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Abstract: The aim of this study is to increase the speed of the multiplier for image compression. The image compression is used 
to reduce the redundancy of the image and store the data in efficient form. This paper show the use of vedic multiplier with 
pipelining to increase the speed. multiplier is the keyblock of Digital Signal Processing and High performance processors. Vedic 
mathematics is used in this multiplier to increase the speed. The vedic multiplier is formed by the gates and adder circuits. In this 
vedic multiplier each and every gate and adder circuit is converted to multiplexer for high speed. CADENCE software is used for 
designing and simulating the system and the system is coded in verilog HDL. 
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I. INTRODUCTION 
Multiplication is an important block of real-time digital signal processing (DSP) applications and high performance processors. To 
increase the speed of the circuit using vedic mathematics in the multiplier for implement the image compression. ‘Veda’ means 
‘Knowledge’. It is a Sanskrit word. Vedic Mathematics is a collection of sutras to solve mathematic problem in a easy and faster 
way.  Vedic Mathematics consists of 16 sutras which can be used for problems involved in arithmetic, algebra. Urdhva 
Tiryagbhyam is the most generalised sutra for implementation of There are five sutras for multiplication such as Nikhilam Sutra, 
Anurupyena Sutra, Urdhva Tiryagbhyam Sutra, Ekayunena Purvena and Antyaordaske’pi. Among these technique, Urdhva 
Tiryagbhyam is generalized multiplication  method.  
Urdhva Tiryagbhyam is the vertically and crosswise multiplication which consist of simple addition and multiplication. The beauty 
of Vedic Multiplier lies in the fact that they can be used to solve cumbersome mathematical operations and thereby improving 
speed.Vedic multiplier consist of gates and adders circuit. Gates is a electronic circuit having one or more inputs and only one 
output. Gates are not give the output directly. It do the operation then give the output. Adder is a digital circuit it do the addition 
operation. In this vedic multiplier each and every block is converted to multiplexer. Multiplexer is a electronic device it has a 
multiple inputs and a single line output. It also has selection line input. The select lines determine which input is connected to the 
output and so it also known as data selector. Multiplexer is directly give the output without perform any arithmetic operation and so 
speed of the vedic multiplier is increased. The 8x8 bit vedic multiplier formed by using four 4x4 vedic multiplier and three 8 bit 
adders. The 4x4 vedic multiplier is formed  by four 2x2 vedic multiplier and three adders. The 2x2 vedic multiplier is formed by two 
adders and four AND gates.  
AND gate can be designed using 2x1 Multiplexer and. the half adder id designed using two 2x1 multiplexer in the 2x2 vedic 
multiplier. Design is converted into coding by using verilog HDL. This verilog code of 2x2 vedic multiplier is designing and 
simulating in the CADENCE software. This 2x2 vedic multiplier four and  three 4 bit adders are used in 4x4 vedic multiplier. This 
4x4 vedic multiplier is coded in verilog HDL. This verilog code of 4x4 vedic multiplier is designing and simulating in the 
CADENCE software. This 4x4 vedic multiplier four and  three 8 bit adders are used in 8x8 vedic multiplier. This 8x8 vedic 
multiplier is coded in verilog HDL.  
This verilog code of  8*8 vedic multiplier is designing and simulating in the CADENCE software. Power dissipation, critical path  
and  cell area are calculated for  2x2 , 4x4  and  8x8 vedic multiplier which converted by multiplexer.Vedic multiplier with 
pipelining is used to increase the speed of the system. Pipelining is the process of separate the block by register to store the output of 
the previous block to achieve the parallel performance. Pipelining is consist of D flip flop as a register. Pipelining is the system 
processing is divided into multiple Stages then system can  respond maximum  multiple  jobs at the same time. A pipelining design 
is that new data can begin processing before the prior data has been finished because of this, the speed of the vedic multiplier is 
increased.After analysed the performance of high speed multiplier, to check the performance by apply in application named Discrete 
Cosine Transform. DCT is used to convert the image spatial domain into frequency domain. This DCT is used in image 
compression. 
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II. EXISTING SCHEME OF 8X8 VEDIC MULTIPLIER 
Vedic mathematics is used in this existing scheme Vedic mathematics consist of 16 sutras. Urdhva Tiryagbhyam is the most 
generalized sutra so Urdhva Tiryagbhyam is used in the multiplier. In the existing scheme adder circuit is converted to MUX and 
EXOR gate to increase the speed but by using of MUX lot of area was taken so adder circuit only converted to MUX to reduce the 
Area. The 8x8   vedic multiplier is consist of 4x4 vedic multiplier and three 8 bit adders. The 4x4 vedic multiplier consist of four 
2x2 vedic multiplier and three 4 bit adders. The 2x2 vedic multiplier consist of logic gates and adder circuits. First take 2x2 vedic 
multiplier. In this 2x2 vedic multiplier all adder circuits are converted to MUX and EXOR gate. After converting the 2x2 vedic 
multiplier the 2x2 vedic multiplier is given to the 4x4 vedic multiplier then in this 4x4 vedic multiplier all adder circuits are 
converted to MUX and EXOR gate after finishing the 4x4 vedic multiplier this 4x4 vedic multiplier is given to 8x8 vedic multiplier 
then in this 8x8 vedic multiplier all adder circuits are converted to MUX and EXOR gate. To execute the existing scheme of 8x8 
vedic multiplier by using Cadence tool. We can do the simulation, synthesize and make a layout design in the Cadence tool. In the 
Xilinx timing report only analyzed. So here for analyze the power, area and delay using Cadence tool.In this existing scheme The 
total power of the design is 29548.58nW. The total area taken by the design is 1846.08 in the terms of cell area. The total delay of 
the 8x8 Vedic Multiplier is 1147.90 ps. 

III. PROPOSED 8*8 VEDIC MULTIPLIER IN DCT 
A. 8x8 vedic multiplier 

 
Figure 1:Block diagram of 8x8 vedic multiplier 

In this vedic multiplier each and every block is converted to MUX to resuce the power and delay of the circuit. The power,delay and 
area was analyzed using Cadence tool. 
 

 
Figure. 2. Schematic diagram of 8x8 vedic multiplier 
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Table I 
 Power Analysis of multiplexer based multipler 

 

Table II 
 Delay Analysis of multiplexer based multipler 

 

Table III 
 Area Analysis of multiplexer based multipler 

 

In this Proposed scheme the Total power consumed by MUX based Vedic Multiplier is 30749.13nW. The total area taken by the 
design is 2004.27 in the terms of cell area. The total propagation delay of the Vedic Multiplier is 1126.70 ps. 
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B. 8x8 vedic Multiplier with Pipelining 
Pipelining is used to reduce the delay of the circuit. In this pipelining D Flip Flop is used to proceed the parallel processing in the 
circuit. Compare with normal 8x8 vedic multiplier, multiplexer based vedic multiplier give the high speed and low delay with power 
efficiency. 
Similarly compare with multiplexer based vedic multiplier, pipelined multiplexer based multiplier provide energy efficient ( low 
power consumption) and high speed (Less delay) 

 
Figure. 3.Block diagram of 8x8 vedic multiplier with pipelining 

 

 
Figure .4.Schematic diagram of 8x8 vedic multiplier with pipelining 

 
Table IV 

 Delay Analysis of  multiplexer based multipler with pipelining 
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Table V 
 Power Analysis of  multiplexer based multipler with pipelining 

 

Table VI 
Area Analysis of  multiplexer based multipler with pipelining 

 

In this Vedic multiplier with pipelining total power consumed by MUX based Vedic Multiplier is 4350.64nW. The total area taken 
by the design is 5843.27 in the terms of cell area. The total propagation delay of the Vedic Multiplier is 1095.40 ps. 

C. Application of high speed multiplier 
For analyse the performance of multiplier which had to be applied in specific application. Discrete Cosine Transform is the one of 
the best application of multiplexer. Transform coding constitutes an integral component of contemporary image/ video processing 
application. Transform coding relies on the premise that pixels in an image exhibit a certain level of correlation with their 
neighbouring pixels. Discrete Cosine Transform has emerged as the image transformation in the most visual system. It is same 
family of Fourier Transform. 
The block of Discrete Cosine Transform is consist of adder, multiplier and register circuits. Replace the multiplier block by 
multiplexer based multiplier with both  with pipelining and without pipelining. Then analyse the performance of DCT on basic 
parameter such as power consumption, critical path delay and area  

 
Figure. 5. Schematic diagram of DCT using 8x8 vedic multiplier without pipelining 
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Table VII 
 Delay Analysis of DCT using vedic multiplier without pipelining 

 

Table VIII 
 Power Analysis of DCT using vedic multiplier without pipelining 

 

Table IX 
 Area Analysis of DCT using vedic multiplier without pipelining 

 
 

 
Figure. 6. Schematic diagram of DCT using 8x8 vedic multiplier with pipelining 
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Table X 
 Delay Analysis of DCT using vedic multiplier with pipelining 

 
 

Table XI 
 Power Analysis of DCT using vedic multiplier with pipelining 

 
 

Table XII 
 Area Analysis of DCT using vedic multiplier with pipelining 

 

IV. CONCLUSIONS 
The proposed scheme provide the low power consumption to achieve energy efficiency and provide less delay to achieve high speed 
by altering the existing scheme. Design can be further develop into image compressor which consist sub block of  DCT,  quantizer  
and encoder. By replace the DCT block with DCT by using multiplexer based multiplier provide energy efficient and high speed 
performance.  

 
Parameter DCT using multiplexer 

based multiplier without 
pipelining 

DCT using multiplexer 
based multiplier with  

pipelining 
Power in nW               303619.13                     62874.94 
Delay in ps               1962.00              1264.80 
Area in cell              16277.19              23875.65 
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