(A) Components assembling
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	The arm control by robotics is very popular in the world of robotics. The essential part of the robotic arm is a programmable micro controller based brick capable of driving basically Two servos & a dc motors design to form an anthropomorphic structure. 

Our primary objective is to make the Robotic arm, having two servo motors & a dc   motor to interface with the In-Development of a Microcontroller Based Robotic Arm. It provides more interfaces to the outside world and has larger Memory to store many programs

Approach:
We were able to perform a detailed study of the robotic arm and the micro-controller. We Tested the built robotic arm, and the servo motors & dc motors when the robot is loaded. We also learnt and familiarized with the micro-controller using assembly language, and converting the assembly language codes to hexadecimal codes using a development board.
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Mechanical Structure of the Arm:
In constructing our arm, we made use of Two servo motors and a dc motors and gears since our structure is a three dimensional structure. A typical prototype that we employed is as shown in Figure. There is a servo motor at the base, which allows for circular movement of the whole Structure; another at the shoulder which allows for upward and downward movement of the Arm; while at last dc motor at the wrist allows for the picking of objects by the magnetic hand.

Micro-Controller: 
The various components of the MCU shown in Figure 2 are explained below:

Random Access Memory (RAM): RAM is used for temporary storage of data during runtime.

ROM: ROM is the memory which stores the program to be executed.

SFR Registers: Special Function Registers are special elements of RAM.

Program Counter: This is the "engine" which starts the program and points to the memory address of the instruction to be executed. Immediately upon its execution, value of counter increments by 1.

Control Logic: As the name implies, it which supervises and controls every aspect of operations Within MCU and it cannot be manipulated. It comprises several parts, 

The most Important ones including: instructions decoder, Arithmetical Logic Unit (ALU) and Accumulator.

A/D Converter: A/D stands for analog to digital. They convert analog signals to digital signals.

I/O Ports: To be of any practical use, microcontrollers have ports which are connected to the pins on its case. Every pin can be designated as either input or output to suit user’s needs.

Oscillator: This is the rhythm section of the MCU. The stable pace provided by this instrument allows harmonious and synchronous functioning of all other parts of MCU.

Timers: timers can be used for measuring time between two occurrences and can also behave like a counter. The Watchdog Timer resets the MCU every time it overflows, and the program execution starts anew (much as if the power had just been turned on).

Power Supply Circuit: this powers the MCU.
Methodology:
The method employed in designing and constructing the robotic arm are based on the operational Characteristics and features of the microcontrollers, stepper motors, the electronic circuit diagrams and most importantly the programming of the microcontroller and stepper motors.
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Block Diagram
The block diagram of our work is as shown in Figure
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(B) Working of the robotic arm

  This work is able to successfully accomplish the defined functionality. A sample robot which can rotate, magnetize an object, lower and raise its arm, by being controlled by the microcontroller is built successfully. The development board is soldered and it used the required procedure for the correct operation of the controller. The development board has been interfaced to the servo & dc motors such that the anthropomorphic like structure can be controlled from the buttons at the base of the structure (robotic arm).

When signal come to robotic arm, it will activated and then it searching for the code object in storage area when it get confirmation of availability thus it call AGV to collect and dispatch that object to its destination of call at the instant of getting signal inbuilt program in AVR controller activate and check signal status incoming signal on USART terminal via RF module thus programmed AVR drive the servos with fix degree which have been place in programming for particular objects ,end effecter as a claw made up of dc geared motor and spar gear assembly with AVR via L293D motor driver h-bridge IC collect the object lift up and drop on AGV and its come back its original position which is mention in its program.  

(C) Purpose of the robotic arm

This robot is a mechanical arm, a manipulator designed to perform many different tasks and capable of repeated, variable programming.
To perform its assigned tasks, the robot moves parts, objects, tools, and special devices by means of programmed motions and points. The robotic arm performs motions in space. Its function is to transfer objects or tools from point to point, as instructed by the controller
In manufacturing industry and nuclear industry, a large fraction of the work is repetitive and judicious application of automation will most certainly result in optimum utilization of machine and manpower. 
A pneumatic `Pick and Place' Robot has been developed to achieve automation in applications where great sophistication is not needed and simple tasks like picking up of small parts at one location and placing them at another location can be done with great ease.

(F) Scope of the robotic arm 
  

· The machine will be of great use to perform repetitive tasks of picking and placing of small parts (up to 500 gms) in an industrial production line.

 

· Its use can be extended and exploited by few modifications to do difficult and hazardous tasks for industrial applications.

  

  

· It  can  be  used to do small assembly work effectively due to its great added accuracy for placement of parts, which is further extended scope of our project

The machine provides motion to the end effectors in the theta and Z directions. The end effecter can be a pair of pneumatic grippers, a set of multiple grippers, magnetic pick-up, vacuum pick-up etc. The device has its own in-built logic and all the movements of the device are controlled by the combination of control valve and reversible valve which form the vital part of the machine. A single pulse of air given to the control valve activates the reversible valve and admits air alternately to the two pneumatic cylinders during one cycle. This causes to and fro linear motion of the common rack which is converted into the rotary motion of the pinion and ultimately imparts angular sweep (theta) and vertical motion (Z) at the end of each stroke to the head carrying the pickup arm with the end effecter. Angular sweep (theta) as well as the vertical motion (Z) is adjustable by means of mechanical stoppers. The operating speed of the pickup arm can be varied to suit the requirement by operating the flow control valves provided on the two cylinder heads. During one operating cycle the pickup arm carrying the end effecter starts from its home position, goes to the other end, picks up the part and returns to its original home position. The picked up part is delivered to the home position when the next cycle is triggere

1. AUTOMATED GUIDED VEHICLE
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  Definition

An automated guided vehicle or automatic guided vehicle (AGV) is a mobile robot that follows markers or wires in the floor, or uses vision or lasers. They are most often used in industrial applications to move materials around a manufacturing facility or a warehouse. Application of the automatic guided vehicle has broadened during the late 20th century and they are no longer restricted to industrial environments.
The lower cost versions of AGV are often called as automated guided carts, which are available in variety of models and can be used to move products on assembly line, transport goods throughout plants as what our project demands.

An AGV to be used here will be using path select mode which chooses a path it uses the measurements taken from the sensors and to the value given to them by programmer when an AGV approaches a decision point then it only has to decide whether to follow path among 1,2,3 etc .This decision is rather simple since it already knows its path from its programming .This method can increase the cost of an AGV because it requires to have team of programmers to program the AGV with correct paths and change the path as when necessary . This method whereas is easy to change and setup.

In its simplest form it follows the concept of line follower mechanism , thus sensing and maneuvering the robot to stay on course while constantly correcting wrongs moves by using feedbacks mechanism forms a simple yet effective closed loop system .

  It may be that the path be irregular which implies for inefficient line following, thus making the use of microcontroller one can actuate a motor to run at certain rpm and the other to move at another .This can generate any radius of curvature and give the most effective line follower.

  It may be possible that the photodiodes so used behave differently .thus we need to calibrate the sensors so that the logical part of the code deals with the same range of sensors. 
(A) Obstacle sensing 

It consist of IR transmitter TSOP receiver sensor while moving the on track  its emits infra red light in forward direction in case some obstacle is present on the way of moving the reflection of infrared light is receive by TSOP receiver sensor which amplified the weak signal and give the output in 36khz frequency which are connected on the interrupt pin of the    controller which enable immediate stopping all the operation  and vehicle stop while interrupt disable when object is not present on in front of vehicle no repletion will come and vehicle performing its programmed functions.

Working of obstacle sensing device
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(B)  Component  study

(i) Mechanical part

(ii) Programmable part

(iii) Operating system

(iv) sensors

The details of these areas under :

(i) mechanical parts

(a) Caster wheel

(b) DC motor

Block diagram of an line follower robot

 For moving an AGV (line following robot) we have two dc motors attached to the wheels and gear system and two caster wheel.

(a) Caster wheel :

 It has Omani directional motion of freedom it has metal sphere in the casting of metal cup its move according to force of motion on exert on it.


    (b)  DC motors
     Why dc motors?

The dc motors are most easy to control .One dc motor will require  only two dc signals for its operation , if we want to change the direction  then we just need to change the polarity of the power across it . We can vary speed by varying the voltage across the motor by making use of gears.

  The dc motor does not have enough torque to derive a robot directly by connecting wheels to it, gears increases the torque at the expense of the speed.

Mathematical interpretation

   Rotational power(p)= Torque(t)*Rotational speed(w)

· T = P/w

    P is constant for dc motor with constant electrical power.

   Thus the torque is inversely proportional to the speed

    T a 1/w

    By using two motors we can move robot in any direction, the steering mechanism of robot is                called as differential drive.

Usage of motor driver:
From microcontroller we cannot connect a motor directly because microcontroller cannot  give sufficient current to the drive the dc motor ; the motor drive connected across it is a current enhancing device which act as a switch ,thus we insert a motor derive between motor and microcontroller.

Using our L298 H-Bridge based product, one can easily drive relays, solenoids, DC and step-motors. It has 4 control lines which allow you to drive forward, backward and stop two DC motors. 
here we are using L298D and L293D motor drivers

Features 


* Hosts a L293D  H-Bridge 
* 4 input / 4 output (max. 4a) 
* 0-5V TTL level micro-controller interface 
* Integrated diodes 
* Single power source (6-36V) 
* Small size (5x4 )cm

Picture of L298  H-Bridge motor driver

 H- Bridge Motor Control    
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Clockwise rotation :
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Anticlockwise rotation : 

(a) IR sensors


    IR Distance sensors are a low-cost, easy to use analog distance sensor. IR Sensors produce a constantly updated analog output signal depending upon the intensity of the reflected IR, which in turn can be used to calculate approximate range. These sensors are perfect for obstacle avoidance, line following, and even map building! Browse a large selection of IR Sensors with different distance ranges, applications, and output types. IR Photo reflectors are generally used in line following or encoder application, at short distances to detect white or black colors. These sensors are easy to use and low in cost, making them the perfect addition to our next autonomous robot project.

(ii)  Programmable parts 

  With reference to the present AGV we use the ATmega16  microcontroller.

(a) ATmega16A microcontroller

      The ATmega16A is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC architecture. By executing powerful instructions in a single clock cycle, the ATmega16A
achieves throughputs approaching 1 MIPS per MHz allowing the system designed to optimize
power consumption versus processing speed.

Pin diagram of ATmega16A microcontroller




Features

• High-performance, Low-power AVR® 8-bit Microcontroller
• Advanced RISC Architecture
– 131 Powerful Instructions – Most Single-clock Cycle Execution
– 32 x 8 General Purpose Working Registers
– Fully Static Operation
– Up to 16 MIPS Throughput at 16 MHz
– On-chip 2-cycle Multiplier
• High Endurance Non-volatile Memory segments
– 16K Bytes of In-System Self-programmable Flash program memory
– 512 Bytes EEPROM
– 1K Byte Internal SRAM
– Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
– Data retention: 20 years at 85°C/100 years at 25°C(1)
– Optional Boot Code Section with Independent Lock Bits
• In-System Programming by On-chip Boot Program
• True Read-While-Write Operation
– Programming Lock for Software Security
• JTAG (IEEE std. 1149.1 Compliant) Interface
– Boundary-scan Capabilities According to the JTAG Standard
– Extensive On-chip Debug Support
– Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
• Peripheral Features
– Two 8-bit Timer/Counters with Separate Presales and Compare Modes
– One 16-bit Timer/Counter with Separate Presale, Compare Mode, and Capture
Mode
– Real Time Counter with Separate Oscillator
– Four PWM Channels
– 8-channel, 10-bit ADC
• 8 Single-ended Channels
• 7 Differential Channels in TQFP Package Only
• 2 Differential Channels with Programmable Gain at 1x, 10x, or 200x
– Byte-oriented Two-wire Serial Interface
– Programmable Serial USART
– Master/Slave SPI Serial Interface
– Programmable Watchdog Timer with Separate On-chip Oscillator
– On-chip Analog Comparator
• Special Microcontroller Features
– Power-on Reset and Programmable Brown-out Detection
– Internal Calibrated RC Oscillator
– External and Internal Interrupt Sources
– Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby
and Extended Standby
• I/O and Packages
– 32 Programmable I/O Lines
– 40-pin PDIP, 44-lead TQFP, and 44-pad QFN/MLF
• Operating Voltages
– 2.7 - 5.5V for ATmega16A
• Speed Grades
– 0 - 16 MHz for ATmega16A
• Power Consumption @ 1 MHz, 3V, and 25°C for ATmega16A
– Active: 0.6 mA
– Idle Mode: 0.2 mA

Pin Descriptions
· VCC

Digital supply voltage.

·      GND
Ground.

·      Port A (PA7:PA0)
Port A serves as the analog inputs to the A/D Converter.
Port A also serves as an 8-bit bi-directional I/O port, if the A/D Converter is not used. Port pins can provide internal pull-up resistors (selected for each bit). The Port A output buffers have symmetrical drive characteristics with both high sink and source capability. When pins PA0 to PA7 are used as inputs and are externally pulled low, they will source current if the internal pull-up resistors are activated. The Port A pins are tri-stated when a reset condition becomes active, even if the clock is not running.

·      Port B (PB7:PB0)
Port B is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmetrical drive characteristics with both high sink and source capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up resistors are activated. The Port B pins are tri-stated when a reset condition becomes active, even if the clock is not running.
Port B also serves the functions of various special features of the ATmega16A as listed on page
57.

·      Port C (PC7:PC0)
Port C is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port C output buffers have symmetrical drive characteristics with both high sink and source capability. As inputs, Port C pins that are externally pulled low will source current if the pull-up resistors are activated. The Port C pins are tri-stated when a reset condition becomes active, even if the clock is not running. If the JTAG interface is enabled, the pull-up resistors on pins PC5 (TDI), PC3 (TMS) and PC2 (TCK) will be activated even if a reset occurs. 
Port C also serves the functions of the JTAG interface and other special features of the ATmega16A as listed on page 60.

·      Port D (PD7:PD0)
Port D is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The Port D output buffers have symmetrical drive characteristics with both high sink and source capability. As inputs, Port D pins that are externally pulled low will source current if the pull-up resistors are activated. The Port D pins are tri-stated when a reset condition becomes active, even if the clock is not running.
Port D also serves the functions of various special features of the ATmega16A as listed on page
62.

·      RESET
Reset Input. A low level on this pin for longer than the minimum pulse length will generate a reset, even if the clock is not running. . Shorter pulses are not guaranteed to generate a reset.

·      XTAL1
Input to the inverting Oscillator amplifier and input to the internal clock operating circuit.

·      XTAL2
Output from the inverting Oscillator amplifier.

·      AVCC
AVCC is the supply voltage pin for Port A and the A/D Converter. It should be externally connected to VCC, even if the ADC is not used. If the ADC is used, it should be connected to VCC through a low-pass filter.

·      AREF
AREF is the analog reference pin for the A/D Converter.

Crystal Oscillator


XTAL1 and XTAL2 are input and output, respectively; of an inverting amplifier which can be configured
for use as an On-chip Oscillator, as shown in Figure Either a quartz crystal or a ceramic resonator may be used.

C1 and C2 should always be equal for both crystals and resonators. The optimal value of the capacitors depends on the crystal or resonator in use, the amount of stray capacitance, and the electromagnetic noise of the environment.

(b) Component assembling
We need to build the sensor array for the line detection by the AGV. Here Illustrated for IR sensors. We are using 5 channel grid following line sensor module.

General Description 

 The TCRT-LFSM–Digital sensor is used as a as a line sensor, but it can be used as a general-purpose proximity or reflectance sensor. 

The module consist of 5 IR emitter and receiver (phototransistor) pairs Each 

Phototransistor. Theses high performance TCRT sensors IR LEDs emits IR

 Light and phototransistor receive that IR light after re-flections.

 TCRT gives out different analogue voltage for different color and distance.

-Pin No. 

connection

Pin no.

connection

1

GND

6

SENSOR 5

2

VCC

7

SENSOR 3

3

SENSOR 1

8

NC

4

SENSOR 4

9

VCC

5

SENSOR 2

10

GND

This Analog voltage is given to comparator which com-pare  analogue output

 With reference voltage set by user. Then comparator will give digital output

 that is either Logic ”High” Vcc or Logic “Low” GND. 5 sensors mounted in

 Such a way that it can be directly used for line following and grid navigation. 

On board LED indicator helps user to check status of each sensor with open 

Eyes without using any additional hardware. 

 TCRT provides day light blocking filter so erratic behavior is avoided. 

The module is very compact and it gives directly digital out-put. The power 

Consumption is low for this module.  
Pin Configuration 

 If you hold the sensor in your hand with notch of connector facing 

upward as shown in figure then your  pins will be


Application Ideas 

 • Line sensing robots 

• maze solving robot 

• Position sensor for shaft encoder 

• Detection of reflective material such as paper, IBM cards, 

   Magnetic tapes etc. 

• General purpose - wherever the space is limited 

Overview of 5 channel line following module

Overview of Schematic There is 5 TCRT sensors and 5 comparators. Output of  

Each sensor is applied to inverting terminal of com- praetor. The other input to              comparator is  reference voltage set by user which user can modify by varying 

POT.   The output of TCRT sensor is compared with the ref voltage generated by the pot. The output is dependent on the difference voltage. When we use  black surface we 

Get high output and for white surface the output depends upon the distance between TCRT module and the surface.  




Working  The line sensing  mechanism

Architecture of line follower
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Just looking at this drawing really gets brings up a host of ideas and questions. Hardware, software, logic, 

Motor control and many other thoughts come rushing in. I need to slow down and compartmentalize.

Since this project is the basis of beginner’s rob optics projects or contests in just about every robotics club on

  The planet, the drawing provides an out class to teach the different aspects of robotics. The robot’s

 program will require the four main ingredients of every computer, microprocessor, microcontroller and the

Programs that run in them. Here are the four and how they relate to line following project: 

  Input: Read the white/black on the floor and condition the input signal(s)for transmission into the "brain" or computer/MP U/CPU in a way that questions  Can be asked and decisions made.  Process: Based on the inputs received, decide what change (if any) needs to be made to the robots speed and direction. Convert

Something that can be sent to motor speed control and/or steering.  Output: 

Send the old or the newly adjusted control signals to speed and/or steering devices. The steering  mechanism
     Block diagram of line follower                            
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Flow chart of working procedure chart :
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(E)   Purpose of AGV
  The robot must be capable of following a line. 

        It should be capable of taking various degrees of turns

It must be prepared of a situation that it runs into a territory which has no line to follow. (Barren land syndrome)

The robot must also be capable of following a line even if it has breaks. 

The robot must be insensitive to environmental factors such as lighting and noise.

It must allow calibration of the line’s darkness threshold.

Scalability must be a primary concern in the design.

The color of the line must not be a factor as long as it is darker than the surroundings.

(D) Scope

 

· Industrial automated equipment carriers automated cars.

· Tour guides in museums and other similar applications.

· Second wave robotic reconnaissance operations.


CHAPTER 4


SYSTEM WORKING

The replacement of the manual labor being rendered by the man as against the work done by any mechanical, electromechanical or an electronic system has always been viewed in collation with each other.

     But always a midway has served the best solution for it; indeed the fact is their effort rather put on either side of the line is less than what they can achieve working complementarily.

  So our system lays an emphasis on the same , what we have designed is best illustrated  keeping the scene of any conventional industrial frame of working ,especially the assembling section or any packaging unit and here the former case is taken as an example.

  Comprising of mainly three components 

1. Server computer

2. Robotic arm

3. Automated guided vehicle(AGV)

These all when put together forms a system ,what we call it as -                                 

“ Industrial storekeeping by Autonomous guided system”

For its working as soon as the operator in the machine shop finds the requirement of any auto part (let) , then it needs to put on that requirement in form of coded request on the computer (server computer) ; this computer upon accessing the request from the operator by the means of the RF module that locally generates the signals which henceforth is transmitted by it and is directed towards the two,

· AGV

· Robotic arm

The AGV which initially is in its base station called the charging unit, senses the request signal, and follows a path which directs it to take the position besides the robotic arm ,the robotic arm after finding the AGV in the specified (strictly defined)position after a delay of 1 minute, for which it is already programmed to maintain after acknowledging the presence of AGV ;then start performing the operation of picking up and placing of the so required auto part upon the AGV which after getting the proper placement of the object then carries it to the machine shop where it is required; the operator then picks up the object from the AGV  thereby freeing the AGV from the so liable work  and then the  AGV returns back to its initial position  that is its charging unit.

Thus by the means of our, so designed system the tedious work of  making the heavy auto parts carriage from one place to another within the department  of the industry is hereby faithfully and easily casted off by the system. This accomplishment has rendered the following-

1.Time saving 

2. Elimination of physical labor which otherwise is to be bored by human workers.

3. Systematic operation.

4. More or less wireless operating mode of operation.  
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Circuit diagram of  Robotic arm
Circuit diagram of Automated guided vehicle

PCB of robotic arm and automated guided vehicle


CHAPTER 5

CONCLUSION
(1)   Thus the aim for the atomization in manufacturing units by the mean of employing process or sequence of programmed operation with little or no human labor using electromechanical techniques is made.
(2)   The goal of less or no probability of error; with real time management is achieved.

(3)     Easy operating format by use of computer is obtained.

(4)     Elimination of the stressed watch by human operators on systematic working to achieve desired production in the industry is made.

(5)    By developing an autonomous nature of the system, the same is made a reliable one.

(6)     A solution for the simultaneous accomplishment of assembling work done in the industries by the means of single computes has not only provided ease in operation but also provides autocratic nature for monitoring purposes is designed.
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