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Abstract: Dengue is one amongst the common infectious 

disease which is caused by dengue virus and transmitted to 
humans by mosquitoes with this many are infected in varied 
regions around the world per year. The reason for this virus is 
atmospheric conditions, which plays a vital role in the outbreak of 
dengue. Therefore early prediction of dengue is the key to regulate 
outbreak and reduces the transmission within the community. To 
overcome this we are using various machine learning (ML) 
algorithms such as Support Vector Machine (SVM), Artificial 
Neural Network (ANN), Random Forest tree (RF) and Decision 
Tree (DT) are used to predict the dengue outbreak. Prediction is 
done based on weather parameters like monthly wise maximum 
temperature, minimum temperature, average temperature, mean 
temperature, humidity and Precipitation which is considered as 
weather dataset and this weather dataset is pre- processed using 
label encoding function before applying into the training models. 
The performances of all the models are calculated based on 
weather dataset. After considering performance of all the models 
we choose random forest as a best predictor for dengue outbreak. 
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I. INTRODUCTION 

An epidemic is the rapid spread of infectious disease within 
a short period of time, usually two weeks or less, to a large 
number of people in a given population. There are different 
types of epidemic diseases outbreak such as dengue, malaria, 
hepatitis, chikungunya and many more. 

Dengue is a most common disease caused by mosquitoes 
which affecting humans and it is the fastest emerging viral 
disease in many parts of the world in recent years. Sometimes 
it leads to death and thus it is considered as most dangerous 
disease across the world.  
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This disease is caused by one of the four different types of 
virus, i.e., DENV1-4, this viruses unfold by Aedes 
mosquitoes that grow close to human lodgings.  

This unfold occurs when a mosquito bites an individual 
infected with an infectious disease virus then the virus from 
the infected person enters into mosquito. Once the infected 
mosquito bites an alternative person then the virus enters into 
that person. It is causing 50 to 100 million cases yearly. The 
number of cases of dengue is increasing year by year. There 
are several factors which cause dengue, they are climate 
factors like rainfall, humidity, temperature, precipitation, 
floods, drought, and non-climate factors like human 
population, human migration, water collected in the 
containers etc. These factors cause the severity of dengue and 
its transmission so, to control the transmission we need to 
predict the outbreak of dengue early. There are several old 
methods used for prediction of dengue outbreak. For better 
prediction of outbreak we used machine learning technology. 

Machine learning brought advancement in healthcare field 
which reduces human efforts like manual calculations and 
avoids mistakes. we use machine learning to predict dengue 
outbreak for improving precision, and to help the health 
control agency to enhance its strategic disease control 
planning to tackle dengue outbreaks in that region. 

II. LITERATURE SURVEY 

YuhanisYusofet.al[1], They developed  a model to predict 
infectious disease incidences for electoral regions at intervals 
in Sri Lanka. This study used mobile network information to 
induce the human population quality of Sri Lanka and used 
totally different information sources like census information 
and surveys for typical information.  Artificial neural 
networks and XG Boost algorithms applied on this dataset to 
predict infectious disease. This work concluded that human 
quality is the main reason for the unfold of break bone fever in 
Sri Lanka. 
AsrulNizamet.al[2], Developed an online primarily based 
system that provides real world applied math analysis and 
prediction on dengue outbreak natural event for the 
community. 
MarceloAparecidoCarloset.al[3], In this work they  used 
data, information originated from social networks, text 
mining techniques and machine learning algorithms like 
k-means and SVM for implementing a model to 
predict dengue outbreak natural event. 
NaiyarIqbalet.al[4], They predicted dengue outbreak using 
various machine learning classifiers ranging from simple 
classifiers, like Decision Tree, Naïve Bayes, Model Tree, to 
complex algorithms such as Support Vector Machines,  
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Neural Networks, Gene Expression Programming, Genetic 
Programming and ensemble classifiers. 
 YuhanisYusofet.al[5], They have collected  dengue 
fever cases and downfall level from 5 districts in Selangor 
and this  information is preprocessed using 
point standardization and applied LS-SVM algorithm to 
predict dengue outbreak. 
ShermonSet.al[6], Considered Dengue incidence cases and 
climate factors as dataset, machine learning techniques like 
k-means clustering and multiple regression used to build a 
model for prediction. 
Guohun Zhu et.al[7], In their work dengue cases and rainfall 
DPE used as a dataset and SVM algorithms used for building 
model to detect dengue outbreak. This study says that there is 
a strong correlation between dengue cases and rainfall DPE 
features. 
Mathulamuthuet.al[8], Manifold learning theorem used to 
reduce the dimension, used weather, climate and dengue cases 
as dataset, machine learning algorithms like k-means and 
regression to build a model for dengue forecast. 
P. Manivannamet.al[9], D win’s method used for 

preprocessing the dengue dataset and for attribute selection. 
Data mining technique like k-means clustering algorithm used 
for implementing dengue fever predictor. 
Azuraliza Abu Bakaret.al[10], Here they developed a 
prognostic model to predict break bone fever eruption 
mistreatment Multiple Rule based mostly Classifiers. Totally 
different rule based mostly classifiers used are the choice 
Tree, Rough Set Classifier, Naive mathematician, and 
Associative Classifier to make classification modeling for 
prediction. 
ZurianiMustaffaet.al[11], Here predicts future dengue 
outbreak using three different normalization techniques 
named min-max, z-score, decimal point normalization. These 
techniques used in prediction model built using LS-SVM and 
neural network algorithms. This study says that LS_SVM is a 
better predictor than the neural network model. 
Yan WUet.al[12], Here the wavelet transformation is used for 
data pre-processing and for selecting main features Support 
Vector Machines (SVM) -based Genetic Algorithm is used. 
To build a model for forecasting dengue, they used SVM 
regression. This study says that the link between climatic 
factors and dengue cases are powerful control measure 
towards dengue outbreak. 
S. Chadsuthiet.al[13], They proposed a model for prediction 
of dengue outbreak using climatic dataset and pre-processing 
techniques like normalization, data transformation, 
standardization, feature selection and data cleansing 
,algorithms used are decision tree, regression analysis, ANN, 
SVM, KNN. 
M. H. Sulaimanet.al[14], They developed a model for 
prediction of dengue outbreaks by considering dengue cases, 
rainfall, temperature as dataset and machine learning 
algorithm like  Least Squares Support Vector Machines. 

III. PROPOSED METHOD 

Early identification of dengue outbreak is very helpful to 
control it. So here in proposed method identified dengue 
outbreak based on the key factors of climatic conditions like 
max temp, min temp, mean temp, hum, prep of specific 
regions and developed a method for classification and 
prediction of dengue outbreak using this key factors data. In 

our work various ML algorithms like Random forest tree, 
Decision tree, Support Vector machine, and artificial neural 
network is used for weather data. Initially, data are 
pre-processed using different methods for weather data. Next 
processed data are used for training classification algorithms 
and for classifying data into ‘yes’ or ‘no’ and at the last 

performance of the algorithms is calculated and compared to 
know the best predictor algorithm. Proposed method contains 
different steps they are data collection, Data pre-processing, 
Building models for prediction and choose best predictor. 
Below diagram represents the flow of project: 

 
Fig 1: Prediction of dengue outbreak 

Step 1: Data collection 

Dengue outbreak data and weather data has been collected 
from data driven website for a period of 18 years and those 
datasets are mapped with month attribute. Total 419 samples 
were collected for this study. Below table represent the 
sample data. 

Table I: Climatic conditions with outbreak dataset 

year 

dewpoi
nt_tem
p 

precipit
ation(m
m) 

max_
air_ 
temp_
c 

Humi
dity 

mo
nth 

 
Out
bre
ak 

1991 292.74 
3.9625 

 
299.4

75 74.91 1 
No 

1991 293.08 4.5125 
300.0

25 76.55 2 
No 

1991 293.45 6.358 
300.3

2 78.26 3 
No 

1991 293.07 24.0525 
299.2

75 76.77 4 
No 

1991 294.88 22.675 300.6 80.06 5 No 
     
1991 295.64 37.51 

301.7
8 79.67 6 

No 

1991 296.03 29.77 
302.2 

 79.82 7 
No 

1991 295.93 29.3275 301.9 79.79 8 yes 
1991 295.28 48.565 301.7 79.77 9 yes 

1991 293.86 
29.3275 

 
300.1

2 77.87 10 No 

1992 
293.98

1 67.99 
300.0

333 81.23 1 Yes 

Step 2:  Data Pre-processing 

Data preprocessing is an associate degree integral step 
because the quality data directly affects the flexibility of 
our model and also helps is achieving higher accurate 
results.  

 

https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22First%20Name%22:%22Guohun%22&searchWithin=%22Last%20Name%22:%22Zhu%22&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22First%20Name%22:%22Guohun%22&searchWithin=%22Last%20Name%22:%22Zhu%22&newsearch=true
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Therefore, it's important to preprocess our data before 
feeding it into our model. In this work Preprocessing is 
done using preprocessing function 

Label Encoder: It is used to convert categorical information 
or text information, into numbers, that our prognosticative 
models will higher perceive. 
 Data set contains all numeric values except target attribute  
i.e., outbreak so for better results we used label encoder to 
convert “yes” and “no” to ‘1’ and ‘0’In Below table we can 
see the sample for conversion. 

Table II: Dataset after pre-processing 

year 

dewpoi
nt_tem
p 

precip
itation
(mm) 

max_air
_ 
temp_c 

Humi
dity 

mont
h 

 
Out
bre
ak 

199
1 292.74 

3.962
5 

 299.475 74.91 1 

0 

199
1 293.08 

4.512
5 300.025 76.55 2 

0 

199
1 293.45 6.358 300.32 78.26 3 

0 

199
1 293.07 

24.05
25 299.275 76.77 4 

0 

199
1 294.88 

22.67
5 300.6 80.06 5 

0 

     
199
1 295.64 37.51 301.78 79.67 6 

0 

199
1 296.03 29.77 

302.2 
 79.82 7 

0 

199
1 295.93 

29.32
75 301.9 79.79 8 1 

199
1 295.28 

48.56
5 301.7 79.77 9 1 

199
1 293.86 

29.32
75 

 300.12 77.87 10 0 
199

2 
293.98

1 67.99 
300.033

3 81.23 1 1 
 
To split the pre-processed data into training and testing we 
imported train_test_split() function from 
sklearn.model_selectionand alienated data into 80% training 
set and 20% test set. The training set is used to train the 
model. Testing set is used to test the trained model. Output 
field outbreak in numerical value 1 for "YES" and 0 for "NO". 
Performance is calculated using metrics Precision, Recall and 
F1-score. 

Step 3: Building model using various algorithms 

1) Random forest Random forest is a type of supervised ML 
algorithm based on Ensemble learning. Ensemble learning is a 
type of learning where you join different types of algorithms 
or same algorithm multiple times i.e., multiple decision trees 
to form a more powerful prediction model. In Random forest, 
each tree in the ensemble is built by replacing training set 
sample.In our work we implemented random forest classifier 
by importing Random Forest Classifier() from sklearn. 
ensembleand this  classifier is used with two parameters, n_ 

estimator and Random_ State and it is trained using training 
climatic dataset. n_ estimator defines number of trees we 
taken n_ estimator as ’20’and random state is random number 
generator we taken   Random_ sate as’0’ for training. 

 
After defining classifier we fitted the classifier by using fit 
function with trained input data and trained output data. 
Finally Trained classifier is used to classify outbreak into 
‘yes’ or ‘no’ using test data set. 

2)  Support Vector Machine: SVM is a supervised ML 
algorithm which can be used for classification or regression 
problems. We used for classification. It uses a technique 
called the kernel trick to transform your data and then based 
on these transformations, it finds an optimal boundary 
between the possible outputs. SVM is a classifier which can 
segregates two classes with the help of hyper plane. In our 
work we implemented support vector classifier by importing 
SVC from sklearn.svm and used linear kernel as shown in 
below equation.  

 
SVM classifier is trained using training data, this trained 
SVM classifier is used to predict whether the given climatic 
conditions show outbreak or not. 

3) Artificial neural network: ANN is generally presented as 
systems of interconnected “neurons” which exchange 

messages between each other. The connection has numerical 
weights that can be  
tuned based on experience, making neural nets adaptive to 
input and capable of learning. In our work we used a 
multilayer perceptron classifier (MLP) which is imported 
from sklearn.neural_networkand it is used with hidden layers  
size as 13 and  maximum iterations as 500. 

This classifier fit the model using fit function with trained 
input and out data and predicts output. Here we send new data 
to predict the outbreak  as ‘yes’ or ‘no’. 

4) Decision Tree: Decision tree is one of the predictive 
modelling algorithm used to split the data based on the given 
conditions. This process is recursive in nature and is repeated 
for every sub tree rooted at the new nodes. It is used for both 
classification and regression here we used decision tree for 
classification.From sklearn.tree we imported decision tree 
classifier to classify the climatic dataset as outbreak or not. In 
this algorithm we used two attributes, they are max_depth and 
random state. The level of depth is 3 and random state as 1. 
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 Based on this attributes we trained the dataset and then we fit 
the model. Later this model predicts the outbreak as yes or no 
on the new dataset.  
Step 4: Choose best predictor: 
Performance parameters of SVM, ANN, RF, DT models are 
considered in the comparison of accuracy. Model build with 
good accuracy is chooses as a best predictor.  

IV. RESULTS 

One of the most critical and final steps in building a model is 
to assess model efficiency. In this study, precision, Recall, 
accuracy score, F1-score, support are considered to be 
performance indicators for choosing best model for 
prediction. For performance evaluation, we took 20% of total 
data which is also known as a test data .These values are 
predicted using learned model. 
For each model, the accuracy score is calculated by taking in
to account the actual result and the predicted value. As state
d below, the mathematical  method for the calculation of the 
accuracy score. 

 
Precision is the percentage that corresponds to the measurem
ents of actual results represent a proportion of the true positi
ve. The mathematical method for the calculation is 
as shown below.  

 
Recall is the ratio of true positives and total positives. The 
mathematical method for the calculation is as shown below. 

 
The harmonic mean of recall and precision is F1-score. As s
hown below, the mathematical method for calculating F1-sc
ore is 

 
We consider 335 samples of climatic conditions dataset and 
trained Random forest, decision tree, ANN, SVM with this 
dataset and for testing data we consider 84 samples. 
Fig[2] demonstrate  actual values of outbreak for particular 
climatic conditions, here x-axis is number of observations 
and y-axis is outbreak  

 
Fig 2: Outbreak of actual values 

As we used four different algorithms, we analysed prediction 
of outbreak using this four algorithms fig[3] shows prediction 
of dengue outbreak using SVM ,fig[4] shows prediction of 
dengue outbreak using ANN, fig[5]shows prediction of 
dengue outbreak using Decision Tree, fig[6] shows prediction 
of outbreak using Random Forest. ‘0’ in figures represents 

there is no outbreak for particular Climatic conditions and ‘1’ 

represents for outbreak for particular climatic condition 

 
Fig 3: Predicted outbreak using SVM 

 
Fig 4: Predicted outbreak using ANN 
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Fig 5: Predicted outbreak using DT 

 
Fig 6: predicted outbreak using RT 

Table III represents performance metrics Precision, Recall, 
F1-Score, Support and accuracy rate for both normal 
condition and outbreak condition for all algorithms for SVM. 
Similarly Table IV demonstrate performance metrics for 
ANN. Performance metrics of Decision Tree shown in Table 
V, Table VI represents for Random Forest. 
 

Table III: Performance of SVM 

 Precision Recall F1-sco
re 

Support  

0 0.81 1.00 0.90 52 
1 0.00 0.00 0.00 12 
WeightedA
vg 

0.66 0.81 0.73 64 

Accuracy  0.8125 

 
Table IV: Performance of ANN 

 Precision Recall F1-sc
ore 

Support  

0 0.96 0.85 0.90 52 
1 0.56 0.83 0.67 12 
Weighted 
Avg 

0.88 0.84 0.85 64 

Accuracy  0.84375 

Table V: Performance of DT 

 Precision Recall F1-sco
re 

Support  

0 0.89 1.00 0.94 57 
1 0.00 0.00 0.00 7 

Weighted 
Avg 

0.79 0.89 0.84 64 

Accuracy  0.890625 

Table VI: Performance of RF 

 Precision Recall F1-sco
re 

Support  

0 1.00 0.98 0.99 58 
1 0.86 1.00 0.92 6 
Weighted 
Avg 

0.99 0.98 0.98 64 

Accuracy  0.984375 

 
Fig[7] Demonstrate comparison of all four classification 
algorithm that is Support vector machine, Random forest, 
Decision tree, Artificial neural network, In below graph it 
shows that Random forest has highest accuracy of 98% and 
accuracy decision tree got 89% which is after Random forest , 
Artificial neural network got accuracy 84% and  Support 
vector machine got accuracy 81% which is low compare to in 
four algorithms. 

 
Fig 7: Comparison of algorithm 

Table VII: Accuracy comparison table 

Algorithms Accuracy percentage 
SVM 81% 
ANN 84% 

Random Forest 98% 
Decision Tree 89% 

V. CONCLUSION 

In our work we focused on  prediction of  dengue outbreak 
based on weather parameters like monthly wise maximum 
temperature, minimum temperature, average temperature, 
mean temperature, humidity and Precipitation, after our 
analysis we found that above factors are effecting the 
outbreak of dengue, we processed these parameters using 
label encoder and implemented machine learning algorithms 
like Support vector machine, Random forest, Decision tree, 
and Artificial neural network  individually to predict outbreak 
of dengue disease, The performance of all these algorithms 
are calculated using accuracy and observed that SVM, ANN, 
RF, DT got 81%,  84%, 98%, 89% respectively. Compared to 
all the algorithms, random forest is giving the best accuracy 
than other models.  
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- 

 
 

 
 

Random Forest, which is a higher accuracy rate proven to be 
useful in dengue outbreak prediction among other prediction 
models, In future we can implement the random forest model 
with IOT devices in which climate sensors can read the above 
climatic conditions and predict the outbreak of  dengue. 
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