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ABSTRACT

The robotic arm is very important nowadays.Becouse its field is very wide.

ic arm is designed to make simple operations but it can develop in different areas.

For body level, i used flexiglass material. I used it because its not heavy , ıt ıs a strong

~I and we can apply it easily. But on the other hand it has some disadvantages. Example

broken if you make a big pressure so it can't carry heavy materials. I found the

arm drawings from internet and icut all flexiglass.

For electronic level, i make a circuit that control the servomotor from joystick via wifı

e. The main microprocessor is a Atmega328p. I used 2 Atmega 328p. One of these

cessors is read analogue valu and transmit data. Another processor is receive and apply.
can control servomotor easily using this processor. The main principle is this: There is a

• tick .you connect the joystick to microprocessor's analogue pins. We connect to the

gue pins, becouse there is a potentiometer the inside of the joystick and analogue pin

read analogue value and it can converts to pwm for servomotor. When it converts the

ogue value to pwm, the processor send the information to another processor via xbee wifı

'ule. The second processor takes data and apply it to digital pins.and i used LEDs for be
if the circuit is working.

For programming level, i found some programs from internet and i adapt it for my

But in this level some of my friends help me becouse its a hard for electrical electronic
gineering student.
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INTRODUCTION
Technology is developing day by day.There are a lot of technology for make human

re easier. The robots are entering the human life slowly and it makes human life easier. You

see robots in every area"of the life. For example; home robots , medical robots, rescue

ts, As a normal robots, the robotic arms make life easier for human.

The robotic arm is a kind of robots. Ofcourse the robotic arm is very important. I

se this project because the robotic arın can develop wide areas. You can use it in every

of the life. And robotic arms is similar to human arm functions. You can use it in

nt areas. For example today, the NASA is using robotic arms in the Mars for research.

other example is you can use very sensitive robotic arm for critical surgicals

In chapter 1, i introduces robots.what is robot? The history of robots, the types of

ts. I explained all of these introduce.

In chapter 2, i entry the robotic hand.what is robotic arm? where do we use? How can

In chapter 3, i started to explain the hardware of the robotic arm.

I found a lot of chance to see behave of the robotic arm and i analyzed them.



CHAPTER l ".~

1.0-WHAT IS ROBOT

A robot is a mechanical or virtual artificial agent, usually an electro-mechanical

hine that is guided by a computer program orelectronic circuitry. Robots can

autonomous or semi-autonomous and range from humanoids such as Honda's Advanced

ep in Innovative Mobility (ASIMO) and TOSY's TOSY Ping Pong Playing

ot (TOPIO) to industrial robots, collectively programmed 'swarm' robots, and even

icroscopic nano robots. By mimicking a lifelike appearance or automating movements, a

t may convey a sense of intelligence or thought of its own.

The branch of technology that deals with the design, construction, operation, and

plication of robots, as well as computer systems for their control, sensory feedback, and

· formation processing is robotics. These technologies deal with automated machines that

take the place of humans in dangerous environments or manufacturing processes, or

resemble humans in appearance, behavior, and/or cognition. Many of today's robots are

ired by nature contributing to the field of bio-inspired robotics. These robots have also

created a newer branch of robotics: Soft robotics.

From the time of ancient civilization there have been many accounts of user-

nfigurable automated devices and even automataresembling animals and humans,

igned primarily as entertainment. As mechanical techniques developed through the

ustrial age, there appeared more practical applications such as automated machines,

ote-control and wireless remote-control. Electronics evolved into the driving force of

·elopment with the advent of the first electronic autonomous robots created by William

Grey Walter in Bristol,England in 1948. The first digital and programmable robot was

· vented by George Devol in 1954 and was named the Unimate. It was sold to General

.-Iotors in 1961 where it was used to lift pieces of hot metal from die casting machines at

e Inland Fisher Guide Plant in theWest Trenton section of Ewing Township, New Jersey.

Robots have replaced humans in the assistance of performing those repetitive and

gerous tasks which humans prefer not to do, or are unable to do due to size limitations,
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those such as in outer space or at the bottom of the sea where humans could not

• re the extreme environments.

1.1-SUMMARY
The word robot can refer to both physical robots and virtual software agents, but the

are usually referred to as bots. There is no consensus on which machines qualify as

but there is general agreement among experts, and the public, that robots tend to do

e or all of the following: move around, operate a mechanical limb, sense and

ipulate their environment, and exhibit intelligent behavior - especially behavior which

· · s humans or other animals. In practical terms, "robot" usually refers to a machine

· hcan be electronically programmed to carry out a variety of physical tasks or actions.

is no one definition of robot that satisfies everyone and many people have their

. For example Joseph Engelberger, a pioneer in industrial robotics, once remarked: "I

define a robot, but I know one when I see one." The two ways that robots differ from

lbeings are, simply stated, in the domain of cognition, and in the domain of biological

. The general consensus is that a "robot" is a machine and not a being simply because

not intelligent (it requires programming to function), regardless of how human-like it

y appear. In contrast, an imaginary "machine" or "artificial life form" (as in science

- ion) that could think near or above human intelligence, and had a sensory body, would

longer be a "robot" but would be some kind of "artificial being" or "cognitive robot",

see also cyborg).

According to the Encyclopaedia Britannica a robot is "any automatically operated

achine that replaces human effort, though it may not resemble human beings in

appearance or perform functions in a humanlike manner." Merriam-Webster describes a

robot as a "machine that looks like a human being and performs various complex acts (as

.alking or talking) of a human being", or a "device that automatically performs

omplicated often repetitive tasks", or a "mechanism guided by automatic controls".



1.2 HISTORY

The idea of automata originates in the mythologies of many cultures around the

Engineers and inventors from ancient civilizations, including Ancient

L.aa.. Ancient Greece, and Ptolemaic Egypt, attempted to build self-operating machines,

resembling animals and humans. Early descriptions of automata include the artificial

of Archytas, the artificial birds of Mozi and Lu Ban, a "speaking" automaton by Hero

exandria, a washstand automaton by Philo of Byzantium, and a human automaton

edin the Lie Zi.
Renaissance Italy, Leonardo da Vinci (1452-1519) sketched plans for a humanoid

around 1495. Da Vinci's notebooks, rediscovered in the 1950s, contained detailed

· gs of a mechanical knight now known as Leonardo's robot, able to sit up, wave its

and move its head and jaw. The design was probably based on anatomical research

ed in his Vitruvian Man. It is not known whether he attempted to build it.

In Japan, complex animal and human automata were built between the 17th to 19th

ies, with many described in the 18th century Karakuri zui(lllustrated Machinery,

. One such automaton was the karakuri ningyö, a mechanized puppet. Different

· · ons of the karakuri existed: theButai karakuri, which were used in theatre,

Zashiki karakuri, which were small and used in homes, and the Dashi karakuri which

d in religious festivals, where the puppets were used to perform reenactments of

·onal myths and legends.
In France, between 1738 and 1739, Jacques de Vaucanson exhibited several life-

automatons: a flute player, a pipe player and a duck. The mechanical duck could flap

eJ, crane its neck, and swallow food from the exhibitor's hand, and it gave the

.aısıon of digesting its food by excreting matter stored in a hidden compartment.

e first electronic autonomous robots with complex behaviour were created

Grey Walter of the Burden Neurological Institute at Bristol, England in 1948

He wanted to prove that rich connections between a small number of brain
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uld give rise.to very, complexbehaviors - essentially that the secret of how the brain

lay in how it was wired up. His first robots, named Elmer and Elsie, were

mucted between 1948 and 1949 and were often described as tortoises due to their shape

ıw rate of movement. The three-wheeled tortoise robots were capable of phototaxis,

· h they could find their way to a recharging station when they ran low on battery

Walter stressed the importance of using purely analogue electronics

late brain processes at a time when his contemporaries such as Alan

... and John von Neumann were all turning towards a view of mental processes in

~ of digital computation. His work inspired subsequent generations of robotics

:ıc5c3.tchers such as Rodney Brooks, Hans Moravec and Mark Tilden. Modem incarnations

- · er's turtles may be found in the form of BEAM robotics.

The first digitally operated and programmable robot was invented by George

· 1954 and was ultimately called the Unimate. This ultimately laid the foundations

modem robotics industry. Devol sold the first Unimate to General Motors in 1960,

· was installed in 1961 in a plant inTrenton, New Jersey to lift hot pieces of metal from

astirıg machine and stack them. Devol's patent for the first digitally operated

~aınmable robotic arm represents the foundation of the modem robotics industry.l37l

palletizing robot was introduced in 1963 by the Fuji Yusoki Kogyo

Canpany_l381 In 1973, a robot with six electromechanically driven axes was

?Effited l39l[4oı by KUKA robotics in Germany, and the programmable universal

'Dılllipulation arm was invented by Victor Scheinman in 1976, and the design was sold

ation.
Commercial and industrial robots are now in widespread use performing jobs more

...ııwıp.ıy or with greater accuracy and reliability than humans. They are also employed for

ich are too dirty, dangerous or dull to be suitable for humans. Robots are widely

manufacturing, assembly and packing, transport, earth and space exploration,

·. weaponry, laboratory research, and mass production of consumer and industrial
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robot was introduced to the public by the Czech interwar writer Karel Capek in

UR. (Rossum's Universal Robots), published in 1920.[421 The play begins in a

t makes artificial people called robots, though they are closer to the modem

androids, creatures who can be mistaken for humans. They can plainly think for

I & Ives, though they seem happy to serve. At issue is whether the robots are

loited and the consequences of their treatment.

Karel Capek himself did not coin the word. He wrote a short letter in reference to

logy in the Oxford English Dictionary in which he named his brother, the painter

Josef Capek, as its actual originator.

an article in the Czech journal Lidove noviny in 1933, he explained that he had

• auHy wanted to call the creatures labofi("workers", from Latin labor). However, he

e the word, and sought advice from his brother Josef, who suggested "roboti".

robota means literally "corvee", "serf labor", and figuratively "drudgery" or

-ork" in Czech and also (more general) "work", "labor" in many Slavic

;mıg,ıages (e.g.: Bulgarian, Russian, Serbian, Slovak, Polish, Macedonian, Ukrainian,

.ııdıaic Czech). Traditionally the robota was the work period a serf (corvee) had to give for

typically 6 months of the year. The origin of the word is the Old Church

Bulgarian) rabota "servitude" ("work" ın

:::ldlidrıporary Bulgarian and Russian), which in tum comes from the Proto-Indo-

1:aopean root*orbh-. Robot is cognate with the German root Arbeit (work).

robotics, used to describe this field of study, was coined by the science fiction

Asimov. Asimov created the "Three Laws of Robotics" which are a recurring

· his books. These have since been used by many others to define laws used in fact

5



~ 1.3 TYPES OF ROBOTS

ile robots have the capability to move around in their environment and are not

ysical location. An example of a mobile robot that is in common use today is

--ıred guided vehicle or automatic guided vehicle (AGV). An AGV is a mobile

lows markers or wires in the floor, or uses vision or lasers. [citation needed] AGV s

ile robots are also found in industry, military and security environments. They

mımr2l' as consumer products, for entertainment or to perform certain tasks like vacuum

ile robots are the focus of a great deal of current research and almost every

ıınn.·?l"'<::ity has one or more labs that focus on mobile robot research. [citation needed]

ts are usually used in tightly controlled environments such as on assembly

becmse they have difficulty responding to unexpected interference. Because of this

ans rarely encounter robots. However domestic robots for cleaning and

IM+ıı• eaoce are increasingly common in and around homes in developed countries. Robots

found in military applications.

6



Place robot in~ıı factory

ustrial robots usually consist of a jointed arm (multi-linked manipulator) and

ector that is attached to a fixed surface. One of the most common type of end

5 aw is a gripper assembly.

e International Organization for Standardization gives a definition of a

1111m1C.'lllarig industrial robot in ISO 83 73: "an automatically controlled, reprogrammable,

:ııııtı:::roroose,manipulator programmable in three or more axes, which may be either fixed

r mobile for use in industrial automation applications."[46l

.- ition is used by the International Federation of Robotics, the European Robotics

a.sı::ach Network (EURON) and many national standards committees. [47l

"'--*" robot
Most commonly industrial robots are fixed robotic arms and manipulators used

~ily for production and distribution of goods. The term "service robot" is less well­

:ıı::::rxrl The International Federation of Robotics has proposed a tentative definition, "A

bot is a robot which operates semi- or fully autonomously to perform services

the well-being of humans and equipment, excluding manufacturing operations."[481

iiöıı:aı:ional Robot

obots are used as educational assistants to teachers. From the 1980s, robots such

were used in schools and programmed using the Logo language. [49H50l

robot kits like Lego Mindstorms, BIOLOID, OLLO from ROBOTIS, or BotBrain

Fô::ırarional Robots can help children to learn about mathematics, physics, programming,

onics. Robotics have also been introduced into the lives of elementary and high

!ICIIX)l students in the form of robot competitions with the company FIRST (For Inspiration

ognition of Science and Technology). The organization is the foundation for

T Robotics Competition, FIRST LEGO League, Junior FIRST LEGO League,

T Tech Challenge competitions.

ere have also been devices shaped like robots such as the teaching computer,

1974), and 2-XL (1976), a robot shaped game I teaching toy based on an 8-track

;:.ıcıcrı.ayer. both invented Michael J. Freeman.
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hots are a new breed of robots that are designed to increase the

ots by modularizing their architecture. [SlJ The functionality and

.; a modular robot is easier to increase compared to conventional robots.

omposed of a single type of identical, several different identical module

~ıy shaped modules, which vary in size. Their architectural structure allows

•••• ~••iznmıcyfor modular robots, as they can be designed with more than 8 degrees of

. Creating the programming, inverse kinematics and dynamics for modular

omplex than with traditional robots. Modular robots may be composed of

B 7 z I modules, cubic modules, and U and H-shaped modules. ANAT technology, an

botic technology patented by Robotics Design Inc., allows the creation of

from U and H shaped modules that connect in a chain, and are used to form

5 _ ııc-nus and homogenous modular robot systems. These "ANAT robots" can be

·11'· DOF as each module is a complete motorized robotic system that folds

e modules connected before and after it in its chain, and therefore a single

one degree of freedom. The more modules that are connected to one

ore degrees of freedom it will have. L-shaped modules can also be designed

must become increasingly smaller as the size of the chain increases, as

ed to the end of the chain place a greater strain on modules that are further

~~. ANAT H-shaped modules do not suffer from this problem, as their design

lar robot to distribute pressure and impacts evenly amongst other attached

erefore payload-carrying capacity does not decrease as the length of the arm

ular robots can be manually or self-reconfigured to form a different robot,

orm different applications. Because modular robots of the same architecture

posed of modules that compose different modular robots, a snake-arm robot

.e with another to form a dual or quadra-arm robot, or can split into several

, and mobile robots can split into multiple smaller ones, or combine with

a larger or different one. This allows a single modular robot the ability to be

ialized in a single task, as well as the capacity to be specialized to perform

8



tic technology is currently being applied in hybrid transportation, industrial

uct cleaning and handling. Many research centres and universities have also

technology, and have developed prototypes.

C 7 I ı ative robots
llaborative robot or cobot is a robot that can safely and effectively interact with

ers while performing simple industrial tasks. However, end-effectors and other

- ktital conditions may create hazards, and as such risk assessments should be done

... any industrial motion-control application.

UJll.liiWUrative robots most widely used in industries today are manufactured

ısı:..-c:saı Robots in Denmark.

xter, introduced on September 18, 2012, is a product of Rethink Robotics (whose

ras Rodney Brooks), was an industrial robot selling for about that was designed to

ract with neighboring human workers and be programmable for performing

. The robot stopped if its movement encountered a human in the way of its

I iı arın and had a prominent off switch, which its human partner could push if

¥¥Hry. The product, intended for sale to small businesses, was touted as the robotic

7 Ft of the personal computer. Costs were projected to be the equivalent of a worker

I iıtv an hour .

.-- ••ry robots
e experts and academics have questioned the use of robots for military combat,

ı ı.ally when such robots are given some degree of autonomous functions. There are

ems about technology which might allow some armed robots to be controlled

- fy by other robots. The US Navy has funded a report which indicates that, as military

ome more complex, there should be greater attention to implications of their

ake autonomous decisions. One researcher states that autonomous robots might
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mane, as they could make decisions more effectively. However, other experts

in particular, the EATR, has generated public concerns over its fuel

it can continually refuel itself using organic substances. Although the engine for

is designed to run on biomass and vegetation specifically selected by its sensors,

can find on battlefields or other local environments, the project has stated that

Manuel De Landa has noted that "smart missiles" and autonomous bombs equipped

ificial perception can be considered robots, as they make some of their decisions

••ııımııously. He believes this represents an important and dangerous trend in which

F bare handing over important decisions to machines.

L1uı~ robots

uction:

Over the last three decades, automobile factories have become dominated by robots.

_ c ical factory contains hundreds of industrial robots working on fully automated

vehicle chassis on a conveyor is welded, glued, painted and finally assembled at a

:liipJfilce of robot stations.

ıı.taı;ng:
Industrial robots are also used extensively for palletizing and packaging of

actured goods, for example for rapidly taking drink cartons from the end of a

yor belt and placing them into boxes, or for loading and unloading machining centers.

~nics:

Mass-produced printed circuit boards (PCBs) are almost exclusively manufactured

ick-and-place robots, typically with SCARA manipulators, which remove

_ electronic components from strips or trays, and place them on to PCBs with great

10 
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robots can P,lp,ce hundreds of thousands of components per hour, fa~~~

z C - ıg a human in speed, accuracy, and reliability.

· gent AGV drops-off goods without needing lines or beacons in the workspace

..-,uı;- robots, following markers or wires in the floor, or using vision or lasers, are used to

zaısı.,on goods around large facilities, such as warehouses, container ports, or hospitals.

Early AGV-Style Robots

Limited to tasks that could be accurately defined and had to be performed the same

way every time. Very little feedback or intelligence was required, and the robots

needed only the most basic exteroceptors (sensors). The limitations of these AGVs

are that their paths are not easily altered and they cannot alter their paths if obstacles

block them. If one AGV breaks down, it may stop the entire operation.

Interim AGV-Technologies
Developed to deploy triangulation from beacons or bar code grids for scanning on

the floor or ceiling. In most factories, triangulation systems tend to require moderate

to high maintenance, such as daily cleaning of all beacons or bar codes. Also, if a

tall pallet or large vehicle blocks beacons or a bar code is marred, AGVs may

11



9Q.A.!uıe lost. Often such AGVs are designed to be used in human-free

IWz t AGVs (i-AGVs)
as SmartLoader, SpeciMinder, ADAM, Tug Eskorta, and MT 400 with

designed for people-friendly workspaces. They navigate by recognizing

es. 3D scanners or other means of sensing the environment in two or three

help to eliminate cumulative errors in dead-reckoning calculations of the

nt position. Some AGV s can create maps of their environment using scanning

simultaneous localization and mapping (SLAM) and use those maps to navigate

e with other path planning and obstacle avoidance algorithms. They are able to

omplex environments and perform non-repetitive and non-sequential tasks such

~g photomasks in a semiconductor lab, specimens in hospitals and goods in

For dynamic areas, such as warehouses full of pallets, AGVs require

75 - 1&al strategies using three-dimensional sensors such as time-of-flight or stereovision

a ch robots
,1ıile most robots today are installed in factories or homes, performing labour or

· ıg jobs, many new types of robot are being developed in laboratories around the--.L. Much of the research in robotics focuses not on specific industrial tasks, but on

- ai?tons into new types of robot, alternative ways to think about or design robots, and

• to manufacture them. It is expected that these new types of robot will be able to

world problems when they are finally realized. [l]

Laws of Robotics (often shortened to The Three Laws or Three Laws) are a set

evised by the science fiction authorlsaac Asimov. The rules were introduced in his
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