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Abstract— The main objective of this project is to develop a 

demonstrative model of low complexity based DCT 

approximation using hybrid adder. The proposed method of 

Hybrid adder is used in DCT approximation technique for 

video processing system such as HEVC requiring low 

energy consumption needed for multimedia market has led 

to extensive development in fast algorithms for the efficient 

approximation of 2D DCT transform. DCT is employed in a 

multitude of compression standards due to its remarkable 

energy compaction properties. Multiplier free approximate 

DCT transforms have been proposed to offer superior 

compression .Hybrid adder is used for low complexity of  

DCT  approximation. Hybrid adder is used to achieve low 

power consumption of 8.363 watts and area efficient of 

1,600.In the method of carry look ahead adder is used for 

fast performances of DCT approximation for image 

compression algorithm thus consuming high power and 

area. The proposed DCT method is used for applications in 

live video broadcasting in television and cinema, high 

resolution format. 

Keywords: DCT method, HEVC, Hybrid adder 

I. INTRODUCTION 

Video processing systems such as HEVC requiring low 

energy consumption needed for the multimedia market has 

led to extensive development in fast algorithms for the 

efficient approximation of 2D DCT transforms. The DCT is 

employed in a multitude of compression standards due to its 

remarkable energy compaction properties. Multiplier free 

approximate DCT transforms have been proposed that offer 

superior compression performance. Some approximations 

can be realized in digital VLSI hardware using additions and 

subtractions only.  

Carry look ahead adder increases the speed by 

reducing amount of time required to determine carry bits. 

Carry look ahead adder calculates one or more carry bits 

before the sum which reduces the wait time to calculate the 

result of larger bits. It is used only for fast applications. 

Hybrid adder is a combination of two adders which 

is utilized in this architecture for power efficient and area 

efficient. We are using a combination ripple carry adder and 

ripple carry adder as multiplexer in this technique for 

efficient applications. Blocks and each global carry are used 

to select one of the two results.  

In hybrid scheme, two conditional addition results 

are pre computed for each specific for adders in hybrid 

scheme a new logical decomposition is used to minimize 

silicon area and improve the speed. A significant reduction 

in power saving and area complexity. 

II. SOFTWARE REQUIREMENTS 

Xilinx has traditionally been the silicon technology leader. 

Xilinx general philosophy is to provide all the features 

possible, at the cost of extra complexity. 

Xilinx is a software tool produced by Xilinx for 

synthesis and analysis of HDL designs, enabling developer 

to synthesize their designs and, perform timing analysis, 

examine RTL diagrams, simulate a designs reaction to 

different stimuli and configure the target device with the 

programmer 

III. PROPOSED SYSTEM 

In digital signal processing or control system addition is a 

core operation. The performance of the resident adders 

greatly influences rapid and accurate operation of digital 

systems. 

Adders are one of the most prominent components 

in digital systems, as they are broadly used in other basic 

digital operations such as subtraction, multiplication and 

division. 

Improved performance of the adder would 

therefore greatly advance the execution of operation inside a 

circuit compromised of such blocks. We are using a 

combination of ripple carry adder and ripple carry adder as 

multiplexer in hybrid adder 

 
Fig. 1: Proposed System 

The ripple carry adder is constructed by cascading 

full adders blocks in series.One full adder is responsible for 

the addition of two binary digits at any stage of the ripple 

carry. The carryout of one stage is fed directly to the carry-

in of the next stage.  

Ripple carry adder as multiplexer which uses the 

multiplexer as main functional unit.RCA Multiplexer is used 

to perform operation successfully.A multiplexer is a 

combinational circuit that selects binary information from 

one of many input lines and directs the information to a 

single output line. Selection of a particular input line is 

controlled by a set of input variables, called selection or 

control bits. Generally, there are n input lines and n control 
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inputs, whose bit combinations determine which input is 

selected. 

Concantation is a method which is used to join the 

two values from respective adders and at last we are getting 

final bit values. We are usingconcate to join the bit values 

form operations successfully. 

The values are added using both the RCA and RCA 

as multiplexer by concantation method for 8 bit values. 

 
Fig. 2: RCA Multiplexer 

A significant demand for high dynamic range systems that 

operate at high resolutions. In particular, high quality digital 

video in multimedia devices and video over Internet 

protocol networks are prominent areas where such 

requirements are evident. Other noticeable fields are 

geospatial remote sensing, traffic cameras, automatic 

surveillance, homeland security, automotive Industry, and 

multimedia wireless sensor networks.  

The proposed approximate DCT transform was 

embedded into open source HEVC standard reference 

software in order to assess its performance in real time video 

coding. The original integer transform prescribed in the 

selected HEVC reference software is a scaled approximation 

of Chen DCT algorithm this employs 26 additions. The 

proposed approximate DCT requires only 14 additions. Both 

algorithms were evaluated for their effect on the overall 

performance of the encoding process by obtaining rate 

distortion curves for standard video sequences. 

IV. MODULE DESCRIPTION 

The dct approximation of image compression technique 

involves three blocks  

 
Fig. 3: Module Description 

V. 2D DIMENSIONAL APPROXIMATE TRANSFORM 

The first instantiation of the DCT block furnishes a row-

wise transform computation of the input image, while the 

second implementation furnishes a column wise 

transformation of the intermediate result. The row and 

column wise transforms can be any of the DCT 

approximations detailed .There is no restriction for both row 

and column wise transforms to be the same. We adopted 

identical transforms for both steps. Between the 

approximate DCT blocks a real time row parallel 

transposition buffer circuit is required. Such block ensures 

data ordering for converting the row transformed data from 

the first DCT approximation circuit to a transposed format 

as required by the column transform circuit.The blocks are 

used obtain low complexity . 

 
Fig. 4: 2d Dimensional Approximate Transform 
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VI. DCT BLOCK 

DCT block consists of three transistor blocks a1,a11,a12 

which perform the algorithm functions 

 It consists of 8 bit input values which passes the 

values to adders 

 The values are added and the values are passed to 

the d flip-flop  

 D flip flop delay the values and moves the values 

to the next transistor  

 The operations of corresponding values are 

performed at last the values are moved to last stage. 

 The final values are obtained correspondingly all 

the output values are Obtained. 

 
Fig. 5: DCT Block 

VII. TRANSPOSITION BUFFER 

Power is one of the essential resources, so the designers try 

to save it while designing a system. Power dissipation 

depends upon the switching activity, node capacitances, 

wire capacitances and control circuit size. At the device 

level, reducing the supply voltage vdd and reducing the 

threshold voltage accordingly would reduce the power 

consumption. Scaling the supply voltage appears to be the 

well-known means to reduce power consumption.DCT-

based image compression relies on two techniques to reduce 

the data required to represent the image. The first is 

quantization of the image's DCT coefficients the second is 

entropy coding of the quantized coefficients. 

The hybrid adder program using verilog high 

description language is thus checked and verified for syntax 

.Next we are obtaining the final simulation which involves 

changing of the values and reset the values and change the 

values from signed to unsigned functions. 

The final simulation results are thus obtained using 

proposed methods and its conditions 

 
Fig. 6: Transposition Buffer 

The power obtained is 8.363 watts and also power is 

reduced in our proposed method .At the device level, 

reducing the supply voltage VDD and reducing the 

threshold voltage accordingly would reduce the power 

consumption 

VIII. POWER OF THE SYSTEM 

 
Fig. 7: Power of the System 

 
Fig. 8: Power of the System 
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IX. AREA OF THE SYSTEM 

The area which we are obtaining in the proposed 

methodology is 1,600 and it is very low when compared to 

the old methods..The low complexity of dct method using 

this technique is used and correspondingly the steps also 

utilized.The algorithm has been proved for this image 

compression schemes. 

X. CONCLUSION 

Thus,the hybrid adder used in this concept produces low 

power and area when compared to the performance results 

of previous techniques.The proposed method proved a 8 

point based image compression techniques using dct 

approximate with low computational complexity.we are 

using only 14 additions for this algorithm.ahybrid adder is 

used inimage compression methods for efficient 

performances. 
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