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

demonstrative model for reconfigurable architecture of 

common sharing distributed arithmetic-based DCT with 

high accuracy error-compensated adder tree. DCT 

compresses the image using common sharing distributed 

arithmetic in ROM based device. In common sharing 

distributed arithmetic compression, the rate of throughput is 

low. In this project, the rate of throughput will be increased 

by using similarity oriented logic simplification adder tree in 

place of common sharing distributed arithmetic. By using 

similarity oriented logic simplification, power Consumption, 

area will be reduced efficiently, which it is reduce 

propagation delay and number of transistors required is 

reduced and increasing throughput rate in ROM based 

device. The advantage of similarity oriented logic 

simplification adder logic is that it can be implemented 

using very less number of adders, hence very less power 

dissipation. This result shows the increased rate of 

throughput at the range of 1GB/sec. The similarity oriented 

logic simplification adder tree core supporting digital 

cinema or ultrahigh resolution format. Using simulation in 

Xilinx13.2 software, the rate of similarity oriented logic 

simplification is inferred in order to access the incremental 

of throughput.   
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I. INTRODUCTION 

A discrete cosine transform expresses a finite sequence of 

data points in terms of a sum of cosine functions oscillating 

at different frequencies. DCTs are important to numerous 

applications, from lossy compression of audio and images to 

spectral methods for the numerical solution of partial 

differential equations. In DCT based techniques, embedding 

can usually be achieved by modifying the least significant 

bits of the transformation coefficients. After the embedding 

process is completed, transforming the modified coefficients 

from the frequency domain to the spatial domain produces 

some rounding errors due to the conversion of real numbers 

to integers.  

The rounding errors caused by this transformation 

process were corrected by the use of intelligent optimization 

algorithms mentioned above. This technique gives 

experimental results which show the feasibility of using 

these optimization algorithms and demonstrate the accuracy 

of these methods. The performance comparison of the 

algorithms was also realized. . To concerned about 

measuring the maximum data throughput in bits per second 

of a communications link or network access. A typical 

method of performing a measurement is to transfer a 'large' 

file from one system to another system and measure the time 

required to complete the transfer or copy of the file. The 

throughput is then calculated by dividing the file size by the 

time to get the throughput                                                                                                               

in megabits, kilobits, or bits per second. . The similarity 

oriented logic simplification adder tree core supporting 

digital cinema or ultrahigh resolution format.  

In the following: section II related work.  Design of 

hardware architecture in section III. While Section IV 

presents the proposed hardware implementation. Next, 

Section V shows results and comparison with related work. 

Finally, Section VI concludes this paper. 

II. RELATED WORK 

In discrete cosine transform and integer transform, using 

distributed arithmetic (DA), factor sharing (FS), and matrix 

decomposition methods to reduce hardware cost. The inner 

product can be implemented using ROMs and accumulators 

instead of multipliers to increase the area cost. The proposed 

CSDA algorithm combines the FS and DA methods. By 

expanding the coefficients matrix at the bit level, the FS 

method first shares the same factor in each coefficient and 

the DA method is then applied to share the same 

combination of the input among each coefficient position. 

 
Fig. 1: 2-D DCT Architecture 

The main strategy aims to reduce the nonzero 

elements using CSDA algorithm. Even an existing system 

drawback is an Low throughput and High cost. The 

proposed 2-D CSDA-MST core consists of two 1-D CSDA-

MST core with a transposed memory. The proposed 2-D 

CSDA-MST core has a latency of 16 clock and 8 pixels are 

input. The TMEM is designed using sixty-four 12-bit 

registers, where the output data from Core-1 can be 

transposed and fed into Core-2. After inputting the original 

test image pixels to the proposed 2-D CSDA-MST core, the 

transform output data are captured and fed into MATLAB to 

compute the inverse DCT by using 64-bit double-precision 

operations. 

III. DESIGN OF HARDWARE ARCHITECTURE 

A eight point transform it can be divided into even and odd 

two four-point transforms. This 1D DCT, which can support 

MPEG- 1/2/4, H.264 and VC-1 transforms. Common 

sharing distributed arithmetic techniques combines factor 

sharing and distributed arithmetic sharing techniques, 

efficiently reducing the number of adders for high hardware 
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sharing capability. This achieves a reduction of adders in the 

proposed MST core, compared with the direct 

implementation method. With eight parallel computation 

paths, the proposed MST core has an eightfold operation 

frequency throughput rate. The CSDA-MST core thus 

achieves a high-throughput rate supporting multi standard 

transformations at low cost. In discrete cosine transform and 

integer transform, using distributed arithmetic (DA), factor 

sharing (FS), and matrix decomposition methods to reduce 

hardware cost. The inner product can be implemented using 

ROMs and accumulators instead of multipliers to increase 

the area cost. The proposed CSDA algorithm combines the 

FS and DA methods. By expanding the coefficients matrix 

at the bit level, the FS method first shares the same factor in 

each coefficient and the DA method is then applied to share 

the same combination of the input among each coefficient 

position. The main strategy aims to reduce the nonzero 

elements using CSDA algorithm. Even an existing system 

drawback is an Low throughput and High cost. By 

expanding the coefficients matrix at the bit level, the FS 

method first shares the same factor in each coefficient and 

the DA method is then applied to share the same 

combination of the input. 

 
   Fig. 2: 1-D DCT-CSDA Architecture 

IV. PROPOSED SIMILARITY ORIENTED LOGIC 

SIMPLIFICATION 

1-bit Full Adder cell is the most important and basic block 

of an arithmetic unit of a system. Hence in order to improve 

the performance of the digital computer system one must 

improve the basic 1-bit full adder cell. To achieve high 

speeds, high drivability hybrid-DCVSL design 

methodologies are used to build adder cell in this work. 

Static CMOS, DCVSL adders are compared with hybrid 

XOR and XNOR based hybrid adder cell for delay, power 

dissipation and number of transistors utilized. The hybrid 

adder is designed using DCVSL gates because these can 

produce both complementary and true outputs using single 

gate architecture. 

The advantage of Differential Cascade Voltage 

Switch Logic (DCVSL) is that it produces both true and 

complementary outputs when provided with true and 

complementary inputs. DCVSL logic gates there are no 

static power disapation. 

 
Fig. 3: Full adder 

Extensive Simulations are carried out on Static 

CMOS adder as base case and performances of DCVSL and 

hybrid Full adder circuits are compared with that of base 

case.  

The simulations are carried out to calculate average 

power dissipation and delay using a set of input vectors for 

equal time periods. The advantage of DCVSL gates is that 

these gates can produce both true and complementary 

outputs X and X‘, provided that true and complimentary 

inputs are available. 

 
Fig. 4: Two XNOR gate with 2:1 Mux 

Expressions for Sum given in the equations, Hence 

Sum can be implemented using two XNOR gates. Carry can 

be implemented using a 2:1 multiplexer with A and CIN as 

input lines and X as selection line. 

V. RESULT & DISCUSSION 

The system was simulated with respect to throughput rate. 

The existing common sharing distributed arithmetic module 

shows the throughput rate of 1 bits/sec and, power 

2.494watts.  

 
Fig. 5: SOLS Adder tree simulation output 
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The proposed system of similarity oriented logic 

simplification shows the output at the increased range of 1 

bits/sec and power 1.983watts. The SOLS adder tree core 

supporting digital cinema or ultrahigh resolution faormat. 

This concept can be extended to the real time process by 

having multiple numbers of adders. 

 
Fig. 6: Power used in SOLS Adder Tree 

The power used in common sharing distributed 

arithmetic technique is 1.983wts. 

 
Fig. 7: Area occupied in SOLS Adder Tree 

VI. CONCLUSION 

The propsed system was simulated in Xilinx13.2 

environment. The system was simulated with respect to 

throughput rate. The existing common sharing distributed 

arithmetic module show the throughput rate of 1 mbits/sec 

and , power 2.494watts. The proposed system of similarity 

oriented logic simplification shows the output at the 

increased range of 1 gbits/sec and power 1.983watts. The 

SOLS adder tree core supporting digital cinema or ultrahigh 

resolution format. This concept can be extended to the real 

time process by having multiple number of adders. 
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