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Abstract —This project proposes a FPGA based new architecture for high-speed comparison of image according to the threshold value through this way to monitor and control of the liquid level, Displacement of the control value and Vibration parameter of chemical process control plant in industries. In this method exploits compare the sample image with reference image, if changes occur control signal will generate to monitor the parameters. By instead of analog sensors like float and ultra sonic waves method for level measurement, LVDT (Linear Variable Differential Transformer) and capacitive type sensors for displacement and Piezo electric crystal sensor for Vibration measurement to replace the CCD (Charged Coupled Device) camera to shot the process control parameter image and executed by FPGA. The design based on using FPGA (Field Programmable Gate Array) for the hardware implementation of the architecture using VHDL (Very high speed IC Hardware Description Language). FPGA Spartan 3E starter Kit has been used for the hardware implementation. The proposed method is an improvement over traditional software package based approaches in that of image comparison speed is achieved because Image comparison is vital process for all the applications. In the analog sensor based measurement is more possible to create error signal due to sensor life time, misreading due to human fatigue and transmission error will be more so these are overcome by DIP (Digital Image Processing) technique.

I. Introduction

Past Environment in Factories the 
Operator station acquires data (Pressure, flow, level, temperature, speed) and indicates in analog recorders. The disadvantages are slow, High capacity not possible and manual shut down possible. In the present environment in Industries the 
Data acquisition from transducer in analog form, A/D conversion, Data to computer to convert the data into engineering units, Compared with the set values, Generate alarm for abnormalities and viewed the site location separately in TV. Manually generate control signals or automatically generate control signals through D/A converter for controlling the physical parameters based on transducer signals. The defects in present environments are transmission error happens for signals from long distance (i.e.; signals from transducer are in analog form). Transducer themselves many times give erroneous signals. Decisions based on signals from transducers. Also defects in present environment is 
different types of sensors for different parameter. (i.e. SG for Pressure , RTD  for temp, LVTD for displacement, tachometer for speed. Manually viewing field images in TV and selecting control action is confusion. Human fatigue, sleepiness can end up in errors.
The proposed work is photographs (field images) taken through web camera (digital signal) connected to computer. Superimposing of actual images in the mimic diagram. The analog values are acquired through PLC & displayed in the mimic diagram. The field images (just received) are compared with the Standard images already stored in the computer. Control action is initiated when both images matches. SCADA/DCS control made easy through PLCs based on the control signal from the computer automatically. Control action is reliable. Slowly analog transducer can come to a halt. The emerging DIP technologies will revolutise the present control system. Very high capacity plants can be controlled.
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(a)Closed Valve                     (b) Open Valve 

             Fig 1. Open Valve and Close valve of image.
II. 
CHARACTERISTICS AND FACTOR INFLUENCING OF ANALOG SENSORS

1. INPUT CHARCTERISTICS

Type of input and operating range: The foremost consideration for the choice of a transducer is the input quantity i8t is going to measure and its operation range. The type of input, which can be any physical quantity, is generally determined in advance. A physical quantity may be measured through use of a number of transducers. The upper limit is decided by the transducer capability is while e the lower limit of range is normally determined by the transducer error or by the unavoidable noise origination in the transducer. In fact the transducer should maintain a good resolution throughout its operating range.

Loading Effects: 

Ideally a transducer should have no loading effect on the input quantity being measured. The magnitude of the loading effects can be expressed in terms of force, power or energy extracted from the quantity under measurement for quantity under measurement of working of the transducer. Therefore, the transducer, that is selected for a particular application should ideally extract no force, power or energy form the quantity under measurement in order that the latter is measured accurately.

2. TRANSFER CHARACTERISTICS


The transfer characteristics of transducers require attention of transfer function, error and response of transducer to environmental influences.

Transfer Function: 

The transfer function of a transducer defines a relationship between the input quantity and the output. In general, the sensitivity of transducers is not constant but is dependent upon the quantity.

Error: 

The error can be split into three components, which are scale error, dynamic error and error on account of noise and drift, the scale error comprises of four different types of error like zero error is the output deviates from the correct value by a constant factor over the entire range of the transducer, sensitivity error occurs where the observed output deviates from the correct value by a constant value, non-conformity is pertains to case in which the experimentally obtained transfer function deviates from the theoretical transfer function for almost every input.  In the special case of a theoretical linear relationship between input and output quantities, this error is called non-linearity or non linear distortion and hysteresis is the output of a transducer not only depends upon the input quantity but also upon in input quantities previously applier to it. Therefore, a different output is obtained when the same value of input quantity is applied depending upon whether it is increasing or decreasing. For decreasing values for the same value of the input quantity. 

Dynamic error: 

Occur only when the input quantity is varying with time. This is on account of the fact the systems contain energy storage elements and due to this the output cannot follow the input exactly but with a time lag. The dynamic or measurement error can be made small by having a small time constant. It should be understood that the dynamic error is a function o time.

Errors due to noise and drift: 

Noise and drift signals originating from the transducers vary with time and are superimposed on the output signal. 

Errors due to change of frequency: 

The high frequencies cut off are the two specifications that describe the response of a transducer to a variable frequency sine wave input applied to it. For a reasonably, linear transducer, a sine wave input yields a sine wave output. The performance of the transducer is fully defined by its transfer function and errors, provided that the transducer is in constant environments and not subject to any disturbances like stray electromagnetic and electrostatic fields, mechanical shocks and vibrations temperature changes, pressure and humidity change , changes in supply voltage and improper mechanical mountings. If transducers are subjected to the above environmental disturbances, which they are, precautions ate taken, so that changes in transfer function and resulting error s therefore do not occur.

III. Factors influencing the choice of transducers

Operating principle: 

The transducers are many times selected on the basis of operating principle used by them. The operating principles used may be resistive, inductive, capacitive, optoelectronics, piezoelectric etc.

Sensitivity:

The transducer must be sensitive enough to produce detectable output.

Operating range:

The transducer should maintain the range requirements and have a good resolution over its entire range. The rating o the transducer should be sufficient so that it does not break down while working in tits specified operating range.

Accuracy: 

High degree of accuracy is assured if the transducer dies not require frequent calibration and has a small value for repeatability. It may be emphasized that in most industrial applications, repeatability is of considerably more importance than absolute accuracy.

Cross sensitivity:
 A further factor to be taken into account when measuring mechanical quantities.

Errors: 

The transducer should maintain the expected input out relationship as described by its transfer function so as to avoid errors.

Transient and frequency response: 

The transducer should meet the desired time domain specifications like peak overshoot, rise time, settling time and small dynamic error.

Loading effects:

The transducer should have high input impedance and a low output impedance to avoid loading effects.

Environmental compatibility: 

It should be assured that the transducer selected to work under specified environmental conditions maintains its input-output relationship and does not break down

Insensitivity to unwanted signals: 

The transducer should be minimally sensitive to unwanted signals and highly sensitive to desired signals.

Usage and ruggedness:
The ruggedness both of mechanical and electrical intensities of transducer versus its size and weight must be considered while selecting a suitable transducer

Electrical aspects:
The electrical aspects that need consideration while selecting a transducer include the length and type of cable required

Stability and reliability:
The transducer should exhibit a high degree of stability to be operative during its operation and storage life

Static Characteristics:
 Apart from low static error, the transducers should have a low non-linearity low hysteresis, high resolution and a high degree of repeatability.

IV. PROPOSED SYSTEMS
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Fig 2. General Block Diagram of proposed System

DISTANCE MATRIX ALGORITHM:
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                Where

                           (=Difference,

                          Yi=Standard Image,

                           Fi=Field Image.

Distance Measure:


The distance between any two pixels in a given image can be given by three different types of measures and they are 

1.Euclidian Distance 

2.D4 Distance and    

3.D8 Distance
1.Euclidian Distance 

The Euclidian distance between p and q is defined as 

De (p, q)=((x1 –x2) 2+(y1-y2) 2)1/2                                                     
Where (x2, y2) and (x2, y2) are the coordinates of the pixel p and q, respectively.

2.D4 Distance and    

The D4 distance also called as city-blocking distance between p and q is defined as   D4 (p, q)=(((x1 –x2)+(y1-y2) ((
3.D8 Distance 
The D8 distance also called chessboard distance between p and q is defined as D8 (p, q)=max (((x1 –x2), (y1-y2) ()                

The measuring of distance between pixel p and q.
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Fig 3. Proposed System Architecture
V. RESULT

Simulated Environment:

Family: Sparton 3

Device: XC3S400

Synthesis Tool: XST(Verilog/VHDL)

Package: TQ144

Simulator: Modelsim SE-VHDL
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Fig 4. VHDL Output of Proposed System

VI. CONCLUSION


In this project presents a new methodology for designing high speed image comparison by using FPGA and reduced the comparison time. If we comparing the image by based on threshold value in MATLAB and other technique it will take more time but our methodology guarantees to reduced the time by comparing the image.
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