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Abstract - Asthma is a long-term circumstance with rapid 
onset worsening of symptoms which can be unpredictable and 
may also show fatal. Models predicting bronchial asthma 
assaults require excessive sensitivity to minimize mortality 
risk, and high specificity to keep away from pointless 
prescribing of preventative medications that carry an 
associated risk of unfavorable events. The manifestation of 
asthma can be nonspecific and varied, making the prognosis 
difficult. This study suggests a distinct approach to analyze 
adult asthma based on several respiratory symptoms. Deep 
learning is a class of Machine Learning that employs a variety 
of statistical, probabilistic and optimization strategies that 
permits computers to learn from past examples and to detect 
abstruse patterns from large, noisy or complex data sets. 
Among various network architectures applied in deep 
learning, convolutional neural networks (CNN) are broadly 
used in the case of disease diagnosis. For this study, a variety of 
neuron-wise and layer-wise visualization methods were 
implemented using CNN, trained with a publicly available 
Asthma dataset. The accuracy of the CNN model with 83.61% 
is proposed in this paper for the diagnosis of adult asthma 
based on symptom physical signs alone. The accuracy of the 
CNN model increased to 98.36% when Adult asthma was 
diagnosed based on Atopy, Occupational exposures, Allergens, 
Atmospheric pollutants, Respiratory infections, and 
environmental factors. This paper concentrated on the 
creation of a convolutional neural network using a Deep 
learning framework for the Analysis of Adult asthma to make 
the medical workflow for patients clearly and holistically. 

Key Words: Asthma, Convolutional Neural Network (CNN), 
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1. INTRODUCTION  
 
Deep learning may be a category of ML technique that 
reflects the neuron of the neural networks exists in the 
human brain. Therapeutic amenities need to be disclosed so 
that additional fascinating choices for diagnosing and 
treatment alternatives are generated. Deep Learning in 
healthcare assists the individuals to method huge and 
complex pathological datasets and so scrutinize them into 
clinical acumen. Bronchial asthma is that the frequent 
persistent chronic semi-permanent disease of the airways of 
the lungs that may be triggered by a range of things, as well 
as allergens, psychological factors, activity agents, exercise, 
metabolic process infections, region pollutants, and drugs. 
The expertise of the physician within the diagnostic method 
is indisputable and to stay off from losing time within the 

diagnosing technique supported AI is being utilized. 
Accordingly, diagnosing is prompt, trustworthy, specific, and 
lore-based. While this case, Deep Learning does use as an 
automatic mechanism to examine the erudition and which 
might additionally expedite to make the diagnosing method 
quicker. This study supposed to see the effectuality of CNN 
for enhanced accuracy in the diagnosing of adult bronchial 
asthma and to get a similarity of the prognostication 
production of a list of obstacles. Deep learning with CNN has 
achieved majestic triumph inside that diagnosing of assorted 
ailments. Revealing CNN to wrench the learned feature as an 
explainable kind not solely ensures its reliability just to 
concedes the validation about the model legitimacy and 
further the training data by while not human intervention. A 
range of daunting determinants that cause bronchial asthma 
was taken for this study. From them, environmental, 
substance and genetic factors were extracted. These agents 
play a significant part in the development and pertinacity of 
the malady. CNN has encountered that adolescents are most 
affected by one in all these factors. 

2. MATERIALS AND METHODS 
 
 2.1 Asthma Dataset 
 
The data has been accrued from publicly available asthma 
dataset. Entirety 304 patients used to be incorporated in the 
study. There were 206 women and 98 men with a median 
age of 52 (18-67). The dataset may incorporate Socio-
demographic data (Age, Gender, Residence, Occupational 
status, Air pollution levels) Allergens ( Dust, Pet dander, 
Animal repellents, Atopy) and Medical history (cough, 
wheezing, mucus, chest tightness, duration of illness, 
smoking status, etc.,) 

2.2 Data Analysis 
 
We first analyzed the data to incorporate the intimidating 
factors that could cause asthma. Moreover, we have 
classified the factors needed for this study into two 
categories and dropped the others. As we said the total of 
304 victims were included in this analysis. The factors 
isolated from the dataset are given below. 

Table -1: Patients and Input Data 
 
SYMPTOMS OF PHYSICAL SIGNS OTHER FACTORS 

Age (Actual variable) Atopy 

Gender (Female=0, Male=1) Allergens 
Mucus level Family history(Hereditary 
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infection) 
History of wheezing Environmental factors 
Repeated symptoms Atmospheric pollutants 
Diurnal variation of symptoms Respiratory infections 
Cough Occupational exposures 
Smoking status Dust mites 

 
2.3 Convolutional Neural Network 
 
CNN’s are quite like regular neural networks. It is one 
amongst the popularly used Deep learning algorithms that 
perform primarily well for image processing however it 
conjointly contributes higher potency to the medical data 
analysis. It is principally composed of layers referred to as 
convolutional layers to filter their inputs and therefore the 
input of these layers connected to subregions rather than 
being connected layers as in ancient neural network models. 
A bunch of those inputs within the subregions share equal 
weights thus the inputs of the CNN produce spatially-
correlated outputs, whereas in ancient neural networks every 
input has distinctive weight and thus produces autonomous 
outputs. CNN reduces the number of weights in comparison 
to the regular neural network system, that the variety of 
connections through weight sharing and down-sampling. The 
neural network takes input within the sort of one vector and 
passes it through a sequence of hidden layers. Each hidden 
layer encompasses a set of neurons, whereby every neuron is 
connected to any or all of the other neurons among the 
previous layer. Among one layer every neuron is freelance 
which they are doing not share any connections. The last 
fully-connected layer is additionally referred to as because 
the output layer, it holds class scores among the case of the 
classification problem. Usually, there are three main layers 
within Convolutional Network. They are the Convolutional 
layer, polling layer, and so the fully connected layers. 

 The Convolutional layer is the main building block 
of a CNN which determines the output of connected 
inputs within local subregions[28]. This is done via 
setting learnable filters that are convolved across 
the width and height of the input data, calculating 
scalar product between the values of the filter and 
the input hence producing an activation map of that 
filter[28]. Through this CNN's can learn filters that 
activate when the specific type of features at some 
spatial position of the input are detected[28].  

 The pooling layer will perform down-sampling 
along with the spatial dimensionality of the given 
input, further reducing the number of weights 
within the activation[28].  

 The fully-connected layers are standard deep neural 
networks and attempt to produce predictions from 
the activation to be used for classification or 
regression[28]. 

 

Fig -1: Structure of Neural Network with Input, Hidden 
and Output layers. In the alleviation of propagation “ReLU” 
was chosen as the activation function and trained with the 

batches of samples using the “Adam” optimizer. 
 

2.4 Network Model Structure  
 
We enforced a DL pattern that uses the layout regarding CNN 
shown in Fig -1 to be utilized toward our system. A 
convolutional neural network may well be a multi-layered 
network with a unique design to get complicated options 
toward knowledge. Convolutional neural networks similar to 
neural networks square measure products about neurons 
including learnable weights and biases. Every neuron holds 
various inputs takes a weighted add over them passes it 
through associate degree activation operate associate 
degreed retaliates amidst an output. 
 

2.5 Network Optimizers 
 
In machine learning, a hyperparameter may be a parameter 
whose value is set before the learning process begins[26]. 
Against this, the values of other parameters are inferred via 
training. A hyperparameter optimization selects which 
parameter is the best way for learning for activation 
function, the number of batch sizes, the structure of a 
network and the number of epochs[27]. In Neural Network an 
Activation function determines, whether a neuron should be 
stimulated or not via estimating weighted sum and further 
adding bias with it [27]. The activation function is to instigate 
non-linearity into the outturn of a neuron[27].The Formation 
of Neural Network with the three layers such as Input layer, 
Hidden and Output layers shown in Fig -1. Within the 
alleviation of propagation “ReLU” was taken as the activation 
function trained with the batches of samples applying the 
“Adam” optimizer. 
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2.6 Experimental Environment 
 
We assessed the accuracy of the identification of asthma 
attack victimization CNN. The Keras code congregates with 
Google’s TensorFlow was used. On tensor flows process to 
patently initialize the variables the input was to weigh 
standardization with data-dependent low-level formatting. 
To boot to comprehend a much better integration with CNN 
we tend to use the sickit-learn. Scikit-learn affords a spread 
of supervised and unattended learning algorithms through 
the same interface in python. It may be enforced in SciPy, 
NumPy also Matplotlib this library holds heaps of effective 
tools for machine learning and applied mathematics 
modeling as well as spatiality reduction clustering 
regression and classification. It is a straightforward and 
economical tool for prophetical information analysis. 
Randomly 80% of information is categorized as training data 
and therefore the remaining 20% as testing data for every 
planned system. Machine learning techniques have 
calibration parameters like the number of neurons within 
deep learning batch size epochs dropout and also activation 
functions. These are called hyperparameters. The jupyter 
notebook anaconda3 was accustomed to distribute 
documents that contained coding, equations visualizations, 
and narrative text. 

 
3. RESULT 
 
Patients and Input data: 

(1) Symptom physical signs: 
It may incorporate of Age (which was an actual 
variable), Gender(female=0,male=1), Mucus level, 
History of Wheezing, Repeated symptoms, Diurnal 
variation of symptoms, Cough, Smoking status. 
 

(2) Other factors: 
It encompasses Atopy, Allergens, Family 
history(Hereditary infection), Environmental 
factors, Atmospheric pollutants, Respiratory 
infections, Occupational exposures. 

Chart-1 exposes the Model accuracy and loss on both the 
training and validation sets. Models trained on inputs 
supported symptoms physical signs yielded an efficiency of 
83.61%. Models trained on combined determinants with 
Symptom physical signs yielded an efficiency of 98.36%. 

 

 

Chart-1: Model accuracy and loss on both the training and 
validation sets are plotted. 

4. DISCUSSION 
 
The purpose of this article is to identify the various factors 
that can cause Asthma and controlled it at an early stage. As 
a result, we used Convolutional Neural Networks for 
scrutinize adult asthma and reached 98.36% accuracy, if the 
data holds a whole set of patient information. Models using 
Neural Networks usually have complexity in examining 
systems, with an enormous number of data due to the longer 
time needed to train the system and also the possibility of 
overfitting the model while training.  

During this study, hyperparameters were tuned to evade the 
over-fitting and the convergence of training and validated 
progress may well be established on both the accuracy and 
loss rates. When comparing the accuracy of examining adult 
asthma among other classifiers, we affirmed that the best 
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classification outcomes were obtained through CNN with a 
98.36% overall accuracy. 

5. CONCLUSION 
 
Our models foretold that people who working in cotton mills, 
people with inherited allergies, the excessive use of animal 
repellents and mosquito coils are the major contributors to 
cause asthma in adults with 98.36% accuracy. It will give 
real-time decision support and personalized immediate 
alerts on potential asthma control deterioration for 
asthmatic adults. This study distinguishes the intimidating 
factors that cause asthma thereby assisting adults to heal 
more quickly and protect themselves from those causes. This 
will enable implementing precautionary actions to diminish 
asthma exacerbations, improve clinical outcomes and 
enhance the tone of life. This study suggests that the 
proposed system is a probably useful decision support tool 
for predicting adult asthma consequence and that some 
predisposing factors enhance its predictive ability. 
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