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Abstract: 

In this Paper Human Detection Aqua Robot is an Unmanned Surface Vehicle (USV) that can detect the presence of human in 

disaster regions. It will detect the humans using PIR sensor and sends the signal from the transmitter side to the receiver side and 

notifies it to the user by alert message in LCD d isplay. The Unmanned Surface Vehicle will float over the water occurs. Thus the 

robot contain parts of Arduino Nano (ATMEGA 328p), dc motors, PIR sensor, infrared sensor,  LCD display, Radio frequency 

surface and change its direction by its own when the obstacle transmitter and receiver.  

 

Keywords: Unmanned Surface Vehicle, PIR sensor, Human detection, Infrared sensor, Radio Frequency Transmitter and 
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I. INTRODUCTION 

 

In these days advent of new technology and growing computer 

capacity robots are visible in daily life. As technology 

improvement make them capable of performing variety of 

tasks. Many kind of robots are being used for several purposes 

such as cleaning the rooms and security purposes.. More 

sophisticated robots must move towards autonomy: the ability 

to perform task without human operation. There are mainly  

four types of rescue robots according to that can categorized  

as: Unmanned Ground Vehicles (UGV), Unmanned Aerial 

Vehicle (UAV), Unmanned Underwater Vehicle (UUV), and 

Unmanned Surface Vehicle (USV).  

 

The UGV robots works on the ground and can help rescuers to 

find and interact with the trapped and hurt victims in areas 

were human cannot enter. The vehicle that operates while in  

contact with the ground and without an onboard human 

presence. The UAVs can easily transport medical treatments to 

victims and can give the responders a bird view of situation. It 

is commonly known as drone, is an aircraft without a human 

pilot aboard. The UUVs can search through water and find 

victims, dangerous subject or substance. Cannot use GPS 

signals yet. They are remarkable machines that revolutionized  

process of gathering ocean data. The USVs works on the water 

surface and help rescuers to locate and bring the right 

equipment to the victims. It also been called as Unmanned 

Surface Vessels (USV).As the name implies they remove the 

operators from the platform and allow new modes of 

operations. Arduino Nano is small, complete and breadboard 

friendly board based on the ATMEGA 328. Arduino Nano can 

be power via the Mini-B USB connection. It has a number of 

facilit ies for communicat ing with a computer, another Arduino 

or other microcontroller.  

 

The Arduino Nano can be programmed with the Arduino 

software. The Arduino software uses capability to allow 

upload code by simply pressing the upload button in the 

Arduino environment. It provides 8bit PWM (Pulse Width 

Modulation). There is a built in LED (Light Emitt ing Diode) 

connected to digital pin 13. Passive infrared sensor module is 

used for motion detection. It can work from 5v to 9v DC and 

gives digital output. It consists of pyro electric sensor that 

detects motion by measuring change in the infrared levels 

emitted by the objects. Obstacle detector is used for detecting 

obstacle. The RF transmitter and Receiver are used for 

transmission of alert message. The main purpose for which the 

robot was designed is to detect the human’s presence inside the 

room during floods. Using PIR sensor the presence of the 

humans is detected and the alert message is sends to the rescue 

teams. 

 

II.PROPOS ED WORK 

 

The Aqua Robot has two sides, receiver side and the 

transmitter side. The transmitter side consists of ATMEGA 

328 microcontroller (Arduino Nano); the inputs to the 

microcontroller are PIR sensor, and an Obstacle sensor. The 

outputs are RF transmitter and L293D motor drive module, to 

which a DC motor is connected. A DC motor is used to move 

the robot in left, right and forward and backward directions. 

L293D motor drive controls the DC motor to move in the 

direction. The direction of the movement is decided from the 

signals given by the obstacle sensors. Obstacle sensor uses 

infrared signal to find if there are any obstacles present in front 

of it, its range is up to5 cm. The obstacle sensors are placed in 

front, right and in left directions. If any sensors sense any 

obstacle it changes to the direction where there is no obstacle. 

This makes the aqua robot move automatically without 

external source controlling. Human can be detected using a 

PIR sensor.  

 

A PIR sensor is a sensor that produces passive infrared signals, 

these signals can detect heat. Human being produces heat 

which is detected using this sensor. Human being produces 9 

to 10 microns of heat. A PIR sensor’s angle of detection is 

restricted to 180
o
 i.e . except the area below the robot it can 

sense in all the other directions. The distance up to which PIR 

sensor can detect is restricted within 12 ft. As the sensor’s 

range is less, the sensor is mounted to a robot that can move 

automatically.  If the sensor detects the human, it sends the 

signal to the RF transmitter to produce Radio Frequency 

signals. Radio Frequency signals can travel up to 200 ft. The 

diagram below shows the connectivity for the transmitter side.  
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Figure.1. Block Diagram of Trans mitter side  

 

The Receiver side consists of Arduino Nano (ATMEGA 

328).Its input and output are Radio Frequency receiver and 

LCD display respectively. Once the signal from the transmitter 

is received by the RF receiver it notifies the Arduino. Arduino 

in turn sends a signal to the LCD display. The LCD d isplays 

the alert message to the user. The diagram below shows the 

connectivity of receiver side.  

 

 
  

 
 

Figure.2. Block Diagram of Receiver side. 

 

III.COMPONENTS  

 

PIR sensors: 

PIR sensors are used to detect any object that radiates heat. It 

can detect humans, animals and other objects. Fresnel lenses 

are used in PIR sensors which increase the range of detection. 

These lenses are made up of translucent which capture the 

radiation from visib le spectrum of light. The PIR sensor detect 

human moving around within approximately 10m from the 

sensor. This is an average value, as the actual detection range 

is between 5m and 12m. 

 

 
Figure.3. PIR sensor. 

 

IR sensors: 

The aqua robot has obstacle sensor which detect obstacles and 

helps in navigation of robot without crashing. These sensors 

produce infrared signals, if these signals hit any obstacles, the 

signals bounce back to the IR receiver, indicat ing it has found 

obstacles. The IR LED transmits the IR signal to the object and 

the signal is reflected back from the surface of the object. The 

reflected signal is received by an IR receiver. The IR receiver 

can be photodiode / phototransistor or a readymade module 

which decodes the signal. 

 

 
Figure.4. IR Sensor 

 

Arduino Nano( ATMEGA 328p): 

Arduino designs and manufactures microcontroller based kits 

for building digital devices and interactive objects that can 

sense and control objects in the physical world. The project is 

based on microcontroller board designs, manufactured by 

several vendors, using various microcontrollers. These systems 

provide sets of digital and analog input and outputs pins that 

can be interfaced to various expansion boards (“shields”) and 

other circuits. The board’s  features serial communications 

interfaces, including USB on some models, for loading 
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programs from personal computers. For programming the 

microcontrollers, the Arduino project provides an Integrated 

Development Environment (IDE) based on the processing 

project, which includes support for the C and C++ 

programming languages. 

 

 
 

Figure.5. Arduino Nano(ATMEGA 328p) 

 

Radio Frequency Trans mitter: 

 

The Radio frequency transmitter t ransmits the radio frequency 

signals. The RF module uses modulation of kind Amplitude 

Shift Keying (ASK). The Transmission through RF is better 

than IR (infrared) because of many reasons. The RF signals 

can travel through larger d istances making it suitable for long 

range applications. 

 

Radio Frequency Receiver: 

 

The RF receiver receives the radio frequency signals. The RF 

transmitter receives serial data and transmits it wirelessly   

through RF through its antenna connected at pin 4. The 

transmission occurs at the rate of 1kbps -10kbps. The 

transmitted data is received by an RF receiver operating at the 

frequency as that of the transmitter. The encoder is used for 

encoding parallel data for transmission feed while reception is 

decoded by decoder, HT12E-HT12D are some commonly used 

encoder/decoder pair IC’s.  

 

 
 

Figure.6. RF Trans mitter and Receiver. 

 

L239D Motor  Driver IC: 

 

A motor driver is a little current amplifier. The function of 

motor drivers is to take low current control signal and then turn 

it into a higher-current signal that can drive a motor. L239D is 

a typical motor driver which allows DC motor to drive on 

either direction.L239D is a 16-p in IC which can control a set 

of two motors simultaneously in any direction. It means it can 

control two DC motor with single L239D IC. Dual H-bridge 

motor Driver Integrated circuit(IC). Motor driver ICs act as an 

interface between microprocessors in robot.  

 

 
Figure.7. L239D motor driver IC. 

 

DC Motors: 

A DC motor is any class of rotary electrical machines that 

converts electrical energy into mechanical energy. A DC 

motor’s speed can control over a wide range, using either a 

variable supply voltage or by changing the strength of current 

in its field windings. 

 
Figure.8. DC motor. 

 

LCD Display: 

LCD (Liquid Display Crystal) screen is an electronic display 

module and find a wide range of applicat ions. A 16*2 LCD 

display is very basic module and is very commonly used in 

various devices and circuits. The modules are preferred over 

seven segments and other multi segment LEDs. LCDs are 

economical, easily programmable and have no limitation of 

displaying special & even custom characters and so on. 

 

 
Figure.9. LCD Display. 

 

Batteries: 

Battery is used to power the aqua robot .The batteries used are 

9 volts of battery. The batteries are used to power the Arduino 

Nano and DC motors. 

 

IV.RES ULT AND DISCUSS ION 

 

In our result we designed a aqua robot with minimized size. 

The aqua robot was tested on the surface on the water. The 

testing phase had two parts, the first one is testing for detecting 

a human and the second test is detecting any obstacle.  To test 
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the aqua robot for detection of human, it has to succeed the test 

conditions. The aqua robot was tested for its range by placing 

5ft away from the human and the robot detected the presence 

of the human. Hence the second test was checking the 

boundary conditions by placing the robot at 11ft and 12ft away 

from the human.  It detected presence of the human being in 

both the ranges. The final test was to place the robot 13ft away 

from the human, where detecting is not possible and the aqua 

robot didn’t detect it. Hence the phase of checking range was 

successful.  Second phase was to test the obstacle sensor. The 

aqua robot was made to float over the water surface. If  it  

sensed any obstacle in front of it, the robot moves backward  

direction about 1ft and chooses to moves in left or right 

direction.  If any obstacle is sensed in right side then the robot 

changes its direction to left side and vice versa. The aqua robot 

worked perfectly without crashing. 

 

        
 

Figure.10. Model of Aqua robot. 

 

 
 

Figure.10. Schematic diagram of Transmitter side. 

 

 
Figure.11. Schematic diagram of receiver side.  

 

V.CONCLUS ION 

 

Many intelligent monitoring strategies were developed to 

detect the life in the disaster environment. The life detection in 

the disaster environment attempted. The aqua robot was 

designed with passive infrared sensor, obstacle sensor, which 

is used to detect the human in disaster environment and also 

for detecting the objects. The control system was designed 

using single chip microcontroller ATMEGA 328 channel for 

controlling the motors, so that it can make aqua robot to float. 

Arduino programming was imple mented for the movement of 

the aqua robot. To communicate with the aqua robot 433MHz 

Radio Frequency transmitter and receiver module is used. 
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