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SIGNALS AND SYSTEMS lab

LEAD EXPERIMENT-1
Visibility Enhancement for dusty images
AIM

To Write a MATLAB program for Visibility Enhancement for Dusty Images

OBJECTIVE

To improve enhancement of dusty images

PREREQUISITES

Basic knowledge of MATLAB is required.

DESCRIPTION


1. Introduction to experiment -30 min

2. Open MATLAB


3. Open new M-file

4. Type the program and save the dusty image in Matlab directory

5. Save in current directory

6. Compile and Run the program 

7. For the output see command window\ Figure window

PROGRAM 

%% Title: Visibility Enhancement for Dusty Images

clear all; clc; close all;

zeta=.5; 

x=im2double(imread('1.jpg')); 

figure; imshow(x)

x_R=x(:,:,1); x_G=x(:,:,2); x_B=x(:,:,3);

tao_R=.5; tao_G=.4; tao_B=.6;

R=(TTFIO(x_R,tao_R,zeta));

G=(TTFIO(x_G,tao_G,zeta));

B=(TTFIO(x_B,tao_B,zeta));

out=cat(3,R,G,B);

figure; imshow(out);

[image: image66.jpg]


INPUT

OUTPUT
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RESULT
Hence, visibility enhancement for dusty images is performed using MAT Lab.

LEAD EXPERIMENT-2
Impulse response of Raised Cosine Filter
AIM
To Write a MATLAB program to find impulse response of raised cosine filter.

OBJECTIVE

To find impulse response of Raised Cosine Filter
PREREQUISITES

Basic knowledge of MATLAB is required.


DESCRIPTION


1. Introduction to experiment -30 min

2. Open MATLAB

3. Open new M-file

4. Type the program

5. Save in current directory

6. Compile and Run the program 

7. For the output see command window\ Figure window
The raised-cosine filter is a filter frequently used for pulse-shaping in digital modulation due to its ability to minimize inter symbol interference (ISI). Its name stems from the fact that the non-zero portion of the frequency spectrum of its simplest form (β = 1{\displaystyle \beta =1}) is a cosine function, 'raised' up to sit above the {\displaystyle f}f (horizontal) axis.
The impulse response of such a filter is given by: 
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in terms of the normalised sinc function.

PROGRAM 
t=linspace(-5,5,1000);
b=0.2;
T=1;

h1=(sin(pi*t/T))./(pi*t/T);
h2=(cos(pi*b*t/T))./(1-(2*b*t/T).^2);
h=h1.*h2;
plot(t,h);

RESULT:
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APPLICATIONS

1. Signal processing

2. Digital communications    

ELECTRONIC DEVICES & CIRCUITS LAB

LEAD EXPERIMENT: 1 LED and Detector 
In this lab, you are to perform some measurement to get familiar with the electrical and optical properties of three typical LEDs Threshold voltage on VI curve Using the setup as shown in Figure 1., where the current is provided by the voltage source V is limited by the series resistance R. Under operating conditions, the voltage drop across the LED is Vd , the operating voltage of the device. If operating current is I=Id , then the circuit can be described by 

V — Vthreshold = Id R
[image: image4.emf]
Figure 1 Circuit Setup for VI curve
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Figure 2. VI curve you should be able to obtained

Table 1: Threshold voltage for
different diodes




Plot VI curve for each LED, find where the threshold voltage is for each LED. Compare the values given in table 1 (Vth= hc/qλ) and see if your answers match with your measurement.                   
[image: image6.emf]
DIGITAL SYSTEM DESIGN lab

LEAD EXPERIMENT

Ring Counter & Twisted Ring Counter

OBJECTIVE

To Design of Ring Counter & Twisted Ring Counter

PREREQUISITES

Basic knowledge on Flip Flops, Counters.


DESCRIPTION


A ring counter is a special type of application of the Serial IN Serial OUT Shift register. The only difference between the shift register and the ring counter is that the last flip flop outcome is taken as the output in the shift register. But in the ring counter, this outcome is passed to the first flip flop as an input. All of the remaining things in the ring counter are the same as the shift register.

LOGIC DIAGRAM:
Ring Counter

1. Ring Counter:

In this the output of the last flip-flop is connected to the input of the first flip-flip. It circulates a single ‘0’ or ‘1’ bit around the ring.
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Truth table
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Timing diagram
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2. Twisted Ring Counter:

Twisted ring counter is a types of ring counter in which the complement of output of the last shift register is connected to the input of the first register. It circulates a stream of 1s followed by 0s around the ring.
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Truth table
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Timing diagram
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Applications of Ring counters

· Ring counters are used to count the data in a continuous loop.

· They are also used to detect the various numbers values or various patterns within a set of information, by connecting AND & OR logic gates to the ring counter circuits.

· 2 stage, 3 stage and 4 stage ring counters are used in frequency divider circuits as divide by 2 and divide by 3 and divide by 4 circuits, respectively.

· The 3 stage Johnson counter is used as a 3 phase square wave generator which produces 1200 phase shift.

· The 5 stage Johnson counter circuit is generally used as synchronous decade (BCD) counter and also as divider circuit.

· The 2 stage Johnson counters are also known as “Quadrature oscillator” which is used to produce 4 level individual outputs which are out of phase with 900 with each other. This quadrature generator is used to produce 4 phase timing signal.

(OR)

Design and implementation of 4 to 16 decoder using 3 to 8 decoder

OBJECTIVE 
Design of 4 to 16 decoder using 3 to 8 decoder 

PREREQUISITES 
Basic knowledge of digital logic gates ,IC 74138 and their operation
DESCRIPTION 
a. Introduction to experiment -30 min. 

b. Connection of experiment and its verifications

LOGIC DIAGRAM:
[image: image13.emf]
TRUTH TABLE:
[image: image14.emf]
APPLICATIONS 

1. Binary to Decimal Decoders 

2. Address Decoder 

3. Instruction Decoder 

DIGITAL SIGNAL PROCESSING LAB
LEAD EXPERIMENT
Implementation DFT and IDFT on an Image
Description:
[image: image15.png]


The Fourier Transform is an important image processing tool which is used to decompose an image into its sine and cosine components. The output of the transformation represents the image in the Fourier or frequency domain, while the input image is the spatial domain equivalent. In the Fourier domain image, each point represents a particular frequency contained in the spatial domain image.

The Fourier Transform is used in a wide range of applications, such as image analysis, image filtering, image reconstruction and image compression.

[image: image16.png]


How It Works:

As we are only concerned with digital images, we will restrict this discussion to the Discrete Fourier Transform (DFT).

The DFT is the sampled Fourier Transform and therefore does not contain all frequencies forming an image, but only a set of samples which is large enough to fully describe the spatial domain image. The number of frequencies corresponds to the number of pixels in the spatial domain image, i.e. the image in the spatial and Fourier domain is of the same size.

For a square image of size N×N, the two-dimensional DFT is given by:
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where f(a,b) is the image in the spatial domain and the exponential term is the basis function corresponding to each point F(k,l) in the Fourier space. The equation can be interpreted as: the value of each point F(k,l) is obtained by multiplying the spatial image with the corresponding base function and summing the result.

The basic functions are sine and cosine waves with increasing frequencies, i.e. F(0,0) represents the DC-component of the image which corresponds to the average brightness and F(N-1,N-1) represents the highest frequency.

In a similar way, the Fourier image can be re-transformed to the spatial domain. [image: image18.png]


The inverse Fourier transform is given by:
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Note the [image: image20.png]


 normalization term in the inverse transformation. This normalization is sometimes applied to the forward transform instead of the inverse transform, but it should not be used for both.
To obtain the result for the above equations, a double sum has to be calculated for each image point. However, because the Fourier Transform is separable, it can be written as
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where
[image: image22.png]



Using these two formulas, the spatial domain image is first transformed into an intermediate image using N one-dimensional Fourier Transforms. This intermediate image is then transformed into the final image, again using N one-dimensional Fourier Transforms. Expressing the two-dimensional Fourier Transform in terms of a series of 2N one-dimensional transforms decreases the number of required computations.
[image: image23.png]


Even with these computational savings, the ordinary one-dimensional DFT has [image: image24.png]


 complexity. This can be reduced to [image: image25.png]N togy I



 if we employ the Fast Fourier Transform (FFT) to compute the one-dimensional DFTs. This is a significant improvement, in particular for large images. There are various forms of the FFT and most of them restrict the size of the input image that may be transformed, often to [image: image26.png]


 where n is an integer. The mathematical details are well described in the literature.

The Fourier Transform produces a complex number valued output image which can be displayed with two images, either with the real and imaginary part or with magnitude and phase. In image processing, often only the magnitude of the Fourier Transform is displayed, as it contains most of the information of the geometric structure of the spatial domain image. However, if we want to re-transform the Fourier image into the correct spatial domain after some processing in the frequency domain, we must make sure to preserve both magnitude and phase of the Fourier image.

The Fourier domain image has a much greater range than the image in the spatial domain. Hence, to be sufficiently accurate, its values are usually calculated and stored in float values.

[image: image27.png]


Guidelines for Use
The Fourier Transform is used if we want to access the geometric characteristics of a spatial domain image. Because the image in the Fourier domain is decomposed into its sinusoidal components, it is easy to examine or process certain frequencies of the image, thus influencing the geometric structure in the spatial domain.

In most implementations the Fourier image is shifted in such a way that the DC-value (i.e. the image mean) F(0,0) is displayed in the center of the image. The further away from the center an image point is, the higher is its corresponding frequency.

We start off by applying the Fourier Transform of



The magnitude calculated from the complex result is shown in



We can see that the DC-value is by far the largest component of the image. However, the dynamic range of the Fourier coefficients (i.e. the intensity values in the Fourier image) is too large to be displayed on the screen, therefore all other values appear as black. If we apply a transformation to the image we obtain



The result shows that the image contains components of all frequencies, but that their magnitude gets smaller for higher frequencies. Hence, low frequencies contain more image information than the higher ones. The transform image also tells us that there are two dominating directions in the Fourier image, one passing vertically and one horizontally through the center. These originate from the regular patterns in the background of the original image.

The phase of the Fourier transform of the same image is shown in



The value of each point determines the phase of the corresponding frequency. As in the magnitude image, we can identify the vertical and horizontal lines corresponding to the patterns in the original image. The phase image does not yield much new information about the structure of the spatial domain image; therefore, in the following examples, we will restrict ourselves to displaying only the magnitude of the Fourier Transform.

Before we leave the phase image entirely, however, note that if we apply the inverse Fourier Transform to the above magnitude image while ignoring the phase (and then histogram equalize the output) we obtain



Although this image contains the same frequencies (and amount of frequencies) as the original input image, it is corrupted beyond recognition. This shows that the phase information is crucial to reconstruct the correct image in the spatial domain.

We will now experiment with some simple images to better understand the nature of the transform. The response of the Fourier Transform to periodic patterns in the spatial domain images can be seen very easily in the following artificial images.

The image



shows 2 pixel wide vertical stripes. The magnitude of the Fourier transform of this image is shown in



If we look carefully, we can see that it contains 3 main values: the DC-value and, since the Fourier image is symmetrical to its center, two points corresponding to the frequency of the stripes in the original image. Note that the two points lie on a horizontal line through the image center, because the image intensity in the spatial domain changes the most if we go along it horizontally.

The distance of the points to the center can be explained as follows: the maximum frequency which can be represented in the spatial domain are two pixel wide stripe pairs (one white, one black).

[image: image35.png]2 pixels




Hence, the two pixel wide stripes in the above image represent
[image: image36.png]



Thus, the points in the Fourier image are halfway between the center and the edge of the image, i.e. the represented frequency is half of the maximum.
Further investigation of the Fourier image shows that the magnitude of other frequencies in the image is less than [image: image37.png]


 of the DC-value, i.e. they don't make any significant contribution to the image. The magnitudes of the two minor points are each two-thirds of the DC-value.

Similar effects as in the above example can be seen when applying the Fourier Transform to



which consists of diagonal stripes. In



showing the magnitude of the Fourier Transform, we can see that, again, the main components of the transformed image are the DC-value and the two points corresponding to the frequency of the stripes. However, the logarithmic transform of the Fourier Transform,



shows that now the image contains many minor frequencies. The main reason is that a diagonal can only be approximated by the square pixels of the image, hence, additional frequencies are needed to compose the image. The logarithmic scaling makes it difficult to tell the influence of single frequencies in the original image. To find the most important frequencies we threshold the original Fourier magnitude image at level 13. The resulting Fourier image,



shows all frequencies whose magnitude is at least 5% of the main peak. Compared to the original Fourier image, several more points appear. They are all on the same diagonal as the three main components, i.e. they all originate from the periodic stripes. The represented frequencies are all multiples of the basic frequency of the stripes in the spatial domain image. This is because a rectangular signal, like the stripes, with the frequency [image: image42.png]


 is a composition of sine waves with the frequencies [image: image43.png]


, known as the harmonics of [image: image44.png]


. All other frequencies disappeared from the Fourier image, i.e. the magnitude of each of them is less than 5% of the DC-value.

[image: image45.png]


A Fourier-Transformed image can be used for frequency filtering. A simple example is illustrated with the above image. If we multiply the (complex) Fourier image obtained above with an image containing a circle (of r = 32 pixels), we can set all frequencies larger than [image: image46.png]


 to zero as shown in the logarithmic transformed image



By applying the inverse Fourier Transform we obtain



The resulting image is a low pass filtered version of the original spatial domain image. Since all other frequencies have been suppressed, this result is the sum of the constant DC-value and a sine-wave with the frequency[image: image49.png]


. Further examples can be seen in the worksheet on frequency filtering.

A property of the Fourier Transform which is used, for example, for the removal of additive noise, is its distributive over addition. We can illustrate this by adding the complex Fourier images of the two previous example images. To display the result and emphasize the main peaks, we threshold the magnitude of the complex image, as can be seen in



Applying the inverse Fourier Transform to the complex image yields



According to the distributive law, this image is the same as the direct sum of the two original spatial domain images.

MATLAB code:

clc;
close all;
clear all;
f=imread('cameraman.tif');
[M N]=size(f);
imshow(f);
title('cameraman');
k=fft2(f);
k=fft2(f,M,N);
figure,imshow(k);
title('dft image');
imwrite(k,'dftimage.tif');
q=imread('dftimage.tif');
p=ifft2(q);
p=ifft2(q,M,N);
figure,imshow(q);
title('idft image');

SIMULATION RESULTS

Input image:

[image: image52.png]cameraman





DFT image:

[image: image53.png]



IDFT image:
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MICROPROCESSOR AND MICRO CONTROLLER LAB 

LEAD EXPERIMENT
Interfacing of Traffic Light Controller Using 8051:
INTRODUCTION:

The traffic light interface simulates the control and operation of traffic lights at a junction of four roads.   The interface provides a set of 6 LED indicators at each of the four corners. Each of these LED s can be controlled by a port line. Thus the interface allows the user to simulate a variety of traffic simulations using appropriate software routines.
DESCRIPTION OF THE CIRCUIT:

The organization of 6 LED s is identical at each of the four corners. The  organization with reference to the LED s at “South-West” corner is shown in the figure below
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The five LED s (except “Pedestrian”) will be ON or OFF depending on the state of corresponding port line LED is ON, if the Port line is Logic „HIGH‟ and LED is OFF, if it is at logic „LOW‟. The last LED marked DL is a set of two dual color LED s and they both will be either RED or GREEN depending on the state of the corresponding port line RED if the port line is logic HIGH and GREEN if the port line is logic LOW.

PROBLEM STATEMENT:

Generate the sequence for PA, PB, and PC such that the following traffic situations are simulated.

1. Vehicles from SOUTH can go NORTH and WEST Vehicles from WEST can go NORTH

Vehicles from NORTH can go SOUTH Pedestrians can cross on EAST

2. Vehicles from EAST can go WEST and SOUTH Vehicles from WEST can go EAST

Vehicles from SOUTH can go WEST Pedestrians can cross on NORTH

3. Vehicles from EAST can go SOUTH

Vehicles from NORTH can go SOUTH and EAST Vehicles from SOUTH can go NORTH Pedestrians can cross on WEST

4. Vehicles from EAST can go WEST

Vehicles from WEST can go EAST and NORTH Vehicles from NORTH can go EAST Pedestrians can cross on SOUTH

5. No vehicle movement

Pedestrians can cross on all four roads.


[image: image56]
The system moves from one state to another state after fixed time delay. The state transition is indicated by turning ON all the AMBER LEDs and all Pedestrians RED LEDs for a fixed duration. The sequence of the above states is repeated again and again.

Program memory from 8000H to 804FH

	ORG
	
	8000H

	PORT A
	EQU
	E800H

	PORT B
	EQU
	E801H

	PORT C
	EQEU
	E802H

	CWR
	EQU
	E803H


Enter the data mentioned below from 0000H to 001EH in data memory.

	PORTS:
DB
	10H, 81H, 7AH
	;State 1

	DB
	44H, 44H, 0F0H
	;All Ambers ON

	DB
	08H, 11H, 0E5H
	;State 2

	DB
	44H, 44H, 0F0H
	;All Ambers ON

	DB
	81H, 10H, 0DAH
	;State 3

	DB
	44H, 44H, 0F0H
	

	DB
	11H, 08H, 0B5H
	;State 4

	DB
	44H, 44H, 0F0H
	

	DB
	88H, 88H, 00H
	;State 5

	DB
	44H, 44H, 0F0
	

	DB
	00H
	;Dummy


Result: The output is observed on traffic light interface module.
ADVANCED COMMUNICATION SKILLS lab
LEAD EXPERIMENT
Speaking Skills and Technology-Based Communication
DESCRIPTION
I. Speaking skills as part of BEC Exam 
· Volume 
· Clarity 
· Variety: Pace, Pitch - Inflection – Emphasis, Pause 
II. Technology-based Communication:
· Etiquettes: effective e-mail messages 
· power-point presentation 
· Non-verbal Communication and Body Language 
· Forms of non-verbal communication Interpreting
· body-language cues
MICROWAVE & OPTICAL COMMUNICATION LAB

LEAD EXPERIMENT

Directional Pattern of Horn Antenna

AIM

To obtain directional pattern of a Horn Antenna.

APPARATUS REQUIRED

Klystron Power Supply, Klystron with mount, Isolator, Frequency meter, Fixed Attenuator Detector, Parabolic Reflector, CRO.

THEORY
The transmitted power (Pt) of an antenna of gain (G) and the receiving power (Pr) of an antenna of gain (G) are related by the equation.

Pr/Pt= (λ0 /4πs) ² G1G2

      S - Distance separation between two antennas, Xo - free space wavelength.

If two similar antennas are being used then G1=G2=G then the equation reduces to

Pr/Pt = (λ/ 4πs) ² G2

λo is calculated using formula.

(1/ λg) ²= (1/λ0)-(1/2a) ²

λg is the successive minima‟s separation distance “Smin”.

The minimum distance of Separation between two antennas is given by Smin= 2d²/ λo, where d= 9.6 cm the large dimension of transmitting antenna.

PROCEDURE

1. Before connecting the two antennas, connect the waveguide detector mount directly to the slotted line.

2. Switch “ON” the power supply and obtain oscillations.

3. Adjust the variable attenuator and tune the waveguide detector mount to get maximum voltage.

4. Note down the frequency of oscillation using the frequency meter.

5. Find the distance of separation between successive minima in the slotted line to calculated λg and λo.

6. Connect the two horn antenna H 1& H 2 between the slotted line & waveguide detector.

7. Keep the distance between two horns greater then Smin So that antenna under test is in the far field of transmitting antenna & note down the distance of separation „S‟ between two horns.

8. Note down the corresponding voltage reading VR in the CR0 connected to the Waveguide detector mount without any tuning.

9. Repeat the experiment for different values of separation between two horns.

10. Calculated the gain using the formula gain in dB = l0log10 (VR/VT*4πS/λo)

BLOCK DIAGRAM
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FORMULE

Gain in dB = 10log(Vout/Vin)
TABULATION

Half power beam width of Horn antenna:
Input voltage:
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PRECAUTIONS

1. Before switch ON the power supply, ensure that all the knob are kept in minimum position.

2. Switch ON the power supply, set the beam voltage between 230V to 270V.

3. Set the beam current in the range of 17mAmps to 20m Amps. Always the repeller voltage having negative value it should be in the range of 150V to 200V.

RESULT 

Thus the Radiation Pattern of Horn antenna was calculated.
ANALOG AND DIGITAL COMMUNICATION LAB
LEAD EXPERIMENT

COSTAS Loop Receiver
AIM

To Write a MATLAB program for COSTAS Loop Receiver

OBJECTIVE

To design COSTAS Loop Receiver

PREREQUISITES

Basic knowledge of MATLAB is required.

DESCRIPTION


1. Introduction to experiment -30 min

2. Open MATLAB


3. Open new M-file

4. Type the program and save the dusty image in Matlab directory

5. Save in current directory

6. Compile and Run the program 

7. For the output see command window\ Figure window

PROGRAM

Ts=1/8000;

t=linspace(0,1,1000)

x=sin(2*pi*t*200).^2;

k1=0.5;

B1=12;

a=2*0.707*(2*B1*Ts/(0.707+1/(4*0.707)))/k1

b=(2*B1*Ts/(0.707+1/(4*0.707)))/k1

buffy=zeros(1,2);

buffx=0;

input=ones(1,4000);

for n=1:length(input)

        y(n)=k1*((a+b)*input(n)-a*buffx)+(2-k1*(a+b))*buffy(1)-(1-k1*a)*buffy(2);

    buffy(2)=buffy(1);

    buffy(1)=y(n);

    input(n)=buffx;

end

plot(y)

save costas_prm a b Ts

load costas_prm

fc=2000;

fm=200;

t=linspace(0.11,0.18,8000);

carrier=cos(2*pi*fc*t);

m= sin(2*pi*fm*t);

x=m.*carrier;

figure

plot(t,x)

wcTs=2*pi*fc*Ts;

buff1=0;

buff2=0;

x_analytic=hilbert(x);

figure;

plot(t,x_analytic);

for n=1:length(x)

    cenv=x_analytic(n)*exp(-i*buff1);

    c1=real(cenv);

    c2=imag(cenv);

    q=c1*c2;

    q_prime=(b*q+buff2);

    q_hat=a*q+q_prime;

    buff2=q_prime;

    buff1=q_hat+wcTs+buff1;

    output(n)=c1;

end

figure

plot(t,output)

OUTPUT
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RESULT:

Hence, visibility enhancement for dusty images is performed using MAT Lab.

IC APPLICATIONS LAB
LEAD EXPERIMENT

Fm Modulation Using 555 IC
Aim: To design and setup a Frequency modulator circuit using 555 IC and measure its modulation index.
Components and Equipments used: 
          IC 555, Resistor, capacitor, power supply, function generator, CRO.
Theory:

Frequency modulation is an analog modulation technique in which the frequency of carrier wave is varied in accordance with the instantaneous value amplitude of the modulating signal. In Frequency modulation  

The modulation index is                         
                           m   = δf/fm
                                 = (fmax-fmin)/fm                

δf- Frequency deviation.
           fm- Modulating signal frequency.

     555 is an IC which can be used to set up an astable multivibrator whose frequency is determined by externally connected R and C. The standard design equation for an astable multivibrator using 555 IC is defined by the equation is 
                                                      T=1.38RC  
                                                            or
 frequency of oscillation is  fo =0.72/RC 
                                                           or
                                                   fo =1/(0.693RC)

                             where R=R1=R2 and C=C1
 
This frequency of oscillation remain constant as long as the pin-5 is supplied with a constant voltage. If the voltage at the pin -5 is the varying the frequency of oscillation of the astable multivibrator also changes along with it. Thus astable multivibrator using 555 IC can be used as a carrier pulse generator. The frequency of the carrier can be varied by feeding the pin-5 with message signal.

Circuit Diagram:



Design:
Let the carrier frequency be given by fc=10khz
                                                       fc=0.72/RC 
               Let  C1=C=0.01μF    
                                           ∴R=0.72/(10*10³)(0.01*10¯⁶)
                                              =6.8K        (R=R1=R2)

Procedure:

· Check the component using multi meter and setup the circuit on the breadboard.
· Feed the message signal of 5Vp-p, 1 KHz.
· Observe the FM output at pin-3 on the CRO, and note down fmax and fmin.
· Calculate modulation index.
· Plot the output wave form on the graph sheet.

Output waveform:


ELECTRONIC CIRCUIT ANALYSIS LAB
LEAD EXPERIMENT

Automatic Street Light Control System
Aim: To design Automatic Street Light Control System.

Introduction:

Street lighting provides a safe night time environment for all road users including pedestrians. Research indicates that night-time vehicular accidents are significantly reduced by provision of street lighting. It also helps to reduce the fear of crime, and encourages social inclusion by providing an environment in which people feel they can walk in hours of darkness. Providing street lighting is one of the most important and expensive responsibilities of a city. Lighting can account for 10-38% of the total energy bill in typical cities worldwide. Street lighting is a particularly critical concern for public authorities in developing countries because of its strategic importance for economic and social stability. Inefficient lighting wastes significant financial resources each year, and poor lighting creates unsafe conditions. Energy efficient technologies and design can cut street lighting costs dramatically (often by 25-60%). 

The main consideration in the present field technologies are Automation, Power consumption and cost effectiveness. Automation is intended to reduce man power with the help of intelligent systems. Power saving is the main consideration forever as the sources of the power are getting diminished due to various reasons. The main aim of this project is Automatic Street power saving system with LDR this is to save the power. 

Components:
1. D.R (Light Dependent Resistor)

2. IC 555 

3. LED1 & LED 2 (Light Emitting Diode)

4. Variable Resistance of 47 KΩ

5. On/Off Switch

6. 9v Battery with strip

7. 47 K Trimmers or Preset

8. 330K Resistor

Circuit Diagram:
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Working Principle:
LDR is a Light Dependent Resistor whose value depends on the quantity of the light which is falling on it. It has a resistance of almost 1 mega ohm when it is in total darkness, but its resistance is about 5k ohms when exposed to full brightness. The IC 555 timer is used to control the operations of the circuit which acts as a comparator circuit with pin 6 connected to the positive terminal. The output goes high when the pin no. 2 i.e trigger pin goes one-third of the supply voltage. Similarly, its output goes to low when output is above one-third of the voltage. For detection of the amount of light, LDR is used as a resistor to adjust the circuit voltage. The circuit is cheap and economic and can be made easily. On a large scale, the circuit can be used with the solar cell as an energy source and a big light source can be used at night, and instead of manual operation, automatic operation can be implemented. 
Automatic Street Light Control System can be implemented by using four different methods. The first diagram shows how the circuit can be configured using transistors; this project can be implemented by using the 555 timer IC. so I will explain here the circuit implemented by using 555 timer IC. The first circuit diagram shows the use of a couple of transistors in association with a few other components like resistors for the construction of proposed design.

Apply AC power 220 or 230V to a transformer which gives us 12V because we are using a step down transformer, after that this AC voltage pass through a full-wave bridge rectifier which convert AC voltage to DC voltage. We used rectifier because we need DC voltage not AC to run this project. The output of the full-wave rectifier will be a rippled DC voltage. In order to obtain a constant DC output voltage, a capacitor is connected across the output of the full-wave rectifier. In this mini project, switch off the street lights automatically as the day starts. The duration of the day differs from season to season, accordingly our module works based upon the light intensity so as to when to start or stop. Light Dependent Resistor (LDR) as the light sensor, which communicates with the required information to the 555 timer IC. LDR operate the lights, so when the light is available then it will be in the OFF state and when it is dark then the light will be in ON state, it means LDR is inversely proportional to light. When the light falls on the LDR its resistance is very high, so it remains in an OFF state and when the darkness appears its resistance is immediately falls and its work in an ON state and communicates with the required information to the 555 timer IC. When the LDR is in the ON state then its output pass to 555 times IC. In between this we are using a potentiometer which adjusts the light intensity on which lights ON or OFF. When the timer is in the quiescent state, the internal transistor is conducting and represents a short circuit across timing capacitor C. The level of the output terminal in this state is low. In practical circuits voltage at pin-2 is kept above the trigger point by a resistor connected to VCC. When a negative going trigger pulse on pin-2 is applied, it causes the potential at this point to fall below 1/3VCC and thus the trigger comparator RESETs the flip-flop. Now, internal transistor is cut-off and thus the output level of the IC goes high. Due to this external transistor work and output goes to relay which is in the normally open state but when the output goes to relay it triggers and switch changes to normally close and LEDs which we are using as load glows and show the output. When darkness appears then reverse process occurs.
 Final Results: 
The main objective of this project was to reduce the power consumption of street lights by avoiding inefficient lighting which wastes significant financial resources each year. This is done by using Automatic Street Light Control System. So, the ambiance of light is checked and lights are turned ON when it is dark and turned OFF during the day. This project is implemented by using 555 timers IC, LDR and relay. So when light is present LDR detects and circuit is in the OFF state. LEDs which we are used as load don’t show any output. But in reverse when darkness appears LDR works in ON state and complete circuit work. LEDs shows output which are attached with the relay.
Conclusions: 
This mini project is aimed at designing and implementation of an automatic system in the streets. This project can be implemented on large scale. It requires the initial cost only for designing and installation and not for utilization. Hence, such systems are very useful for the government to reduce the utilization of electric power. Therefore, such systems are once implemented on a large scale can bring significant reduction of the power consumption caused by street lights. This initiative will help the government to save this energy and meet the domestic and industrial needs.
E-CAD lab

LEAD EXPERIMENT

Traffic light controller
DESCRIPTION
Sensor on the farm is to detect if there are any vehicles and change the traffic light to allow the vehicles to cross the highway. Otherwise, highway light is always green since it has higher priority than the farm. 
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VERILOG CODE 

module traffic_light(light_highway, light_farm, C, clk, rst_n);

parameter HGRE_FRED=2'b00, // Highway green and farm red

   HYEL_FRED = 2'b01,// Highway yellow and farm red

   HRED_FGRE=2'b10,// Highway red and farm green

   HRED_FYEL=2'b11;// Highway red and farm yellow

input C, // sensor

   clk, // clock = 50 MHz

   rst_n; // reset active low

output reg[2:0] light_highway, light_farm; // output of lights

// fpga4student.com FPGA projects, VHDL projects, Verilog projects

reg[27:0] count=0,count_delay=0;

reg 

delay10s=0, delay3s1=0,delay3s2=0,RED_count_en=0,YELLOW_count_en1=0,YELLOW_count_en2=0;

wire clk_enable; // clock enable signal for 1s

reg[1:0] state, next_state;

// next state

always @(posedge clk or negedge rst_n)

begin

if(~rst_n)

 state <= 2'b00;

else 

 state <= next_state; 

end

// FSM

always @(*)

begin

case(state)

HGRE_FRED: begin // Green on highway and red on farm way

 RED_count_en=0;

 YELLOW_count_en1=0;

 YELLOW_count_en2=0;

 light_highway = 3'b001;

 light_farm = 3'b100;

 if(C) next_state = HYEL_FRED; 

 // if sensor detects vehicles on farm road, 

 // turn highway to yellow -> green

 else next_state =HGRE_FRED;

end

HYEL_FRED: begin// yellow on highway and red on farm way

  light_highway = 3'b010;

  light_farm = 3'b100;

  RED_count_en=0;

 YELLOW_count_en1=1;

 YELLOW_count_en2=0;

  if(delay3s1) next_state = HRED_FGRE;

  // yellow for 3s, then red

  else next_state = HYEL_FRED;

end

HRED_FGRE: begin// red on highway and green on farm way

 light_highway = 3'b100;

 light_farm = 3'b001;

 RED_count_en=1;

 YELLOW_count_en1=0;

 YELLOW_count_en2=0;

 if(delay10s) next_state = HRED_FYEL;

 // red in 10s then turn to yello -> green again for high way

 else next_state =HRED_FGRE;

end

HRED_FYEL:begin// red on highway and yellow on farm way

 light_highway = 3'b100;

 light_farm = 3'b010;

 RED_count_en=0;

 YELLOW_count_en1=0;

 YELLOW_count_en2=1;

 if(delay3s2) next_state = HGRE_FRED;

 // turn green for highway, red for farm road

 else next_state =HRED_FYEL;

end

default: next_state = HGRE_FRED;

endcase

end

// fpga4student.com FPGA projects, VHDL projects, Verilog projects

// create red and yellow delay counts

always @(posedge clk)

begin

if(clk_enable==1) begin

 if(RED_count_en||YELLOW_count_en1||YELLOW_count_en2)

  count_delay <=count_delay + 1;

  if((count_delay == 9)&&RED_count_en) 

  begin

   delay10s=1;

   delay3s1=0;

   delay3s2=0;

   count_delay<=0;

  end

  else if((count_delay == 2)&&YELLOW_count_en1) 

  begin

   delay10s=0;

   delay3s1=1;

   delay3s2=0;

   count_delay<=0;

  end

  else if((count_delay == 2)&&YELLOW_count_en2) 

  begin

   delay10s=0;

   delay3s1=0;

   delay3s2=1;

   count_delay<=0;

  end

  else

  begin

   delay10s=0;

   delay3s1=0;

   delay3s2=0;

  end 

 end

end

// create 1s clock enable 

always @(posedge clk)

begin

 count <=count + 1;

 //if(count == 50000000) // 50,000,000 for 50 MHz clock running on real FPGA

 if(count == 3) // for testbench

  count <= 0;

end

 assign clk_enable = count==3 ? 1: 0; // 50,000,000 for 50MHz running on FPGA

endmodule

TEST BENCH 

`timescale 10 ns/ 1 ps

// 2. Preprocessor Directives

`define DELAY 1

// 3. Include Statements

//`include "counter_define.h"

module tb_traffic;

// 4. Parameter definitions

parameter ENDTIME  = 400000;

// 5. DUT Input regs

//integer count, count1, a;

reg clk;

reg rst_n;

reg sensor;

wire [2:0] light_farm;

// 6. DUT Output wires

wire [2:0] light_highway;

// fpga4student.com FPGA projects, VHDL projects, Verilog projects

// 7. DUT Instantiation

traffic_light tb(light_highway, light_farm, sensor, clk, rst_n);

// 8. Initial Conditions

initial

 begin

 clk = 1'b0;

 rst_n = 1'b0;

 sensor = 1'b0;

 // count = 0;

//// count1=0;

// a=0;

 end

// 9. Generating Test Vectors

initial

 begin

 main;

 end

task main;

 fork

 clock_gen;

 reset_gen;

 operation_flow;

 debug_output;

 endsimulation;

 join

endtask

task clock_gen;

 begin

 forever #`DELAY clk = !clk;

 end

endtask

task reset_gen;

 begin

 rst_n = 0;

 # 20

 rst_n = 1;

 end

endtask

// fpga4student.com FPGA projects, VHDL projects, Verilog projects

task operation_flow;

 begin

 sensor = 0;

 # 600

 sensor = 1;

 # 1200

 sensor = 0;

 # 1200

 sensor = 1;

 end

endtask

// 10. Debug output

task debug_output;

 begin

 $display("----------------------------------------------");

        $display("------------------     -----------------------");

 $display("----------- SIMULATION RESULT ----------------");

 $display("--------------             -------------------");

 $display("----------------         ---------------------");

 $display("----------------------------------------------");

 $monitor("TIME = %d, reset = %b, sensor = %b, light of highway = %h, light of farm road = %h",$time,rst_n ,sensor,light_highway,light_farm );

 end

endtask

// fpga4student.com FPGA projects, VHDL projects, Verilog projects

//12. Determines the simulation limit

task endsimulation;

 begin

 #ENDTIME

 $display("-------------- THE SIMUALTION END ------------");

 $finish;

 end

endtask

 endmodule

SIMULATION WAVEFORM 
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SCRIPTING LANGUAGE LAB
LEAD EXPERIMENT

Write a Ruby program to compute the sum of the two integers, if the two values are equal return double their sum otherwise return their sum.
Algorithm:


Initialize 8255 in mode 0 & all ports as output ports


Load the look-up table with port values according to the traffic situations


Send the port values through the respective port addresses


Provide the delay in between the two states


Repeat the process to control the traffic continuously








