 

of data in pictures. Their versatility and viability 

have helped plan precise and proficient symptomatic 

techniques. 

Logistic Regression 

Logistic  regression[27] orders parallel information. 

Notwithstanding its name, a straight model predicts 

parallel results utilizing at least one indicator factors. 

Its effortlessness and interpretability make it a 

famous benchmark model for characterization issues 

in ML. Logistic Regression might anticipate malaria 

presence or nonappearance from RBC in intestinal 

sickness analysis review. LR[27,38] can order 

straightforward articles and uncover include 

significance, though neural networks can more 

readily catch convoluted associations. 

Decision Tree 
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A Decision Tree[25,40] predicts a thing's objective 

worth utilizing perceptions. It utilizes a tree-like 

chart to reproduce choices and their outcomes, 

including chance occasions, asset expenses, and 

utility. Because of their straightforwardness and 

interpretability, Decision Trees[25] are generally 

utilized for grouping and relapse in ML. With 

separated attributes, Decision Trees can arrange 

RBC pictures as malaria tainted or uninfected in 

malaria determination projects. They can dissect 

mathematical and downright information and 

illuminate direction. 

Random Forest 

Random Forest [22], an ensemble learning 

approach, trains numerous choice trees and results 

the characterization mode or relapse normal. Joining 

model expectations improves prescient exactness. In 

malaria determination studies, RF[22] might 

recognize RBC pictures as contaminated or 

uninfected in view of removed credits. RF 

diminishes overfitting and further develops 

arrangement by pooling decision  tree forecasts. Its 

versatility and ability to deal with high-layered 

information make it valuable for exact malaria 

recognition frameworks. 

SVM 

The Support  Vector Machine (SVM) is a directed 

ML method for characterization and relapse issues 

[7]. The hyperplane that best arranges significant 

pieces of information while expanding edge between 

classes is found. In light of recovered attributes, 

SVM can classify RBC pictures as malaria tainted or 

uninfected in malaria analysis projects. SVM[7] 

handles high-layered and directly and non-straightly 

detachable datasets well. SVM[7] may precisely 

characterize malaria analysis frameworks by finding 

the best division hyperplane. 

KNN 

KNN is a fundamental yet viable ML strategy for 

characterization and relapse issues [7]. The larger 

part class mark of the k nearest neighbors in 

highlight space is utilized to conjecture. In view of 

recovered qualities, KNN[7] can classify RBC 

pictures as jungle fever tainted or uninfected in 

malaria finding projects. KNN[7] handles non-

straight choice limits and is easy to execute. Its 

precision depends on k and the distance metric, 

making it a versatile arrangement device. 

Voting Classifier 

Ensemble ML utilizes a few classifiers to foresee 

utilizing a Voting Classifier[8]. It consolidate the 

forecasts of each base classifier to yield the class 

mark with the most votes, either by larger part vote 

(hard democratic) or by normal class likelihood. In 

malaria identification projects, a Voting Classifier 

[8] can coordinate DT, RF, and SVM forecasts to 

increment order precision. Utilizing many models, a 

Voting Classifier[8] can make more precise 

intestinal sickness contaminated RBC picture 

forecasts. 

ELM 1 Hidden Layer 

The Extreme Learning Machine (ELM) with one 

hidden layer is an ML strategy for order and relapse 

issues [9]. It creates loads between the information 

and secret layers arbitrarily, then scientifically 

decides loads between the covered up and yield 

layers. ELM[9] with one secret layer might foresee 

malaria contamination in RBC pictures in view of 

extricated attributes in intestinal sickness conclusion 

projects. Its straightforwardness, high preparation 

speed, and exactness make it valuable for intestinal 

sickness discovery frameworks. 

ELM 2 Hidden Layer 
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The ELM with two hidden layers is an extension of 

the ELM calculation that can address more elements 

[9]. It works like ELM[9] with one secret layer, 

haphazardly delivering loads between the info and 

first secret layer, and logically deciding loads 

between succeeding secret levels and the result 

layer. ELM[9] with two secret layers can order RBC 

photographs as jungle fever contaminated in view of 

separated qualities in malaria conclusion projects. 

Its expanded element portrayal takes into 

consideration more muddled mappings, which might 

further develop malaria demonstrative accuracy. 

4. EXPERIMENTAL RESULTS 

Accuracy: The model's accuracy is the percentage 

of true predictions at a grouping position. 

Mathematically, this can be stated as: 

  

 

fig 3  ACCURACY COMPARISON GRAPHS  

Precision: Precision quantifies the percentage of 

certain events or tests that are well characterized. To 

attain accuracy, use the formula: 

 

 

Fig 4  PRECISION COMPARISON GRAPHS 

Recall: ML recall measures a model's ability to 

catch all class occurrences. The model's ability to 

recognize a certain type of event is measured by the 

percentage of precisely anticipated positive 

prospects that turn into real earnings. 

 

 

Fig 5  RECALLCOMPARISON GRAPHS 

F1-Score: The F1 score captures both false positives 

and false negatives, making it a harmonized 
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precision and validation technique for unbalanced 

data sets. 

 

 

Fig 6 F1 COMPARISON GRAPHS 

 

Fig 7 PERFORMANCE EVALUATION 

TEBLE  

 

Fig 8 Home Page  

 

Fig 9 Sign Up 

 

Fig 10 Sign In  

 

Fig 11 upload input image 

 

 

Fig 12 predict result 
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Fig 13 predict result 

5. CONCLUSION 

All in all, our methodology progresses malaria 

diagnosis by combining state of the art deep learning 

designs and exemplary ML procedures. We 

upgraded sickness analysis exactness and flexibility 

by coordinating designs like AlexNet,[10] 

VGG16,[11] Xception, and ML models including 

LR,[27] DT,[25] RF,[22] SVM,[7] DELM, and 

ELM with ensemble approaches like 

CNN+VotingClassifier. The mix of calculation 

qualities further developed forecast exactness, a 

fundamental illness finding step. Our Flask frontend 

focused on security through client validation and a 

smooth client experience. Changed information 

handling strategies for various calculations worked 

on model execution and malaria detection. Our task 

shows the viable utilization of an assortment of ML 

and DL procedures, which could prompt prior 

conclusion and better treatment results for medical 

care experts, scientists, and patients. 

6. FUTURE SCOPE 

The TDouble Hidden Layer Extreme Learning 

Machine (DELM) calculation with CNN include 

extraction and Parasite Inflator utilizes numerous 

techniques to further develop intestinal sickness 

finding exactness. The program utilizes 

Convolutional Neural Networks  (CNN) to remove 

rich data from Red Blood Cell (RBC) pictures to 

record muddled malaria disease designs. The 

Twofold DELM strategy can gain convoluted 

portrayals from separated data, making it a solid 

characterization structure. The Parasite Inflator 

approach adds reenacted malaria parasites to the 

dataset, working on the model's strength and 

speculation. The element scope joins a few strategies 

to increment malaria diagnosis accuracy and 

dependability, further developing infection the 

executives and treatment. 
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