
International Journal of Research and Scientific Innovation (IJRSI) | Volume V, Issue IV, April 2018 | ISSN 2321–2705 

www.rsisinternational.org Page 193 
 

Automated Robot to Find Lives in Debris Using 

Rocker Bogie Suspension 
A. Shreya

1
, Charan Raj S

2
, Devika H S

3
 , Harshitha N P

4
, Prof. Santhosh Nayak

5
 

1, 2, 3, 4
6

th
semester, UG Students, Dept. of E & CE, AIET Moodbidri, Mangaluru, Karnataka, India 

5
Assistant Professor, Dept. of E & CE, AIET Moodbidri, Mangaluru, Karnataka, India  

Abstract-In this modern era, technological development lead the 

creation of sky scraper buildings and dwellings which increase 

risks of losing life due to natural and manmade disasters. Many 

people died by trapping under debris as their presence cannot 

detect by the rescue team. Sometimes, it is impossible to reach in 

certain points of the disasters in such calamity hit zones. The 

situation is worst for developing country because of low quality 

design and construction. This paper presents a way to find lives 

in debris using cell phone controlled rocker-bogie suspension 

type rover with a scooping arm. It has a wireless thermal camera 

with raspberry pi which transmits live video to a nearby laptop 

with a range of 100 feet. The scooping arm is attached to the rear 

portion of the rover and a motor controls the scooping 

operations using Bluetooth interfaced with Arduino.  

Keywords: Rocker-bogie rover, Thermal camera, scooping arm, 

Arduino, Raspberry pi. 

I. INTRODUCTION 

A. Introduce of the Rocker Bogie Suspension 

Since 1960’s many planetary explorations have been 

developed. The Rocker-Bogie system is the suspension 

arrangement used in the Mars rovers (mechanical robot) for 

both the Mars Pathfinder and Mars Exploration Rover 

missions. It is currently NASA's favored design [1].  

 The term “rocker” comes from the rocking aspect of the 

larger links on each side of the suspension system. These 

rockers are connected to each other and the vehicle chassis 

through a differential. Relative to the chassis, when one 

rocker goes up, the other goes down. The chassis maintains 

the average pitch angle of both rockers. One end of a rocker 

is fitted with a drive wheel and the other end is pivoted to a 

bogie.  

The term “bogie” refers to the links that have a drive wheel at 

each end. Bogies were commonly used as load wheels in the 

tracks of army tanks as idlers distributing the load over the 

terrain. Bogies were also quite commonly used on the trailers 

of semitrailer trucks. Both applications now prefer trailing 

arm suspensions [2].  

 The rocker bogie suspension is a mechanism that enables six 

wheeled vehicles to passively keep all six wheels in contact 

with a surface when driving on severely uneven terrain. There 

are two key advantages of this feature the first one is that the 

wheels pressure on the ground will be equilibrated which is 

extremely important in soft terrain. The second advantage is 

that while climbing over hard, uneven terrain, all six wheels 

will remain in contact with the surface and under load, helping 

to propel the vehicle over terrain. The mobile mechanism 

have some excellent features, such as high speed on relatively 

flat terrain and easily control, so many researchers try to 

design their exploration rovers with wheeled structure. 

 

Fig 1: The principle of the six-wheel mobile mechanism. 

The principle of the six-wheel mobile mechanism of rocker 

bogie suspension is above Fig (1). All six wheels are mounted 

on frame. The frame has two arms connected to the rover 

body. Each rocker has a wheel connected to the one end and a 

bogie, connected to the other end. The bogie is connected to 

the rocker with a free pivoting joint and at each end of the 

bogie, there is a drive wheel. The rockers are connected to the 

rover body with a differential  joints so that pitch angle of the 

body is average of the pitch angles of the rockers. Here a 

rover is designed which can travel an any kind of unmanned 

terrain like inclined surfaces, rocky environment, lawns, 

debris and even on loose soil. For a rover to travel on such 

kinds of terrain is quite a difficult task because one has to 

select the right motor for the right environment and several 

other features necessary during the design[2]. 

B. Introduce of the Thermal camera 

Thermal camera is used to detect human. The camera figures 

out the candidate region of human, erosion and dilation and 

size filtering are applied to the raspberry pi. By processing the 

video thus we can get the region human candidates and then it 

transmitted to Controller. The robot can be operated to bring 

the human bodies to safer place from the debris using 

scooping arm. The filtered images from raspberry pi is shown 

in below Fig(2). 
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Fig 2. Images taken by the FLIR Camera. 

II. HARDWARE COMPONENTS 

1. Power supply 

2. Arduino Uno 

3. Raspberry pi 

4. FLIR thermal camera 

5. L298N Motor Driver circuit 

6. Ultrasonic sensor 

7. DC Gear motor 

2.1 ARDUINO UNO 

Arduino is an open-source electronics platform based on easy-

to-use hardware and software. Arduino boards are able to read 

inputs - light on a sensor, a finger on a button, or a Twitter 

message - and turn it into an output - activating a motor, 

turning on an LED, publishing something online. You can tell 

your board what to do by sending a set of instructions to the 

microcontroller on the board. To do so you use  

the Arduino programming language (based on Wiring), 

and the Arduino Software (IDE), based on Processing. 

2.2 RASPBERRY Pi 

The Raspberry Pi is open hardware, with the exception of the 

primary chip on the Raspberry Pi, the SoC (System on a 

Chip), which runs many of the main components of the board-

CPU, graphics, memory, the USB controller, etc. Many of the 

projects made with a Raspberry Pi are open and well 

documented as well and are things you can build and modify 

yourself. The Raspberry Pi is slower than a modern laptop or 

desktop but is still a complete Linux computer and can 

provide all the expected abilities like camera interfacing and 

image processing that implies, at a low-power consumption 

level. 

2.3 ULTRASONIC SENSORS 

An Ultrasonic sensor is a device that can measure the distance 

to an object by using sound waves. It measures distance by 

sending out a sound wave at a specific frequency and listening 

for that sound wave to bounce back. By recording the elapsed 

time between the sound wave being generated and the sound 

wave bouncing back, it is possible to calculate the distance 

between the SONAR sensor and the object. It helps to detect 

the obstacles.  

 

III. BLOCK DIAGRAM 

 

Fig 3:Block diagram of Automated Robot to find lives in debris. 

IV. WORKING 

The rover captures the videos and it is processed by the 

raspberry pi. The filtered video is then transmitted to the 

nearby laptop through IP camera technique. This filtered 

video will identify the presence of humans in night vision. By 

watching the live video the human operator can control the 

robot through Bluetooth. Based on the filtered night vision 

video the operator will control the robot and utilizes the 

scooping arm to rescue the human back to a safer place. HC -

05 Bluetooth module and L298N Motor driver circuit is 

interfaced to the Arduino as shown in Fig. 4.Bluetooth RC 

controller mobile App is used to control the robot and 

scooping arm .The image of the prototype, as well as an ultra-

sonic sensor which is mounted to detect and avoid obstacles 

on all 4 sides is shown in Fig. 5. 

 

Fig 4. Circuit diagram of L298N with Arduino. 

https://www.arduino.cc/en/Main/Products
https://www.arduino.cc/en/Reference/HomePage
http://wiring.org.co/
https://www.arduino.cc/en/Main/Software
https://processing.org/


International Journal of Research and Scientific Innovation (IJRSI) | Volume V, Issue IV, April 2018 | ISSN 2321–2705 

www.rsisinternational.org Page 195 
 

 

Fig 5: Image of the Rocker Bogie suspension robot. 

V. FUTURE MODIFICATION PLAN 

In future we are going to identify the presence of human body 

by using “Through wall imaging RADAR” (TWIR) This 

technique helps to detect the heartbeat of human using 

Doppler effect and it has ultrahigh resolution than thermal 

Imaging.   

VI. CONCLUSION 

The goal of this paper is to provide a low cost human 

detection robot for developing countries for rescue mission in 

extreme situations. Rocker bogie suspension robot which can 

travel in any kind of unmanned terrain like inclined surfaces, 

rocky environment, lawns, debris and even on loose soil along 

with Raspberry pi is used for data transfer to make the system 

reliable inside the disaster area. Though there are many Urban 

Search and Rescue (USAR) rescue robot available with many 

sensors and cameras, they are very costly. The sensors and 

camera used in this project are cheap and easily available and 

reliable. 
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