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MPEG-4 Motion Pictures Enciphering and
Deciphering Techniqgues Using VHDL

T. Vijayan, Dr.M. Sangeetha and Dr.B. Karthik

Abstract--- This paper is a straightforward model of complex real-time MPEG-4 video encoding and
deciphering systems based on VHDL, mainly focused on energy efficiency, low power and assets on FPGA. In this
add to a MPEG-4 video Encoder/decoder which works at fundamental level of 4:2:0 720 x 480 at 29:97 edges for
each second. This configuration is essentially centered on vitality effectiveness. The decoder and encoder for video
are the important parts of its codec module. The module of encoder contains transformation of frames,

Segmentation, pre-handling, discrete cosine transform and Inverse DCT Compression.

Keywords--- MPEG-4, DCT Compression, Energy Efficiency.

I. INTRODUCTION

MPEG-4 As a piece of the late advanced way of life development, interest for portable computerized video
ceaselessly increments. While ISO/IEC 13818 in Nov 1998, otherwise called MPEG-4 was initially created for
computerized TV, its ubiquity and adequacy as a stockpiling position and wealth of substance is appealing using in
individual video playing systems .was initially produced for advanced TV. In such cell phones, Energy Efficiency
gets to be essential to battery life. In this way rousing the advancement of a vitality effective video decoder taking
into account the MPEG-4. Numerous such use exist, for instance however normally without spotlight on vitality
efficiency. Advancement of IP centers in interpreting errands has likewise been done, which can be found as
important units for the video specialists under HW/SW code arrangement. While a few spotlight on vitality
efficiency we have embraced outline for custom to decrease the interface coordinates, empowering control over
dormancy/throughput inside of the modern plan, achieving more tightly reconciliation and in this manner a high

level of profit for over all problem. Main goal in Energy efficiency is,

1. Resources less hardware is possible
2. Clocked as slowly as possible

Mpeg-4 is a technique in significant suppression of audio & video digitalized data. It gives,

o  Mpeg-2 code efficient is well increased.

e All digital data such as video, audio, speech and mixed data is encode with high level capacity.

e AV scene produced at receiver is interacted at full capacity

The MPEG-4 is a coding standard that backings routes for correspondence, access and controls of sound and

video information. Specifically the MPEG-4 is intended to control the varying media data as far as large scale
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squares. It is created from the MPEG video bunch by giving institutionalized center advances permitting effective
capacity, transmission and control of video information in mixed media situations. MPEG-4 Visual gives a
profoundly adaptable toolbox of coding systems and assets, making it conceivable to manage an extensive variety of
sorts of visual information including rectangular edges (‘conventional' video material), video objects (subjective
molded districts of a visual scene), still pictures and half breeds of characteristic (certifiable) and manufactured (PC

created) visual data.

Input Video Frame Pre-processing Segmentation
[ Conversion
—»| —|
A 4
Compressed file Compression using DCT prediction &
coefficient extraction
< MPEG -4

Fig. 1: MPEG-4 Encoder

Il. BLOCK DIAGRAM AND DESCRIPTION
Video information document recorded in MPEG-4 encoder. That video record will be changed over all edges.

These housings are preprocessed in the Pre-planning square. After finished the Pre-processing, the packaging should
be allotted into different sections. i.e. to streamline and/or change the representation of a photo into vital and less
requesting to analyze. In DCT piece, it imparts a course of action of limitedly various data centers in terms of a

cosine limits faltering at different repeat For Compression, Cosine limits are significantly more capable.

MPEG-4 decoder shown in Fig. 2. In this decoder the info record as been packed document. This provides
information to IDCT piece. Opposite DCT gives back IDCT of a rundown of DCT coefficients. Quantization piece,

it gives the lossful pressure system accomplished by compacting scope of qualities to a single quantum esteem.

Output Prediction Normalization
from » > Coefficients
encoder Coefficient

l

WVideo Frames

Fig. 2: Block Diagram of MPEG-4 Decoder

2.1Pre-processing

The guideline goal of Pre-planning is to enhance the visual appearance of pictures. Besides, upgrade the control
of datasets. In Pre-get ready to resampling the photo and to clear the uproar besides to enhance the Grey scale

contrast.
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In Image resampling is to lessen or grow the amount of pixels of the dataset and in Greyscale contrast move up
to Improve the discernment by illuminating the dataset. In Noise departure Several systems should be used, for
instance, Low-Pass, High-Pass, Band-Pass spatial isolating. Low-pass filtering replaces all pixels of power higher

than a foreordained quality as showed up in the fig. 3.

Moisy image Low-pass filtered
image

Fig. 3: Low-Pass Filtering

2.2 Segmentation

In Segmentation is required for to enhancing the investigation of a picture when there is no immediate
correspondence between the picture pixel properties and the kind of tissue. To encouraging the control and
perception of the information and isolating (marking) the pixels of a picture as indicated by semantic substance with
a PC. Division includes the dividing of a picture or volume into particular (as a rule) non-covering districts
meaningfully. It can likewise be considered as a naming operation: a name relating to tissue sort/anatomical
structure is doled out to every pixel or voxel in the picture. lllustration for division is appeared in the fig. 4.

Segmentation performance are as follows:

¢ Inanimage objects are identified individually.
e Pixels connected in same characteristics feature region is deducted.

e The boundaries of regions is identified , also removing undesired regions

o ==, J'\

Original image

Each pixel is assigned a label:

* 0 = not rice grain pixel

* 1 = rice grain pixel
Fig. 4: Example for Segmentation of Rice Grains
2.3 DCT Prediction Coefficient

The coefficients of DCT for I-outlines contain all required data to completely recreate the outline of video, for
P/B-outlines a forecast shapes also adds to the aftereffect of IDCT. The vectors for movement got unraveling
procedure are utilized to get refer macro- block in frames. The four reference might add the expectation, up to two

frame from the forward and in reverse outlines (the transiently past and resulting stays, separately). Therefore no
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excessively complex estimations emerge amid expectation, the primary deterrent is memory access transmission
capacity restrictions experienced while recovering the macro-blocks references. The address transfer speed ,every
square references is stored in the frame-store to inside BRAM. Keeping in mind the end goal to lessen the quantity
of repetitive access the BRAM reference is reserved in on-chip, level addition is performed by the expectation data-
path while the information is stored. Storing equipment as joined to frame-store to give individual reverse & forward

expectations, is consolidated at a last forecast in meantime as vertical insertion as talked about underneath.

2.4. Compression Using MPEG4

It gives change to the presentation organize and is stage particular, for our situation for showcase through SVGA
position. The given unit forms complete 4:2:0 edges that is put away in the outer banks of memory to provides the
complete 4:4:4 RGB pixel map progressively. In the current prerequisite of expectation frame--stores, ongoing
preparing reduces the requirement for extra framestores generally required to support the finished presentation
picture. Moreover, the 4:2:0 arrangement is advantageous for putting away show outlines as it is as of now utilized
for the expectation framestores. Additionally, a picture put away in 4:2:0 configuration requires a large portion of
the memory of an entire 4:4:4 RGB outline, along these lines constant up conversion allows the utilization of littler

outside recollections, profiting the vitality proficiency objective.

I1. SIMULATION RESULT, XILINX SYNTHESIS REPORT AND CONCLUSION
The various blocks of the MPEG-4 Encoder/Decoder have been developed using VHDL in the model sim and it

is compiled, simulated and the wave form are shown below for the MPEG-4 encoder.

3.1 Simulation Result of the MPEG-4 Encoder
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Fig. 5: Simulation Result of the MPEG-4 Encoder
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Observation

Assign clock to the clk signal.And for se rst = ‘0’ initially for initializing the flip flop. Now force the 8 inputs

d1_inl to d2_in4 each input is 8 bit. Force s = ‘0’. Run and see the waveform then now force the rst = *1’. And run
again.

The output which you have got now is for 1 set of input (i.e) when mux is ‘0” (s = “‘0”). Now force the S to ‘1’

and start executing now the output will be changing accordingly to the given input.

3.2 Simulation Result of the MPEG-4 Decoder
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Fig. 6: Simulation Result of the Mpeg-4 Decoder
Observation

Assign clock to the clk signal.And for se rst = ‘1’ initially for initializing the flip flop. Now force the 8 inputs
d1_inl to d2_in4 each input is 8 bit. Force s = ‘0’.

Run and see the waveform then now force the rst = “1’. And run again. The output which you have got now is for
1 set of input (i.e) when mux is ‘0" (s = “1”). Now force the S to ‘1’ and start executing now the output will be

changing accordingly to the given input.
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3.3 XILINX Synthesis Report
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3.4 RTL View
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IV. CONCLUSION
This paper meets the ongoing imperatives in a vitality effective way and also consumes less power, we have
embraced a moment to spare calculation approach where every bit is kept consistently occupied, and the work is

done in reverse form, to yield the configuration (at transfer speed of solidly altered), giving full efficiency in storage
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memory to meet the bandwidth, computational and/or data transmission coordinating prerequisites, and equipment

only adequate to figure the required result at every stage.
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