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Odor fingerprinting technology with machine olfaction is one of the new methods that has
attracted the attention of researchers in the field of food quality inspection, and it includes an
array of selective sensors connected to a pattern recognition program. Providing the ability to
transmit information remotely with a wireless machine olfaction can be of great help in using
this system on the Internet of Things (loT) platform. In this research, the design and
development stages of the electronic nose system with the ability to connect wirelessly with
the computer have been described. ESP32 board was used for this device. ESP32 is a low-cost
and low-power microcontroller board of the SoC chip type. This type of chip is a type of
integrated circuit that integrates several components of a computer or electronic system into a
single chip. These components typically include the processor, memory, /O interfaces, and
other features such as graphics processing and networking capabilities. In the written program,
receiving data from sensors is done with the 12C communication protocol. The voltage of the
sensors is calculated and converted to digital values by the ADS1115 analog-to-digital
converter. Finally, in order to test the built device, formalin adulteration was used in milk, and
the device showed a good performance in transmitting information. The voltage response of
the sensors to the change in the odor pattern in the samples was measured for three groups of
milk (pure milk and milk samples adulterated with formalin at volume percentages of 0.1 and
1 9/100 cc) and finally the response of the sensor array for all samples was recorded and stored.
The sensor (TGS822) showed the highest loading coefficient in separating samples containing
formalin, followed by the sensors (MQ135) and (MQ7) which had a significant effect in
separating the samples.
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EXTENDED ABSTRACT

Introduction

Checking food quality is an important issue in today's food industry, and various researches have been
conducted in this regard. Due to the fact that food products are of general use and have many customers, this
importance is doubled. The machine olfaction is one of these tools in checking the quality of food. Many of
the devices and methods currently in use are located at a fixed location, meaning that the sample must be
specifically transported from the production environment or factory to the laboratory location. Therefore, it is
necessary to build a portable device that can transmit information wirelessly to overcome these problems and

eliminate the unnecessary costs of testing. These items can help monitor food quality more closely.

Materials and methods

The printed circuit board was designed in Proteus software. In this board, a 5V line was used to feed the
sensors' heater and a 3.3V line was used to obtain the signals. In this device, two ADS1115 modules and one
sht20 temperature and humidity sensor that use the 12C protocol are used at the same time. For this purpose,
each of the two adc modules must have a specific address to communicate with the main board. In the written
program, receiving data from sensors is done with the 12C communication protocol. The voltage of the sensors
is calculated and converted into digital values by the ADS1115 analog-to-digital converter. These converters
send data to the ESP32 board through two SCL and SDA lines, and the central board receives the data and

processes it to be sent by Wi-Fi.

Results and discussion

The process of measuring the odor and receiving the signal of the gas sensors was timed in three stages:
baseline correction, gas injection of the space above the milk sample into the sensor chamber, and cleaning the
sensor chamber. At first, oxygen gas was transferred to the sensor chamber for 125 seconds, and at the end of
this time, the output signal of all sensors was considered as the base signal. Linear discriminant analysis was
used in order to investigate the differentiation between pure milk and formalin adulterated groups. This method
is similar to PCA as a feature reduction method that determines the upper plane with a smaller dimension and

on which points with higher dimensions are imaged.

conclusion

For LDA methods, two main components and second order method were used. The LDA method has the
ability to distinguish pure milk from adulterated formalin samples with different percentages with an accuracy
of 83%. The tests performed on milk samples containing adulterated formalin showed the quality of the
system's information transmission and the positive performance of the device. The evaluation of the wireless

smell machine device for food products will be further elaborated in future research.
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