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Abstract - In Most Of The Applications Less Accurate Data Is Used. The Approximate Computing Which 

Is A Computation Technique Which Returns A Possibly Inaccurate Result Rather Than A Guaranteed 

Accurate Result, And Can Be Used For Applications Where An Approximate Result Is Sufficient For Its 

Purpose. In This Proposed System, There Are Two Methods: 1) Designing An Approximate Compressor. 

Even Though An Approximate Compressor Is Used, There Might Be A Loss Of Data And Noise Can Also 

Be Added While Compressing. 2)  Filters Will Be Used To Remove That Noise And Will Also Be Analyzing 

The Performance Of The Compressed Image With Respect To Sobel Filter, Low Pass Filter And High Pass 

Filter. 
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I. INTRODUCTION 

Computing Has Entered The Era Of Approximation, In Which Hardware And Software 

Generate And Reason About Estimates. Navigation Applications Turn Maps And Location 

Estimates From Hardware Gps Sensors Into Driving Directions; Speech Recognition Turns An 

Analog Signal Into A Likely Sentence; And Search Turns Queries Into Information [1]. These 

Complex Systems Require Sophisticated Algorithms To Deliver Good Enough Answers 

Quickly, At Scale, And With Energy Efficiency, And Approximation Is Often The Only Way 

To Meet These Competing Goals. Approximate Computing Has Been Proposed As An 

Approach For Developing Energy-Efficient Systems [2], Saving Computational Resources 

And Presenting Better Execution Times, And Has Been Used In Many Scenarios, From Big 

Data To Scientific Applications. It Can Be Achieved From A Multitude Of Ways, Ranging 

From Transistor-Level Design To Software Implementations, And Presenting Different 

Impacts On The Integrity Of The Hardware And The Quality Of The Output. Many Systems, 

However, Do Not Take Precision And Accuracy As An Essential Asset. Those Are The Ones 

That Can Profit From This Computational Paradigm. Even On Systems Where Quality And 

Accuracy Are Essential, The Mere Definition Of A Good Quality Result Can Be Malleable. 

The Fig 1 Represents The Block Diagram Of The Proposed System. 

 

Fig 1: Block Diagram For Proposed System 

2. APPROXIMATE COMPRESSORS 
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The Approximate Compressors Show A Significant Reduction In Area, Power Consumption 

And Delay Compared With An Exact Design. 

1. Image Will Be In Smaller Size. 

2. Image Can Be Transmitted Faster. 

Compressor Adders Have Lesser Critical Delay Than Normal Adders [3], So That They Are 

Suitable In Multiplier Architectures. In Multiplication Operation, Compressors Are Used For 

The Reduction Of Partial Products To Decrease The Delay And Power Dissipation. In Image 

Processing Operations Multiplication Is The Common Operation. In These Applications 

Accurate Computing Is Not Essential And It Can Produce Meaningful Results Even It Has Low 

Accuracy. Approximate Computing Is Used In These Image Processing And Multimedia 

Applications Since It Is Less Complex And Has Low Power Consumption. Compressor 

Outputs Are Approximated To Produce Approximated Compressor. It Is An Important 

Application Used In Linear Algebra. The Need To Minimize The Amount Of Digital 

Information Stored And Transmitted Is An Ever-Growing Concern In The Modern World. 

Approximate Dct Algorithm Is Used For Compressing The Image. For Image Processing, The 

Joint Photographic Experts Group Method Is The Widely Used Lossy Method While The 

Moving Picture Experts Group (Mpeg) Method Is The Widely Used Lossy Method For Video 

Processing. Both The Standards Use The Discrete Cosine Transform Algorithm As Basic 

Processing Step. As Per [4] On Low Quality Svd Compressed Images Are Distorted And The 

Low Quality Dct Compressed Images Were Also Distorted. Another Difference Is Dct Had A 

Much Higher Compression Ratio Than The Svd Compression, With The Result Images Having 

Similar Image Quality. The Final Compression Ratio For Dct Was About 8 Times Higher.  

2.1 DCT ALGORITHM: 

The Discrete Cosine Transform Represents An Image As A Sum Of Sinusoids Of Varying 

Magnitudes And Frequencies. The Dct Has The Property That Most Of The Visually 

Significant Information About The Image Is Concentrated In Just A Few Coefficients Of The 

Dct. For This Reason, The Dct Is Often Used In Image Compression Applications. For 

Example, The Dct Is At The Heart Of The International Standard Lossy Image Compression 

Algorithm Known As Jpeg. The Dct Is Performed On N X N Square Matrix Of Pixel Values, 

And It Yields An N X N Square Matrix Of Frequency Coefficients. In Practice, N Most Often 

Equals To 8 Because A Larger Block, Though Would Probably Give Better Compression, 

Often Takes A Great Deal Of Time To Perform Dct Calculations, Creating An Unreasonable 

Trade Off. As A Result, Dct Implementations Typically Break The Image Down Into More 

Manageable 8 X 8 Blocks. Dct Formula Looks Somewhat Intimidating At First Glance But 

Can Be Implemented With A Relatively Straightforward Piece Of Code. 2.3. 

2.2 WORKING OF APPROXIMATE COMPRESSOR: 

• The Original Image Is Divided Into Blocks Of 8 * 8 Or 16 * 16. 

 
• The Pixel Values Of A Black And White Image Range From 0-255 But Dct Is Designed 

To Work On 

• The Pixel Values Ranging From -128 To 127. Therefore, Each Block Is Modified To Work 

In The Range. 
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• The Below Equation Is Used To Calculate Dct Matrix. 

The 1d And 2d Dct Of An M-By-N Matrix: 

 

 

Where, 

Tpq: Spatial Domain Function With P & Q 

P: Row; Q: Column 

M: Size/ Data Items 

 

 
 

• Then Dct Is Applied To Each Block By Multiplying The Modified Block With Dct Matrix 

On The Left And Transpose Of Dct Matrix On Its Right. 

• Each Blocks Are Then Compressed Through Quantization. 

• The Quantized Matrix Is Then Entropy Encoded. 

• Then The Compressed Image Is Reconstructed Through Reverse Process. 

• Inverse Dct Is Been Used For Decompression. 

• The Compression Ratio [5] (That Is, The Size Of The Compressed File Compared To That 

Of The Uncompressed File.   

• Compression Ratio = (Original Data Size) / (Compressed Data Size).  

•  If The Compression And Decompression Processes Induce No Information Loss, Then 

The Compression Scheme Is Lossless; Otherwise, It Is Lossy. 

 

2.3 JOINT PHOTOGRAPHIC EXPERTS GROUP (JPEG) 

The Jpeg Processing Is Initiated By Transforming An Image To The Frequency Domain Using 

The Dct [6], This Separates Images Into Parts Of Differing Frequencies. Then, The 

Quantization Is Performed Such That The Frequencies Of Lesser Importance Are Discarded. 

This Reflects The Capability Of Humans To Be Reasonably Good At Seeing Small Differences 

In Brightness Over A Relatively Large Area, But They Usually This Cannot Distinguish The 

Exact Strength Of A Rapidly Varying Brightness Variation. Compression Takes Place During 

This Quantization Step In Which Each Component In The Frequency Domain Is Divided By 

A Constant, And Then Rounded To The Nearest Integer. This Results In Many High 

Frequencies Components Having Very Small Or Likely Zero Values, Small Values At Best. 

Image Is Then Retrieved During The Decompression Process That Is Performed Using Only 

The Important Frequencies That Have Been Retained. The Below Fig 2.3.1 Shows The Input 

Image For Approximate Image Compressor And Fig 2.3.2 Shows The Output Image For 

Approximate Image Compressor. 
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Fig 2.3.1 Input Image For Approximate Image Compressor 

 

 

Fig 2.3.2 Output Image For Approximate Image Compressor 

 

3. PERFORMANCE ANALYSIS OF COMPRESSED IMAGE 

Here The Signal To Noise Ratio, Peak Signal To Noise Ratio And Mean Square Error Will Be 

Measure And Analysed. 

3.1 SIGNAL TO NOISE RATIO (SNR): 

The Snr Of A System Or Component Is Defined As The Ratio Of Signal Level To The Noise 

Level. It Is Expressed In Decibels. It Is Computed By Dividing The Signal Power By The Noise 

Power. A Ratio Bigger Than 1db Indicates That The Signal Is More Than The Noise. 

3.2 PEAK SIGNAL-TO-NOISE RATIO (PSNR): 

Psnr Is An Engineering Term For The Ratio Between The Maximum Possible Power Of 

A Signal And The Power Of Corrupting Noise That Affects The Fidelity Of Its Representation. 

Because Many Signals Have A Very Wide Dynamic Range, Psnr Is Usually Expressed As 

A Logarithmic Quantity Using The Decibel Scale. Psnr Is Most Easily Defined Via The Mean 

Squared Error (Mse). 

 

 

3.3 MEAN SQUARE ERROR 

The Mse Is A Measure Of The Quality Of An Estimator—It Is Always Non-Negative, And 

Values Closer To Zero Are Better.The Mse Is The Second Moment (About The Origin) Of The 

Error, And Thus Incorporates Both The Variance Of The Estimator (How Widely Spread The 

Estimates Are From One Data Sample To Another) And Its Bias (How Far Off The Average 

Estimated Value Is From The True Value). 

https://en.wikipedia.org/wiki/Signal_(information_theory)
https://en.wikipedia.org/wiki/Noise
https://en.wikipedia.org/wiki/Dynamic_range
https://en.wikipedia.org/wiki/Logarithm
https://en.wikipedia.org/wiki/Decibel
https://en.wikipedia.org/wiki/Mean_squared_error
https://en.wikipedia.org/wiki/Mean_squared_error
https://en.wikipedia.org/wiki/Moment_(mathematics)
https://en.wikipedia.org/wiki/Variance
https://en.wikipedia.org/wiki/Data_sample
https://en.wikipedia.org/wiki/Bias_of_an_estimator
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Where, 

 

Table 1 

Performance Analysis Of Compressed Image 

 

Values 

Approximated 

Compressed Image 

Psnr 11.02600974 

Snr 18.6863 

Mse 71.6539 

 

 

4.  Working And Analysis With Filters 

Most Of The Digital Images Contain Noise [8]. This Can Be Removed By Many Enhancement 

Techniques. Filtering Is One Of The Enhancement Techniques Which Is Used To Remove 

Unwanted Information (Noise) From The Image. It Is Also Used For Image Sharpening And 

Smoothening. The Image Filtering Is Useful For Many Applications, Including Smoothing, 

Sharpening, Removing Noise, And Edge Detection. Filter Is Defined By A Kernel, Which Is 

A Small Array Applied To Each Pixel And Its Neighbors Within An Image. In Most 

Applications, The Center Of The Kernel Is Been Aligned With The Current Pixel, And Is A 

Square With An Odd Number (3, 5, 7, Etc.) Of Elements In Each Dimension. The Process Used 

To Apply Filters To An Image Is Known As “Convolution”, And May Be Applied In Either 

The Spatial Or Frequency Domain.  

4.1 Low Pass Filtering (Blurring) 

A Low-Pass Filter Is A Filter That Passes Low-Frequency Signals And Attenuates Signals 

With Frequencies Higher Than The Cut-Off Frequency [8]. The Actual Amount Of Attenuation 

For Each Frequency Varies Depending On Specific Filter Design. Smoothing Is Fundamentally 

A Lowpass Operation In The Frequency Domain. There Are Several Standard Forms Of 

Lowpass Filters Are Ideal, Butterworth And Gaussian Lowpass Filter. Fig 4.1.1 Represents 

The Input Image And Fig 4.1.2 Represents The Output Image Using Low Pass Filter. 

 

Fig 4.1.1: Input Image For Low Pass Filter 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 17817 - 17825 

Received 29 January 2021; Accepted 04March 2021. 

18722 

http://annalsofrscb.ro 

 
 

Fig 4.1.2: Output Image For Low Pass Filter 

4.2 High Pass Filtering (Sharpening) 

A High Pass Filter Can Be Used To Make An Image Appear Sharper [9]. A High Pass Filter Is 

A Filter That Passes High Frequencies Well, But Attenuates Frequencies Lower Than The Cut-

Off Frequency.  

 

Fig 4.2.1: Input Image For High Pass Filter 

 

Fig 4.2.2: Output Image For High Pass Filter 

Fig 4.2.1 Represents The Input Image And Fig 4.2.2 Represents The Output Image Using High 

Pass Filter. Sharpening Is Fundamentally A High Pass Operation In The Frequency Domain. 

There Are Several Standard Forms Of High Pass Filters Such As Ideal, Butterworth And 

Gaussian High Pass Filter. All High Pass Filter (Hhp) Is Often Represented By Its Relationship 

To The Lowpass Filter (Hlp): 

𝐻ℎ𝑝 = 1 −𝐻𝑙𝑝 

4.3 Sobel Filter 

The Sobel Operator, Sometimes Called The Sobel–Feldman Operator Or Sobel Filter.  The 

Sobel Operator [10] Is A Discrete Type Of Differentiator Operator That Can Be Utilized To 

Identify The Edges By Using Gradient Realization. At Each Pixel Location In An Image, The 

Resultant Of Sobel Operator Corresponds To The Gradient Vector Or Normal To This Vector. 

This Operator Calculates The Gradient Of Image Intensity At Each Point, Realizing The 

Direction Of Variation In The Intensity And The Direction. First Order Partial Differentiation 

Is Used By Sobel Operator. Fig 4.3.1 Represents The Input Image And Fig 4.3.2 Represents 

The Output Image Using Sobel Filter. 
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Fig 4.3.1: Input Image For Sobel Filter 

 

Fig 4.3.2: Output Image For Sobel Filter 

 

5.  Performance Analysis Of Compressed Image, Sobel Filter, Low Pass Filter, 

High Pass Filter 

 

As The Psnr, Snr And Mse Values Of Approximated Compressed Images Are Calculated, 

After Filtering Using Sobel Filters, Low Pass Filters, High Pass Filters Are Also Analysed. 

Below Table 2 Shows The Complete Analysis Of 4 Output Images. 

Table 2 

Performance Analysis Of Approximated Compressed Image, Sobel Filter, Low Pass Filter, 

High Pass Filter 

 

Values 

Approximated 

Compressed 

Image 

Sobel 

Filter 

Low Pass 

Filter 

High Pass 

Filter 

Psnr 11.02600974 10.203212 16.00186648 20.0387549 

Snr 18.6863 17.9312 17.5419 17.6658 

Mse 71.6539 78.7734 36.4447 25.3865 

 

 

Fig 5.1: Representation Of Snr Values Of Approximated Compressed Image, Sobel Filter, 

Low Pass Filter, High Pass Filter 

16.5
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18

18.5

19
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Fig 5.2: Representation Of Mse Values Of Approximated Compressed Image, Sobel Filter, 

Low Pass Filter, High Pass Filter 

 

Fig 5.3: Over All Representation Of Mse Values Of Approximated Compressed Image, Sobel 

Filter, Low Pass Filter, High Pass Filter 

 

6. CONCLUSION AND FUTURE WORK 

 In This Paper, The Approximate Compressor Is Been Designed, And Its Snr, Psnr, Mse 

Values Are Calculated. After That The Approximated Compressed Image Is Been Obtained, It 

Is Further Been Filtered Using Sobel Filter, Low Pass Filter And High Pass Filter. Then For 

Each Of The Obtained Filtered Image, Psnr, Snr, Mse Values Are Been Calculated And Further 

Been Analyzed. The Results Shows That The Psnr Value Is Found To Be Less For Sobel Filter. 

The Snr Values Of All The Output Images Are Found To Be In Good Range.  

The Future Scope Of Research Work Is, Analyzing The Combination Of Sobel And 

Low Pass Filter, Sobel High Pass Pass. Other Filters Can Also Be Used For Analyzing The 

Best Results. The Proposed Project Was Under Mainly For Digital Images, But This Can Also 

Be Done For The Medical Images. 
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