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Abstract— Rapidly growing technology has raised 
demands for fast and efficient real time digital signal 
processing applications. Multiplication is one of the 
primary arithmetic operations every application 
demands. A large number of multiplier designs have 
been developed to enhance their speed. Active 
research over decades has lead to the emergence of 
Vedic Multipliers as one of the fastest and low power 
multiplier over traditional array and booth 
multipliers. Vedic Multiplier deals with a total of 
sixteen sutras or algorithms for predominantly logical 
operations. A large number of them have been 
proposed using Urdhava Tiryakbhyam sutra 
rendering them most efficient in terms of speed. The 
objective of this paper is to encapsulate an array of 
applications of Vedic Multiplier in the vast domain of 
Image processing and Digital signal processing, 
particularly the different modifications of existing 
Vedic Multiplier architectures enhancing their speed 
and performance parameters. 

Keywords-Vedic Multiplier, Image Processing, Digital 
Signal processing, Urdhava Tiryakbhyam sutra. 

 

I. INTRODUCTION 

The term ‘Veda’ means storehouse of knowledge. 
Vedic Mathematics is an ancient form of 
mathematics reconstructed from ancient Indian 
scriptures referred to as Vedas. It is based on 16 
sutras which transact different branches of 
mathematics like algebra, geometry, arithmetic. [1] 
Urdhva Tiryagbhyam is the most generalised sutra 
for implementation of Vedic Multiplier designs 
because with increase in number of bits both area 
and delay increase slowly [2]. The beauty of Vedic 
Multiplier lies in the fact that they can be used to 
solve cumbersome mathematical operations orally 
thereby improving speed [3]. Fig.1 shows 

multiplication of 23 and 52 using Urdhva 
Tiryagbhyam. 

[4] Multipliers being the key components of 
Arithmetic and logic units, Digital signal 
processing blocks and Multiplier and accumulate 
units, determine the performance and throughput of 
the applications. Vedic Multiplier has become 
highly popular as a faster method for computation 
and analysis.  

[5] They have found immense use in applications 
of image processing to save time and area. Image 
processing is the application of certain operations 
on images such as image sharpening, pattern 
recognition, edge detection etc, to extract some 
useful information from them or to enhance a 
particular feature in it. Hence it is essential in fields 
of mapping, holography, x-ray imaging, medical 
image processing and robotics. 

Similarly Digital Signal Processing is another area 
where high speed and low area Vedic Multipliers, 
are replacing commonly used conventional 
multipliers. Their importance couldn’t have been 
more significant in the Semiconductor market 
demanding Digital Signal Processors for areas of 
wireless communication, audio and video 
processing, industrial control and portable 
electronics. The applications are as follows: 
 

 

Fig.1 Two digit Multiplication using UT sutra 
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computational speed of matrix m
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