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Abstract: In recent years, people are becoming more health conscious, they pay more attention to food safety. In markets, 
selling of different varieties of meat instead of actually required meat is widely increasing. This paper proposes an idea to find 
the freshness of a raw meat with the help of gas sensors by identifying the intensity of genetic-amines produced by the meat 
and an idea is proposed to identify the type of meat using Near Infrared spectroscopy technology. The above two methods are 
integrated and implemented using Internet Of Things and Machine Learning. 
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I.INTRODUCTION: 

In recent years, people become highly health conscious and 
more proactive in consuming healthier foods. Younger 
generation had enough awareness to take up organic and fresh 
food, especially when it comes to meat consumption 
freshness of food matters a lot. 

[1]On November 22nd, 2018, Railway Protection 
Force (RPF) of Chennai, intercepted a group of men 
unloading parcels of suspected dog meat onto the platform. 
This incident received widespread criticism from the society. 
people lost their trust towards the five star hotels and  started 
searching , organic and healthier meat . 

In spite of healthy eating practice, people suffer from  
borne diseases due to the consumption of old and expired 
food especially when it comes to meat. 

[2]Statistical report shows that nearly 54% of people 
were affected by food poisoning due to consumption of   
unhealthy meat (including fish). This shows the quality of the  
unfit meat  for consumption. people who purchase meat from 
slaughterers are not sure of what they get. Several recent 
issues on meat , made people to lose trust on the  slaughterers 
due to mixing or even selling other meats (like sheep or beef 
instead of goat). 

In order to get rid of these problems, we have 
proposed a design of an integrated module that can be used by 
the people to know more about the type of meat they have 
purchased from the market and also the user will be able to 
monitor the freshness of the meat that have been  bought. The 

meat type is identified by using infrared spectroscopy 
method. The infrared spectroscopy use infrared sensors to 
identify what type of meat. The freshness of the meat is 
identified by measuring the [3]biogenic amine (gas) emitted by 
the meat using gas sensors. The raw data is transmitted to the 
nearby user`s mobile using Low Power Bluetooth Beacon 
Communication technique and is processed by a specially 
designed application.  

In this paper we have firstly discussed about the 
technologies that are used in this module such as Near 
Infrared, Ammonia gas and Bluetooth low power Beacon 
Technology. Then, we have given our architecture diagram 
with its explanation. We have then discussed about how the 
meat type is being identified using Near Infrared sensor. We 
have given a picture that describes about the infrared 
spectrum and chemical bonds that absorb such spectrums. 
Then, we have given an algorithm that implements the 
Machine Learning part to provide the appropriate meat type 
based on the infrared sensor output pattern. We have then, 
given the way in which the ammonium gas sensor identifies 
the freshness of meat based on the sensor output voltage 
based on the values of the table. Then, we have given the 
procedure to setup the module. Also we have discussed about 
some hardware and software tools that can be used to 
implement the idea. Also we have mentioned about the 
currently used technologies to identify the freshness of the 
meat. Finally, we have concluded the paper with future 
enhancement. 
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II.TECHNOLOGIES USED 

 

a. Near-Infrared (NIR) Spectroscopy: 

Near-infrared spectroscopy is based on the absorption of 
electromagnetic radiation at wavelength in the range 780-
2500 nm. NIR spectra of meat comprises broad band arising 
based on absorptions corresponding to vibrations of chemical 
bonds of water, fat, protein, carbohydrates etc. Near-infrared 
spectroscopic sensor is used to detect the type of meat based 
on the absorption capacity of a NIR wavelength 

. 

b. Ammonium gas sensor: 

Biogenic amines (type of ammonium gas) have been reported 
in a variety of foods such as fish, meat etc. they are nothing 
but a low molecular weight with aliphatic, aromatic or cyclic 
structures. [4]The formation of biogenic amines (such as 
histamine, tyramine, cadaverine etc) in food by the microbial 
decarboxylation of amino acids can result in consumers 
suffering allergic reactions. These Biogenic amines liberation 
intensity can be determined using ammonium gas sensor. 

 

c. Bluetooth low power beacon: 

Bluetooth beacons use Bluetooth low energy proximity 
sensing to transmit a universally unique identifier picked up 
by a compatible app or operating system. The identifier and 
several bytes sent with it can be used to determine the 
device’s physical location, track customers, or trigger a 
location-based action on the device such as a check-in on 
social media or a push notification. 

 

 

 

                                                                               

 

 

 

 

 

 

 

 

 

 

 

III.PROPOSED ARCHITECTURE  

  

Figure-2 represents the architecture diagram of the proposed 
method. Initially the sample of the meat is placed in a 
container, along with the module containing the sensor. If the 
meat is spoiled the biogenic amines secreted by the microbes 
of the meat diffuses into the container.  

After sometime, the electrochemical (ammonium 
sensor) sensor senses the amount of biogenic gas that is held 
in that container, meanwhile the infrared sensor incidents the 
infrared rays onto the meat and senses the received signals. 
Once, the sensing part of the module is over, it transmits the 
raw values to the nearby mobile using the low power 
Bluetooth beacon technology.   

The mobile receives the signal and using the 
installed application, the values sent by the infrared sensor are 
plotted as a graph, with different wavelengths along X axis 
and their corresponding amount of absorption along Y axis. 
Then the pattern is plotted and using machine learning the so 
plotted graph is mapped with the dataset that is already 
available.  

Then, based upon the obtained resemblance of 
pattern the type of meat is identified. On the other hand, the 
amount of diffused biogenic amine gas is compared with the 
available table and its freshness is determined. And hence, the 
output is displayed to the user’s application. 
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IV.MEAT IDENTIFICATION 

 
Figure 3: Gives the absorption of wavelengths by different 
molecules in any food sample. 

The method of Near-infrared spectroscopy is used 
here to identify the type of meat. This is done so by using an 
infrared sensor. The infrared sensor incidents infrared rays on 
the meat placed in front of it at a distance of about a 
centimeter. Initially the infrared sensor incidents a ray of 
particular lower wavelength in the near-infrared spectrum and 
its corresponding absorption is sensed by the sensor based on 
the intensity of the reflected rays. Similarly, this is repeated 
for higher wavelengths of near-infrared spectrum. The 
observed values of intensity of absorption and its 
corresponding wavelengths are tabulated and a pattern is 
obtained, with wavelengths along x-axis and intensity of 
absorption along y-axis. The thus obtained graph is used to 
identify the meat type.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Average values of absorbed spectrum of mutton(black) and 
beef((blue). 

 The above obtained graph is compared with that of 
the patterns that we already have (as dataset with patterns and 
their corresponding meat types). Using pattern recognition in 
Machine Learning we will be getting the type of meat. 

V.MACHINE LEARNING ALGORITHM: 

INPUT: 

● Set of Graphic patterns (Pattern(a)). 

● Pattern produced by NIR sensor( Pattern(O)). 

OUTPUT: 

● The type of meat. 

STEPS: 

● Get Pattern(O). 

● For each Pattern(a) in the dataset, 

-  call MeanSquaredError (pattern (a), Pattern (O)) 

- append result from previous step to MAX_MAE[ ] 

● Return label(Min(MAX_MAE[ ])). 

//MAX_MAE is a list that holds the result of each 
iteration. 

Figure 2: Architecture diagram of proposed system 
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EXPLANATION: 

Initially the [5]pattern recorded is compared with all the set of 
patterns in the data set by finding Mean Squared Error 
between the two patterns; their corresponding values are 
appended to an array with a pointer of the pattern in the 
dataset. Then, the minimum of the values (Mean Squared 
Error) is found and the label of the corresponding pattern is 
displayed as the meat type. It is to be noted that the data set 
contains a set of graphic patterns along with the type of meat 
(as label). Based on these values the [6]pattern comparison 
takes place and the result is determined. 

 

VI. FRESHNESS IDENTIFICATION 

Meat consists of water, protein, fat, carbohydrates etc. 
Bacteria will decompose these into volatile gases including 
biogenic amines. In the process of spoilage of meat, the 
population of bacteria acting upon the meat increases which 
results in the increase in concentration of the biogenic amines. 
Hence by identifying the concentration of the biogenic amine 
gas produced it is easy to track the freshness of the purchased 
meat. [7]Meat freshness can be expressed in one of the 
following grades based on the concentration of biogenic 
amines produced: High, Medium, Low and Spoiled.  

 

Status NH3 Sensor 
Output (mV) 

Inference 

High <630 Very Fresh 

Medium 630-730 Consumable 

Low 730-1000 Not advisable 

Spoiled >1000 Unfit to consume 

 

Table 1: Describes the relationship between meat freshness and 
concentration of biogenic amine. 

 
[8]The above table describes the way by which the freshness is 
identified with the help of ammonium gas sensor. Based upon 
the output of the NH3 sensor (in millivolts) the freshness of 
the meat is predicted. If the output is less than 630 mv the the 
meat is very fresh. If  it lies between the range of 630-700 mv 
then the meat is not really fresh but it can be consumed. If it 
lies between the range of 730-1000 mv it indicated that there 
is a possibility for food poisoning to occur. If it is above 1000 
mv then the meat is unfit to be consumed.  

 

 

 

 

 
Figure 5: Relationship between concentrations of ammonia at room 
temperature. 

Figure 5 illustrates the [9]relationship between the 
concentration of amides in the container( or packet) with that 
of the time at room temperature. It's obvious that the 
concentration of gas increases with increase in time. It is also 
clear that the probability of the meat being spoiled is higher in 
room temperature than in lower temperatures. 

 

VII. PROCEDURE TO BUILD THE MODULE 

The infrared sensor (say QRE113), [10]ammonium gas sensor 
(say MQ137) and low power Bluetooth beacon transceiver 
(say AT09 BLE module) are connected to the arduino board 
and is attached to the lid of the container. Whenever the user 
wants to know about the purchased meat; the user should 
place the meat in the container and close the lid. After 3-5 
minutes the information about the meat will be displayed in 
the user device (say mobile) through a specially designed 
application.  

 

VIII. TOOLS USED 

a. Arduino Board:  

The module is build on the arduino board which is cost 
efficient and also a easy way to integrate the components 
together as a single unit to achieve the output needed. 

b. Sensors 

To identify the type of meat we use infrared 
sensor(QRE113), to identify the freshness we use 
ammonia gas sensor(MQ137) and to communicate from 
arduino board to nearby mobile device we use Bluetooth 
Low Power Beacon module(AT09). 

 

 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 5, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 69 of 70



 
 
                                                                                                                               

 

c. Matlab:The Matlab software is used to process the raw 
data that comes from the sensors especially to form the 
graphical pattern from the infrared sensor. 

 

d. Python 

Machine learning algorithm is implemented using python 
to compare two graphical patterns and to display the type 
of meat based on the predefined datasets available. 

e. Android 3.2 

It is used to develop the mobile application that is used to 
produce the result indicating the freshness grade and 
meat type. 

 

IX. CURRENT TECHNOLOGIES 

Currently there are no technologies to directly find the type of 
meat using Internet of Things and Machine Learning. Even if 
we have so, those methods involve either chemicals or image 
processing or some special treatment of meat before it is 
subjected to experiment. Such methods are not much 
efficient. Hence, our proposed method is more easy to use to 
know the type of meat and its freshness. 

 

X.CONCLUSION 

In this paper, we proposed meat monitoring system that is 
used to identify the type of the meat and also the freshness of 
the meat. The identification of meat freshness along with its 
type will help the user to know what they are about to 
consume. It enables the user to trust that the meat they eat is 
unadulterated with any other type of meat. Also, one of the 
emerging technologies ‘The Bluetooth Low Power Beacons’ 
are proposed in this module in order to provide the results to a 
user’s nearby Mobile Equipment with less pain. Though we 
can use ‘Electronic Noses’ (with various embedded sensors) 
to identify the freshness of meat or any other food products 
the size and cost of the electronic is higher. But, in our 
architecture we have used ammonium gas sensor to measure 
the level of biogenic amines that is produced by the meat. 
Based upon this we have categorized the meat freshness as  
High, Medium, Low and Spoiled. If, implemented this will be 
a great use for people in their day to day life. 
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