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Abstract—In this study has been designed an E-Nose system 

that serves as a respiratory aroma or smell detector in gastric 

patients. The gastric is a digestive organ found in humans that 

are susceptible to diseases. Gastric disease detection is carried out 

using Artificial Neural Network (ANN) method. Artificial Neural 

Network (ANN) is a part of artificial intelligence related to 

forecasting or prediction that can be described as a simulation of 

a collection of biological neural models. The design of the E-Nose 

system uses MQ gas sensors including MQ2, MQ4, MQ5, MQ7, 

MQ9 and MQ135, which serves to recognize the respiratory air 

samples of gastric patients. The use of several gas sensors aims to 

obtain the output of sensors in the form of voltage patterns, 

where each sensor can recognize the aroma of each respiratory 

sample of gastric patients namely gastritis and dyspepsia. From 

the ANN test results showed the accuracy of the output with the 

target indicated by a correlation coefficient value (R) of 0.94913. 

The correlation coefficient value (R) value that almost reaches a 

value of 1 indicates that the ANN processing is running well, with 

an accuracy value of 99.5%. 

Keywords—E-nose, Artificial Neural Network (ANN), gas 

sensors, gastritis and dyspepsia 

I.  INTRODUCTION 

Electronic Nose abbreviated as E-Nose is an instrument 
used to detect a smell or aroma similar to the human sense of 
smell [1]. E-Nose has been applied in the field of health used to 
identify a pulmonary disease through the respiratory tract [2] as 
well as other internal diseases. One of the internal diseases that 
can be identified by using E-Nose is gastric disease. 

The gastic is one of the organs in the digestive system in 
humans that serves to digest food [3]. The gastric is also a 
digestive organ that is very susceptible to disease, caused by 
the wrong diet and can be fatal to the health of the gastric. 
Breathing air produced by gastric sufferers is directly 
connected with metabolic activity in the body, breathing air 
patterns exhaled there are volatile gases that are characteristic 
of biomarkers (biological markers) of gastric diseases. In 

normal human breathable breathing air has been identified 
more than 1000 types of volatile organic compounds (VOC) 
with concentrations in the order ppm to ppb, including nitrogen 
(N2), oxygen (O2), carbon dioxide (CO2), water vapor (H2O) 
and others [4,5]. Respiratory detection using VOC compounds 
can provide early diagnosis information for people with gastric 
diseases detected by sensor responses. Then the sensor 
response will be analyzed by utilizing the artificial neural 
network (ANN) method. 

Artificial neural networks (ANN) have been widely used in 
solving various problems, one of these problems is decision 
making based on the training provided. Artificial neural 
network (ANN) technique is an information processing 
technique in which the principle of its work mimics the 
workings of human neural networks networks [6]. In the study 
Sulaiman [7] the application of artificial neural networks was 
used to diagnose early stomach diseases including dyspepsia, 
ulcers, GERD (Gastroesophageal Reflux Disease) and stomach 
infections. Continued in the study Dewi et al. [8] namely the 
detection of disorders in the gastric organs through iris imagery 
using the method of neural tissue replica backpropagation. In 
previous studies there are still gaps to be studied and 
developed, so in this study, e-nose design was carried out to 
detect gastric diseases (gastritis and dyspepsia) through the 
respiratory tract. 

II. METHODS 

Before testing the E-Nose system, the training data must be 
prepared in advance. To obtain the training data is carried out 
several stages of data retrieval using sensor samples of patients 
suffering from gastric diseases. The following stages of data 
collection training using samples of patients suffering from 
gastric diseases: 

 The first step is to retrieve zero data without using 
samples. Electronic Nose is first turned on for 20 
minutes to achieve the sensor's working temperature 
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and sensor outer stable point. After that, data recording 
is done when the sensor is only exposed to free air, and 
the data is used as zero data. 

 The second step is to retrieve the initial data using the 
sample. Samples were taken from patients suffering 
from stomach diseases through their breathing. The 
breath is channeled to the Electronic Nose through an 
oxygen mask and then the patient's sample is captured 
by sensors. Samples captured by the sensor in the form 
of analog signals are then converted into digital signals.  

 The third step, then the recovery of sensor response. 
The room that has been filled with sample aroma is then 
cleaned by turning on the fans 1, 2 and 3 for 5 minutes 
or more until the sensor is back in a stable state. 
furthermore, a reduction is made between the initial 
data to zero data, to obtain the result value of the 
training data. 

 I1  = n1, n2, n3, n4, n5, n6 (initial data) 

I0  = n1, n2, n3, n4, n5, n6 (zero data) 

 Result  = n1, n2, n3, n4, n5, n6 (original data) 

 The fourth step, determine the maximum value of the 
initial data collection to find out if Electronic Nose can 
recognize the respiratory samples of patients suffering 
from gastric diseases. 

Flowchart research design Electronic Nose (E-Nose) to 
detect gastric diseases through the respiratory tract as Figure 1. 

 
Fig. 1.  Flowchart d(a) training, (b) testing. 

III. RESULTS AND DISCUSSION 

A. PCA Analysis 

In this study, the results of PCA analysis were presented 
using minitab software, in the form of spread plot scores and 
data groupings for gastritis and dyspepsia respiratory samples. 

 
Fig. 2. Gastritis data distribution. 

In Figure 2 is a spread of gastritis data, it appears that the 
results of the PCA analysis showed that each sample is not 
fused, this is due to the volatile gas levels exhaled for each 
sufferer is different, although scattered and not fused but can 
still be distinguished between each sample of gastritis 
sufferers. 

 
Fig. 3. Dyspepsia data distribution. 

In Figure 3 is a spread of dyspepsia data, it appears that the 
results of the PCA analysis showed that each sample is not 
fused, this is due to the volatile gas levels exhaled for each 
sufferer is different, although scattered and not fused but can 
still be distinguished between each sample of dyspepsia 
sufferers. 
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Fig. 4. Data distribution of gastritis and dyspepsia. 

In Figure 4 is a spread of gastritis and dyspepsia data, it 
appears that the results of PCA analysis showed that each 
sample is not fused, this is because there is the same volatile 
organic gas between gastritis and dyspepsia and volatile gas 
levels exhaled for each sufferer is different, although scattered 
and not fused but can still be distinguished between each 
sample of gastritis and dyspepsia. 

 
Fig. 5. Grouping gastritis and dyspepsia data. 

In Figure 5 is the result of PCA analysis of gastritis and 
dyspepsia data grouped. The image shows a sample of gastritis 
sufferers in the left quadrant, while the dyspepsia is in the right 
quadrant. It is noticeable that analysis using PCA can 
distinguish between gastritis and dyspepsia samples. 

There are certain molecules in the human breath that are 
used as indicators of a disease. The levels of volatile gas 
exhaled for each person are different. Many trigger factors that 
affect the occurrence of diseases of the stomach that cause 
metabolic differences produced by the body. In gastric patients 
this type of gastritis has volatile gas NH3,CO2, terpenes, 
trimethylamine and ketones [9]. While dyspepsia has volatile 
gas NH3 and CO2 [10]. Due to some similarities in volatile 
gases between people with gastritis and dyspepsia, it causes 
the samples to be close to each other. In the grouping of 

gastritis and dyspepsia data it is clear that each sample is 
separate. This proves that the sensors used on the E-Nose can 
function well in distinguishing gastritis and dyspepsia samples. 

In this study, radar patterns can also be established to see 
sensory responses in people with gastritis and dyspepsia. 
Here's the radar curve for gastritis and dyspepsia (Figure 6). 

 
(a)     (b) 

Fig. 6. Radar, (a) gastritis, (b) dyspepsia 

B. ANN Analysis 

In Matlab R2014 program by default will use 70% data for 
training,15% data for validation and 15% data for testing. Here 
is the algorithm resulting from the identification of gastric 
diseases (gastritis and dyspepsia) with the number of input and 
output data as many as 26 samples. 

 
Fig. 7. Artificial neural network architecture. 

 
Fig. 8. Graph of regression relationship between gastritis data sample and 

dyspepsia. 

Based on the Figure 7 and Figure 8can be known the results 
of the ANN process displayed in the form of graphics. The 
image shows the relationship of the target to the network 
output in the training data. Where the dot lines are predictive 
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data that has been compared with the original data (fit) which is 
marked in black in a straight line. In Figure 8 shows the 
accuracy of the output with the target indicated by a correlation 
coefficient value (R) of 0.94913. The R value that almost 
reached the value of 1 indicates that the ANN processing 
process is running well, with an accuracy value of 99.5%. This 
proves that ANN is very influential in recognizing the patterns 
of data entered. The smaller the target error generated, the 
smaller the deviation rate and the higher the determination 
level of a predicted model. 

From the analysis that has been done shows that the 
classification of using artificial neural networks (ANN) 
supported by principal component Analysis (PCA) for the 
disease detection process is an effective method in the process 
of detection of stomach diseases through the respiratory tract. 

IV. CONCLUSION 

Detection of gastric diseases through the respiratory tract is 
done using the E-Nose tool, where the E-Nose serves as a tool 
to detect the breath smell of gastric patients containing volatile 
compounds. The E-Nose system is able to detect stomach 
diseases through the respiratory tract and has a good sensory 
response in testing gastric diseases. Classifying using artificial 
neural networks (ANN) supported by principal component 
Analysis (PCA) for the process of detecting gastric diseases 
through the respiratory tract is an effective method used, with a 
correlation coefficient (R) of 0.94913 and an accuracy of 
99.5% of the standard error provision (MSE) of 0.005. 
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