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Abstract

The Interceptor was developed as a military robot to intercept any critical situation, where a single error can cost many innocent
lives. It is designed to intervene and assess the situation before taking necessary actions. It is capable of traversing tough terrains
and is remotely observed with various feeds. It can detect and identify an object or a person and take necessary actions once
approved by mission control from the military base. It uses a simple and logical algorithm which enables it to be completely
autonomous in times of desperate situations. The usage of this robot can save many of our soldiers’ precious lives at the border
and it can be sent on reconnaissance-by-fire missions.
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I. INTRODUCTION

The Interceptor is a vehicular military robot model developed to traverse different terrains, scan for unauthorized personnel and
terminate them successfully. The robot is designed to be completely autonomous and also with minimal human surveillance. It
runs on lithium-ion batteries for a long period of time before it needs to be charged again. The body is made of protective and
light weight material to ensure the system is intact in case of attack and to brave the elements. The robot uses continuous track
wheels to ensure maximized movement, it also eliminates possibility of flat tires. It uses a RADAR to detect personnel up to a
range of 400 CMS on a 360° scanning radius. The on-board camera then identifies and predicts whether the person is an enemy
or an ally. The robot is of a 50x50 CM dimension and weighs around 1.5kg. This enables the robot to be very stealth under
proper camouflage. It’s controlled from the base via Base Station. The on board computer communicates with the controller back
with constant feeds from the sensors. The communication line is password protected to prevent unauthorized control. The model
is developed in hopes to be of service to the military in times of war and border control. Its main aim is replace soldiers in the
borders and protecting it under their guidance from a safe distance. This paper further explains the two modes of operation built
in the Interceptor.

Il. MODES OF OPERATION

The model works on two different modes,
— Reconnaissance mode
—  Surveillance mode

A. Reconnaissance Mode

In this mode, the robot is fully mobile and can be controlled by the Master Control Unit (MCU). It allows the robot to move and
scan simultaneously, while sending back constant feed from the on-board RADAR. This is vital in case of reconnaissance
missions where a location has to be gauged and strategized before any further action is taken from the base.
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Fig. 2.1: Block diagram for reconnaissance mode

&, Surveillance Mode

When the need of retaliation rises this mode is activated. In this mode, the robot is completely immobile, physically and by the
MCU. This is to ensure the enemies are blocked out. It detects and shoots the targets on sight unless identified otherwise. This

mode is also useful to secure a perimeter from imminent dangers.
This mode, due to its fierce nature, is only activated in emergencies and is secured by a master key for activation and

deactivation separately.
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IV. ARCHITECTURE OF THE MODEL

The architecture of the model consists of an 8-bit ATmega 2560 microcontroller, 2 geared DC motors with a L293D driver, a
stepper motor with a ULN2003 driver, an ultrasonic transducer module, colour sensor, Bluetooth transceiver and a small scale
missile launcher. Their respective usage in accordance with the model is explained in the following sections.

This system consists of several modules which finally comprise together to make up for the whole robot’s sensory input and
actions like movement, surveillance and triggering missiles.

Missile launcher
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Fig. 3.1: System architecture

V. MICROCONTROLLER AND DRIVERS

A. ATmega 2560

The 8-bit ATmega 2560 microcontroller is the brains of the robot. It controls all the drivers and the sensors on-board. It has 54
digital input/output pins, 16 analog inputs, 4 UARTS, a 16 MHz crystal oscillator, a USB port, a power jack, an ICSP header, and
a reset button.
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#. Raspberry Pl

Fig. 3.2: Raspberry pi 3

The Broadcom BCM2835 SoC used in the first generation Raspberry Pi is somewhat equivalent to the chip used in first
generation smartphones (its CPU is an older ARMv6 architecture),l!Y which includes a 700 MHz ARM11 76JZF-S
processor, Video Core IV graphics processing unit (GPU),[? and RAM. It has a level 1 (L1) cache of 16 KB and a level 2 (L2)
cache of 128 KB. The level 2 cache is used primarily by the GPU.

€. ULN2003

This IC is used to drive the stepper motor on-board to provide the RADAR a 360 degree sweep. It has 16 pins, a logic control
voltage of 5V and can drive a motor with a supply of 15V.

. H-BRIDGE L293D

This IC is used to drive the 2 geared DC motors which provide smooth and fast mobility to the robot. It’s a push-pull 4 channel
driver with diodes. It has 16 pins, a logic control voltage of 4.5V and can drive a motor of supply of 5-15V.

Fig. 3.3: H-BRIDGE

E.  Ultrasonic Transducer
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Fig. 3.4: Obstacle detection process

The ultrasonic transducer is the eyes of the robot. They help detect objects/ personnel in front of its immediate vicinity up to 400
centimetres. The detection range however is limited to 25-30 centimetres to ensure proper and timely interaction with the robot.
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F. Stepper Motor

The stepper motor provides a 360 degree for the ultrasonic sensor while mounted on it. The stepper steps a complete circle
clockwise and once it has reached its initial position, it proceeds counter clockwise towards the same. This ensures a wider
viewing angle for the ultrasonic sensor as opposed to the narrow view sans the stepper motor.

fz. Temperature Sensor

The temperature sensor DHT11 provides us with the calibrated digital signal output. By using excessive digital acquisition
technique and temperature sensing technology it ensures high reliability. Its operating voltage is about 3-5 DC.

Fig. 3.5: Temperature sensor

Single bus data format is used for communication and synchronisation between MCU and DHT11 Sensor.one communication
process is about 4ms.

#1. Gas Sensor

Fig. 3.6: Gas Sensor

Gas Sensor (MQ5) module is useful for gas leakage detection (in home and industry). It is suitable for detecting H2, Alcohol,
LPG, CH4 and CO. Due to its high sensitivity and fast response time; measurements can be taken as soon as possible. The
sensitivity of the sensor can be adjusted by using the potentiometer.

I Flame sensor
This module is sensitive to the flame and radiation.

Fig. 3.7: Flame sensor
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It also can detect ordinary light source in the range of a wavelength 760 nm-1100 nm. The detection distance is up to 100 cm.
The Flame sensor can output digital or analog signal. It can be used as a flame alarm or in firefighting robots.

4. Metal Sensor

Fig. 3.8: Metal sensor

The LMP91300 is based on a novel architecture that directly converts the RP of the external LC tank to a digital value. Post
manufacturing configuration and calibration is fully supported by the architecture of the LM91300. The temperature dependence
of the sensor is digitally compensated, using an external temperature sensor. The LMP91300 provides programmable thresholds,
programmable temperature compensation and programmable oscillation frequency range. Due to its programmability, the
LMP91300 can be used with a wide variety of external inductors and its detection thresholds can be adjusted to the desired
detection distances. The internal LDO has a high input voltage capability, while the architecture enables the use of a low supply
as well. The output can be programmed to drive an external transistor in either NPN or PNP mode.

K. Bluetooth Transceiver

The transceiver acts as a slave to the controller and switches to master to give instructions to the microcontroller. It receives
driving instructions and mode instructions from the MCU. The robot in turn sends feedback from the sensors such as intruder
detection, mode activation acknowledgement and target terminated acknowledgement. The communication line is password
protected to ensure safe transmission of instructions and feedback. The transmission of data and feedback occur at a baud rate of

9600.
£. Neo 6M UBLOX GPS

Fig. 3.9: GPS module

The GPS transceiver obtains various types of information about the current location including time, date, latitude, longitude
and more. For simplicity purposes, The latitude and longitude data are obtained to map the robots footprints in the GUI and to
use that information to track the robot when lost.
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M. Missile Launcher

[ 2

)

Fig. 3.10: missile launcher

The missile launcher used here is for simulation purposes alone. It houses 6 lightweight rounds and can be shot with precision
to the target locked within the detection range.

V1. ROBOTIC ARM

It is an mission specific tool mainly used here for bomb disposal.Robotic arm composed of two major components.
i)Accelerometer,ii)Flex sensor.The three axis movement of arm is controlled by accelerometer and the gripper is initiated by flex
sensor.

A. Accelerometer

Fig. 3.11: Three axis accelerometer

The ADXL335 is a small, thin, low power, complete 3-axis accelerometer with signal conditioned voltage outputs. X axis- For
clockwise rotation. Y axis - For anticlockwise rotation. Z axis - For lifting operation.

B.  Flex Sensor

As the sensor is flexed, the resistance across the sensor increases. When the resistance increases a certain value the robotic
gripper is released.

Fig. 3.12: Flex sensor
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VII.TEST RUN

The robot is controlled by the MCU using the Bluetooth transceiver to position itself in a specific location. When strategically
placed, the Surveillance mode is activated. The mode first activates the stepper motor mounted with the ultrasonic sensor and
PiCam to sweep 360 degrees. When an intruder is identified, the execution timer starts. If the intruder is positively identified by
the color sensor with a color red within the expiration of the timer, the intruder is considered an ally and is allowed to further
proceed. If the intruder fails to do so within the given amount of time, the robot terminates the intruder and reverts back to
scanning for other targets.

Distance: 100cm
Fire: Clear
Atmosphere: Clean
Metal Objects: None
Temperature: 30*%C
LON: 11.8278% N
LAT: 79.7816* E

FORWARD
LEFT CAM | RIGHT |

BACKWARD | sToP |

Fig. 3.13: Graphical User Interface

VIIl. CONCLUSION

This type of robot enhances it is range of operation, where the user can control the movement of the robot from the base station
by getting the images of the environment and analyzing the images. Current position of the robot are send to the base station
through GPS, it also provides the user with the detailed description of the surrounding by measuring it's temperature, sensing the
metal parts, obstacle, fire, gas and the facial identification data to provide the base station with proper information to take action
and if necessary send in our troops, thus saving time and energy.

IX. FUTURE SCOPE

Physical changes such bullet proof body, all terrain wheels. Swarm of faster agile robots controlled by the lead.
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