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ABSTRACT

In the era of technology advancement, everything requires
monitoring and controlling. This paper proposes an loT
framework for facilitating food monitoring for protection of
the food, so that it would not get contaminated due to
surrounding conditions during storage and transportation. In
present scenario, the work done is in terms of the sensed
values that have been recorded and a detailed analysis has
been performed but automated control alternatives are not
present. The proposed solution analyzes temperature,
moisture, light as these parameters affect nutritional values of
food items and makes the analysis results accessible to the
user via a mobile application. A web server is used for
storage of data values sensed in real time and also for analysis
results. User is alerted via messages along with location of
the shipment whenever an emergency occurs.

In this solution, heterogeneous sensors for various domains
are employed for sensing the condition of food. The data
values with plotting of graphs has been done at remote
location so that this data can easily be used for further
analysis and the user could be notified if a change in
parameters values above a threshold is recorded
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1. INTRODUCTION

A food contamination can occur in the production process, but
also a large part caused by the inefficient food handling
because of inappropriate ambient conditions when the food is
being transported and stored [1]. There are many factors
leading to food poisoning, typically changes in temperature
and humidity are important factors. So the monitoring system
capable of measuring temperature and humidity variability
during transport and storage is of prime importance [2].

Today almost everybody is getting effected by the food they
consume, it's not only about the junk food, but all the packed
foods, vegetables, products consumed and used in daily life,
as all of them do not offer quality since their temperature,
moisture, oxygen content vary from time to time. Majority of
consumers only pay attention to the information provided on
the packaging, i.e. the amount of ingredients used and their
nutritional value but they forget that they are blindly risking
their health by ignoring the environmental conditions to
which these packets are subjected.

Every product making firm just want to attract more and more
costumers towards them their main motive is to sell the
product anyhow like by adding more flavors, coloring
chemicals and preservatives to increase the taste and
appearance but they forget that these money making tactics
are actually affecting the consumers health.
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2. PROBLEM STATEMENT

To ensure food safety it should be monitored at every stage of
supply chain. It serves the purpose of preventive consumer
health protection by maintaining the required standard
ambient conditions needed to preserve the quality of food.
The performance and analysis of routine measurements,
aimed at detecting changes in the nutritional or health status
of the food doesn't guarantee that.

Estimates of food and nutrient intakes defines by the proper
standard of values that has been fixed by the food health
organization so as to identify potential nutritional
inadequacies and inappropriate food consumption patterns.
This includes issues specific to the warehouse or cold storage
monitoring where it has to be properly monitored at every
step.

Food and nutrition monitoring and surveillance involves
continuous description of the components of the food and
nutrition system for the purposes of planning, policy analysis,
program evaluation and trend forecasting[27].

Information collected through monitoring and surveillance
must be analyzed and transmitted to decision-makers in an
appropriate format and in a timely fashion if it is to be of real
value. Dissemination of information must be an interactive
process[3],[26].

Thus, Integration of the sensors with remote web server for
data logging and a software application which allows
distribution of data log as well alert messages is the need of
the hour. Real time user notification mechanism is also
required to ensure immediate preventive action.

3. PROPOSED SOLUTION

A system has been proposed to analyze the ambient
conditions under which the food item is being stored and
transported. The proposed solution senses the temperature,
moisture, light parameters of surrounding environment as
these parameters affect nutritional values of food items as
shown in Figl. The values of these parameters are then
compared to standard values serving as threshold values for
respective parameters. The data values with plotting of
graphs has been done at remote location so that this data can
easily be used for further analysis and the user could be
notified if a change in parameters values above a threshold is
recorded. A web server is used for storage of data values
sensed in real time and analysis results. User, i.e. storage
inventory manager is alerted via messages along with
location of the shipment whenever an emergency occurs. An
android mobile application is used to facilitate user interaction
due to wide penetration of android devices . The aim is to
develop a generic platform that can be interfaced with third
party applications to enable easy access to all the stakeholders
involved in storage and transportation process.
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4. SYSTEM ARCHITECTURE

The proposed system consist of three subsystems:

4.1 Sensors Subsystem
It basically includes the sensing interface that continuously
monitors temperature, humidity, pH values and light intensity
and sends these values to processing subsystem at regular
intervals. The particular sensors wused for prototype
development are listed in Tablel.

Today’s smart devices peripherals are becoming more
integrated and play an important part of our computing
experience and also offer the convenience of wireless
connectivity.

Selection of a sensor typically depends on following factors:

e Balancing high performance against design
complexity and board space

e Balancing ease of use against design complexity and
cost

e Balancing high functionality against low-power
consumption

e  Cost savings and lower space requirements

Table 1. Sensors used for prototype implementation

Sensors Specifications
Temperature sensor DHT11!
Humidity sensor DHT11%
Light sensor TSL2561%

Magnetic sensor Hall Effect sensor™™

Ultrasonic sensor HCSR 041!

Air quality sensor MQ13P

4.2 Processing Subsystem

The input data from the sensors is analyzed ,i.e. each input
value is compared with respective threshold value for each
sensor and if an anomaly is recorded an emergency signal is
sent to the communication system. Raspberry pi2l*® is selected
at processing subsystem as it offers following capabilities:

e Power rating: 800 mA (4.0 W)

e  Memory: 1 GB (shared with GPU)
e USB ports: 4

e  Sizee:85.60mm X 56.5mm

e  Weight: 45g (1.6 0z)

4.3 Communication Subsystem
It provides the user with alert messages upon receiving
emergency signal from processing subsystem.

Selection of Communication Module

Bluetooth and WiFi are chosen as communication modules due
to their communication ranges and data rates. WiFi is chosen
as it offers scalability.

Table 2. Characteristics of communication protocols used

Parameter Wi-Fi”® | Bluetooth
Range ~100 m 10m-30m
Data rate ileps 1 Mbps
Cost Higher Medium
Power Consumed Medium | Low

Size Larger Smaller

5. SYSTEM METHODOLOGY

A Graphic user interface(GUI) is designed to assist the user.
This GUI is basically for the user monitoring at the server
end. Using this application, the user can monitor the sensor
values and keep a record of variations. These data values and
alert messages can be shared with end user(the one monitoring



the shipment containing the food items) via Bluetooth or Wi-Fi
depending on the proximity of the end user with remote user.

Basically there are three modules by which GUI can be created
on Raspberry Pi. The different modules are :

e  Tkinter
e  Woxpython
e Jpython

We are using the Tkinter module that supports different GUI to
develop on the raspberry pi.

Fig2. shows the front page of GUI which comprises of a label,
canvas and two buttons. Hereby we are using only one window
which leads to different respective windows whenever the user
taps on the buttons present on the second page. This frame is
the parent frame that guides you to the two states. When you
press the CONTINUE button, there is a command to enter Page
Log which is a log page for authentication purpose.
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Fig2.MainPage of the GUI

Whenever the user selects the Tracking system, then a new
frame named Page Three arises that basically consist of
tracking information . If the user wants to see the graph at
remote side then the user needs to login on thingspeak.com.
After successful login, users can view the graphs showing real
time tracking values and variations.

On the Page One, if the user selects sensor data then a frames
arises that comprises of labels having names of different
sensors. User needs to select the particular sensor and the
control will get redirected to show respective values.

A View All button is also provided to provide a comprehensive
view of all the sensor values. By tapping this single button, the
values of all sensors will appear on the GUI as shown in Fig3..
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Fig3.GUI showing real time sensor values
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The processed sensor values needs to be transferred either via
Bluetooth or WiFi. A facility of data logging is also provided.
Whenever the user taps the Send alerts button on Page One, the
control gets navigated to another frame which comprises of
three buttons namely “Create Log”, “Bluetooth” and
“Internet”.

If the user selects the Create Log button, a frame comprising of
different sensors labels appears and the user needs to choose
the desired sensor for respective log generation.

If Bluetooth button is selected by the user, a frame that
comprises of different sensors labels appears. Upon user
selection, a particular log is sent over to the android application
via Bluetooth. Similarly, there is an internet button option for
data transmission over WiFi(Fig 4.).
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Fig4.Sensor data being transmitted over Wi-Fi

For prototype implementation, a touchscreen is interfaced with
raspberry pi to mimic the desktop GUI as shown in Fig.5.
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Fig5.Sensor data being transmitted over Wi-Fi

6. FUTURE WORK

An app needs to be designed which cannot only communicate
the messages to the user but will also be capable of processing
the raw data values received from the sensors. Conveying alert
messages in the form of emoticons to convey the various
degrees of damage to the food so that the messages can be
understood by a variety of users still needs to be investigated.
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