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ABSTRACT 

The rocker bogie delivery robot system was made to make daily activities easier 

because the robot can deliver things to another place as long as it is in the same 

floor and has line mapping. It can be summoned from several rooms using control 

unit and can be ordered to deliver things and send messages. The robot uses seven 

infrared sensors to trace the line which is within 1.5 cm from underneath its body. 

The robot also has several features i.e.: alarm system which can indicate when the 

robot arrived at the destination, LCD and keyboard so the user can set time and 

direction , obstacle sensor to avoid crash, and emergency system which will active 

when the robot stray out of the line.. The maximum speed of the robot is 0.10 m/s, 

and it can accommodate maximum load of 2 kg.  

INTRODUCTION 

Nowadays there are many types of robots with various specifications and 

capabilities. The Automatic Delivery Robots are being used in a United States’ 

hospital to deliver medicines, juice, water bottles, etc. Some problems are faced 

regarding the localization of specific places around and within the hospital because 

they were using landmark recognition and RFID. Compared to this research in 

which the robot can deliver things from any room which has control unit (we can 

set the time and distance), the hospital’s robot can only deliver things from main 

base to patient room. It was eventually equipped with Multilateration Technique 

using Smart Global Positioning System (S-GPS), whereas in this research the robot 
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uses line mapping to go to specific rooms using autonomous intelligent line 

follower 

Line mapping method was used to facilitate room recognition. In this initial 

research, the robot was limited to deliver things to four rooms only. Main focuses 

of this research are room mapping on robot’s controller, maximum weight that can 

be carried, robot summon algorithm, and item delivery. Final goal of this study is 

to develop a robot which can deliver things between floors inside a building. 

The research which based on the existing theory and data was done to design the 

hardware and software. The challenges of this research are how to understand the 

characteristic of the robot’s DC motor movement and summon concept using 

special remote. Infrared sensor was used to detect where the lines are and 

ultrasonic sensor was used to prevent the robot from crashing when moving from 

one point to another. There are also emergency system in form of video camera, 

remote control, and alarm to alert the user if the robot stray out of the line. The 

whole system is controlled by microcontroller. 

LITERATURE REVIEW 

A. Recent Rovers and Their Missions Much of space exploration can be divided 

into three categories: a quest to better understand our universe, interest, and 

economic potential in using natural resources outside our planet, and the future, 

colonization of extra-terrestrial bodies. Furthermore, most interest has been in our 

moon and mars. As these planetary bodies are close by, and have environments 

that are hospitable enough for rovers, and potentially for future colorization. The 

moon is also very well suited for scientific equipment such as radio observatories 

or IR telescopes , as it has no atmosphere, instruments such as these can measure 

signals that would otherwise be disturbed or eliminated on earth. Interest in mars 

mostly relates to expanding our knowledge of the planet, specifically with respect 

to its ability to support a human colony. Learning more about the composition of 

its atmosphere and soil can tell us whether mars could potentially support 

microbial life. Since 1976, NASA has been exploring the surface of mars with 

rovers, starting with the dual landing of Viking 1 and Viking 2 Landers. In 1997, 

the mars pathfinder (mpf) Lander delivered the sojourner rover to the surface 

successfully. Most recently, in early 2004, NASA again landed two more rovers on 
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mars, spirit and opportunity. In November 2011, NASA has launched the mars 

science laborator (msl) with a rover named curiosity. Despite the multiple rovers 

that NASA has sent to mars, each mission has similar objectives. 

METHODOLOGY  

The rocker bogie system reduces the motion by half compared to other suspension 

systems because each of the bogie's six wheels has an independent mechanism for 

motion and in which the two front and two rear wheels have individual steering 

systems which allow the vehicle to turn in place as 0 degree turning ratio. Every 

wheel also has thick cleats which provides grip for climbing in soft sand and 

scrambling over rocks with ease. In order to overcome vertical obstacle faces, the 

front wheels are forced against the obstacle by the centre and rear wheels which 

generate maximum required torque. The rotation of the front wheel then lifts the 

front of the vehicle up and over the obstacle and obstacle overtaken. Those wheels 

which remain in the middle, is then pressed against the obstacle by the rear wheels 

and pulled against the obstacle by the front till the time it is lifted up and over. At 

last, the rear wheel is pulled over the obstacle by the front two wheels due to 

applying pull force. 

SYSTEM DESIGN 

 

Figure-1. Main system design 
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The systems are divided into four types, i.e.: robot control system, main system, 

message writing system, and emergency system. The system diagram block can be 

seen in Figure-1. Control (unit) system consists of two parts, i.e. transmitter system 

and receiver system. Transmitter system is a special remote used to call the robot, 

and each designated room has a program of its own with different coding data. 

Receiver system is put in the robot so it could know which room to go to.   

Main system consists of actuator as main motor, destination room button, line 

reader sensor, alarm, and ultrasonic system. The robot also equipped with 

emergency system which will trigger the alarm and activate video camera and the 

user’s remote control when it went out of the line. There is also LCD for the user 

to send message to one another. Below is the layout of delivery robot:   

DESIGN OF ROCKER BOGIE 

The manufacturing of rocker bogie mechanism is to determine the dimensions of 

rocker and bogie linkages and angles between them. The lengths and angles of this 

mechanism can be changed depends on our requirement. It can overcome the 

obstacles of 150 mm height (like stones, wooden blocks) and can climb over stairs 

of height 150 mm. Also another target is to climb any surface at an angle of 45˚. 

To achieve the above targets we had design the rocker-bogie model by assuming 

stair height 80 mm and length 100 mm with load. 
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SELECTION OF WHEEL 

Design of wheel is required at velocity up to 0.10 m/s. Assume speed is 30 -45rpm 

motor. Using velocity relation velocity is calculated for assumed speed. Using 

calculated velocity value need to find out diameter of wheel is 115.5 mm. Hence 

we select the wheel of 120 mm diameter (standard wheel). Selection of rubber 

thread bonded to the wheel  makes it light weight and durable, provides excellent 

traction, friction. These plastic wheels offer a low cost solution that is durable 

enough for a combat robot yet still light enough to be practical.   

For robot used six wheels,  

Wheel Diameter: 120 mm 

Wheel Width: 40 mm  Shaft 

 Diameter: 6mm 

WORKING PRINCIPLE 

The rocker-bogie design consisting of no springs and stub axles in each wheel 

which allows the chassis to climb over any obstacles, such as rocks, ditches, sand, 
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etc. that are up to double the wheel's diameter in size while keeping all wheels on 

the ground maximum time. As compared to any suspension system, the tilt stability 

is limited by the height of the centre of gravity and the proposed system has the 

same. Systems employing springs tend to tip more easily as the loaded side yields 

during obstacle course. Dependent upon the centre of overall weight, any vehicle 

developed on the basis of Rocker bogie suspension can withstand a tilt of at least 

50 degrees in any direction without overturning which is the biggest advantage for 

any heavy loading vehicle. The system is designed to be  implemented in low 

speed  working vehicles such as  heavy trucks, Bulldozers  which works at slow 

speed  of around 10 centimeters per second (3.9 in/s) so as to minimize dynamic 

shocks and consequential damage to the vehicle when surmounting sizable 

obstacles. 

CONCLUSIONS   

The system can trace line mapping from one room to the other through the existing 

track with the average percent error of 18.75%, which shows that the system can 

run well. The system room remote can receive input signals transmitted from a 

maximum distance of 33 m without a hitch, and the robot can also follow the line 

with a steady run. Infrared sensor can work well while the robot moves, but the 

bottom of the robot must be within 1.5 cm distance from ground. Installation of the 

antenna on the transmitter and receiver circuits were required to increase the 

distance that can be achieved by a series of data delivery. The robot can walk 

straight with a maximum speed of 1, 045 m /s 
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