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ABSTRACT:
Robotics has been acknowledged as a mainstay in the industrial automation domain for decades. It is gradually making
its headway into domains of military, medical and vehicle applications domain.

The aim of this project is to enhance the interactivity for controlling Robotic Arm( R700 Vector) in an open source by
adding a virtual word input by enabling the users to interact with the real world and making the entire process user
friendly.

The R700 Vector Robotic Arm is a high quality robot made of heavy gage aluminum. Wireless options are available and
as the robot is I 2 C based, you can build on it using other modules. The R700 enables students and hobbyists alike to
learn about mechatronics, and C language programming. The Vector is run by an agile ATMEGA64 chip and can be
maneuvered using the included keyboard or RACS software which equips you to record the robots actions and play them
back. Control using the included keyboard or RACS software. Using the software you can record the movements of the
Vector and play them back the robot.

Designed and realized in the project, the robot arm has the ability to move in 4 axis directions with 6 Servos (4 Pcs.
S06NF and 2 Pcs. S05NF). Thanks to the holder, you can take the desired material from one place and carry it to another
place, and also mix it with the material it receives. While doing this, robot control is provided by connecting to the
Wireless module (APC 220). The APC220 radio module provides a simple and economic solution to wireless data
communications. Integrates an embedded high speed microprocessor and high performance IC thatcreates a transparent
UART/TTL interface, and eliminates any need for packetizing and data encoding.

The arm movements can be made smoother by using RACS software. Also by using 360 degree rotation servo motors
instead of 180 degrees servo motors the arm movements can be made more accurate and smoother. Therange of Wireless
module (APC 220) used in this project has been restricted to 100m in outdoor.
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(i) INTRODUCTION:
Robotics is the branch of engineering science & Technology related to robots, and their design, manufacture,
application, and structural disposition. Robotics is related to electronics, mechanics, and software. Robotics
research today is focused on developing systems that exhibit modularity, flexibility, redundancy, fault-
tolerance, a general and extensible software environment and seamless connectivity to other machines, some
researchers focus on completely automating a manufacturing process or a task, by providing sensor based
intelligence to the robot arm, while others try to solidify the analytical foundations on which many of the basic
concepts in robotics are built. [2]

In this highly developing society time and man power are critical constrains for completion of task in large
scales. The automation is playing important role to save human efforts in most of the regular and frequently
carried works. One of the major and most commonly performed works is picking and placing of jobs from
source to destination.
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Present day industry is increasingly turning towards computer-based automation mainly due to the need for
increased productivity and delivery of end products with uniform quality. The inflexibility and generally high
cost of hard-automation systems, which have been used for automated manufacturing tasks in the past, have
led to a broad based interest in the use of robots capable of performing a variety of manufacturing functions in
a flexible environment and at lower costs. [5] The use of Industrial Robots characterizes some of
contemporary trends in automation of the manufacturing process. However, present day industrial robots also
exhibit a monolithic mechanical structure and closed-system software architecture. They are concentrated on
simple repetitive tasks, which tend not to require high precision. [6]

The pick and place robot is a microcontroller based mechatronic system that detects the object, picks that
object from source location and places at desired location. For detection of object, infrared sensors are used
which detect presence of object as the transmitter to receiver path for infrared sensor is interrupted by placed
object [1].

(i.i) ETYMOLOGY:
The word robotics was derived from the word robot, which was introduced to the public
by Czech writer Karel Capek in his play R.U.R. (Rossum's Universal Robots), which was published in
1920. The word robot comes from the Slavic word robota, which means labour. The play begins in a factory
that makes artificial people called robots, creatures that can be mistaken for humans – very similar to the
modern ideas of androids. Karel Capek himself did not coin the word. He wrote a short letter in reference to
an etymology in the Oxford English Dictionary in which he named his brother Josef Čapek as its actual
originator.[12],[3]

According to the OxfordEnglishDictionary, the word robotics was first used in print by Isaac Asimov, in
his science fiction short story "Liar!” published in May 1941 in Astounding Science Fiction. Asimov was
unaware that he was coining the term; since the science and technology of electrical devices is electronics, he
assumed robotics already referred to the science and technology of robots. In some of Asimov's other works,
he states that the first use of the word robotics was in his short story Runaround (Astounding Science Fiction,
March 1942). However, the original publication of "Liar!" predates that of "Runaround" by ten months, so the
former is generally cited as the word's origin. [8]

(i.ii)WORKING/TECHNOLOGICAL IMPACT:

1. First check all mechanical assembly and electronic of the Connect the power 12V (18 V = absolute
max.).

2. Switch the robot on with the main On/Off switch.
3. Voltage supply
4. Power adaptor
5. There are 2 options to power the robot.
6. The easiest solution is toconnect the included power adaptor with an output voltage of 12V/3Amps.

Properly installed software is of paramountimportance for all following chapters.As you need administrator
rights, you have to log into your system as an administrator. [4]

We recommend you read the whole chapter thoroughly first before starting withthe installation. And then that
you proceed step by step.The user must have basic knowledge of Windows or Linux based computersand be
familiar with current programs such as file managers, web browsers,text editors, file compression software
(WinZip, WinRAR, unzip and others)and eventually Linux shell etc. If your computer knowledge is very
limited, you
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Should learn more about systems before you start using the Robot Arm. [6], [7]thismanual is not intended as
an introduction to computers which would go muchfarther. It is only aimed at the Robot Arm, its
programming and the specificsoftware required.

<CD-ROM drive>:\Software\Firefox

Just in case you haven’t installed an updated web browser (it should be at least
Firefox 1.x or Internet Explorer 6 ...)

(ii.i)ROBOTLOADER:
The RobotLoader has been developed to easily load new programs and allextension modules onto the Robot
Arm (as long as the modules are fitted witha compatible bootloader). Moreover it contains a few useful extra
functions ase.g. a simple terminal program.It is not necessary to install the RobotLoader. Just copy the
program somewhere

In a new folder on the hard disk.<CD-ROM drive>:\Software\RobotLoader\RobotLoader.zipUnpack the
program somewhere on your hard disk e.g. in a new folder C:\Program\RobotLoader (or similiar). This folder
contains the

RobotLoader.exe file that you can start with a double-click.[8], [2], TheRobotLoader program itself is in the
Java archive (JAR) RobotLoader_lib.jar. Alternatively you can start this via the command line:

Start the calibration program to calibrate the robot.

To this end, please click on the button “Add” at the bottom of the
RobotLoader window and select the file RobotArmExamples [MINI],

"Example_11_Selftest\RobotArm_Selftest.hex“ in the exampledirectory.
With the Racs software and ARX-WRL[APC 220]set,you can control the robot arm wirelessly.Below we
describe step by step how it works

- Connect the RP6v2 programmer and the APC-220 to the PC, exactly how it is described on the CD.
- Connect the other APC to the PCB of the Robot Arm (See page 16).
- Upload the wireless Racs HEX data into the Robot Arm processor.
- Select the connect COM port in the RACS  software
- Push the start button (Robot Arm PCB)
- EnableWireless –Connect and Servo Power.

(iii)ARCHITECTURE.

RACS ROBOT
LOADER

ROBOTIC
ARM

POWER
SUPPLY

WIRELESS
MODULE
(APC-220)

PC
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(iv)SCOPE.
Robotics arm has variety of usage in the modern robotics world enhancing the industrial,domestic,aerospace
arena. The application of robotic arm can be more widely used by using remotely, hence communicating
through various wireless network can increase the demand of robotics in the present modern age.

There are many different wireless connectivity involved in the controller for the robotics namely
zigbee,Bluetooth, RS432,IR and etc. The usage of APC-220 wireless module helps to achieve efficient and
maximum baud-rate hence making a perfect sub module (robotic arm) for faster and high speed rate for
various applications.[5],[12],[3]

1. Demand and supply of robotics- Mechanical robots are more available and moderate today than any
other time in recent memory. Standard robot models are presently mass-delivered, making more accessible to
take care of the consistently expanding demand. This expanded availability has, thus, prompted an unfaltering
value drop for new robots. Likewise, the utilized apply autonomy advertise is further growing open doors for
ease models.
2. Incorporation Made Simple-Today, automated joining is more direct, more helpful for fitting and
play establishment. Peripherals, robot models, and controllers are intended to convey all the more effortlessly
with each other. This similarity makes for simpler work cell building and the subsequent frameworks are more
solid and adaptable.
3. Institutionalization Six-hub mechanical robots have turned out to be more uniform. When looking at
robots from a wide range of makers, it's anything but difficult to see the essential likenesses in style and ease
of use. Market rivalry has realized almost exchangeable robot arrangement (think payloads and work envelope
ranges).
4. Increased Flexibility-Current mechanical autonomy parts and models can deal with additional. They
are worked to offer many-sided quality and solidness in various settings. Welding weapons have more
noteworthy life span. Welders can deal with more assortment. Robot innovation keeps on progressing -
making vigorous, fit item.
5. End-of-Arm Tooling- The adaptability offered by the utilization of fast switch EOAT highlights
opens up vast cost-sparing openings. EOAT takes into account the union of synchronous or dynamic
undertakings through the compatibility of particular end segments including: gripper frameworks, vacuum
frameworks, 3-jaw tosses, rapid axles, barrels, or penetrates.
6. Dual-arm Technology- The introduction of the dual-arm design has provided solutions to production
scenarios requiring a high level of dexterity and agility. The ability to program the dual-arms to work either
collaboratively or separately makes them capable of executing an exceptionally wide range of assembly,
picking, and tending applications.
7. Vision Guidance- The unique camera sensory system of vision-guided robots allows for the pick-
and-place of multiple parts of varying geometry and eliminates the need for careful orientation of parts when
feeding the system. Additionally, when multiple products are manufactured on the same process line, the
software-controlled switchover can be accomplished very quickly and without mechanical adjustment.[7]

(v)TESTING:
With these modules you can not only communicate via an infrared link with your robot, but also via RF
waves. The advantage of RF high frequency waves is that the transmitter and the receiver do not need to be in
visual contact

It can have a good performance in strong interference circumstance as well, for example the industry field.
The technique is advanced in data transfers area

APC220 is a cost-effective and easy applied module that not only can transmit transparent data with large data
buffer zone. [8]

The commands to move the robot are described in the manufacturers manual,available inside theRobot
manualsfolder of the repository. The libraries neededfor the robot are located in thelibfolder.In order to get the
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robot’s position and orientation in the Smart Mobility Labyou can use the official RACS and
ROBOTLOADER. The programrobotcode.inoin theTest programs/Robot testfolder can beused to test the
correct behavior of the robot. It allows the user to send a controlcommand or a read-state request to the robot.

APC-220 Module (Characteristics)
 Max. 120 meter @ 1200 baud

 1200 to 57600 baud (UART)

 1200 to 19200 baud (AIR)

 QFSK modulation

 UART/TTL interface

 256 bytes data buffer

 Embedded watchdog

 3.3 V - 5.5 V/ 25-35 mA

 418.00 to 455.00 MHz

(v) CONCLUSION:
This is the most efficient way to implement Robotic Arm in the Industry for Pick and Place operations and a
detailed description is provided on how to assemble , interface, install and program the Robotic Arm and how
it can be used for other applications aswell.

The paper provides information in detail of how the Robotic Arm can be designed and Programmed. The next
step forward is how to make autonomous Robots who can make decisions on their own without human
intervention or assistance. It can be achieved by enhancing the robot by adding more sensors and more
intelligent processors and controllers, artificial intelligence. Efficient programming is necessary to make sure
the robotic arm performs the actions precisely without errors. The paper also shows how we can use the
Robotic Arm with a wired keyboard, wirelessly with a Bluetooth connection. [6], [14]
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