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ABSTRACT
Motion Controlled Robot is a robot that can be moved by appendage developments. We should do nothing
more than simply wear a motion gadget which comprises of a sensor, for example, accelerometer. The sensor
mounted on your hand will judge the development of hand in a specific course which will bring about the
development of the robot toward the hand development. In this time of current innovation, innovation has diminished
working hours and has made entangled operations easier. Mechanical technology is an extremely incomprehensible
field that has helped us make some magnificent machines that help us in our day by day lives or even financially.
Run of the mill mechanical robots as a rule performs undertakings that are troublesome, hazardous, excessively
perplexing or dull. They lift substantial weights, and a great deal of manual work, for example, welding should be
possible utilizing robots. They can perform the same strategy in lesser time with more exactness. This mechanical
arm is centered on interfacing so as to add to a gadget the equipment with programming and making something
which makes the execution of entangled exercises agreeable. In spite of the fact that the working of an automated
arm is extremely streamlined, the usage of this arm requires a decent information of Engineering Mechanics, Arduino
stage, Electronics Devices for the most part sensors and Embedded Systems also.
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1. INTRODUCTION

When people began wishing with get to be God, they made robots keeping in mind the end goal to contend
with God. When we attempt to outline robot as an option for a person, we need to picture the mind of a human with
programming furthermore reenact the organs of people with mechanical types of gear. Motions are and have been
the most vital piece of human discussions. They pass on significantly more than words can and are restricted to
human collaborations as well as used to interface with the advanced world around us also. So we chose to create
something that breaks the boundaries and conveys the advanced world closer to the human world utilizing signals.
The name of our coordinated venture is signal controlled automated arm. The primary target behind this task is to
make a mechanical arm that would emulate the signals of a human arm. There are three sections that constitute our
arm. The arm moves as per the movement of the glove that is worn on the human arm. In this world there are diversely
incapacitated individuals who face trouble in their day by day life. There are numerous crippled individuals who are
not ready to perform their everyday assignments. To make their life simple and agreeable, robots assume a capable
part. With the help of signals disabled individuals can do their work by simply offering directions to the automated
arm as the gripper joined to the arm can lift the overwhelming weights likewise relying upon capacity of gripper.
Robot is a machine which can perform human assignments with most extreme precision with zero human blunders.
Can they help amputees as well as the regions which are dangerous or hazardous for human life, for example, hurtful
gas commercial ventures and places where unstable gasses exist, motion based arm makes it less demanding and
lessens the danger. A motion controlled robot can be controlled with the development of hand as it were. It acts
according to directions given by the administrator through signals. Hand glove comprises of sensors and
microcontroller.

Figure.1. Block diagram of motion Controlled Robot
Components Used: a) Potentiometer, b) Gripper, ¢) Arduino, d) Accelerometer IMU-MPUG050, e) Servo Motors,
) Glovers, g) Accelerometer (adx1335).
Arduino UNO Board: It contains At mega AVR328 smaller scale controller and has fourteen advanced Output and
Input pins out of which 6 pins can be utilized as PWM yields and 6 pins can be utilized as simple inputs, fired
resonator, a USB association, a force jack, an ICPS header, and a reset catch. The working voltage is of UNO board
is 5V.
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Figure.2. Schematic of Arduino UNO Board
Table.1. Arduino Board Specifications

Input voltage (limit) 5-20V
Operating Voltage 5V
Digital 1/0 Pin 6

DC Current per /O Pin | 40Ma
DC Current for 3.3V Pin | 50mA

Flash Memory 32KB of which 0.5KB
SRAM 2KB

EEPROM 1KB

Clock Speed 16MHz

Analog Input Pins 6

Gyro, Accelerometer Imu - Mpu6050: The 6 level of flexibility gyro, accelerometer is intended for minimal effort
and expends less power. They can quantify gravitational strengths, make speed furthermore the introductions. In our
task, we have utilized spinner module since accelerometer can't give the readings of three movements. One, when
the accelerometer is parallel to earth, the estimation of speeding up because of gravity won't change. That is the
reason as opposed to utilizing accelerometer alone, we have utilized whirligig, which is a blend of accelerometer and
spinner and magnetometer.

Perusing the default values for the spinner is simple. The DMP i.e. Computerized Motion Processor can do
snappy estimations on the chip. This decreases the heap for the microcontroller and Arduino. The DMP is likewise
ready to perform figuring’s with the sensor estimations of another chip, for instance a magnetometer associated with
the second - 12C-transport. The estimations ought to be done in these conditions:

The sensor ought to be put as even as could reasonably be expected. It ought to in a perfect world be put on
cement rather than a wooden table. 3-hub accelerometer is a sensor that can quantify the development influencing
the sensor in all the 3 headings X, y, z hub. Affectability of accelerometer is high and is extremely hard to manage.
ADXI335 is proportion metric gadget, that is, its yield affectability relies on upon information voltage. For dealing
with the issue of affectability can utilize the "for" circle in the project and take normal qualities. The primary point
of preference of the accelerometer is that the qualities won't change unless there is an adjustment in position or it
recognizes any kind of development. Be that as it may, the weakness of an accelerometer is that any kind of disparity
or unsettling influence can trigger a blunder in the readings. In this way, to make these qualities right and precise,
whirligig sensor was utilized.

Gloves: Robotic glove houses the circuit which controls the automated arm. It comprises of Arduino Mega 2560.
The Gyroscope introduced takes the edges and increasing speed in each of the three headings of the hand separately,
sends the signs to the Arduino Mega through wires where the qualities are joined and prepared at the same time. In
the meantime, the potentiometers are sending so as to do their occupation the level of development of the finger to
the Arduino mega. The prepared qualities are then transmitted from the module to the mechanical arm. The module
takes the criticism from the arm and sends the new handled signs to it.

Servo Motors: Servo engines have a blunder identifying criticism controlling framework which controls the
execution of a framework. Servo engines are fundamentally DC engines with a servo system for exact and precise
control of rakish positions. The servo engine's revolution is confined from limit 90° to 180° however servos don't
pivot persistently and they can be utilized for turns of 0 to 90° or for O to 18. We utilized three servo engines as a
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part of our venture. The principal servo was installed in the wooden base than goes about as shoulder. The second
servo engine was appended to the associating joint between the shoulder and the elbow which helps in the flat
development of the entire framework. The third servo engine was joined to the gripper that controls the opening and
shutting of its jaws.

Figure.4. Servo Motors connected to wheels
Gripper: A mechanical gripper is a gadget that uses mechanical fingers controlled by a system to hold an article.
The fingers likewise alluded to as the jaws of the gripper are expansion to the fundamental build that really reach the
article either by physically or by getting a handle on the item. The development of sliding pot to a specific resistance
in one heading would drive the gripper to open, while the development of the pot in inverse course causes the spring
to compel the gripper to close.

Figure.5. Gripper
Sliding Potentiometer: Normally to make a controller that is fit for recognizing finger developments, flex sensors
are utilized yet as they are to a great degree excessive and brittle so we thought of utilizing sliding pots. These
potentiometers are 8 times less expensive and significantly more precise then the flex sensors

2. DESIGNING WORK

Today there are great deals of mechanical arms that are controlled utilizing human signals. In this segment,
we highlight a percentage of the officially existing mechanical arms and their fundamental elements. Mechanical
technology is an exceptionally inconceivable field with its emphasis focused on controlling things naturally. In this
area, we additionally attempt to separate our task from the other mechanical arms that as of now have been discussed.
Design and implementation of a wireless gesture controlled Robotic Arm with Vision: In this specific venture,
the automated arm has grasping ability. They have made utilization of a camera which sees the arm development and
perceives the predefined developments and moves the mechanical arm likewise. This is, nonetheless, a more
perplexing adaptation of controlling an arm with motions. In our undertaking, we have made a glove which has the
sensor altered on it so there is no camera included, in this manner, less many-sided quality and less odds of mistake.
Likewise, the above said undertaking has utilized an accelerometer as their sensor instead of our own. We have made
utilization of a gyrator which gives even the flat movement which is limited in an accelerometer.
Gyro-Accelerometer Based Control of a Robotic Arm Using AVR Microcontroller: The above said automated
arm is a gyro-accelerometer based undertaking in which they have utilized AVR microcontroller and the arm can lift
objects. In our undertaking nonetheless, we have made an option to the typical mechanical arm with a gripper by
adding an undeniable hand to it which contains four fingers and a thumb. Notwithstanding lifting things up, it can
likewise indicate distinctive mix of fingers or diverse signals like a human arm.
Accelerometer based Control of an Industrial Robotic Arm: In this venture, they have utilized a neural system
that uses a back engendering calculation to perceive arm signals which are later utilized as the information to control
the robot. The sensor utilized by them is accelerometer. However, accelerometer regularly represents a major issue
when the arm is made to move around a solitary hub. In that situation, the accelerometer readings don't change.
Along these lines, we utilized gyrator in light of the fact that the Coriol is power empowers the rotator movement
regardless of the fact that an article is moving around its own particular axis.
Grip See: A Gesture-Controlled Robot for Object Perception and Manipulation: In this task, they have
empowered the communication of the PC with the automated arm. The circuit utilizes accelerometer for the signals
yet as indicated by our study, an accelerometer can recognize just two kinds of movements, pitch and move
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movements individually. When it goes to the yaw movement, the estimation of increasing speed because of gravity
did not change in this movement. So for yaw movement, we have utilized accelerometer in addition to whirligig
module that is MPU6050. MPUG6050 can give readings for yaw, pitch and additionally move movement.

3. WORKING

How the Robot works:

Motion Detecting: Ideally, to make such a motion controller, to the point that is controlling an arm utilizing signals,
flex sensors are utilized to distinguish the development but since they are expensive and sensitive as well, we chose
to utilize sliding straight potentiometers for this reason. We appended a string to the handle of the sliding
potentiometer, and attached the string to the fingers so now when we twist our fingers forward, the handle of the
potentiometer pushed forward all of a sudden. We joined a string to the pot so that the handle retreats when we
discharged our fingers.

Accelerometer Calibrating: We utilized a standard ADXL335 three pivot accelerometer which identifies position
and development and attempted to align it. When we tried it for a solitary pivot, it worked precisely. The code is
very simple. We took the base and most extreme readings translated from the accelerometer and mapped it from 0
to 180. We then appointed these qualities to the servo engine. Be that as it may, when we had a go at utilizing two
hub of accelerometer all the while, a considerable measure of mistakes began coming up. The z-hub perusing did not
change by any stretch of the imagination, regardless of how we moved the accelerometer. The x-pivot perusing
changed when the accelerometer was turned about x-hub yet it likewise changed when we pivoted it about the y-hub.
The y-hub worked effectively. So we chose to utilize y-hub with the end goal of location of elbow development. The
Accelerometer has 6 pin as appeared in Figure.6.

ST VDD
GND

Figure.6. Accelerometer 6 pin Representation

We will give the +5volt to VDD and essentially associate GND to the ground for biasing. On X, we will get
the simple information data for x course development. On Y, we will get the simple information data for y bearing
development. Also, on Z, we will get the simple information for z heading development. ST pin is required for setting
the affectability of the accelerometer.
Hand Work: The material utilized for making the arm is wood. This is on account of wood is very light in weight
and moves with exactness also. We utilized servos for the movement of the arm furthermore joined a servo to the
gripper alongside a dc engine. The base was made to turn by appending it with a wooden square in which a servo
was inserted.
Robotic Arm: The upside of utilizing a movement sensor, for example, spinner prompts a simple control of our
mechanical arm. The utilization of muddled components such as riggings or press catches can be stayed away from.
Applications are performed with full precision with less likelihood of mistake. This level of exactness is
exceptionally hard to accomplish with some other framework. Robots are effective in expanding throughput speed
that specifically affect generation as they can work at a uniform pace without ceasing for breaks and have
extraordinary capacity to deliver more productivity than people. Robots likewise achieve an expansion in work
environment wellbeing. This is the basic part of the framework since this part which does the picking and dropping
assignment of the venture. The mechanical arm is outfitted with a gripper for picking and setting the items and an
arm mounted on a robot auto for raising and bringing down the articles. Both the arm and gripper are appended with
servo engine to control the development. These developments are synchronized with the hand motions of the client,
in this way, working the automated Arm. The accelerometer mounted close by which deciphers the hand signals.
Likewise, the distinctive hand motions are given below.
Motion 1: To lower the arm
Motion 2: To raise the Arm
Motion 3: To close the Gripper mouth so that it can pick the object
Motion 4: To open the Gripper Mouth so that it can place / drop the object
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4. CONCLUSION

The target of this undertaking is to make an automated arm that can help debilitated individuals or can be
utilized at the spots which are unsafe for people. The development is exact, precise, too simple to control and inviting
to utilize. The mechanical arm has been made deliberately and in a point by point way so that the development of
the robot can be controlled precisely. This mechanical arm control strategy will be useful in numerous angles to
make human life agreeable and simple.
Future Scope: The venture is based on a wired model. It could further be produced to deal with remote
correspondence, in this manner permitting the client to move in an even and a less demanding and an unlimited way.
a) Degrees of flexibility of the mechanical arm can be expanded by embedding more servos engines.
b) Reverse kinematics procedure can likewise be actualized in mechanical arm.
¢) Graphical client interface can likewise be added to make mechanical arm easy to understand
d) With the assistance of web interface the arm can likewise be controlled in remote ranges.
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