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An extremely efficient picture scaling processor is
implemented in FPGA.

Mr. Sakthivel
Assistant Professor, Department of IT
Anand Institute of Higher Technology

Abstract: Many industries, including consumer electronics and medical imaging, use image scaling to enhance the
quality of images. Many real-time applications rely on scalability, which necessitates a low-cost VLSI solution. This
study offers a low-complexity, low-memory need, and high-quality VLSI implementation of an image scaling
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interpolation
e. There is a
distinction between adaptive and non-adaptive
interpolation (sharp edges vs. smooth texture). Other
non-adaptive algorithms include the closest neighbour
and the bilinear and bicubic algorithms. In order to
interpolate between adjacent pixels, they need a range
of nearby pixels ranging from 0 to 256 (or more).
However, the processing time required to achieve
more precision comes at the expense of adding more
neighbouring pixels. These techniques allow for the
distorting and resizing of images.

3. SCALING BASED ON CONVOLUTION

For all kinds of images, there isn't a universal scaling
method. As aresult, the user's desired print or display
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resolution and scale factor determine the final image
quality (IQ). Any convolution-based scaling
approach has three steps: an anti-aliasing filter, an
image reconstruction using continuous convolution,
and a resampling to the final grid. It's possible to do
two-dimensional scaling and downscaling at a low
hardware cost using this formal approach, which we
show here. On the basis of a 2-D-separable
interpolation kernel, we describe a discrete
convolution engine. We also demonstrate how to
leverage the kernel and scale factor to reduce memory
footprint. Last but not least, we've developed a
flexible filter that may be used in any image,
regardless of the frequency content. In order to
improve the intelligence of an image, the
interpolation kernel and parameters may be
customised by a user according to the kind of image
being processed. For image interpolation methods
that reconstruct a high-resolution image from a low-
resolution counterpart, edge structures must be
preserved. By combining directional filtering with
data fusion, we've developed a new technique to non-
linear edge-guided interpolation. A pixel's value may
be estimated using two observation sets, one in each
of two orthogonal orientations. By increasing the
intensity of the centre pixel in comparison to its
surrounding pixels, sharpening spatial filters are
high-pass filters that remove blurring artefacts. The
clamp filter [6, a low-pass filter based on a
convolution kernel array, is a 2-D Gaussian spatial
domain filter. A single positive number is typically in
the middle, surrounded by ones [15]. aliasing and
discontinuous boundary edges may be smoothed
down by using the clamp filter.

A. Memory and resource requirements:

Before applying a clamp spatial filter to the input
image, a sharpening spatial filter is used to filter it.
Because of the ease of sharpening spatial and clamp
filters with T- and inversed-T-models, there are still
two line buffers required for each T- and inversed-T-
model filter. T-model or inversed T-model spatial and
clamp filters should be merged into a single filter to
conserve computing resources and memory:
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Fig. 1 depicts the scaling method presented in this
paper. Clamp filter and bilinear interpolation are used
in conjunction with a spatial sharpening filter to get
the final result. When using bilinear interpolation, the
blurring and aliasing effects are exacerbated because
of the spatial and clamp filters [6].
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Fig 1 Block diagram of the proposed scaling
algorithm
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B. Combination filter

Convolution function of sharpening spatial and clamp
filters is discussed in Section II and the equation is
shown in Section III (1). Figure 5 illustrates the six-
stage pipelined design of the combined filter and
bilinear interpolator, which leverages pipeline
technology to decrease the delay and boost
performance. A T-model combination and an inverse
T-model filter are shown in phases 1 and 2 of Fig. 3.
The T-model filter, also known as the inversed T-
model filter, has three reconfigurable computation
units (RCUs), one multiplier—adder (MA), three
adders (+), three subtracters (), and three shifters (S).
Using the convolution equation in place of the T-
model combined filter's hardware architecture (1).
Using the register bank described above, the values
of the 10 source pixels may be retrieved.
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Fig 3 Reconfigurable MUX-based bypasses
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4. PERFORMANCE OUT(

Due to the use of shifters and"
prefix-based technique is
implementation. For a quick multiplie
approximation of the RCU, Liang et al. [7] offer a
lifting technique based on binary shift and addition
operations. As a resu
the VLSI implementdti
modified unfolded RQU i
implementation that needs just bin ft and
addition operations. A trade-off between the
complexity of the hardware and the approximation Fig 5. image input
error may also be employed to determine the
computing accuracy. In addition, our technique
provides a stable post-scaling factor, making it ideal
for scaled RCU implementation.

TABLEI

The effectiveness of a parallel prefix adder over
a CLA
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Fig.6 image that has been scaled

5. CONCLUSION

Because it relies on shift registers and adders, the
RCU processor has low hardware needs and costs. The
number of gates required in hardware implementation,
such as on an FPGA, is low because of the reduced
complexity of the circuitry. The QUARTUS II EDA
tool together with MATLAB were used to create the
final verified scheme.
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