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ABSTRACT

Now day’s many industries are using robots due heirthigh level of

performance and reliability and which is a greapHer human beings. The
obstacle avoidance robotics is used for detectibgtagle and avoiding the
collision. This is an autonomous robot. The desifjpbstacle avoidance robot
requires the integration of many sensors accortbntpeir task .The obstacle
detection is primary requirement of this autonompat®ot. The robot gets the
information from surrounding area through mounteqdisers on the robot. Some
sensing devices used for obstacle detection likepbsensor, infrared sensor,
ultrasonic sensor etc. Ultrasonic sensor is mosatde for obstacle detection
and it is of low cost and has high ranging capibilihe project is designed to
build an obstacle avoidance robotic vehicle usifigasonic sensors for its
movement. An Arduino uno is used to achieve therel@®peration. A robot is

a machine that can perform task automatically dhwuidance. Robotics is
generally a combination of computational intelligenand physical machines
(motors). Computational intelligence involves theogrammed instructions.
This robotic vehicle is built, using an Arduino um ultrasonic sensor is used

to detect any obstacle ahead of it and sends a aochito the Arduino.
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CHAPTER ONE

INTRODUCTION
1.1 General concepts

Many of us are wondering how a robot functiomsat types of technologie
Are used ina robot and why we need a robotaar life. The aimis
To Provide the readewith a clear, simple explanationof robotics. The
informationis directed to wards engineering students , agteers who
are interested ina robotics.the beginning ,youwill find a generalidea
and the developmentof robot technologies, some applications of an indu-
-strial robot and a nonindustrial robot.How rob®thas developed in the

last few decades and how it begins to play a xatal in our industrial life[1].
1.2 Origin of theword robot

The word "Robot" comes from the Czech word "Robethich means "labor
doing compulsory manual works without receiving a@guneration " or "to
make things manually”. Oxford dictionary definesot®t'as a machine re-
sembling a human being and able to replicate ceitaman movements and
functions automatically." These days, more and mobet is living up to its
name. Gone is the time when robots are merely. amsims attached to con-
trols. Today's robots are a combination of maniptda perceptive, commu-
nicative, and cognitive abilities. They can be seefding heavy machinery

or repairing nuclear power plants[2].
1.3 definition:

A robot is a re programmable, multi functionalmpalate or designed to
move material, parts, tools or specialized devit@®ugh variable pro-

grammed motions for the performance of a varietiasks[3].



1.4 What isand what isnot arobot;:

There are some essential characteristics thata nobst have, and this might
help to decide what is and what is not a robatilltalso help to decide what
features we will need to build into a machine befibican count as a robot. A

robot has these essential characteristics[4]:

1.4.1 Sensing

First of all robot would have to be able to geitsurroundings. It would do
this in ways that are not similar to the way thatian sense his surroundings
.Giving robot sensor: light sensors (eyes), touath @essure sensors (hands),
chemical sensors (nose), hearing and sonar sefeams, and taste sensors

(tongue) will give robot awareness of its enviromme

1.4.2 M ovement

A robot needs to be able to move around itsrenment whether rolling on
wheels, walking on legs or propelling by thrusten®bot needs to be able to
move. To count as a robot either the whole robotenplike the sojourner or

just parts of the robot moves, like the Canada arm.

1.4.3 Energy

A robot needs to be able to power itself. A robaghh be solar powered,
electrically powered or battery powered. The waat ttobot gets its energy

will depend on what is a robot needs to do.

1.4.4 Intelligence

A robot needs some kind of smarts. This is wipgogramming enters the
pictures. The robot will have to have some wayeteive the program so that

it knows what it is to do .



1.5 Robotics and Robots

It is a branch oftechnology and deals with designing construction
Operation Application of robot. Hlso dealswith the computer systems for
their sensory control,information processing and feedblaeke
Technologies deakith automated machines thean replacehumansin
manufacturing processes dangerousenvironments. These robotsresemble
humansin behavior, and/orcognition .Robotics requires a working

knowledgeof mechanics, electronics and software [5].

1.6 Robot applicationsin our lives

1.6.1 Welding

Considered as a dangerougask for a humanbecauseof toxic gases
emissions. The welding job is quite difficult f@ person who is required to
weld two pipes from different sides and angles tansit in a difficult position
for a long time. ltcan be hamwh onesphysic andcan cause healtproblems
for the worker.The difficulty for a human is toesall the sides of welded
deviceswhen he needs to needs weld around a ipe @an only see one

side of the pipe.

Figure 1.1: welding robot



1.6.2 Painting:
has similar problemsto welding due to the use of toxic chemical
products. Below is an example picturel.2 of a factory robanpng a car as

it moves slowly along a conveyer.

Figure 1.2 :painting robot

1.6.3 Assembly operation

When we assemblea chip we needto be very precise because of very
fine wires which require very precise and accutas&s which ahuman

cannot handle but, on the other hand, is easy fobot.

1.6.4 Medical robot to make surgery

Patientgets fast recovery. The operationis more precisewith fewer

mistakes.Robot can open small incisions in the @y carry out major



operations with minimaldamageto the patient .Thereforeecovery time

is decreased.Thequipment is more hygienic and safety.

1.6.4 Mabile robot with legs or whed

for chemical power plant, under see or reraodeas and bombs fields.
The advantage in leg robot is that it Garoid step over obstaclesWhich
can be dangeroudike bomb or even to protect objects from being destroyed

due to robot moving over them.

1.6.5 Robotics aircrafts and boats

without pilot which are guided from a station dmeTground, which are

used by army or rescue mission

1.6.6 Robotic toys for entertainment

1.6.7 Robot for cleaning at home and industry

Frg.3: medicatobot



Figurel.4: Mobile robot with legs or wheel

Figurel.5: Robotics aircrafts



CHAPTER TWO
PREVIOUS STUDIES

IN 1970

Freddy and Freddy Il, both built in the United Kdlwgn, were robots capable
of assembling wooden blocks in a period of sevamirs. German based
company KUKA built the world's first industrial rob with six electrome-
chanically driven axes, known as FAMULUS. In 19D4yvid Silver designed
The Silver Arm; the Silver Arm was capable of fimmvements replicating
human hands. Feedback was provided by touch asduesensors and ana-
lyzed by a computer. The SCARA, Selective CompleaAssembly Robot
Arm, was created in 1978 as an efficient, 4-axisotic arm. Best used for
picking up parts and placing them in another lacgtthe SCARA was intro-
duced to assembly lines in 1981. The Stanford @actessfully crossed a
room full of chairs in 1979. The Stanford Cart edliprimarily on stereo vi-
sion to navigate and determine distances. The Rsbbtstitute at Carnegie
Mellon University was founded in 1979 by Raj Redi@ly.

IN 1980

KUKA IR 160/60 Robots from 1983 Takeo Kanade crédtee first "direct

drive arm" in 1981. The first of its kind, the asmhotors were contained
within the robot itself, eliminating long transmisss. In 1984 Wabot-2 was
revealed; capable of playing the organ, Wabot-2 IHadingers and two feet.
Wabot-2 was able to read a score of music and guaoyna person. In 1986,
Honda began its humanoid research and developmegtgm to create ro-
bots capable of interacting successfully with husnah hexapodal robot

named Genghis was revealed by MIT in 1989. Genghsfamous for being



made quickly and cheaply due to construction methods; Genghis used 4 mi-
croprocessors, 22 sensors, and 12 servo motorsieiRd@rooks and Anita M.
Flynn published "Fast, Cheap, and Out of ControRé@bot Invasion of The
Solar System". The paper advocated creating snéiksaper robots in greater
numbers to increase production time and decreasditiculty of launching

robots into space.[6]
IN 1990

The biomimetic robot RoboTuna was built by doctataldent David Barrett
at the Massachusetts Institute of Technology in61t@9study how fish swim
in water. RoboTuna is designed to swim and reseralidue fin tuna. In-
vented by Dr. John Adler, in 1994, the Cyberkndes{ereotactic radio sur-
gery performing robot) offered an alternative tneat of tumors with a com-
parable accuracy to surgery performed by humanodactBM's Deep Blue
computer, defeated World Chess Champion Garry Kaspa 1997. Honda's
P2 humanoid robot was first shown in 1996. Standiand'Prototype Model
2", P2 was an integral part of Honda's humanoicbewment project; over 6
feet tall, P2 was smaller than its predecessorsappeared to be more hu-
man-like in its motions. Expected to only operatedeven days, the Sojourn-
er rover finally shuts down after 83 days of operain 1997. This small ro-
bot (only weighing 23 Ibs) performed semi-autonosoperations on the sur-
face of Mars as part of the Mars Pathfinder missemuipped with an ob-
stacle avoidance program, Sojourner was capabpaohing and navigating
routes to study the surface of the planet. Sojotgrability to navigate with
little data about its environment and nearby surdigs allowed the robot to
react to unplanned events and objects. The P3 huithanbot was revealed
by Honda in 1998 as a part of the company's comgnbbumanoid project. In
1999, Sony introduced the AIBO, a robotic dog cépall interacting with



humans, the first models released in Japan soléihd2@ minutes. Honda re-
vealed the most advanced result of their humanaijegt in 2000, named
ASIMO. ASIMO is capable of running, walking, commcetion with hu-

mans, facial and environmental recognition, voioe @osture recognition,
and interacting with its environment. Sony alsoceaded its Sony Dream Ro-
bots, small humanoid robots in development for k@it@ment. In October
2000, the United Nations estimated that there Wwd&500 industrial robots

in the world, with more than half of the robotsrigeused in Japan.[6]
IN 2001

Roomba vacuum cleaner docked in base station.Ii 2(01, the Canadarm?2
was launched an orbit and attached to the IntenmaltiSpace Station. The
Canadarmz2 is a larger, more capable version ofaitheused by the Space
Shuttle and is hailed as being "smarter." Also prikhthe Unmanned Aerial
Vehicle Global Hawk made the first autonomous nip-$light over the Pa-
cific Ocean from Edwards Air Force Base in Califarto RAAF Base Edin-
burgh in Southern Australia. The flight was madeihhours. The popular
Roomba, a robotic vacuum cleaner, was first rettas2002 by the company
IRobot. In 2004, Cornell University revealed a rbbmapable of self-
replication; a set of cubes capable of attachingd) @etaching, the first robot
capable of building copies of itself. On 3 and aauhry the Mars rovers Spi-
rit and Opportunity land on the surface of Marsuhehed in 2003, the two
robots will drive many times the distance origigakpected, and Opportuni-
ty is still operating as of mid 2012. Self-driviegrs had made their appear-
ance by the middle of the first decade of the 2&stury, but there was room
for improvement. All 15 teams competing in the 2@ARPA Grand Chal-
lenge failed to complete the course, with no robwtcessfully navigating

more than five percent of the 150 mile off roadrseuleaving the $1 million



prize unclaimed. In 2005, Honda revealed a newioersf its ASIMO robot,
updated with new behaviors and capabilities2006, Cornell University re-
vealed its "Starfish" robot, a 4-legged robot cépaif self modeling and
learning to walk after having been damaged. In 2000MY launched the
entertainment robot, i-sobot, which is a humanapkdal robot that can walk
like a human beings and performs kicks and punahdsalso some entertain-
ing tricks and special actions under "Special ActMode".Robonaut 2, the
latest generation of the astronaut helpers, lauhthé¢éhe space station aboard
Space Shuttle Discovery on the STS-133 missiois. the first humanoid ro-
bot in space, and although its primary job for neweaching engineers how
dexterous robots behave in space, the hope ight@aigh upgrades and ad-
vancements, it could one day venture outside @i@stto help spacewalkers
make repairs or additions to the station or perfeamntific work. Commer-
cial and industrial robots are now in widespread performing jobs more
cheaply or with greater accuracy and reliabilitgrtthumans. They are also
employed for jobs which are too dirty, dangerousiolt to be suitable for
humans. Robots are widely used in manufacturingerably and packing,
transport, earth and space exploration, surgengpweay, laboratory re-
search, and mass production of consumer and inalugtrods. With recent
advances in computer hardware and data manageofenaie, artificial re-
presentations of humans are also becoming widelasip Examples include
Open MRS and EMR Bots.[6]
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CHAPTER THREE
COMPONENT OF ROBOT

3.1 Hardwar e components

3.1.1 Manipulator:

Just like the human arm, the robot consists of vidaalled a manipulator

having several joints and links.
3.1.2 Endeffector

The base of the manipulator is fixed to base supud at its other free end,
the End effectors is attached. The End effect@xjsected to perform tasks

normally performed by the palm and finger arrangaimief the human arm.
3.1.3 The Locomotion Device

In the case of Human Beings the power for the m@&rgnof the arm, the
palm and fingers is provided by muscles. For theotahe power for the
movement (locomotion) is provided by the motorse Thotors used for pro-
viding locomotion in robots are of three types depeg on the source of

energy: Electric, Hydraulic or Pneumatic.
3.1.4 The Controller

The digital computer (both the hardware and theaso€) acts as a controller
to the robot. The controller functions in a manaaalogous to the human
brain. With the help of this controller, the robstable to carry out the as-
signed tasks. The controller directs and conttwsmiovement of the Manipu-

lator and the End effector . In other words, thetailer controls the robot.
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3.1.5 The Sensors

Without the data supplied by the sense organshitai@ would be incapable
of intelligence. In other words the controller (tt@mputer) of the robot can-
not do any meaningful task, if the robot is nathvwa component analogous
to the sense organs of the human body. Thusifthehd the most important
component of the robot is the set of sensors. $gm@ge nothing but measur-
ing instruments which measures quantities suchoagign, velocity, force,

torque, proximity, temperature, etc.
3.2 software

The software include the program that robot iskivg with .that program
must take The low of robot as target and that lalv Asimov’s Laws(The

Three lows).

3.2.1 Laws of Robotic

Asimov’s Laws (The Three lows) of Robotamsstrain robots to server

their human masters. These laws of software enassn@ host of desiderata
and tradeoffs that software developers need to keepnd, and demonstrate
that issues that are typically treated in a frage@manner are actually

strongly intertwined .In 1940, science fiction writsaac Asimov formulated

the following three Laws dRobotics and later added zero law

0. Robot may not injure humanity or through inaction,allow humarty

come to harm .

1. A robot may not injure a human being, or, throughction, allow a human
being to come to harnunlessthis would violate a higher order law

2.A robot must obey orders given it by human beiryEept where such

orders would contradict with the First Law .

12



3. A robot must protectts own existence a®ng assuch protection
doesnot contradict with the First or Second Law

(Asimov’s Laws of Robotics Applied to Software [Boreitelson School of
Computer Science and Engineering The Hebrew UniyertJerusalem91904

Jerusalem, Israel)
3.3 Obstacle avoider robot

3.3.1 Hardwar e components:

» Arduino UNO .

» HC-SRO04 Ultra sonic sensor

» Robot chassis + 2 /4DC Motors with holder + 2 /4aals + 1 Castor
Wheel + Screws & Nuts

» L293D motor driver

» Basic electronics kit contains breadboard, conngawires, battery &
other small useful items

» Jumper Wires: Male to Male, Male to Female

» Power source: 5V power bank or 5V battery pack .

» Software: Arduino IDE[7]

3.3.2 software

As we say the soft ware consist the program thHawtre working with. there

are many program can be used to program robot arevtre use arduino ide .

> Arduino IDE

The Arduino IDE (Integrated Development Environmesthe program used
to write code, and comes in the form of a downlbéeldile on the Arduino

website.

13
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Figure 3.1: obstacle avoider block diagram

3.4 Popular Programming Languages in Robotics

There are over 1500 programming languages in thddwblere are the ten
most popular programming languages in robotichatmhoment. Each lan-

guage has different advantages for robotics.
3.4.1C/C++

Many people agree that C and C++ are a goodrgjgrbint for new robot
cists. Why? Because a lot of hardware librariesthisse languages. They al-
low interaction with low level hardware, allow fozal time performance and
are very mature programming languages. These gay8l probably use C++
more than C, because the language has much mareohality. C++ is basi-
cally an extension of C. It can be useful to leatriteast a little bit of C first,
so that you can recognize it when you find a hardwibrary written in C.
C/C++ are not as simple to use as, say, PythonAFIMB. It can take quite
a lot longer to implement the same functionalityngsC and it will require
many more lines of code. However, as robotics iy dependent on real time
performance, C and C++ are probably the closesgthhiat we robot cists

have to "a standard languag®8]'.
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3.42 Python

There has been a huge resurgence of Python intrgeears especially in ro-
botics. One of the reasons for this is probably Eyghon (and C++) are the
two main programming languages found in ROS. Likea] it is an interpre-
tive language. Unlike Java, the prime focus of ldreguage is ease of use.
Many people agree that it achieves this very vigithon dispenses with a lot
of the usual things which take up time in programgnisuch as defining and
casting variable types. Also, there are a huge rurobfree libraries for it,
which means you don't have to "reinvent the whedieén you need to im-
plement some basic functionality. And since it @losimple bindings with
C/C++ code, this means that performance heavy péttsee code can be im-
plemented in these languages to avoid performargse As more electronics
start to support Python "out-of-the-box" (as witasBberry Pi), we are likely

to see a lot more Python in roboti{&)
3.43 Java

As an electronics engineer, | am always surprisatigome computer science
degrees teach Java to students as their first gmogmg language. Java
"hides" the underlying memory functionality frometlprogrammer, which
makes it easier to program than, say, C, but dlsameans that you have less
of an understanding of what it's actually doingnwjiour code. If you come to
robotics from a computer science background (anayrpaople do, especial-
ly in research) you will probably already have test Java. Like C# and
MATLAB, Java is an interpretive language, which meahat it is not com-
piled into machine code. Rather, the Java VirtualcMne interprets the in-
structions at runtime. The theory for using Javth& you can use the same
code on many different machines, thanks to the Jaxtaal Machine. In

practice, this doesn't always work out and can somes cause code to run

15



slowly. However, Java is quite popular in some at robotics, so you
might need it[8]

3.4.4 CH# .NET

C# is a proprietary programming language providgedMicrosoft. | include

C#/.NET here largely because of the Microsoft RmisoDeveloper Studio,
which uses it as its primary language. If you aoeng to use this system,
you're probably going to have to use C#. Howewarrling C/C++ first might

be a good option for long term development of yoading skills.[8]
34 5MATLAB

MATLAB, and its open source relatives, such as @st#s very popular with
some robotic engineers for analyzing data and deus control systems.
There is also a very popular Robotics Toolbox fokTMAB. | know people
who have developed entire robotics systems usingrM¥8 alone. If you
want to analyze data, produce advanced graphspdement control systems,

you will probably want to learn MATLABI8]
3.4.6 Assembly

Assembly allows you to program at "the level of ®aead zeros”. This is pro-
gramming at the lowest level (more or less). Inrdeent past, most low level
electronics required programming in Assembly. Wit rise of Arduino and
other such microcontrollers, you can now prograsilgat this level using
C/C++, which means that Assembly is probably gam@ecome less neces-

sary for most robot cist§3]
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3.4.7 Hardwar e Description Languages (HDLS)

Hardware Description Languages are basically arproming way of de-
scribing electronics. These languages are quitelifanio some robot cists,
because they are used to program Field ProgramrGaike Arrays (FPGAS).
FPGAs allow you to develop electronic hardware wuthhaving to actually
produce a silicon chip, which makes them a quicked easier option for
some development. If you don't prototype electronygou may never use
HDLs. Even so, it is important to know that theysexas they are quite dif-
ferent from other programming languages. For omegthall operations are
carried out in parallel, rather than sequentialywath processor based lan-

guages|8]
348LISP

LISP is the world's second oldest programming lagguFORTRAN is old-
er, but only by one year). It is not as widely ussdmany of the other pro-
gramming languages on this list; however, it i gtiite important within Ar-
tificial Intelligence programming. Parts of ROS aetten in LISP, although

you don't need to know it to use RQ&).
3.4.9 Industrial Robot L anguages

Almost every robot manufacturer has developed tbem proprietary robot
programming language, which has been one of thielggrs in industrial ro-
botics. You can become familiar with several ofnthby learning Pascal.
However, you are still going to have to learn a n@awguage every time you

start using a new robdg]

ABB has its RAPID programming language. Kuka hasLKRuka Robot

Language). Comau uses PDL2, Yaskawa uses INFORMKamasaki uses

17



AS. Then, Fanuc robots use Karel, Staubli robots WAL3 and Universal
Robots use URS script. In recent years, programiojtigns like ROS Indus-
trial have started to provide more standardizedooptfor programmers.
However, if you are a technician, you are still enbkely to have to use the

manufacturer's languageé]
3.4.10 BASIC / Pascal

BASIC and Pascal were two of the first programmiagguages that | ever
learned. However, that's not why I've included tHeame. They are the basis
for several of the industrial robot languages, dbsed below. BASIC was de-
signed for beginners (it stands for Beginners Altgdse Symbolic Instruc-
tion Code), which makes it a pretty simple langutgstart with. Pascal was
designed to encourage good programming practod also introduces con-
structs like pointers, which makes it a good “stegstone” from BASIC to a
more involved language. These days, both languagea bit outdated to be
good for “everyday use”. However, it can be usétulearn them if you're
going to be doing a lot of low level coding or yaant to become familiar

with other industrial robot languagg8]

3.5 Comparing robots to humans

Manipulation is equal to Arms and fingersvdn by motors and other
Form so factuation. Vision is equal to camera. kegais equal to micro
phone. Feeling is equal to tactile sensors. Comration is equal to wires,
fiber optics and radio.Brain is equal to computard microprocessors.Smell

and taste are still under development.[9]
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CHAPTER FOUR
OBSTACLE AVOIDER ROBOT

In this chapter we will talk about the componehbbstacle avoider robot
and the steps which we have done to make it.

4.1 Mechanical Tools

There are many important tools such as:

4.1.1 Small screwdriver set

These small screwdrivers are necessary when wpriiith electronics.
Don’t force them too much though — their size makesn more fragile.

4.1.2 Regular screwdriver set

All workshops need a multi-tool or tool set whidgludes flat / Phillips and
other screwdriver heads.

4.1.3 Needle nose pliers

A set of needle nose pliers is incredibly usefulewtworking with small
components and parts and is a very inexpensiveti@ado your toolbox.
These are different from regular pliers becausg ttueme to a point which
can get into small areas.

4.2 Component of obstacle avoider robot

4.2.1 A chassis

We chose Wheeled Robots because it has may adeantag

1) Usually low-cost compared to other methods
2) Simple design and construction
3) Abundance of choice
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Figure4.1l: chassis

4.2.2 Breadboard

These boards are used to easily create prototypaitsi without having to
solder. This is good in the event that you havefually developed your sol-
dering skills or want to quickly put together privizes and test ideas without
having to solder a new circuit each time.
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Figure 4.2: Breadboard
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4.2.3 ArduinoUno

It is the brain of the robot and the connectiomieein all component (mot
driver, power supply ,ultrasonic sensor

Arduino Uno

Power In Power In
Barrel Jack USE |

Reset-
Power Out &Gmund
{33y and o)

Ground .

Power In
- —Digital In/Out
Analog In- *I-Eﬂ.%a 6.0 10.11]
T“FRXITX

Reset

Figure 4. Arduino Uno part
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»  Arduino has four possible powering inp!

- 8
+ &
E &

DIGITAL (PWM=)

i |

£

_- L

- = } yoF
B W, ARDVIRD, CC - WADE DN ITALY

T T

JAPAN

______

+5V  +8+ 12V

Figure 4.4: Arduino’s powering inputs

» Arduino’s powering input:

1. USB Port5 V have to reach this socket (different voltages not |-
lowed, absolutely!), coming from a computer’'s US&tpor from any powe
supply that is provided with a USB port (in gengtlaky are small size pow
supplies, suitable to power devices that are pealidith a USB cable). If th
powering comes from aomputer, there is a current limitation of 250 mA
500 mA, depending on the USB port of the said computer; if on the other
hand you are using an external power supply, theimam output currer
(regardless of the one guaranteed by the same mupely,that in general i
a maximum of 1 A or 2 A) is anyway limited to 500Anby the PTC se-

resettable protection fuse.

22



2 . JAPAN JACKSsocket: an external source (a power supply, uguallist
be connected to this socket, with the positive gaimg to the central part of
the jack, and the value must be ranging betweena®d/20 V, even though
the range recommended by the manufacturer is 751R0¢ it is not advisa-
ble to use voltages that are lower than 7 V ortgrethan 12 V, if not in the
case of a realeed; 6 V may not guarantee a proper stabilization on the part of
the regulator, it is in fact needed to considervbkage fall of the protection
diode, placed in series at the regulator’s inpuidse purpose is to preserve
the board from destruction in the case of polantersion on the jack); while
values above 12 V would create an excessively digh-out (an electric po-
tential difference between the regulator’s inpud antput) that would cause a

pointless overheating of the regulator, even vath levels of current draw.

3.Vin socket: this socket has a dual function.

3a — input for external powering, not protectedoojarity inversions: in fact
the connection goes directly to the regulator'suinpnd below the JACK
socket’s diode; of course no voltage must be appbethe jack socket, oth-
erwise dangerous conflicts might arise;3b: output from which to draw the vol-
tage applied to the JACK socket, detracting thegatoon diode’s fall. It
might prove useful to power small loads, requirangoltage higher than 5 V
and equal to the one applied to the JACK socketaig considering the di-
ode’s voltage fall).In both cases the voltage negabole can be found on
the board’s GND sockets.

4. 5V socket: it is directly connected to the regulator’s outghus the 5

V to power external loads to Arduino can be dravamf it. In the case vol-
tages are not applied to the USB Port or to theKIAGcket, the 5 V socket
can be even used to power Arduino directly, if hgvan external stabilized 5

V source. One has to consider that, in generaijlasgys do not like voltages
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being applied to their output, but in this partarutase this situation turns out
to happen even when powering Arduino from the U8R, gherefore we may
assume that the designers judged this problemragldss. Even in this case
there is no form of protection, since both the diahd the PTC fuse are
found above this socket and thus they do not hayeaative function. As in
the case of the Vin socket, the voltage negatiie pan be found on the
board’s GND sockets.

NOTE: regardless of the input used, Arduino has a 3.8utput socket to
power loads operating at this voltage; in fact @se regulator, right for the
purpose of generating 3.3 V, is directly connedt®dhe 5 V. This socket

cannot be used as input.

4.2.4 Motor driver 1293 module

Arduino boards can't control dc motors by tleeim, because the currents
they are generating are too low. Moreover, theenis they are generating
cannot be reversed, so we can't change the dinecfithe motor. To solve
that we will use a motor driver, which helps thduano control dc motors.

The most comfortable way of using motor driverghi®ugh shields.

X
In:l

-+
-

%E:i o=

-
LR N 8 R &=

L)
Mo

Figure 4.5: | 293 motor driver
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4.2.5 Dc motor

DC motor was used in this project for the movenwd the robot. The rear
wheels were driven by a motor . Depending uponirtpat of ultrasonic sen-
sor and MSP430, the speed of the motor varies. Wthenobstacle is
at certain distance from the robot, it slows dowrfist and when it ap-
proaches the obstacle it slows down more, and gé#ing close to the ob-

stacle, it stops.

Figure 4.6 : Dc motor
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4.2.6 Ultr asonic sensor

Figure 4.7 Ultrasonic sensor

Ultrasonic sensor HC-SR04 is integrated with30. This sensor can be
treated as one of the major components in thetrd@his is used for sensing
the obstacle, measuring the distance, giving itthie controller so that the
controller can act accordingly and make othenmponents integrated to it
function accordingly.

» Scientific Explanation Of the sensor's action

What the sensor does it is calculating the distdrara an object by sending
bursts of ultrasound towards it and measuring ithe it takes to the sound
waves to get back (Distance = Velocity * Time). gan use this information
in order to determine whether there's a close "olestawtar the robot and
then- avoid it !
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4.2.7 TheUSB Cable

Figure 4.8 : The USB Cable

The Arduino board is connected to a computgravUSB port. The USB
connection is used to upload software and alsdeamsed as a power source
when testing.

4.2.8 Power supply

Figure 4.9 :Power supply
4.3 Assembling therobot
Step 1: A chassis!

the first step and the base of any robot isessils. the chassis has to include
a body, four motors and a battery holder and ackwit
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Step 2: Brain

Arduino Uno is a compact, comfortable and reldgiwvleap micro-
controller. In addition, it is very common and wan get it literally every-
where online.

Step 3: Attaching The Arduino To The Chassis

We use some screws to attach the Arduino tachhssis.

Step 4. Attaching The Sensor To The Chassis

all we have to do next is to actuallyelt the sensor to the body. We
recommend sticking a mini bread-board as welkfsier wiring.

Step 5: Connecting The Sensor To The Brain
Step 6: Attaching The Motor Shield To The Ardunio

We take motor shield and simply plug it into thellano with the sensor's
wires crunching inside.

iiiii

-----

T BEES ah.‘.T" TTE.

fritzing

Figure 4.10 :Connecting The Sensor To The Brain
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Figure 4.12 :putting The Sensor on breadboard

Step 7: Connecting The Motors To The Shield

Every Motor Shield has five channels, four for tmetors, and one for a
power source. Locate the channels and plug yowstsianotors to the mo-
tors' channel, and whatever power source you ang (%.g. A batteries, Li-
thium Battery) to the power source's channel.
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Figure 4.13 : Connecting The Motors To motor driver

Step 8: Programming The Robot

After we've made motor shield connections, Feohardware side, All we
have to do next is to plug your arduino to your pater and load the code.

Step 9: getting start

After weloaded the code so therobot isready to getting start.

Figure 4.14: Connect arduino to computer
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Figure4.15 the robot
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44 THE CODE

/[Awd Avoiding robot Code
#include <AFMotor.h>
#include "Ultrasonic.h"
int distance = 0;
AF DCMotor r1_motor(1, MOTOR12 64KHZ); // create motor #2, 64KHz
AF_DCMotorr2 motor(2, MOTOR12 64KHZ); // create motor #2, 64KHz
AF DCMotor 13_motor (3, MOTOR12 64KHZ); // create motor #2, 64KHz
AF_DCMotor 14 _motor (4, MOTOR12_64K7); // create motor #2, 64KHz
Ultrasonic ultrasonic (12,13);
void setup () {
rl_motor.setfeed(200); // set the speed to 200/255
r2_motor.setSpeed(200);  // set the speed to 200/255
13_motor.setSpeed(200);  // set the speed to 200/255
14 motor.setSpeed(200); // set the speed to 200/255

delay(2000);

void Forward(int SpeedR,int SpeedL)
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rl_motor.setSpeed(SpeedR);  // set the speed to 200/255

r2_motor.setSpeed(SpeedR);  // set the speed to 200/255

13_motor.setSpeed(SpeedL); // set the speed to 200/255

14 _motor.setSpeed(SpeedL); // set the speed to 200/255
rl_motor.run(FORWARD);  // turn it on going forward
r2_motor.run(FORWARD);  // turn it on going forward

13_motor.run(FORWARD);

14 motor.run(FORWARD);

void right(int SPEED,int timer)

rl_motor.setSpeed(SPEED); // set the speed to 200/255
r2_motor.setSpeed(SPEED);  // set the speed to 200/255
13 motor.setSpeed(SPEED);  // set the speed to 200/255
14 motor.setSpeed(SPEED);  // set the speed to 200/255
rl_motor.run(RELEASE); //turn it on goingrfvard

r2_motor.run(RELEASE);  // turn it on going forward
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13_motor.run(FORWARD);
14 motor.run(FORWARD);

delay(timer);

void left(int SPEED,int timer)

rl_motor.setSpeed(SPEED);  // set the speed to 200/255
r2_motor.setSpeed(SPEED);  // set the speed to 200/255
13_motor.setSpeed(SPEED);  // set the speed to 200/255
14 motor.setSpeed(SPEED);  // set the speed to 200/255
rl_motor.run(FORWARD);  // turn it on going forward
r2_motor.run(FORWARD);  //turn it on goingrivard
13_motor.run(RELEASE);
14 motor.run(RELEASE);

delay(timer);

void backward()
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rl_motor.run(BACKWARD);  // turn it on going forward
r2_motor.run(BACKWARD);
13_motor.run(BACKWARD);

14_motor.run(BACKWARD);

void Stop()

rl_motor.run(RELEASE);  //turn it on going forward

r2_motor.run(RELEASE);  //turn it on going forward

13_motor.run(RELEASE);

14 _motor.run(RELEASE);

void loop ()

distance=ultrasonic.Ranging(CM);

delay(80);

if(distance>30)
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Forward(110,130);

}

if(distance<=30 && distance>15)

Forward(100,120);

}

if(distance<=20)

Stop();
delay(15);
right(120,15);

}

step
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.1 CONCLUSION

The purpose of our project was to create arpi@esive and high-efficient
obstacle avoidance robot for detecting obstaaesaoiding the collision.
We built a robotic vehicle which moves in diffetelirections like Forward,
Backward, Left, and Right when input is given tdlite goal of our project is
to create a autonomous robot which intelliged#dyects the obstacle in his

path and navigate according to the actions thagetéor it.
5.2 RECOMMENDATION

We recommend improving this robot making it mevWrom the starting
point to the target point so beyond any obstaclgsipath and then return to

the same path until it reaches the target point
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APPENDL X

The code of the robot:
/[Awd Avoiding robot Code
#include <AFMotor.h>
#include "Ultrasonic.h"
int distance = 0;
AF _DCMotor r1_motor(1, MOTOR12 64KHZ); // create motor #2, 64KHz
AF DCMotor r2_motor(2, MOTOR12 64KHZ); // create motor #2, 64KHz
AF_DCMotor I3_motor (3, MOTOR12_64KZ); // create motor #2, 64KHz
AF_DCMotor 14_motor (4, MOTOR12_64KZ); // create motor #2, 64KHz
Ultrasonic ultrasonic (12,13);
void setup () {
rl motor.setSpeed(200); // set the speed to 200/255
r2_motor.setSpeed(200);  // set the speed to 200/255
13_motor.setSpeed(200);  // set the speed to 200/255
14 motor.setSpeed(200); // set the speed to 200/255

delay(2000);
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void Forward(int SpeedR,int SpeedL){
rl_motor.setSpeed(SpeedR);  // set the speed to 200/255
r2_motor.setSpeed(SpeedR);  // set the speed to 200/255
13_motor.setSpeed(SpeedL); // set the speed to 200/255
14 motor.setSpeed(SpeedL); // set the speed to 200/255

rl_motor.run(FORWARD);  // turn it on going forward
r2_motor.run(FORWARD);  // turn it on going forward
13_motor.run(FORWARD);

14_motor.run(FORWARD);

void right(int SPEED,int timer)

rl_motor.setSpeed(SPEED); // set the speed to 200/255
r2_motor.setSpeed(SPEED);  // set the speed to 200/255
13_motor.setSpeed(SPEED);  // set the speed to 200/255
14 motor.setSpeed(SPEED);  // set the speed to 200/255
rl_motor.run(RELEASE); //turn it on goingrfvard

r2_motor.run(RELEASE);  // turn it on going forward
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13_motor.run(FORWARD);
14 motor.run(FORWARD);

delay(timer);

void left(int SPEED,int timer){
rl_motor.setSpeed(SPEED);  // set the speed to 200/255
r2_motor.setSpeed(SPEED);  // set the speed to 200/255
13_motor.setSpeed(SPEED);  // set the speed to 200/255
14 motor.setSpeed(SPEED);  // set the speed to 200/255
rl_motor.run(FORWARD);  // turn it on going forward
r2_motor.run(FORWARD);  // turn it on going forward
13_motor.run(RELEASE);
14 motor.run(RELEASE);

delay(timer);

void backward(){
rl_motor.run(BACKWARD); //turn it on going forward

r2_motor.run(BACKWARD);
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I3_motor.run(BACKWARD);

14_motor.run(BACKWARD);

void Stop()

rl_motor.run(RELEASE);  //turn it on going forward
r2_motor.run(RELEASE);  //turn it on going forward
13_motor.run(RELEASE);

14 motor.run(RELEASE);

void loop ()

distance=ultrasonic.Ranging(CM);
delay(80);
if(distance>30){

Forward(110,130);

if(distance<=30 && distance>15){
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Forward(100,120);
}
if(distance<=20){
Stop();
delay(15);
right(120,15);
}
}
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