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Abstract: Sand is an essential need for all kind of construction
work. Due to increase in population, large amount of construction
is being done. Usually sand is taken from sand mill and river beds
in delta regions. When the amount of sand taken exceeds the
maximum limit from the sand mill or the river beds without
permission, is called “Sand theft”. Due to this, the environment is
affected greatly. Especially, during annual monsoon rains, due to
lack of sand the dam supports lose their mechanical strength.
Hence, the dam structure breaks out and we are not able to save
the freshwater for upcoming summer. At present, there is no
other prevention method available other than security officers. So
we propose a system to monitor the amount of sand extraction in
legal and illegal areas by image processing and RFID based
techniques. In the legal section, when the weight of the loaded
vehicle exceeds the maximum limit set by the government, then
the toll mechanism will not operate and the automatic buzzer
alert message will be implemented. In the illegal section, captured
vehicle’s image is processed and the collected data will be updated
in IOT. Hence the particular authorized person can view the
status of sand theft.
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I. INTRODUCTION

Usually sand is taken from sand mill and river beds in delta
regions. When the amount of sand taken exceeds the
maximum limit from the sand mill or the river bedwithout
permission, is called “Sand theft”. Sand theft causes threat to
dams, bridges and river banks. It also causes river bank
erosion. It affects the groundwater system and causes
destruction of aquatic habitat. These days only security
officers are present to monitor the amount of sand extracted
from the river bed. Usually, the trucks leave the tollgate after
they are loaded. There is no weighing system used to check
the amount of sand loaded by the trucks.

There is no system till now for detecting sand mining theft.
Also, sand is taken illegally from other places apart from
reserved areas without any restrictions. At present there is no
monitoring system to detect the intrusion of vehicle in
restricted areas. So we propose a smart system to monitor
sand mining in places like empty rivers, empty lands etc
through IOT.
II. LITERATURE SURVEY
[1]Illegal mining is a major contributor to casualties in
Underground mining. Hence, a DInSAR - based illegalmining detection system (DIMDS) is done. And proved to be
effective in detecting illegal mines. [2] AUV is proposed in
obstacle detection method for the avoidance sonar of
underwater mine for emergency rescue with an echo detection
method. Since the wall of mine tunnel might not be straight,
hence an extended Hough Transform is proposed. [3] Based
on RFID with data-mining technology, human access
detection is done by using passive RFID tag’s. [4] Selfoptimizing RFID system, adapts both transmission frequency
and power of the RFID reader which can be applied for robust
communication with low energy consumption. [5] For faster
data transfer rate and wide range, passive ultra-high
frequency (UHF) RFID tags were implemented.
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BLOCK DIAGRAM
MINE SECTION:

Fig.1

MONITORING SECTION
III. PROPOSED SYSTEM

Fig. 2
The ATMega2560 controller is employed in the above
system. In legal section, the RFID tag is fixed on the vehicle,
which is unique for each and every vehicle. The RFID tag
will possess the details of the vehicle. The RFID Reader will
read the RFID tag and get the corresponding information of
the vehicle. The input from load sensors controls the driver
circuit of tollgate through the microcontroller. If loaded
vehicle's weight is more than the maximum limit, tollgate
will not open up and alert the official using buzzer. All the
entry and exit details, the empty and loaded vehicle along
with date and time is updated to IOT. In illegal section, once
the image is sensed by camera, the microcontroller transmits
the details using UART to IOT. The details along with date
and time of illegal entry of vehicle is updated to IOT.
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The proposed system consists of a two set of systems, the
legal system and the illegal system. In legal system the
particular vehicle is allowed to mine sand in an area. The
vehicle’s details are constantly monitored whenever they
enter such area. The vehicle’s details are gathered using an
active RFID tag attached to every vehicle passing through
that area. The RFID reader is placed in the toll gate area
where the vehicle enters and exits. During exit time the
vehicle can carry excess sands than the permitted level. The
weight of the vehicle by using load sensor can be checked. If
it is too high then the toll mechanism is not operated and also
the buzzer will indicate. Along with this, an update is
provided to the server using IOT when such event is detected.
In places where sand mining is restricted, an image
processing based sand mining detection is carried out. This is
detected using image processing technique. When a truck is
detected in illegal areas where sand mining is detected, an
update is provided to the server using IOT.
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IV. SIMULATION RESULTS

ATMEGA 2560 CONTROLLER :
In order to use of above controller, an Integrated
Development Environment (IDE) is required for
programming the controller. Arduino IDE has many versions.
Recommended is 1.0v which can be downloaded and
installed. After the installation of IDE, the Arduino coding
environment appears as in figure 3.

Fig. 3
FEATURES OF CONTROLLER:
Operating Voltage: 5V Input Voltage (recommended) 7-12V
Digital I/O Pins: 54 (of which 14 provide PWM output)
Analog Input Pins: 16
DC Current per I/O Pin: 40 mA
DC Current for 3.3V Pin: 50 mA
Flash Memory: 256 KB (Including 8kb for bootloader)
SRAM: 8 KB, EEPROM: 4 KB, Clock Speed: 16 MHz

Fig. 4
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Fig. 5
The figures (Fig. 5) are result of the proposed system. The
former figure shows the image of vehicle entered in illegal
areas. At that instant, the image of vehicle along with date
and time is updated to IOT. Thus the officer on the
monitoring side gets the message immediately. In the
restricted areas, when a vehicle enters its details are read
from its unique RFID tag. The empty vehicle is weighed.
Along with the details, the weight of unloaded vehicle is also
updated to IOT. While the same vehicle exits, the above
process occurs again. If weight of loaded vehicle is more
than the maximum limit, a
buzzer sound is made.
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V. HARDWARE RESULTS

VI. CONCLUSION
In this project, we have proposed a solution for a social issue,
―Sand theft‖. It is a serious problem which causes severe
damage to the environment and deteriorates the dam
structures. Hence we have proposed a system where the load
sensor is used to weigh the amount of sand loaded by the
vehicle and if the loaded weight exceeds the maximum limit,
then the concerned officer will be automatically alerted about
the situation through IOT and buzzer. The toll mechanism
will not operate. In illegal section, when the truck enters the
unreserved area, the details of the vehicle are captured
through image processing technique using MATLAB.
Finally, the details are updated to IOT through UART. Hence
degradation of rivers and salt water intrusion from nearby
seas due to sand theft can be prevented.
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