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ABSTRACT 
With the development of newer and more developed 

technologies in assisting humans by robots the most advanced 

and efficient way is by air. Robots cannot assist humans in all 

times since there are times where robots that move in floors 

cannot help in complex and rough terrain, hence the only way 

to assist humans everywhere is through air, Thus robot that 

can fly can  

Keywords 
MCU-Microcontroller unit 

Multirotor- The vehicles with more one dedicative rotor for 

flight. In this case three rotors are used for transportation 

Tricopter- The name is framed from the three rotors being 

used for aviation. 

ESC-Electronic speed controller 

1. INTRODUCTION 
Assisting humans in their problems is the important research 

topic over the past few years. While there are many 

innovations made for assisting humans but this method of 

aerial assistance is the promising technology of the future of 

robots that has many new and wide applications. Aerial 

robots? Actually it is a multirotor equipped with MCU and on 

board sensors for its navigation and maneuverability.  

Multirotor-a helicopter with more than two rotors. In this 

study a three rotor based helicopter with onboard MCU 

environmental sensors is used for effective maneuverability. it 

just needs to be programmed once for the specific purpose and 

then it is completely on its own. These robots can also work 

as swarms as like birds flying in a group and accomplish task 

given to them faster as a team.  

2. RELATED WORK 

The multirotor commonly called as a tricopter has three 

brushless motor for lifting it and there is an additional servo 

motor for tilting the third motor for the rudder movement. The 

tricopter has a flight controller has the gyro that makes the 

tricopter stable during its flight. Generally it controls the 

speed of each motor so that the tricopter is kept stable in the 

air. The flight controller has to be interfaced with a MCU to 

with onboard environmental sensors, GPS modules etc. Can 

be interfaced and used for the effective flight. Cameras can be 

fixed as additional accessory and it can be developed by using 

image processing to perform certain tasks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1[Block Diagram On The Working Of Tricopter]  

2.1 Motors 
The motors being used in the tricopter are BLDC (brushless 

DC ) motors, as these motors are light and deliver a huge 

thrust and they  need a PWM input to make them operate at 

the desired speed. This PWM input for the motor is provided 

by the ESC(electronic speed controllers). 

 

Fig.2 
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Fig.3 

2.1 Microcontroller Unit 
The MCU is the main component that controls the ESC and 

the sensor data are fed into the MCU, this MCU through the 

sensors observes the environment and reacts in such a way 

that it is completely autonomous. It is interface with the 

sensors that are essential like the barometric pressure sensor 

for the altitude measurement and the gyroscope and 

accelerometer for the stability of the copter. This is 

programmed once for an application and after the verifying 

process the MCU controls the vehicle based on the 

programmed instructions. 

2.2 Electronic Speed Controllers 
The ESC is a circuit that provides the required bidirectional 

wave to operate the motor, these ESC are also used to control 

the speed of the motor and the speed of the motor depends on 

the duty cycle. These speed controllers controls the rotational 

speed of the motor based on the signals from the MCU by 

varying  the signals to the motor. These ESC act as a bridge 

between the 12v and 3.3v volt signals between the MCU and 

the motor. 

  

Fig.4 

In the above figure there are two distinct duty cycles 

mentioned and  for a 20% duty cycle the motors spins at a 

certain speed (say 1400rpm) and when there is a 60% duty 

cycle the motor attains more speed (say 2500 rpm). 

2.3 3d Mapping And Navigation 
The technique of 3d mapping and navigation is implemented 

with this proposal which helps the multirotor to move in new 

vicinity and automatically map the area and provides a 

effective navigation path to be executed. This makes the 

multirotor fully autonomous and to explore a new location 

and effective manipulate the area and build a path in which it 

can be operated without being interfered by any obstacle.   

2.4 Path Planning 
The 3-D mapping and navigation method is used to analyze 

the environment of the multirotor and plan a path in which 

there is not interference of any objects. There are different 

algorithms used for such applications and each algorithm 

differ by the processing time but still the produce the same 

results. This feature is the main advantage of this proposal, 

where the technique of 3D mapping an path planning can be 

implemented to navigate the multirotor to a required location 

automatically and also avoid obstacles and change course 

automatically if there is any difficulty in the current route.  

3. APPLICATIONS 
As discussed earlier the tricopter has wide range of 

applications a few are explained below. it can be used as a 

surveillance robot but this is not an extraordinary applications, 

it can be used to rescue lost people from forests, seas etc., It 

can be used to assist blind people, it can also be used to 

explore new and unexplored areas where there is no suitable 

terrains for the conventional wheeled robots. If the idea of 

autonomous navigation system is developed then it has a wide 

field of applications almost in all the fields  

3.1 Rescue Robot 
This tricopter equipped with specialized thermal cameras and 

GPS modules can ultimately serve the rescue teams to rescue 

lost peoples faster as it is a robot it never gets tired and it can 

be made to scan for lost people inch by inch so that no part is 

missed. This tricopter actually relays the images taken by the 

thermal cameras to a server that analyses the picture for 

human signature if it matches the signature the GPS data from 

the tricopter helps the rescue team to the place that is marked 

by the tricopter’s GPS data, thus this technology helps the 

rescue team to find and help the people lost in deserts, seas, 

and dense forests. According to a study it takes about 2 days 

for a rescue team to locate and provide medical attention to 

the lost people if this technology is implemented it is 

calculated that approximately it would take 10-36 hours to 

track down a person depending on the area and the number of 

robots used As these robots can work in groups it makes the 

rescue operation even faster, hence this technology is 

promisingly a fiction that came true type for rescue operation. 
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Fig.5[Block Diagram On   Thermal   Imaging] 

 

Fig.6 [A Image Obtained Afterthermal Scanning] 

3.2 Assisting Blind People 
People with visual abilities can be assisted with this 

technology to help them to navigate their path without the 

help of others. Actually a tricopter equipped with necessary 

sensors for ranging and obstacle sensors, in the field, a 

tricopter is made to follow the person with disability over 

their heads and it relays necessary information like the 

distance of incoming obstacle and live commands to safely 

navigate the person through a microphone fixed to an ear of 

the person and it helps them walk through even a busy and 

crowed path. As the robot is airborne it does not come in 

contact with the person or any other person so it’s surely safe. 

Practically this makes the visually challenged people to 

develop their lifestyle. It can also be used to monitor these 

visually challenged persons by their family and also actually 

aid them by seeing them in a computer screen. By 

implementing this technology all the visually challenged 

people can explore their way. 

3.3 Exploration 
This technology can also be used for exploring remote area to 

know about their environment and nature of the particular 

area and can be used to discover new natural phenomena that 

has not been registered, 

3.4 Surveillence 
Surveillance robots are the most welcomed robots as no risks 

are made during the surveillance act. These robots can be 

made to fly above areas where heavy surveillance is required 

for an example take a prison and there is a tricopter under the 

surveillance device, think of a prisoner escapes the prison, if 

the tricopter is equipped with proper camera and image 

processing commands it could track down the criminal and 

sends the main server the GPS data of the criminal’s hideout. 

By implementing this technology the surveillance power of a 

organization is developed in a way that it not only monitors 

the area but it also has the tendency of tracking down a 

suspicious person 

3.5 Military Applications 
This technology can also be used in military applications like 

following the sergeant from the air and by this technology the 

sergeant has an extra dimension of attack and it enhances the 

vision of the combat soldier. By using this technique the 

amount of causalities will decrease drastically. This drones 

can also save injured soldiers by sending distress signals to 

the headquarters along with the  GPS location of the injured 

soldier. 

3.6 Swarm Of Robots 
These drones can be also combined into swarms and allowed 

to perform certain tasks that are essential when there is more 

than one number of drone. If a net is fixed with four drones 

then can be used to catch objects and even transport them to 

places. If there is a search and rescue operation a swarm of 

drones helps to reduce the rescue time unlike a single drone 

that engages itself in the rescue operation.  

3.7 Package Delivery 
These drones can be developed as package delivery vehicles 

which can be of great advantage in delivering required 

materials to the required place or person in any instant where 

the land transportation is severe. It can also be used as 

medical supply vehicles during war or any other natural 

disaster scenarios. The important packages can be delivered to 

the required places in less time as compared to the 

conventional methods. Since all the multirotor are controlled 

by a single central hub, these vehicles can change the 

destination during the journey also if there is any emergency. 

So this application if developed may lead to a major 

revolution in the field of  delivering the materials. 

4. CONCLUSION 
The paper presented by our efforts to implement a new mode 

of assistance to humans, Aerial assistance by robots is the 

study that includes environmental sensors onboard in the 

tricopter to capture all the essential data for the effective 

functioning of the flight. In additional to these sensors special 

modules like GPS,GPRS modules can be added to it for 

relaying data to a centralized server to analyze the data from 

the tricopter to the human team that monitors the function of 

tricopter. Therefore, this is a technology that has wide range 

of applications as discussed earlier. These robots can be 

developed more and more based on its applications. It can be 

made as a team of similar robots that interact within 

themselves and performs the tasks given to them faster and 

accurately. These robots can be developed in a advanced 

manner by adding new technologies to it. It serves as a 

platform for the developer to add any new and innovative 

ideas to it. The study provides strong information about the 

changes that occurs to our lives after the implementation of 

this technology. 

SERVER ANALYSES IMAGE FOR HUMAN 

SIGNATURE 

IF SIGNATURE MATCHES SERVER ALERTS THE 

RESCUE TEAM  

DATA RELAYED TO SERVER WITH GPS DATA 

THERMAL IMAGING 
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