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                                                  ABSTRACT 

 

 

Gestures may come from any bodily motion or condition, but they most 

commonly come from the face or the hand. Emotion recognition from a face or 

hand gesture recognition are two of the field's current hot topics. A camera finds 

the human body's movements and sends the recorded data to a computer in gesture 

recognition. The computer then uses this information as input to run applications.. 

Gesture recognition may also be referred to as gesture control. 

 

Hand gestures are a strong interhuman communication modality; they can 

also be considered an intuitive and practical means of communication between 

humans and machines. This explains why the research community is so interested 

in the creation and advancement of hand gesture technologies. 

 

Unique capabilities of a good natural user interface is the ability to identify 

hand movements in real time. Computers can understand human body language 

with the aid of gesture recognition. Rather than using simple text or graphical user 

interfaces, this helps to create a more powerful bond between humans and 

machines (GUIs). 
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      CHAPTER 1 

 
INTRODUCTION

                                   In this proposed work we have implemented the gesture controlled home 

automationusing MATLAB simulation software through the microcontroller. Taking in concern the day 

today challenges in the world with growing technologies in normal life, the following proposedwork was 

create 

 

The problem of disability is gaining more and more importance all over theworld. At the time there is a 

network of Non governmentalOrganisations working for thedevelopment of persons with physical 

disabilities. Therefore providing solution for the inabilities is the prime motto of this work. Gesture 

plays a major role in this proposed work. A gesture is aform of non-vocal communication in that human 

body actions can be able to communicate theparticular speech or communication or even messages. 

Gestures are movements of the hands, lips, or other body parts. Individuals may use gestures to express a 

different range of emotions and thoughts, from disdain and animosity to acceptance and love. 

Other applications that could be managed by gestures include media and navigation.Players, remote 

controls, and robots, for example.Gesture recognition is the statistical process of recognising a person's 

gestures. translation of a human movement by a registering device.In different words, interface with PCs 

or other hardware utilizing offers of the human body,typically hand developments. In the motion 

acknowledgment innovation, a camera peruses the movementsof the human body and conveys the data to 

a computer that uses the gestures as a input to control devices or applications. 

Now a days, automation and advancement in the system is implemented everywhere. All the automobile 

industries are working to compete with the others .Also there is much more advancement in 

technologies, which are commonly available in the vehicles. 

The offices gave the vehicles like self-start, auto-gear, battery chargers ,remote controls, and so forth are 

usually given every one of the vehicles. Everyone uses his own vehicle for travelling and transportation 

as there is a vast development in the nearby areas of the cities .The road accidents in metropolitan areas 

as well as in countryside areas have increased to an uncertain level due to these developments. The 

system can also be implemented for the rescue of the accident victims. Many issues like arrival of 

ambulance, the investigations made by the police department and operating the victim by the hospitals 

can be minimized by implementing the proposed system in every vehicle, including two wheelers and 

three wheelers. 
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1.1 EXISTING SYSTEM: 

Existing framework follow the limit based picture division. This acknowledgment technique normally 

requires the area of the signaling hands or the beginning and end casings of each motion. Requiring such 

contribution to be accessible is regularly unrealistic,thus making it hard to convey signal 

acknowledgment frameworks in some genuine universes cenarios. 

1.1.1 DISADVANTAGES: 

In characteristic settings, hand areas can be uncertain within the sight of messiness, foundation 

movement, and the presence of others or skin-hued objects. Signals regularly show up inside a 

consistent stream of movement and consequently recognizing where a signal beginnings and finishes is a 

difficult issue 

 

In this venture we present a strong and successful strategy for hand division by Super pixel grouping.          

First we utilized the movement location of super pixels and solo picture division to recognize the moving 

objective hand utilizing the initial not many casings of the info video arrangement. 

 
At that point the hand appearance model is developed from its encompassing super pixels. By fusing the 

disappointment recuperation and layout coordinating in the following cycle, the objective hand is 

divided by a super pixel based order calculation. Here, MALAB unit is utilized to perceive the client 

finger to check the number. In view of raising of fingers demonstrate the robot will move. It is utilized to 

control equipment apparatuses like fan,light and engine moreover. In the event that the First finger 

raised, the robot will push ahead. On the off chance that subsequent robot will move invert, for third 

finger robot will turn left and for fourth robot will turn right and for fifth the robot will get stop.The 

Ultrasonic sensor is utilized to recognize the hindrances in the street. 

 

1.1.2ADVANTAGES: 

● Overcomes problems such as skin color detection, complex background removal, complexity 

from multiple gesturers in front of the camera and variable lighting condition.  

● Fast and accurate method than existing method.  



[Type text ]  333 [Type text ]  

                                                CHAPTER-2 

2.1 BLOCK DIAGRAM: SOFTWARE UNIT 
 
 

 

                                    

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

                                                                          Fig:2.1 block diagram software unit 
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2.3 HARDWARE REQUIREMENTS: 

● Power Supply Unit  

● Arduino uno  

● Ultrasonic sensor  

● Relay  

● Motor  

● Buzzer  

 

 
2.4 SOFTWARE REQUIREMENTS: 

● Matlab  

● Arduino IDE  

● Embedded  
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CHAPTER-3 

MODULE DESCRIPTION 

HARDWARE UNIT 
 

 
 

3.1 POWER SUPPLY UNIT: 

 
 

The expression "power supply" alludes to a wellspring of electrical energy. A force supply unit, 

or PSU, is a gadget or framework that gives electrical or different types of energy to a yield burden or 

gathering of burdens. The term is most regularly applied to electrical energy supplies, less frequently 

to mechanical ones, and seldom to other people. 

 

 
 
 

 
Fig 3.1. Power Supply unit 

 
 

3.1.1 STEP DOWN TRANSFORMER 

The term is most generally used to depict electrical fuel sources, with mechanical fuel sources 

being utilized less regularly and others being utilized just sporadically. Fig. 3.1.1 Unit of Power Supply 

3.1.1 DOWNTRANSFORMER Phase Power supply is significant. The essential twisting of the 

information power transformer is associated with the mains (line) supply. To deliver an AC volt, an 

optional winding that is electromagnetically coupled yet electrically isolated from the principle is 

used.of reasonable adequacy, and after additional handling by the PSU, to drive the hardware circuit it  

is to supply. 

The transformer stage should have the option to supply the current required. In the event that too little 

a transformer is utilized, all things considered, the force supply's capacity to keep up full yield voltage 

at full yield current will be weakened. With too little a transformer, the misfortunes will increment 

significantly as full burden is set on the transformer. As the transformer is probably going to be the 

most expensive thing in the force supply unit, cautious thought should be given to offsetting cost with 
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likely current necessity. There may also be a need for safety devices such as thermal fuses to disconnect 

the transformer if overheating occurs, and electrical isolation between primary and secondary windings, 

for electrical safety. 

Fig 3.1.1 Step down Transformer 

 
 

3.1.2 THE RECTIFIER STAGE 

 
 

The AC input is changed over to DC utilizing the rectifier circuit. The full wave connect rectifier 

disposes of the requirement for a middle tapped transformer by utilizing four diodes in an extension 

circuit to give full wave correction. Moreover, since two diodes are leading simultaneously, the diodes 

just need a large portion of the converse breakdown voltage limit of diodes utilized for a large portion 

of the time.the turn around breakdown voltage capacity of diodes utilized for half and ordinary full 

wave amendment. The scaffold rectifier can be worked from independent diodes or a joined extension 

rectifier can be utilized. 

It can be seen that on each half cycle, opposite pairs of diodes conduct, but the current through 

the load remains in the same polarity for both half cycles. 

 

 

Fig 3.1.2 Bridge Rectifier 

 

 

 

 
3.1.3 FILTER: 
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A typical power supply filter circuit can be best understood by dividing the circuit into two 

parts, the reservoir capacitor an 

The low pass filter each of these parts contributes to removing the remaining AC pulses, but in 

different ways. 

 
Electrolytic capacitor utilized as a repository capacitor, alleged in light of the fact that it goes 

about as a The force supply yield current is incidentally put away. On each progression of the info 

wave, the rectifier diode gives current to charge a repository capacitor. The supply capacitor in many 

mains recurrence PSUs is a major electrolytic capacitor with an estimation of a few hundred or even at 

least 1,000 microfarads. The repository capacitor requires a capacitance of this extent, when charged, 

should give sufficient DC to keep a consistent PSU yield without an info current; for example during 

the holes between the positive half cycles when the rectifier isn't directing. 

Electrolytic capacitor utilized as a repository capacitor, alleged in light of the fact that it goes about as 

a The force supply yield current is incidentally put away. On each progression of the info wave, the 

rectifier diode gives current to charge a repository capacitor. The supply capacitor in many mains 

recurrence PSUs is a major electrolytic capacitor with an estimation of a few hundred or even at least  

1,000 microfarads. The repository capacitor requires a capacitance of this extent, when charged, should 

give sufficient DC to keep a consistent PSU yield without an info current; for example during the holes 

between the positive half cycles when the rectifier isn't directing 

Of course, despite its large value, the reservoir capacitor discharges as it supplies the load, and 

its voltage drops slightly. The rectifier input voltage increases above the voltage on the partially 

discharged capacitor over the next step of the mains input, and the reservoir is re-charged to the peak 
 

 

value Vpk. 

Fig 3.1.3 Filter Circuit 
 

 

3.1.4 VOLTAGE REGULATOR 

The output voltages of voltage regulator ICs may be fixed or variable. They're also ranked 

according to how much current they can handle. Negative voltage regulators are available, primarily 
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for dual supply applications. Most regulators provide some kind of automatic defence against excessive 

current and voltage.and overheating. 

The LM78XX arrangement of three terminal controllers is accessible with They can be utilized 

in a wide assortment of utilizations since they have many fixed yield voltages. One of these is 

neighborhood on-card control, which kills the appropriation gives that solitary point guideline causes. 

These controllers can be utilized in rationale frameworks, instrumentation, Hi-Fi, and other strong state 

electronic gear due to the voltages accessible. Albeit planned fundamentally as fixed voltage 

controllers, these gadgets can be utilized with outer parts to get flexible voltages and current. 

 
1. Positive regulator 

1. Input pin 

2. Ground pin 

3. Output pin 

2. It regulates the positive voltage 

3. Negative regulator 

4. Ground pin 

5. Input pin 

6. Output pin 

It regulates the negative voltage. The regulated DC output is very smooth with no ripple. It is 

suitable for all electronic circuits. 

 
 

 

Fig 3.1.4.1 Regulator Circuit 
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3.2 ARDUINO UNO 

Fig 3.1.4.2 Power Supply Circuit 

An Arduino is really a microcontroller based unit which can be either utilized straightforwardly 

by buying from the merchant or can be made at home utilizing the segments, attributable to its open 

source equipment include. It is essentially utilized in correspondences and in controlling or working 

numerous gadgets. It was established by Massimo Banzi and David Cuartielles in 2005. 

The Arduino Uno is a microcontroller board a board dependent on the ATmega328 

microcontroller There are 14 computerized input/yield pins (six of which can be utilized as PWM 

yields), six simple information sources, a 16 MHz gem oscillator, a USB connect, a force jack, an ICSP 

header, and a reset button on this board. 

 
It accompanies all you'll require to begin with the microcontroller; basically plug it into a gadget 

with a USB link or force it with an AC-to-DC connector or battery. The Uno is extraordinary in that it 

doesn't utilize the FTDI USB-to-chronic driver chip utilized on past sheets. All things considered, it 

utilizes an Atmega8U2 that has been customized to go about as a USB-to-sequential converter.The 

name "Uno" comes from the Italian word "uno," which signifies "one." It was picked to celebrate the 

forthcoming arrival of Arduino 1.0. Going ahead, the Uno and adaptation 1.0 will be the reference 

forms of Arduino. 

The Uno is the latest in a series of USB Arduino boards, and the reference model for the Arduino 

platform; for a comparison with previous versions. 

3.2.1 ARDUINO ARCHITECTURE: 

Arduino's processor essentially utilizes the Harvard engineering where the program code 

andThe program information is put away in its own memory. There are two recollections in it: the 

program memory and the information memory. The information is put away in the information memory, 

while the code is put away in the glimmer program memory.The Atmega328 has 32 KB of flash 

memory for storing code (0.5 KB of which is used for the bootloader), 2 KB of RAM, and 2 KB of 

flash memory for the bootloader 
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With a clock speed of 16MHz, it has 1 KB of SRAM and 1 KB of EEPROM. 

The main advantage of Arduino is that projects can be straightforwardly stacked onto the PC 

without the requirement for an equipment developer. This is because of the incorporation of a 0.5KB 

Bootloader, which empowers the program to race to be carved into the circuit All we need to do now is 

download the Arduino program and begin. composing the code 

3.2.2 ARDUINO PIN DIAGRAM 
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A 16 MHz crystal oscillator, 14 digital input/output pins (of which 6 can be used as 

PWM outputs), 6 analogue inputs, a USB link, a power jack, an ICSP header, and 

a reset button are all found on the Arduino Uno.3.2.3 POWER JACK 

Arduino can be power either from the pc through a USB or through outside source like connector 

or a battery. It can work on an outer stock of 7 to 12V. Force can be applied remotely through the pin 

Vin or by giving voltage reference through the IO Ref pin. 

 
The Arduino Uno can be driven either by USB or an outside power supply. The force source is naturally 

picked. An AC-to-DC connector (divider mole) or a battery can give outside (non-USB) power. 

'TheConnecting the connector is pretty much as straightforward as connecting it. The board can be 

controlled by an outside power supply Voltage goes from 6 to 20 voltsIf under 7V is provided, the 5V 

pin can supply under five volts, making the board precarious. The voltage controller may overheat and 

harm the board if more than 12V is utilized. 7 to 12 volts is the suggested range. 

3.2.4 DIGITAL INPUTS 

 
It has 14 digital input/output pins, each of which can supply or consume 40mA of 

current.Some of them have unique features, such as pins 0 and 1, which serve as Rx and Tx, 

respectively.Pins 2 and 3 are external interrupts, and pins 2 and 3 are for serial communication.PWM 

output is provided by pins 3,5,6,9,11, and LED is connected to pin 13. 

 

3.2.5 ANALOG INPUTS: 

 
It has 6 analog input/output pins, each providing a resolution of 10 bits. 

 
AREF 

 
It provides reference to the analog inputs 

 
RESET 

 
It resets the microcontroller when low 

 
5 STEPS TO PROGRAM AN ARDUINO 

 

Programs written in Arduino are known as sketches. A basic sketch consists of 3 parts 

1. Declaration of Variables 

2. Initialization: It is written in the setup () function. 
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3. Control code: It is written in the loop () function. 

 

The sketch is saved with .in augmentation. Any tasks like checking, opening a sketch, saving a sketch 

should be possible utilizing the catches on the toolbar or utilizing the instrument menu. The sketch 

ought to be put away in the sketchbook catalog. Picked the legitimate board from the apparatuses menu 

and the sequential port numbers. Snap on the transfer button or picked transfer from the instruments 

menu. In this manner the code is transferred by the bootloader onto the microcontroller 

 

BASIC ADRUINO FUNCTIONS 

⮚ digitalRead(pin): Reads the digital value at the given pin.  

⮚ digitalWrite(pin, value): Writes the digital value to the given pin.  

⮚ pinMode(pin, mode): Sets the pin to input or output mode.  

⮚ analogRead(pin): Reads and returns the value.  

⮚ analogWrite(pin, value): Writes the value to that pin.  

⮚ serial.begin(baud rate): Sets the beginning of serial communication by setting the bit rate.  
 

FEATURES 

It is cheap It accompanies an open source equipment highlight which empowers clients to build up their 

own unit utilizing effectively accessible one as a kind of perspective source. 

 
The Arduino programming is viable with a wide range of working frameworks like Windows, Linux, 

and Macintosh and so on 

 
It additionally accompanies open source programming highlight which empowers experienced 

programming designers to utilize the Arduino code to converge with the current programming language 

libraries and can be stretched out and modified.It is not difficult to use for beginners.We can build up 

an Arduino based undertaking which can be totally remain solitary or tasks which include direct 

correspondence with the product stacked in the computer.It accompanies a simple arrangement of 

associating with the CPU of the PC utilizing sequential correspondence over USB as it contains worked 

in force and reset hardware. 
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3.3 RELAY 

 
We know that most high-end industrial application devices rely on relays to function properly. 

Relays are basic switches that can be regulated electrically or mechanically. A relay is made up of two 

parts: an electromagnet and a series of contacts. The electromagnet is used to carry out the switching 

mechanism. In addition, there are certain standards of operation and its operation. But they differ 

according to their applications. Most of the devices have the application of relays. 
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mechanism. In addition, there are certain standards of operation and its operation. But they differ 

according to their applications. Most of the devices have the application of relays. 

 

 
They do, however, vary in terms of their implementations. 

 
Relays are used in almost all of the units. 14 A relay's main function is to operate a circuit using 

only a low-power signal. In addition, it is 

 

 

 
At the point when just one sign can handle an enormous number of circuits, this sort of sign is 

utilized.. The utilization of transfers traces all the way back to the development of phones. They were 

vital in the exchanging of brings in phone trades. Significant distance telecommunication was likewise 

conceivable with them. They were utilized to change the sign from one source to another.a distinctive 

area They were additionally used to perform assignments after the creation of computers.Logic 

activities like Boolean and others. The very good quality uses of transfers require high ability to be 

driven by electric engines, etc. Such transfers are called contactors. 

 

3.3.1 RELAY BASICS 
 

The rudiments for every one of the transfers are something very similar. Investigate a 4 – pin 

transfer appeared underneath. There are two tones appeared. The control circuit is addressed by 

green, while the heap circuit is addressed by red. The control circuit is connected to a little control 

curl. The heap is associated with a switch. The curl in the switch controls this switch circuit of 
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control Let's gander at the different advances that happen during a transfer. 
 

 

Fig:3.3.1relay operation 

 

 

 
 

3.3.1.1 ENERGIZED RELAY (ON) 

The current moving through the loops characterized by pins 1 and 3 makes an attractive field, as found 

in the circuit.The pins 2 and 4 close because of the attractive field. Thus, the switch is basic to the 

transfer's activity. Since it is a segment of the credit It is utilized to work an electrical circuit that is 

associated with it through a circuit. Therefore, when in an empowered relaythe current stream will be 

through the pins 2 and 4. 
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Fig:3.3.1.2Energized Relay (ON) 

 
3.3.1.2 DE – ENERGIZED RELAY (OFF) 

The switch opens when the current flow through pins 1 and 3 ceases, and the open circuit prevents 

current flow through pins 2 and 4. As a result, the relay is de-energized and in the off place. 

Fig:3.3.1.2De-Energized Relay (OFF) 

Basically, when a voltage is applied to stick 1, the electromagnet enacts, making an attractive 

field that closes pins 2 and 4, bringing about a shut circuit. There is no voltage on nail 1 when there is 

no voltage to stick 2There would be no electromagnetic energy, and no attractive field accordingly. 

Subsequently, the switches stay set up reachable. 

3.2.2 WORKING PRINCIPLE 
 

 
 

The chart shows an internal segment graph of a hand-off. A control curl is circled by an iron 

heart. The force source is given to the electromagnet through a control switch and contacts to the heap, 

as appeared. The electromagnet 17 empowers and in this way strengthens the attractive field as current 
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moves through the control loop. Accordingly, the upper contact arm is attracted to the lower fixed arm, 

shutting the contacts and causing a short out 

 
for the stock of energy to the heap If the hand-off, then again, has effectively been de-empowered, T 

was shut when the contacts were shut, at that point the contact move oppositely and make an open 

circuit. 

 
At the point when the curl current is turned off, a power returns the mobile armature to its unique area. 

The force of this power would be almost a large portion of that of the attractive power. Two components 

are principally liable for this power. They are the spring and gravity, respectively.Relays are generally 

utilized for two capacities. One is low voltage application and theHigh voltage is the other choice.For 

low voltage applications, more inclination will be given to decrease the clamor of the entire circuit. . 

For low-voltage applications, a more prominent accentuation will be set on diminishing in general 

circuit commotion. They are essentially intended to lessen the event of arcing in high-voltage 

applications. 

 
FEATURES: 

● They are quick acting and can be reset fast.  

● They are simple in construction.  

● They are reliable.   

● The values can be easily set. No special programming device is required.  

● People can be trained on these relays easily  

●  

3.2.3 RELAY APPLICATIONS 
 

▪ Relays are used to realize logic functions. They play a very important role in providing safety 

critical logic.  

▪ Relays are used to provide time delay functions. They are used to time the delay open and delay 

close of contacts.  

▪ Relays are used to control high voltage circuits with the help of low voltage signals. Similarly they 

are used to control high current circuits with the help of low current signals.  

▪ They are also used as protective relays. By this function all the faults during transmission and 

reception can be detected and isolated.  

▪ Relay Drive by Means of a Transistor  



19  

▪ Relay Drive by Means of SCR  

▪ Relay Drive from External Contacts  

▪ LED Series and Parallel Connections  

▪ Electronic Circuit Drive by Means of a Relay  

▪ Power Source Circuit  

▪ PC Board Design Considerations.  

3.3 DC MOTOR 

A DC engine is an electrical machine that changes direct flow electrical energy into 

mechanical energy. The most well known sorts rely upon the powers delivered by the 

environment.fields of attraction Since they could be fueled by a battery, DC engines were quick to be 

normally utilized. Force conveyance frameworks for direct-current lighting are as of now set up. 

 
The speed of a DC engine can be shifted over a wide reach by changing the inventory voltage 

or changing the current force in the field windings. Apparatuses, toys, and machines all utilization little 

DC engines. The general engine can run on either immediate or exchanging current.However, it is a 

little engine that is utilized in convenient force apparatuses and machines. Bigger DC engines are 

utilized in electric vehicle impetus, lift and crane drives, and steel moving plant drives. The presentation 

of force gadgets has delivered DC engines obsolete.Many applications are conceivable with AC 

engines. 

 
The stator of a basic DC engine contains a fixed assortment of magnets, and the armature 

contains at least one windings of protected wire folded over a delicate iron center, which focuses the 

attractive field. Much of the time, the windings have various pivots the center, and now and again, the 

windings have different pivots the core.motors that are enormous Several equal current ways are 

conceivable. The wire-closes wrapping's are wired into a commutator 

. The commutator energises each armature coil in turn and uses brushes to connect the rotating 

coils to the external power supply. (Electronics in brushless DC motors convert DC current to AC 

current.)There are no brushes and each coil can be turned on and off.) 

3.3.1 PRINCIPLE OF DC MOTOR 
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  A component that changes electric energy 

into mechanical energy is known as an electric DC engine. A DC engine works on the possibility that when a current- 

conveying conductor is mounted in an attractive field, it produces an attractive field. 

 

 
It is exposed to a mechanical power. The - hand Rule decides the course of mechanical power.F BIl Newton computes its 

extent. There is no principal differentiation between the two. the structure of a DC generator and a DC engine. Truth be told, 

a similar D.C. machine can be utilized conversely as a generator or as an engine. Like generators DC engines are additionally 

arranged in to shunt-wound, arrangement wound and compound-injury. 

 

 
A wire loop with a flow moving through it delivers an electric field that is related with the curl's base. 

With the bearing and size of the current moving through the loop, the course and size of the attractive 

field shaped by the curl might be altered. Since all electric inventory organizations have substituting 

flow, DC engines are only here and there utilized in ordinary applicationsHowever, for explicit 

applications, for example, steel plants, mines, and electric trains, changing exchanging flow over to 

coordinate flow and utilizing dc engines is ideal. The clarification for this is that d.c. engines have 

much better speed/force characteristics.superior to the yield of a.c. engines accordingly, it's obvious to 

discover that for modern Drives and d.c. engines are just about as well known as 3D printers.- stage 

acceptance engines. 
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A machine which transforms the DC power into mechanical power is called as a DC motor. Its operation 

relies on the principle that once a current carrying conductor is placed in a very magnetic field, the 

conductor experiences a mechanical force. The direction of this force is given by Fleming’s left hand 

rule and magnitude is given by; 

F=BIl Newton’s 

Fundamentally, there's no constructional distinction between a DC motor and a DC generator. The same 

DC motor will be run as a generator or motor. 

It is based on the idea that when a current-carrying conductor is put in a magnetic field, it is subjected 

to a mechanical force whose direction is determined by 

Force, F = B I l newton 

Where B is the magnetic field in weber/m2. 

I is the current in amperes and 

l is the length of the coil in meter. 

The force, current and the magnetic field are all in different directions. 

3.3.2 WORKING OF DC MOTOR 

Consider a part of a multipolar d.c. motor as shown in Figure below. 

Currents are carried by the armature conductors. Under an N-pole, all conductors carry current 

in one direction, while under an S-pole, all conductors carry current in the opposite direction. 

http://www.mytech-info.com/2014/01/what-is-electromagnetic-force.html
http://www.mytech-info.com/2014/01/what-is-electromagnetic-force.html
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Accept that the N-shaft conductors carry flows into the plane of the paper and the S-post conductors do 

flows of the plane of the paper, as demonstrated in Figure. Since every armature conductor is a current 

conductor,As it is placed in an attractive field, it is exposed to mechanical power. With regards to 

applying eachThe conductor tends to pivot the armature counterclockwise.The armature conductors 

convey flows. The two conductors beneath the N-post convey current one way, while those underneath 

the S-shaft convey current the other way. Expect that the conductors beneath the N-shaft carry flows 

into the plane of the paper and those underneath the S-post do flows of the plane of the paperout of the 

paper's plane, as portrayed in Fig. Since every armature conductor is special,It is mounted inside a 

current-conveying unit.he attractive field, mechanical power follows up on that. Expressing to the Fig 

and applying Fleming's left hand rule, obviously power on each conductor is having a tendency to pivot 

the armature anticlockwise way. Every one of these powers add along to give a driving twist that sets 

the armature pivoting. 

3.3.3 BRUSHED DC ELECTRIC MOTOR 

Inward recompense, fixed magnets (lasting or electromagnets), and turning electrical magnets are 

utilized in the brushed DC electric engine to create force straightforwardly from DC power provided to 

the engine. A brushed DC engine has numerous benefits, including a low introductory expense, high 

dependability, and simple speed control. High support and a short life expectancy for extreme focus 

utilizes are detriments. Upkeep incorporates routinely changing the carbon brushes and springs which 

convey the electric flow, just as cleaning or supplanting the commutate. These segments are needed for 

communicating electrical force from an external perspective of the engine to the rotor's turning wire 

windings. Conductors make up brushes. 

3.3.4 BRUSHLESS DC ELECTRIC MOTOR 

Brushless DC engines generally have a couple of perpetual magnets in the rotor and electromagnets for 

the stator on the engine packaging. An engine regulator is a gadget that changes DC over to AC. Since 

it eliminates the difficulty of 22 sending power from outside the engine to the turning rotor, this plan is 

precisely less difficult than brushed engines. The rotor's position can be recognized by the engine 

controller.via through Hall impact sensors or comparable gadgets, and can unequivocally screen the 

circumstance, stage, and different qualities of the current in the rotor loops to expand force, save power, 
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manage speed, and even apply braking.Brushless engines have a long life expectancy, need practically 

zero upkeep, and hush up. solid adequacy High starting expenses and more mind boggling engine speed 

regulators are disadvantages.While brushless engines needn't bother with an outside power supply to 

be synchronized, they are regularly alluded to as "coordinated motors."in the instance of standard AC 

simultaneous engines 

3.3.5 ELECTROMAGNETIC MOTORS 

The aggregate sum of current shipped off the curl, the loop's size and what it's folded over direct the 

strength of the electromagnetic field made. 

 
The request in which a loop is turned on or off decides the heading where the compelling 

electromagnetic fields are coordinated. A pivoting attractive field can be framed by consecutively 

turning on and off loops. The attractive field collaborates with these turning attractive fields.Magnet 

fields (perpetual or electromagnets) in the engine's fixed part (stator) to make a power on the armature 

which makes it pivot. In some DC engine plans the stator fields use electromagnets to make their 

attractive fields which permit more prominent power over the engine. 

 
In the event that outside power is applied to a DC engine it goes about as a DC generator, a 

dynamoWhen a half breed vehicle or electric vehicle eases back down, this capacity is utilized to re- 

energize the batteries, or to return energy to the electric framework utilized on a road vehicle or electric 

fueled train line. On half breed and electric vehicles, this is known as regenerative slowing down. Diesel 

electric trains utilize their DC engines as generators to diminish speed while scattering steam. in resistor 

stacks. Fresher plans are adding enormous battery packs to recover a portion of this energy. 

3.3.6 APPLICATIONS OF DC MOTORS 

3.3.6.1 D.C SHUNT MOTORS 

It is a constant speed motor.Where the speed is required to remain almost constant from no-load to 

full load.Where the load has to be driven at a number of speeds and any one of which is nearly 

constant. 

3.3.6.2 INDUSTRIAL USE: 

● Lathes  

● Drills  

● Boring mills  

● Shapers  

● Spinning and weaving machines.  

 
3.3.6.3 D.C SERIES MOTOR: 
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It is a variable speed motor. The speed is low at high torque. At light or no load ,the motor speed 

attains dangerously high speed. The motor has a high starting torque.(elevators, electric traction) 

3.3.6.4 INDUSTRIAL USES: 

● Electric traction  

● Cranes  

● Elevators  

● Air compressor  

● Vacuum cleaner  

● Hair drier  

● Sewing machine  

 
3.3.6.5 D.C COMPOUND MOTOR: 

Differential compound motors are rarely used because of its poor torque characteristics. 

Industrial uses: 

● Presses Shears  

● Reciprocating machine.  

 

 
3.5 ULTRASONIC SENSOR 

At the point when the ultrasonic transmitter was dispatched, it discharged a ultrasonic wave one 

way and started timing. At the point when it met hindrances in its way, ultrasonic scattered through the 

air and returned right away. At the point when the ultrasonic beneficiary at last got the reflected wave, 

it will abstain from timing. The ultrasonic distance estimation hypothesis depended on the notable air 

spreading speed. In this way, the rule of ultrasonic distance estimation is something very similar with 

radar. 

3.5.1 DESCRIPTION 

 

The HC-SR04 ultrasonic sensor uses sonar to determine distance to an object like bats do. It 

operation is not affected by sunlight or black material like.It comes complete with ultrasonic transmitter 

and receiver module
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PINS 
 
 

● VCC: +5VDC  

● Trig : Trigger (INPUT)  

● Echo: Echo (OUTPUT)  

● GND: GND  

 
3.5.2 PRODUCT FEATURES: 

Ultrasonic running module HC - SR04 gives 2cm - 400cm non-contact estimation work, the going 

exactness can reach to 3mm. The modules incorporates ultrasonic transmitters, recipient and control 

circuit. The essential guideline of work: 

 
Utilizing IO trigger for at any rate 10us significant level sign, 

 
 

The Module consequently sends eight 40 kHz and distinguish whether there is a heartbeat signal back. 

 
 

In the event that the sign back, through undeniable level , season of high yield IO length is the time 

from sending ultrasonic to returning. 

3.5.3 ULTRASONIC APPLICATION 

Ultrasonic Application Technology is the thing which developed in recent decades. With the 

ultrasonic advance, and the electronic technology development, especially as high-power 

semiconductor device technology matures, the application of ultrasonic has become increasingly 

widespread: 

● Ultrasonic measurement of distance, depth and thickness;  
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● Ultrasonic testing;  

● Ultrasound imaging; Ultrasonic machining, such as polishing, drilling;   

● Ultrasonic cleaning;   

● Ultrasonic welding;  

 
3.5.4 APPLICATION AREAS: 

● Robotics barrier   

● Object distance measurement  

● Level detection  

● Public security   

● Parking detection  

 

 
3.5.5 MODULE OPERATING PRINCIPLE 

Set low the Trig and Echo port when the module instates , first and foremost, communicate in any event 

10us undeniable level heartbeat to the Trig pin (module naturally sends eight 40K square wave), and 

afterward hold on to catch the rising edge yield by reverberation port, simultaneously, open the clock 

to begin timing. Then, by and by catch the falling edge yield by reverberation port, simultaneously, 

read the hour of the counter, which is the ultrasonic running time noticeable all around. Need to supply 

a short 10uS heartbeat to the trigger contribution to begin the going, and afterward the module will 

convey a 8 cycle eruption of ultrasound at 40 kHz and raise its reverberation. 

 
The Echo is a distance object that is beat width and the reach in extent .You can figure the reach through 

the time span between conveying trigger message and getting reverberation signal. Equation: uS/58 = 

centimeters or uS/148 =inch; or: the reach = undeniable level time * speed (340M/S)/2; we recommend 

to use over 60ms estimation cycle, to forestall trigger sign to the reverberation signal. 
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                                                Fig:3.5.5 MODULE OPERATING PRINCIPLE 
 

 

 

 

 
 

3.6 UART 

A PC's sequential correspondences subsystem is driven by the Universal Asynchronous 

Receiver/Transmitter (UART) regulator. UART is additionally a standard element found in many 

microcontrollers. The UART gets bytes of information and converts them to characters.transmits the 

pieces individually in a successive request. A second UART shows up at the target.the pieces are 

reassembled into full bytes The expense of sequential transmission of advanced data (bits) over a 

solitary wire or other medium is a lot of lower than concurrent transmission over numerous wires. It is 

feasible to convey twoly: sending and accepting. 

 

 
A UART (Universal Asynchronous Receiver/Transmitter) is a programming-controlled central 

processor that controls a PC's sequential gadget interface. 

 
It explicitly gives the RS-232C Data Terminal Equipment to the gadget ( DTE It has a sequential 



28  

interface that permits it to "talk" to and share information with modems and other sequential gadgets. 

mechanical assemblies The UART is likewise a piece of this gui.Converts the bytes it gets from the PC 

along equal circuits into a solitary sequential cycle stream for outbound transmission 

 
On inbound transmission, changes over the sequential digit stream into the bytes that the PC handles 

 
 

Adds an equality digit (if it's been chosen) on outbound transmissions and checks the equality of 

approaching bytes (whenever chose) and disposes of the equality cycle 

 
Adds start and stop delineators on outbound and takes them from inbound transmissions 

 
 

Handles intrude on s from the console and mouse (which are sequential gadgets with specialport s) 

 
 

May deal with different sorts of hinder and gadget the executives that require planning the PC's speed 

of activity with gadget speeds 

3.6.1 THE ASYNCHRONOUS RECEIVING AND TRANSMITTING PROTOCOL 

Information can be sent without the sender conveying a clock message to the collector utilizing offbeat 

transmission. The sender and recipient should concur on the circumstance in this situation.prior to 

transmission (Baud Rate) and uncommon pieces are applied to each word to the sending and accepting 

units should be synchronized The sender is the person who starts nonconcurrent transmission.sends a 

Start bit, 5 to 8 information bits, and a Stop bit (LSB initial), a discretionary Parity spot, and afterward 

1, 1.5 or 2 Stop bits. 

 
The Start bit is applied to the start of a word as it is passed to the UART for nonconcurrent 

transmissions. The Start bit is utilized to caution the beneficiary that an expression of information is 

going to be sent, making the recipient's clock line up with the transmitter's clock. It's essential to 

recollect that the recurrence float between these two timekeepers can't be more than 10%.In different 

words, both the transmitter and recipient should have indistinguishable baud rate. 

 
7 The individual pieces of the information word are sent after the Start bit, beginning with the Least 

Significant Bit (LSB). A discretionary equality bit is shipped off the transmitter until the information 

has been totally sent. The recipient as a rule utilizes this piece to perform fundamental blunder 

checking.Finally, a Stop spot will be shipped off show that transmission has reached a conclusion. At 

the point when the recipient has acquired the entirety of the pieces in the information term, it will search 
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for the Parity Bits (the sender and collector should concur on whether to utilize a Parity Bit). In the 

event that the Stop Bit isn't present,The UART discover the entire word to be confused and doesn't 

show up when it is implied to.When the information word is perused, the host processor will get a 

Framing Error. 

3.6.2 THE PHYSICAL LAYER STANDARDS 

There are actually quite a number of different standards that utilizes similar protocol. For 

instances, TTL level UART, RS-232, RS-422, RS-485 and etc. We will only discuss about TTL level 

UART and RS-232 in this article. 

3.6.3 TTL level UART 

 TTL (Transistor-Transistor Logic) level UART is used by the majority of microcontrollers with 

UART. It is the most basic kind of UART. 5V and 0V are used to represent logic 1 and 0, respectively. 

 
 

Logic Voltage 

Low 0V 

High 5V 

 

Voltage level for TTL level UART 

The TTL level UART is commonly used in the communications between microcontrollers and 

ICs. Only 2 wires are required for the full duplex communications as illustrated in the picture below.  

                                              Fig:3.6.3 TTL level UART 

The RS-232 (Recommended Standard 232) protocol is a serial binary data signalling standard used to 

link a Data Terminal Equipment (DTE) to a Data Communication Equipment (DCE) (DCE). It's usually 

found in serial ports on computers. The voltage level is one of the major differences between TTL level 
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UART and RS-232. Signals between 3 and –15V are true in RS-232, but signals near 0V are not. 
 

Logic Voltage 

Low +3 to +15V 

High -3 to -15V 

 
Voltage level for RS-232 

Besides voltage level, the RS-232 also has a few extra pins specifically designed for the communication 

between PC and modem. The pinots of the DB-9 and their functions are shown below. 

 

 

3.6.4 PINOUTS AND DESCRIPTION OF A SERIAL PORT 
 

 

Name Pin Description 

Transmitted Data 

(TxD) 

3 Serial data output 

Received Data 

(RxD) 

2 Serial data input 



31  

Request to Send 

(RTS) 

7 This line informs the DCE (Modem) that the 

DTE (PC) is ready to exchange data 

Clear to Send 

(CTS) 

8 This line indicates that the DCE is ready to 

exchange data 

Data Terminal 

Ready (DTR) 

4 Asserted by DTE to indicate that it is ready to 

be connected 

Data Set Ready 

(DSR) 

6 Asserted by DCE to indicate the DCE is 

powered on and is ready to receive commands 

or data for transmission from the DTE 

Data Carrier 

Detect (DCD) 

1 Asserted by DCE when a connection has been 

established with remote equipment 

Ring Indicator 

(RI) 

9 Asserted by DCE when it detects a ring signal 

from the telephone line 

 

3.6.5 FEATURES: 

The capacity to change information from chronic over to resemble, and from corresponding to 

sequential, utilizing shift registers. An on-chip bit rate (baud rate) generator to control send and 

get information rate. Handshake lines for control of an outside modem, controllable by 

programming. An intrude on capacity to the host chip. chip FIFO cradle for both approaching 

and active information; this gives the host framework more opportunity to react to a hinder 

created by the UART, without loss of information. 

3.7 BUZZER 

A bell is a sound flagging framework that can be mechanical, electromechanical, electrical, 

electromagnetic, electro-acoustic, or piezoelectric. A wavering electronic circuit can control a Piezo 

electric buzzer.or some other sort of sound sign. A tick, signal or ring can show that a catch has been 

squeezed. 

 
A signal takes a type of information and transmits a sound in light of it. They may utilize 

different intends to create the sound; everything from metal clappers to electromechanical gadgets. A 

bell should have the option to take in energy and change it to acoustic energy here and there. Numerous 

ringers are incorporated into bigger cases; be that as it may, a few bells are battery-controlled and will 
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kill in case of a force disappointment. A bell, otherwise called a beeper, is a flagging gadget. The 

expression "signal" gets from the scratching sound that ringers made when they were 

electromechanical, worked from ventured down AC line voltage at 50 or 60 cycles. Different sounds 

generally used to demonstrate that a catch has been squeezed are a ring or a signal 

                                       fig:3.7 buzzer   

3.7.1 BUZZER CIRCUIT 

  
 

 
Fig :3.7.1 Buzzer Circuit 

 

 

 

A hand-off is associated in arrangement with a little sound transformer and speaker in this novel ringer 

circuit. The hand-off will work through the transformer essential and shut transfer contact when the 

switch is squeezed. When the hand-off is complete,When the hand-off is turned on, the normally shut 
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contact opens, extricating power from the relay.The contacts close and the cycle rehashes, all quickly, 

to where the current heartbeat is disturbed. varies the transformer principle and, therefore, the optional. 

Thus, the speaker's tone is corresponding to the transfer's working recurrence. To "tune" the note, utilize 

the capacitor C. The ostensible capacitance esteem is 0.001uF, and expanding it lessens the bell's sound. 

3.7.2 TYPES OF BUZZER 

ELECTROMECHANICAL 

The first devices used an electromechanical mechanism similar to that of an electric bell, but  

without the metal gong. A relay, for example, may be wired to interrupt its own actuating current,  

allowing the contacts to close.there's a noise These units were often anchored to a wall or ceiling in 

order to serve as a sounding board.The word "buzzer" comes from the rasping noise that 

electromechanical buzzers made. 

MECHANICAL 

A joy buzzer is an example of a purely mechanical buzzer. They require drivers. 

PIEZOELECTRIC 

An oscillating electronic circuit or another audio signal source may drive a piezoelectric element, 

which is then powered by a piezoelectric audio amplifier. 

A click, a ring, or a beep are typical sounds used to signify that a button has been pressed.There 

was a beep. Buzzers are commonly used for detection and warning purposes in a variety of 

applicationsindustries of importance 

 

INDUSTRIES SERVED 

 
⮚ Safety and Security  

⮚ Automotive Electronics  

⮚ Office Automation  

⮚ Medical Equipment  

⮚ Industrial  

⮚ Consumer Electronics  

 
PIEZO VS. MAGNETIC BUZZERS 

 
CUI's buzzer line utilizes two main technologies. Each technology has specific advantages and tradeoffs 

that must be taken into consideration depending on the application requirements. 

 

PIEZO BUZZER CHARACTERISTICS 

 
⮚ Wide operating voltage: 3~250V  

https://en.wikipedia.org/wiki/Joy_buzzer
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⮚ Lower current consumption: less than 30mA  

⮚ Higher rated frequency  

⮚ Larger footprint  

⮚ Higher sound pressure level  
 

                            Fig:3.7.2.1PIEZO BUZZER 

 MAGNETIC BUZZER CHARACTERISTICS 

⮚ Narrow operating voltage: 1~16V  

⮚ Higher current consumption: 30~100mA  

⮚ Lower rated frequency  

⮚ Smaller footprint  

⮚ Lower sound pressure level  
 

 
 

           Fig:3.7.2.2magnetic buzzer 

BENEFITS OF BUZZER 

The utilization of caution frameworks like delta-larm or electric ringers could be useful in limiting loss 

of lives during a calamity or mishap. They are significant gadgets in any structure or offices to caution 

and inform individuals if an ideal clearing is fundamental. 

 
⮚ Specialized electric alert frameworks could go about as notice about undermining fluid level 

conditions in lift siphon chambers, sewage, and other non-consumable water applications. It is 

fundamental that you realize how effectively your house is or business site's sewer framework works 

and this can be measured all the more precisely on the off chance that it is joined by an electric sewage 

alert. 

 
⮚ Most electro mechanical signals are not difficult to set up. Truth be told, you don't have to enlist 
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an electrical technician to introduce it, since no hard wiring is generally required. This implies 

eliminating consumption for employing an expert installer. 

 
⮚ In work environment, electric signals, particularly those with timing programming, offers a 

bigger number of advantages and highlights than conventional clocks and costly chime. They could be 

synchronized with programmed programming through PC to control and switch times or channels 

inside the day. 

 
⮚ Electric ringers could even be utilized in a wide cluster of apparatuses. A few bells are currently 

utilized in exchanging hints of electric home apparatuses like microwaves, clothes washers, mini- 

computers, smoke alarms, and phone ringers, transmitters, and some more. 

 
⮚ With the assistance of electro-mechanical ringers, you can be advised of a car entering your 

home or business when you're in distant regions, so you never miss an admonition. 

3.7.4 MODERN APPLICATION 

⮚ Novelty uses  

⮚ Judging Panels  

⮚ Educational purposes  

⮚ Annunciator panels  

⮚ Electronic metronomes  

⮚ Game show lock-out device  

⮚ Microwave ovens and other household appliances  

⮚ Sporting events such as basketball games  

⮚ Electrical alarms  

⮚ Joy buzzer- a mechanical buzzer used for pranks  

https://en.wikipedia.org/wiki/Annunciator_panel
https://en.wikipedia.org/wiki/Metronome
https://en.wikipedia.org/wiki/Game_show
https://en.wikipedia.org/wiki/Game_show
https://en.wikipedia.org/wiki/Microwave_oven
https://en.wikipedia.org/wiki/Major_appliance
https://en.wikipedia.org/wiki/Sport
https://en.wikipedia.org/wiki/Basketball
https://en.wikipedia.org/wiki/Alarms
https://en.wikipedia.org/wiki/Joy_buzzer
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CHAPTER- 4 

LITERATURE SURVEY 

Title: Depth-based hand gesture recognition for home appliance control 

Author: Chih-Hung Wu, Chang Hong Lin 

Year: 2013 

Using only the depth camera, this paper presented a dynamic hand gesture recognition 

framework for home appliance control. Static hand postures and hand trajectory are used to understand 

the dynamic hand gesture.The proposed system is capable of recognising seven common dynamic hand 

gestures.. Experimental results show that the system is effective for home appliance control. 

Title: A Two-Hand Multi-Point Gesture Recognition System Based on Adaptive Skin Color 

Model 

Author: Chueh-Wei Chang Chun-Hao Chang 

Year: 2011 

Many studies in recent years have centred on using hand movements to monitor appliances 

remotely. It has the potential to bridge the gap between humans and computers.The skin colours of 

various humans and the sizes of their hands are used in most gesture recognition systems.The lighting 

conditions of clutter background environments are the most serious issues for the photographer. 

Segmentation of hand shapes. . We propose a two-hand multipoint gesture recognition system in this 

paper that can model various skin colours in various locations without any pre-defined training 

procedure. To find userbothaby, we use the Haar-Like function start pose is the hecktmat of the gesture 

signal.. Then, we collect the color distribution of both hands to construct the user’s skin color model.  

With this adaptive skin color model, our system can extract the shape of both hands, and recognize the 

static and dynamic hand gesture command according to the number of finger and the finger’s moving 

trajectory. We also design a gesture command set that can simulate as the multi-point touch panel. 

Results of experiments performed on live video for media player control have demonstrated the 

effectiveness of the proposed method. 

Title: Hand gesture based remote control for home appliances: Hand mote 

Author: Utpal V. Solanki, Nilesh H. Desai 

Year: 2011 

Controlling the home appliances and electronics gadgets through an Infrared remote control is 

now in generalHowever, the same monitoring tasks can be accomplished more quickly. The primary 

motivation for proposing the new hand gesture remote control system is to eliminate the need to look 
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into the hand held remote and look for a specific key for a specific purpose. This is a paper 

aboutdemonstrates a novel method for controlling home appliances using hand gestures as a remote 

control kit for controlling. In this article, the device will be referred to as Hand mote. It uses the 

Blobscanner library and the Arduino microcontroller development board to perform real-time image 

processing for hand gesture recognition in infrared vision. This paper proposes a possible solution to 

control the gadgets for physically challenged and blind people 

  

Title: Wearable armband for real time hand gesture recognition 

Author: kuang-yow lian, chun-chieh chiu, yong-jie hong and wen-tsai sung 

Year: 2017 

This paper presents a framework for hand gesture recognition based on 3-channel 

electromyography (EMG) sensors. In the framework, the start and the end points of meaningful gesture 

segments are detected automatically by checking the cross points of EMG signals and their moving 

average curves. Then, a classifier combining k-Nearest Neighbor (kNN) and Decision Tree algorithms 

is used for achieving gesture recognition. For gesture-based control application, a real-time interactive 

system has been built up for household appliance using 10 kinds of hand gestures as control commands. 

Our proposed framework facilitates intelligent and natural control in gesture-based interaction. 

  

Title: Gesture based home automation system  

Author: Arathi P.N,S.Arthika,S.Ponmithra, K.Srinivasan*,V.Rukkumani 

Year: 2017 

Computerization is the fundamental requirement for the current world. There are different sorts 

of mechanizations like structure computerization, modern robotization, Home robotization, Artificial 

Intelligence, and so forth Savvy can be a potential application which offers help to older or crippled 

people. Home mechanization is the utilization and control of home machines distantly or naturally. Step 

by step the hole among machines and people is being diminished. These days hand motion based home 

mechanization is getting more significance. Signal acknowledgment alludes to perceiving the 

movement of the human parts like hand, face, and so on A large portion of the electronic parts fabricates 

centers around the hand motion premise. In this proposed work MATLAB based calculation is utilized. 

This proposed work utilizes this apparatus for the acknowledgment and handling of the hand motion. 

The calculation utilized for this proposed work is the item location calculation. From the outset the 

picture is caught by the camera and it is handled by the MATLAB, if the preloaded motion is 

coordinated with the current signal the information will be shipped off the microcontroller, at that point 
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the home machines are controlled. There are different applications which could be constrained by a 

signal, for example, media players, robots and virtual objectsThe camera, PIC microcontroller, fan,  

light, power supply, LED, and GSM module make up the equipment module. A USB to chronic 

converter transport, which comes a day and a half driver programming, is utilized to connect this 

equipment module to reenactment programming. 

Title: A continuous hand gestures recognition technique for human-machine interaction using 

accelerometer and gyroscope sensors 

Author: Hari Prabhat Gupta, Haresh S Chudgar, Siddhartha Mukherjee, Tanima Dutta, and 

Kulwant Sharma 

Year: 2016 

Since they are fitted with an accelerometer sensor, recent developments in smart devices have 

maintained them as a safer alternative for the design of human-machine interaction.an integrated 

operating system, and a gyroscope sensor This paper provides a continuous flow of information.A 

technique for recognising hand movements that is capable of continuous recognition. gestures in a 

mobile device using three-axis accelerometer and gyroscope sensors A gesture coding algorithm is 

being developed to reduce the impact of the unstableness of the hand making the gesture and compress 

the data. An algorithm for detecting gestures automatically is a tool for detecting the beginning and 

end of significant gesture segments. Lastly The gesture code is compared to identify the gesturee uses 

a dynamic time warping algorithm with a gesture database In addition, a prototype system for 

recognising continuous hand movements based human-machine interaction is being developed. With 

the support of The user of a smartphone can perform predefined movements and monitor smart 

devices.Samsung's AllShare protocol is used by appliances. 

Title: A method of two-handed gesture interactions with applications based on commodity 

devices 

Author: Jiaqing Lin, Hiroaki NISHINO, Tsuneo KAGAWA, and Kouichi UTSUMIYA 

Year: 2011 

In some fields, such as game interaction and medical image processing, recent advances in 

human-computer interface have enabled more intuitive and natural interactions between humans and 

sensor-based devices. However, the most 

Since the conventional human-computer interface continues to influence our everyday lives, we suggest 

a new approach.centred on a new two-handed gesture interaction approach for controlling applications 

Wiimote is an example of a commonplace unit. 

Our main aim is to create a single interface for communicating with devices, application systems, and 

home appliances. Users will monitor their progress using the proposed systemfinger movements in 3D 
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space and describe the role of each gesture using the devices that are commonplace. 

Title: Facilitating gesture-based actions for a smart home concept 

Author: A. Batool, S. Rauf, T. Zia, T. Siddiqui, J. A.Shamsi, T. Q. Syed, A. U. Khan 

Year: 2014 

4 Smart Home Technologies are changing the way people communicate with their environment 

through digital interfaces. These activities, on the other hand, are difficult.We look at the problem of 

using complex mechanical interfaces in this paper.The user-friendly, 37 ubiquitous, low-cost, and 

unified digital interface mobile phone. This is accomplished by programming smart phones at the 

application level to understand hand signals, which will enable mobility-impaired and elderly users to 

interact with their home appliances remotely. We also have remote access.for versatility and control 

when running these applianceWe demonstrate this principle by practising with visual examples of hand 

signs and reporting a correct response.recognition of over 88%, and test the viability of the concept 

under continued use by noting ordinary power consumption for uses of up to 90 minutes. 

Title: A framework for hand gesture recognition and spotting using sub-gesture modeling 

Author: Manavender R. Malgireddy, Jason J. Corso, Srirangaraj Setlur 

Year: 2010 

Hand motion discernment is an open examination issue in Human Computer Interaction (HCI), 

and it involves spotting motion limits in a persistent video arrangement (Gesture Spotting).and liking 

the gestureEach motion is as of now demonstrated as a transient grouping of visual highlights utilizing 

existing techniques.due to the wide fluctuation of the information, separated from singular casings is 

wasteful. an image which isn't effective because of the huge fluctuation of casings at various 

timestamps. In this paper, we propose another sub-motion demonstrating approach which addresses 

each signal as a succession of fixed sub-motions (a gathering of back to back outlines with locally sound 

setting) and gives a vigorous displaying of the visual highlights. 

Title: Hand Gesture Recognition for Indian Sign Language 

Author: Archana S. Ghotkar, 2Rucha Khatal , 3 Sanjana Khupase, 4 Surbhi Asati & 5Mithila 

Hadap 

Year: 2012 

We present a hand gesture recognition scheme for recognising the alphabets of Indian Sign 

Language in this paper. Real-time hand monitoring, hand segmentation, feature extraction, and gesture 

recognition are the four modules in our proposed framework.For hand painting, the Camshift system 

and the Hue, Saturation, Intensity (HSV) colour model are usedsegmentation and monitoring The 

Genetic Algorithm is used to recognise gestures. We suggest a simple and low-cost method for 

accurately recognising single-handed and double-handed gestures.This 
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device has the potential to assist millions of deaf people in communicating with others. Ordinary 

people. 
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CHAPTER-5 

SOFTWARE DESCRIPTION 

5.1 EMBEDDED C 

 

 
The C Standards committee created Embedded C as a collection of language extensions for the 

C programming language to solve commonality issues that exist between C extensions for different 

languages.Embedded software. Embedded C programming has traditionally necessitated nonstandard 

solutions.extensions to the C programming language to support exotic features including fixed-point 

math, as well as simple I/O operations and several distinct memory banks. 

The C Standards Committee extended the C language in 2008 to address these worries by setting up an 

overall standard that all executions would follow. It contains a There are an assortment of highlights 

not accessible in standard C, for example, fixed-point math and named factors. Fundamental I/O 

equipment tending to and address spaces Embedded C utilizes the 

 

 
of the grammar and semantics of standard C, e.g., principle() work, variable definition, datatype 

affirmation, restrictive explanations (if, switch, case), circles (while, for), capacities, exhibits and 

strings, constructions and association, digit tasks, macros, and so on 

 

 
A Technical Report was distributed in 2004 and a second update in 2006. 

 

5.1.1 NECESSITY 

During infancy years of microprocessor based systems, programs were developed using 

assemblers and fused into the EPROMs. There used to be no mechanism to find what the program was 

doing. LEDs, switches, etc. were used to check for correct execution of the program. Some ‘very 

fortunate’ developers had In-circuit Simulators (ICEs), but they were too costly and were not quite 

reliable as well. As time went by, the use of microprocessor-specific assembly-only as a programming 

language declined, and embedded systems shifted to C as the preferred language. The most commonly 

used programming language is C. 

a programming language for embedded processors and controllers Assembly is often used, but it is 

mostly for implementing certain parts of the code that are extremely complex.high timing precision, 

small code size performance, etc. are prime requirements. 
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As assembly language programs are specific to a processor, assembly language didn’t offer portability 

across systems. Several high-level languages, including C, were developed to address this disadvantage. 

Other languages such as PLM, Modula-2, Pascal, and others are accepted by a lsocabutco. Among them, 

C received a lot of attention.Not only embedded systems, but even desktop applications have gained 

acceptance. Even though C has lost its lustre as a general-purpose programming language, it continues 

to have a stronghold in embedded programming. Because of the widespread use of C in embedded 

systems, a variety of support tools, such as compilers, have emerged.& cross-compilers, ICE, and other 

tools appeared, all of which aided the development of embedded systems.C-based systems For 

programming embedded devices, assembly language appears to be a natural option. The use of 

assembly language, on the other hand, is limited to creating small and quick codes.Furthermore, 

assembly codes increase software development costs and reduce code portability.There isn't any. Small 

codes aren't difficult to write, however big ones are.Programs/projects are becoming more difficult. in 

assembly language to handleIt's also getting harder to find decent assembly programmers these days. 

As a result, high-level languages are favoured for programming embedded systems. 

 

 
 

5.2 ADVANTAGES 

● It is little and less complex to learn, get, program and troubleshoot. 

 
 

● Compared to low level computing construct, C code composed is more dependable and 

versatile, more compact between various stages. 

 
● C compilers are accessible for practically completely implanted gadgets being used today, and 

there is an enormous pool of experienced C developers. 

 
● Unlike get together, C has benefit of processor-autonomy and isn't explicit to a specific 

chip/microcontroller or any framework. This makes it helpful for a client to create programs that can 

run on the vast majority of the frameworks. 

 
● As C joins usefulness of low level computing construct and highlights of undeniable level 

dialects, C is treated as a 'center level code' or 'significant level low level computing construct'. 

 
● It is genuinely effective. 



43  

● It upholds admittance to I/O and gives simplicity of the board of huge installed projects. 

 
 

● Java is additionally utilized in many implanted frameworks however Java programs require the 

Java Virtual Machine (JVM), which devours a ton of assets. Henceforth it isn't utilized for more modest 

installed gadgets. 

 
● Other High-level programming language like Pascal, FORTRAN additionally give a portion of 

the benefits. 

5.2.1 EMBEDDED SYSTEMS PROGRAMMING 

 
 

Installed frameworks writing computer programs is not quite the same as creating applications 

on a work stations. Key qualities of an installed framework, when contrasted with PCs, are as per the 

following: 

 
● Embedded gadgets have asset constraints(limited ROM, restricted RAM, restricted stack space, 

less preparing power) 

 
● Components utilized in inserted framework and PCs are unique; implanted frameworks 

normally utilizes more modest, less force burning-through segments. · Embedded frameworks are more 

attached to the equipment. 

 
Code speed and code size are two significant qualities of implanted programming.The handling force 

and timing limitations decide code speed, while code size is dictated by the size of the code. is controlled 

by the measure of program memory accessible and the programming language utilized. The point of 

installed gadget writing computer programs is to get the most usefulness at all measure of existence. 

 
Implanted frameworks are customized utilizing distinctive sort of dialects: 

 
 

● Machine Code 

 
 

● Low level language, i.e., gathering 

 
 

● High level language like C, C++, Java, Ada, and so forth 
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● Application level language like Visual Basic, contents, Access, and so forth 

 
 

For programming implanted gadgets, low level computing construct has all the earmarks of being a 

characteristic choice. The utilization of low level computing construct, then again, is restricted to 

making little and speedy codes. Moreover, gathering codes bring about higher programming 

advancement expenses and need code compactness. More modest projects/projects are simpler to 

oversee, yet bigger projects/projects become more difficult.manage in low level computing construct. 

Discovering great get together developers has likewise become troublesome these days. Henceforth 

significant level dialects are liked for installed frameworks programming. 

 
Utilization of C in implanted frameworks is driven by following benefits 

 
 

● It is little and sensibly more straightforward to learn, get, program and investigate. 

 
 

● C Compilers are accessible for practically totally installed gadgets being used today, and there 

is a huge pool of experienced C developers. 

 
● Unlike get together, C has benefit of processor-autonomy and isn't explicit to a specific 

chip/microcontroller or any framework. This makes it advantageous for a client to create programs that 

can run on the vast majority of the frameworks. 

 
● As C joins usefulness of low level computing construct and highlights of undeniable level 

dialects, C is treated as a 'center level code' or 'significant level low level computing construct' 

 
● It is genuinely proficient 

 
 

● It upholds admittance to I/O and gives simplicity of the executives of enormous implanted tasks. 

 
 

Large numbers of these benefits are offered by different dialects additionally, however what separates 

C from others like Pascal, FORTRAN, and so on is the way that it is a center level language; it gives 

direct equipment control without forfeiting advantages of undeniable level dialects. 

 
Contrasted with other significant level dialects, C offers greater adaptability since C is moderately little, 

organized language; it upholds low-level piece savvy information control. 
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When contrasted with low level computing construct, C code is more reliable, adaptable, and flexible 

across stages (for certain changes). Moreover, C-based frameworks are additionally simpler to 

understand, oversee, and investigate. Likewise, since they can be Codes are composed all the more 

effectively, and just the expectations should be referenced unmistakably. It's true.It's simpler to 

compose solid C code and make an interpretation of it to different dialects. Maybe than composing 

powerful get together code in gathering, it is changed over to a proficient get together code (utilizing 

great compilers).As contrasted with the simplicity with which C projects are made by software 

engineers, the benefits of low level computing construct programming over C are irrelevant. C++ is an 

item situated programming language that isn't appropriate for establishing gainful projects in asset 

compelled conditions like inserted gadgets. 

 
Virtual capacities and exemption treatment of C++ are some particular highlights that are not proficient 

as far as space and speed in installed frameworks. Here and there C++ is utilized distinctly with not 

many highlights, especially as C. 

 
It's additionally an article arranged language, yet it's not equivalent to C++. Initially planned by the 

United States of America (Ada95). The Ada programming language, then again, has various highlights 

that make creating inserted programming simpler. Another dialect for implanted frameworks is Java. 

 
programmable It is mostly utilized in top of the line PDAs due to its versatility. It's likewise valuable 

for perusing applications through frameworks. 

 
Java programs require Java Virtual Machine (JVM), which burn-through parcel of assets. Henceforth 

it isn't utilized for more modest installed gadgets. 

 
Dynamic C and B# are some restrictive dialects which are likewise being utilized in implanted 

applications. 

 
Effective installed C projects should be kept little and proficient; they should be advanced for code 

speed and code size. Great comprehension of processor design installed C programming and 

investigating d 
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5.3 DIFFERENCE BETWEEN C AND EMBEDDED C 

Despite the fact that C and embedded C tend to be distinct and are used in different ways, they 

have more in common than they do not. The majority of the structures are the same; the difference is 

in how they are used. The letter C stands for laptop.Embedded C is for microcontroller-based 

applications, while computer C is for computer-based applications. As a result, C has the privilege of 

using desktop PC resources such as memory, operating system, and so on. 

programming on desktop systems, we need not bother about memoryEmbedded C, on the other hand, 

must work with the limited resources (RAM, ROM, and I/Os) available on an embedded processor. As 

a result, computer code must fit into the programme memory available.The device is likely to crash if 

the code reaches the cap. Compilers for C (ANSI C) are commonly used.create executables that are OS- 

dependent Compilers for embedded C must generate files that can be downloaded to microcontrollers 

and microprocessors. 

where it is needed to runEmbedded compilers have access to all tools that are not available in desktop 

computer compilers. Real-time constraints are common in embedded systems.this isn't always the case 

for desktop computer programmes.Embedded systems also lack the console that is available on desktop 

computers. the apps So, what's the main difference between the two? 

programming with embedded C is the mindset; for embedded applications, we need to optimally use 

the resources, make the program code efficient, and satisfy real time constraints, if any. All this is done 

using the basic constructs, syntaxes, and function libraries of ‘C’. 

 

5.4 MATLAB: 

MathWorks created the MATLAB programming language. It began as a matrix programming 

language with basic linear algebra programming. It can be used in collaborative sessions as well as as 

a batch task. MATLAB is a programming language that can be utilized to (matrix laboratory) is a 

high-level programming language and immersive environment for the fourth generation Numerical 

computation, visualisation, and programming are all possible with this tool.. MathWorks is the 

company that produced MATLAB. Matrix manipulations, plotting of capacities and data, algorithm 

implementation, user interface creation, and interfacing with programmes written in different dialects 

like C, C++, Java, and FORTRAN are all possible. It also helps you to analyse data, build algorithms, 

and construct models and applications. It comes with a number of built-in commands and math 

functions to assist you with mathematical calculations, generating plotsand performing numerical 

methods. 

 
5.4.1MATLAB'S POWER OF COMPUTATIONAL MATHEMATICS: 
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Every aspect of computational mathematics makes use of MATLAB. The following are some of the 

most frequently used mathematical equations: 

● Dealing with Matrices and Arrays.  

● Plotting and graphics.  

● Linear Algebra.  

● Algebraic Equations.  

● Non-linear Functions.  

● Statistics.  

● Data Analysis.  

● Calculus and Differential Equations.  

● Numerical Calculations.  

● Integration.  

● Transforms.  

● Curve Fitting 

 

 

5.4.2FEATURES OF MATLAB: 

It's a high-level programming language for mathematical calculation, visualisation, and app 

creation. It also offers an immersive platform for iterative problem solving, design, and 

discovery.figuring out It has a large library of numerical capacities for direct polynomial 

math,measurements, and other subjects. Filtering, optimization, numerical integration, and solving 

ordinary problems are all examples of Fourier analysis. a system of differential equations. It comes 

with built- in graphics for visualising data as well as tools for making custom plots. The 

programming interface in MATLAB provides developers withdevices for improving code quality, 

viability, and performance.. It includes software for creating custom graphical user interfaces for 

applications. It has functions for combining MATLAB-based algorithms with other programmes and 

languages, such as Python. C , Java , .NET & Microsoft Excel. 
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5.5USES OF MATLAB: 

MATLAB is a common analytical instrument in science and engineering, with applications in 

physics, chemistry, math, and all engineering disciplines. 

It is utilized in a scope of utilizations including: 

● signal processing and Communications.  

● image and video Processing.  

● computational biology.  

 
● control systems.  

● computational finance.  

● test and measurement.  

5.6DIGITAL IMAGE PROCESSING: 

Computerized picture handling is the technique for controlling advanced pictures utilizing a 

computer.It is a signs and frameworks that centers around pictures specifically. DIP is working on 

designing a computer device that can perform image processing. The device takes a digital image as 

an information and cycles it using powerful algorithms to produce an image as an output. The most 

famous illustration is Photoshop is a software programme created by Adobe. It is widely used 

application for processing digital images. 

 

 

     5.7.1WORKING: 

 
 

                             Fig:5.7.1 processing of image 

  In the illustration above, an image was taken by a camera and sent to a digital system to delete all other 

information and concentrate solely on the water drop by zooming it in such a way that the image quality 

is preserved.the same 
 

5.8 SIGNAL PROCESSING: 

Signal processing branch of electrical engineering and mathematics concerned with the study 

and processing of analogue and digital signals, as well as signal storage, filtering, and other 

operations. These signals include the following:signals of transmission, sound or voice signals, image 



49  

signals, and other signals, etc. Out of both of these signals, image processing is the area that deals 

with the types of signals where the input is an image and the output is also an image. As the name 

implies,As the name implies, it is concerned with image processing. Analog image processing & 

digital image processing, are two types of image processing. 

5.9ANALOG IMAGE PROCESSING: 

analog signals, analog image processing is performed. It requires two-dimensional analogue 

signal processing. The pictures are controlled by electrical methods by shifting the electrical sign in 

this form of processing. The picture on television is a typical example.With the passing of time, 

digital image processing surpassed analogue image processing due to its broader variety of 

application 

5.10OVERLAPPING FIELDS 

5.10.1MACHINE/COMPUTER VISION 

The developing of a device in which the input is an image and the output is some information is known 

as machine vision or computer vision.Consider developing a device that scans a person's face and 

unlocks any kind of lock.. This is how the machine will appear 

 

 
 

 Fig:5.10.1 machine vision or computer vision 
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5.10.2COMPUTER GRAPHICS 

Computer graphics deals with the development of images from object models rather than the 

image being captured by software. Consider the example below: The creation of artefacts.Creating a 

picture from an entity's model. This is how a computer like this would look. 

 

Fig: 5.10.2 Computer graphics 

 
 

5.11.1ARTIFICIAL INTELLIGENCE 

Artificial intelligence is essentially the study of imbuing robots with human intelligence. In 

image analysis, artificial intelligence has wide range of applications. For instance, creating computer- 

assisted diagnostic programmes that assist doctors in reading X-ray, MRI, and other photographs and 

then highlighting noticeable sections to be checked by the doctor. 

5.12SIGNALS 

A signal is the basic quantity for expressing any knowledge in electrical engineering. It makes 

no difference whether the information is analogue or digital. A signal is a feature in mathematics that 

conveys certain detail. In truth, any quantity that can be measured over time, space, or a higher 

dimension can be considered a signal. A signal can have any dimension and have any shape. 

 
5.12.1ANALOG SIGNALS 

A signal is an analogue number, which means it is determined in terms of time. It's a never- 

ending signal. These signals are represented over a set of independent variables that are continuous. 
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They are difficult to interpret due to the large number of values they contain. Due to a wide sample of 

values, they are very reliable. You'll need an unlimited memory to store these signals so it can achieve 

On a real graph, there are infinite values. Sin waves  used to represent analogue signals. 

 

 
 

 

 

Fig:5.12.1 analoge signals 

5.13.1DIGITAL SIGNALS 

Digital signals are much easier to interpret than analogue signals. They're messages that come 

and go. They are analogue signs that have been appropriated. The term "digital" refers to discrete 

values, which means they use unique values to display data.Just two numbers, 1 and 0, are used to 

describe everything in a digital signal (binary values). Since digital signals are discrete copies of an 

analogue signal obtained over a span of time, they are less reliable than analogue signals. Digital 

signals, on other hand, are not affected by 64 noise. As a result, they last a long time and are simple 

to understand. Square waves are to represent digital signals. 

 

 
 

5.14COMPUTER KEYBOARD 

When a key on the keyboard is pressed, an electrical signal is transmitted to keyboard controller, 

which contains the ASCII value for that key.When key is pressed, for example, the electrical signal 

contains of digit 97 as 0 & 1, which are ASCII estimation of character 
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5.15DIFFERENCES BETWEEN ANALOG & DIGITAL SIGNALS: 
 

Comparison 

element 

Analog signal Digital signal 

Analysis Difficult Possible to analyse 

Representation Continuous Discontinuous 

Accuracy More accurate Less accurate 

Storage Infinite memory Easily stored 

Subject to Noise Yes No 

Recording 

Technique 

The original signal has been 

restored. 

Signal samples are collected and 

stored. 

Examples Human voice, Thermometer, 

Analog phones e.t.c 

Computers, Digital Phones, 

Digital pens, e.t.c 
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5.16SYSTEMS 

The kind of input and output that a machine interacts with defines it.Since we're concerned 

with signals, our machine will be a logical model, a piece of code/software, a physical unit, or a 

black box whose input is a signal, which it processes, and whose output is another signal. The input 

is referred to as excitation, while the output is referred to as reaction. 

 

 

 

 

 
 

 

 

 In the diagram above, a device is depicted in which the input/output are also symbols, 

but the input is an analogue signal. The OP signal is a digital signal. It basically means that our 

system is a conversion system that transforms analogue signals to digital signals. 
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5.17 CONVERSION OF ANALOG TO DIGITAL SIGNALS 

Since there are so many concepts involved in converting analogue to digital and vice 

versa.Only those that are relevant digital image processing will be discussed.In the case of coversion, 

there are two major principles to consider. 

 

● Sampling  

● Quantization  

 

 
5.17.1APPLICATIONS OF DIGITAL IMAGE PROCESSING 

The below are some of the main areas in which digital image processing commonly used. 

 
● Medical field  

 
● Sharpening and reproduction of images  

 
● Remote sensing  

 
● Transmission and encoding  

 
● Machine/Robot vision  

 
● Color processing  

 
● Pattern recognition  

 
● Video processing  

 
● Microscopic Imaging  

 
● Others  
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5.18 MACHINE/ROBOT VISION 

Apart from the many problems that a robot faces today, the most pressing is to improve the 

robot's vision. Make a robot that can see objects, recognise them, and recognise obstacles, among 

other things.This research has made significant contributions, and a new field in computer vision has 

been created to work on it. 

 

5.19 Hurdle Detection 

Detection of Obstacles Hurdle detection is a simple image processing task that involves 

detecting various types of objects in an image and then measuring the distance between the robot and 

hurdles. Robot that follows a line The majority of today's robots operate by following a grid, and 

hence are referred to as line follower robots. 

 

Fig:5.19.Line follower robot 

This help a robot to move on its path and perform some tasks. This has also been achieved through 

image processing. 
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6.CHAPTER 

RESULT AND DISCUSSION 

In this project, we will discuss have tried to control the robot in a novel method. 

Signal control being a more regular method of controlling gadgets, makes control of robots more 

productive and simple. We used finger count Techniques for interacting with gestures.. Each finger 

count defines an instruction for the robot to move in a certain direction in the environment. After 

gesture recognition command signal is generated and passed to the robot, it moves in aspecified 

direction. 
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Discussions: 

A. Capturing Gesture Movements: Image from the control station's webcam, and each input 

frame is processed further to identify hand movement palm.. This includes certain limits in the 
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past to identify the hand palm correctly with minimum noise and image 

B. Detection of palm of the hands Following the capture of the image frame from the webcam, 

several simple operations are conducted on the frame to ready it for command detection 

processing.. 

C.  Command Detection Using a Specific Method: Following the pre-processing of an input 

frame, the extracted image is further processed using a specific technique.The method of 

giving gesture commands are as follows 

Robot is moved in all possible directions in the environment using five possible types of commands 

whichare Forward, Backward, Right, Left and Stop for the fingercount of 1,2,3,4 & 5 respectively as 

shown in the above figure. 
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D. Generate Specific Signal: 
Following the detection of a gesture command, a signal value is created that is relevant to 

that gesture command. This signal value is saved in a file with the following command MATLAB 

functions.  
  
  

E. ZIGBEE: 

As soon as possible, the command is generated on the control station, It has been published in 

a file with tagged word with it. This file is read by ZigBee after regular interval. As it is a wireless 

communication, so ZigBee communicates withthe control station where control station is also in the 

same network. Both control station and ZigBee is provided with an IP address by using this IP 

address ZigBee accesses the information from the control station. 
  

F. Micro-Controller: PICF816XX & Arduino 

ZigBee is connected to the PIC board through stackable pins as shown in Figure .When the 

process of communication starts; ZigBee tries to connect itself with the control station, with the 

provided IP address of the control station. As soon as ZigBee gets connected to the control station, it 

continuously sends the command signals to the receiver. These received signal values are then 

handed over to PIC which extracts command and calls whichare specified for that command. PIC 

sends five digitalsignals as a component of the motor driver. 
 

G. . DC Motors in Robot: 
This is the robot's final product, which includes all of the hardware (ZigBee, PIC frame, and 

L293D motor.driver circuit and the pick-and-place robot are mounted on the robot frame, which is 

driven by rechargeable batteries. As shown in Figure,Two DC motors are attached to the robot 

chassis. The user at the control station controls this with gestures.. 
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7 CONCLUSION 

A universal self-adaption workspace mapping approach is presented in this project. on 

Kinect to control a robot is presented. The position and orientation of the robot end point are 

controlled by extracting and calculating the shoulder, elbow, wrist, tip of index finger and 

thumb. First, to solve the problems that the human does not stand straight or do not keep the 

body facing the Kinect and the hand and the lower arm are not on the same plane, a modified 

coordinate of the human wrist is proposed.Then, in practical situations, the data of points-based 

Kinect joints may not be stable, leading to the dithering phenomenon in the control data. This 

paper introduces the Kalman filter to eliminate the previously mentioned dither.Different from 

traditional methods, to make the system adapt to different operators and robots in workspace, a 

SAW method is proposed, which uses the mapping quantity Q to automatically obtain the 

mapping matrix after some iteration processes. Then, experiments were conducted out, and an 

analysis of the results verified the feasibility and excellent performance of the universal control 

system. Afterwards, the universal control system is successfully applied to ademonstration of 

controlling a cooperative robot to pick-and-place. To better express our method, we compared 

our method with the method mentioned in the application section. Although errors of this 

method is slightly smaller than that method, our method is more general, which further 

demonstrates the practicability of the universal control system for HRI. 

Further research will focus on the recognition and classification of human movements. The 

method of deep learning is used to train body movements in the video such as the clamp 

opening and closing and the robot movement. In this way, the system can control the robot 

more flexibly and accurately 
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