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Abstract

Digital Video Recorders (DVRs) have some major problems when it comes to storage, as for the efficiency and
the accuracy of data; they contain inadequate storage space, data may get corrupted, and the like. As a solution
to the storage problem, there is some research that tries to establish a concrete plan to work out a solution that
may involve the identification of better approaches to data management. The main plan is to increase the storage
by having additional hard drives and RAID combinations for backup, plus buying the finest gear that does not
fail. To avoid such storage problems, this research is experimenting with the 842-compression method to
simplify data storage. This technique assists in reducing the data size, thus eliminating the data that is not
required and, in the process, creating more space. This is because, applying this approach of continuous
compression, DVRs can record such important information for not less than two months, guaranteeing fifteen
days of data saving. One should also maintain the system properly, update the software, and improve on the
security aspects to improve the performance of the system and to ensure protection of the data. Solving the DVR
storage issues, this plan also guarantees the proper functioning of the system with the necessary data longevity.

Introduction

Data compression and encryption techniques are critical in fields such as telecommunications, medical imaging,
multimedia, and storage, with each requiring unique solutions to optimize efficiency, security, and quality. The
research summarized here provides insights into a variety of innovative compression approaches. In [1], a
modern video compression method employs adaptive positional coding with varying codogram lengths in order
to increase efficiency while maintaining video quality. [2] which examines compression techniques for
radiology in order to strike a balance between compression levels and diagnostic quality. Because medical
images frequently require high detail, the paper focuses on controlled compression to avoid loss of diagnostic
accuracy. Another hardware-oriented study in [3] describes a fast, secure compression chip intended for high-
performance storage, allowing for faster and more reliable data processing. Video compression methods
continue to evolve, as evidenced by [4] and [5]. Paper [4] assesses recent compression techniques, focusing on
parameters such as computational complexity and image quality, whereas [5] investigates neural network-based
methods for image and video compression, noting significant potential in compression quality, albeit at high
computational costs. [6] focuses on real-time video processing, evaluating zero-latency compression strategies
and demonstrating that effective compression for streaming content can be achieved with appropriate hardware
optimization. Another comprehensive review, [7] surveys data compression techniques across fields, discussing
their efficiency and reliability in various applications. In [8], segmentation-based compression combines motion
and texture models to improve video quality, whereas [9] revisits Huffman coding and proposes a double-tree
variant to accelerate encoding by removing low-frequency codes. [10] investigates arithmetic coding, which
reduces required bandwidth by optimizing compression. In [11], Huffman encoding is adapted for
steganography, increasing the security of hidden data within images while preserving image quality. Data
storage optimization is the focus of [12], which proposes methods for increasing data density and extending the
lifespan of SSDs. [13] and [14] highlight hardware-based performance improvements, with GPU-based
decompression and FPGA-based compression demonstrating significant speed and efficiency gains,
respectively. Both approaches are ideal for real-time, high-performance applications requiring low latency.
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Hosseini's 2012 overview, discussed in [15] and [16], surveys various data compression algorithms and their
applications, comparing lossless and lossy methods for different types of data.
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The Fig 1.1 describes the step-by-step process for compressing 4-bit input data into two outputs: a compressed
2-bit result and a 2-bit flag. It begins with the system reading a 4-bit input, which then moves into the
compression logic. This logic likely reduces the size of the data, transforming it into a more efficient format
while also generating a flag to accompany the compressed data. The output of this process consists of two
distinct parts: a compressed 2-bit representation of the input and a 2-bit flag. The flag could serve as an indicator
of the compression method used or signal some specific condition associated with the data.

The Fig 1.2 describes the step-by-step process of a simple data decompression process. It starts with two inputs:
a 2-bit flag and a 2-bit data input. The flag is used to guide the decompression process, indicating how the
incoming data should be interpreted. Both the flag and data input feed into a decompression logic block, where
the actual decompression takes place based on the values of these inputs. The decompression logic expands the
2-bit compressed data into a 4-bit output, producing the original or decompressed form of the data. This process
helps reduce data size during storage or the transmission by encoding the data into fewer bits and later restoring
it through decompression logic.

In Fig 1.3 the process begins by taking a N-bit input signal, which is then divided into ten smaller segments,
each consisting of 4 bits. These 4-bit segments are extracted from the input and assigned to individual wires,
essentially breaking down the larger input into more manageable parts. Each of these 4-bit segments is then fed
into an instance of a module named compress, which is responsible for performing some specific operations on
the segment. The compress module processes each 4-bit chunk and produces two important outputs: a 2-bit
result and a 2-bit flag. These outputs reflect some intermediate results that will be used in the next stage of the
process.
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ALGORITHM:

4-BIT COMPRESSION

The 4-bit input data.

This Verilog code compresses a 4-bit input into a 2-bit output using XOR operations.

The compression uses the most significant two bits XOR-ed together for the first output bit, and the least
significant two bits XOR-ed together for the second output.

4-BIT DECOMPRESSION
The flag (2-bit flag input) is used to decompress into a 4-bit output .
Based on the flag, the output data is restored to one of the predefined 4-bit values.

N-BIT COMPRESSION & DECOMPRESSION

N: The bit width (e.g., 160, 120, 80, 60, 40).

M: The number of 4-bit segments = N/4

Input Declaration:

Declare input: input [N-1:0] d;

Intermediate Wires Declaration:

Declare arrays:

result [M-1:0] (2-bit): Intermediate results from masterfile.

flag [M-1:0] (2-bit): Flags from masterfile.

out [M-1:0] (4-bit): Results after de4.

Declare M 4-bit cout wires.

Assign Values to cout:

Split the input bits into 4-bit segments.

For each segment, assign values to cout[i] from the input d.

Compression: Use the derived compression algorithm on the cout segments for data compression.
Decompression: Utilize the compressed output to reconstruct the original data through the corresponding
decompression algorithm.

Concatenate Outputs: Assign output by concatenating all elements of the decompressed array in reverse order

RESULTS AND DISCUSSION:

Fig 2.1.1 Output of 4 bit compression Fig 2.1.2 Output of 4 bit decompression
The compressed output reduces the original 4-bit size, resulting in a more efficient representation. This output
can then be used for further processing or concatenated with other compressed segments for a complete data
stream.The decompressed output gives the original 4-bit size using decompression logic with respect its input
data and flag data. The existing 842 compression algorithm [8] involves more computations and more logical
gates for efficient compression.
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Fig 3.1.1 shows existing algorithm that consist of 180 cells (gates). The proposed algorithm consumes 144 cells
(gates) and minimum cell occupancy in SOC.The Fig 3.1.2 depicts power consumption of the proposed model
which is better than the existing model. Approximately 20% of power consumption is reduced in the proposed
model due to minimum gates compared to the existing one.
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Fig 3.1.3 clearly says that the proposed model consumes minimum memory space in SOC compared to the
existing model by 16%.

The compression and decompression parameter is used in many applications. The results of the compression and
decompression algorithms applied for the input streams of 40, 60, 80, 120 and 160 bits of the proposed model
are described in Fig 3.1.4.

As the bit stream increases, the number of cells (gates) increases linearly. Considering 40 bit and 80 bit input
streams, the number of cells increases by 48%. The increasing in gates as input stream increases is due to the
increase in memory components (sequential circuits).

Considering the power consumption for the interest of data (input stream), power consumption increases as the
sequential circuit in each case of the interest increases. The proposed model introduces NIL slew rate and the
delay is reactive. The power is drained as the leakage voltage is limited to 10% in each case which is shown in
Fig 3.1.5
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The memory space consumed in SOC also increases slightly 1% to 3%. The increased consumption of memory
space may further be reduced by adapting suitable pick and route algorithm. The detailed comparison for
different input streams are given below in Fig 3.1.6.

CONCLUSION:

In this project, each 4-bit data segment is paired with a 2-bit flag, which improves both efficiency and control
during compression and decompression. The 2-bit flag is critical to maintaining data integrity because it allows
for selective adjustments during compression, ensuring that only necessary segments are compressed without
losing accuracy. This structured approach allows for precise tracking of intermediate results, resulting in a
decompression process that reliably restores the original data using input and flag data. Overall, this method
offers a reliable and adaptable solution for data compression and decompression. Further, the proposed model
can be enhanced by adapting pick and route algorithm to reduce the memory space in SOC thereby reducing the
power consumption.
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