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Abstract - A network-on-chip (NoC) improves the technology and the power dissipated starts to opposed with by the 
additional elements of the correspond ion subsystem. Sample M.A.O architecture has been acquired as a new in-loop 
filtering block in proposed system. To get the optimum A.O [aging offset] parameters exhaustive operations are required 
because of the huge amount of samples. In this work, VLSI M.A.O architecture is implemented for the parameter estimation 
for images to transmit in low data. In the proposed system the image is converted in to binary data, the row orig data is zero 
padded if required and then M.A.O architecture operation with efficient data is produced. The total design is implemented 
using both MATLAB and xilinx 14.7.  
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I. INTRODUCTION 
 
The effective compression techniques are in demand. 
High efficiency video coding is regulated to be the 
next generation of video coding as a successor. The 
ISO/IEC Moving Picture Experts Group (MPEG) and 
Video Coding Experts Group (VCEG) was  
developed the HEVC.  50% bit rate encoding 
reduction is achieved by the HEVC. For increasing 
the compression efficiency In-loop filtering block has 
been adopted. There are two successive modules i.e, 
Deblocking Filter (DB) and Aging Offset filter (A.O) 
in the In-loop filter. For eliminating block-based 
processing and quantization artifacts, such as 
blocking, ringing and color biases it mainly works on 
it. A.O filter works for preventing ringing artifacts 
which appeared. Obviously, ringing artifacts 
appeared near the object’s edges or sharp transitions. 
High throughput, high performance, and low cost 
VLSI architecture for A.O Parameter estimation 
block is preferred in this paper.  

 
Fig.1.Simplified Block Diagram Of HEVC Encoder 

II. AO AND ITS ALGORITHM 
 
The frame is classified into Code tree units (CTUs) in 
HEVC. Each CTU consists of three code tree blocks 
(CTBs) components, Luma CTB (L) and two chroma 
CTBs (Cband Cr) plus syntax element. AO is a 
processor which is based on code tree unit (CTU). 
AO is operated in three modes for the current CTU: 
processing a new parameter (New/No Merge), 
assumes parameters of the upper CTU (Merge Up), or 
assume parameters of the left CTU (Merge Left). In 
“New” mode, it is one of the three types, Band Offset 
(BO) type, Edge Offset (EO) type or AO not applied 
(NA). The optimum mode/type and the corresponding 
parameter are selected based on histogram analysis 
and rate distortion optimization.  

 
Fig.2.Merge Mode and CTU Component Edge Offset (EO) type 
 
Based on directional constellation of the current 
samples, Sample patterns can be classified into four 
classes with respect to its neighboring samples as 
shown in Fig3.a, where C, A and B refer to current 
and its two neighboring samples respectively. 
Additionally, with respect to its neighboring samples 
intensities, based on the intensity of the current 
sample each EO class can be categorized into 
mutually exclusive four categories as shown in 
Fig.3.b, where Ic, Ib and Ia refer to current and its 
two neighboring samples intensities respectively.  
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Band Offset (BO) type: The intensity of the current 
sample depends on only sample classification. 
Sample intensity can be assigned into 32 bands, as 
shown in Fig. 3.c each band consists of 8 consecutive 
intensities. Only the start band position of four 
convictive band can be signaled.  
Not Applied (NA) type: the AO filter is in off 
condition when there is no need to add any offsets. 

 

 
Fig.3. a. EO Classes  b. EO Category   c.BO Bands  

 
III. PROPOSED M.A.O VLSI ARCHITECTURE 
 
In proposed architecture three modules are in M.A.O. 
They are parameters determination module, Statistics 
collection module and controller. The result of the 
M.A.O is represented by A.O parameter i.e. A.O  
type, class, upper/left merge, start band position and 4 
offsets. 

 
Fig.4. Proposed A.O Architecture 

The proposed Aging Offset algorithm consisting of 
binary data so the color image is converted into 
binary data format. The binary data will be 
rearranged in terms of 1-bit row original data 
consisting of ‘n’ number of blocks and this two-two 
rows is given to the input for Manchester encoder and 
two bits of 1-bit row original is encoded in terms of 
Manchester algorithm. It gives fast of operation after 
encoding the bits. The AO filter will filter the noise 
and it gives the accurate output. It consisting of n/2 
number of filters because two 1-bit row original data 
is encoded in Manchester and then filter process. The 

total number of outputs is n/2. So that if the total 
number of binary data is ‘n’ number of rows then the 
total number of outputs is n/2. So we are encoded the 
number of bits into half. So the output is taken as n/2 
and this output is shown in Xilinx. 

 
Fig 5. Proposed M.A.O System 

 
The total process of proposed system is fallows the 
algorithm of the architecture after starting that we 
have a color image into a binary representation and 
then 1-bit row original data and that Manchester 
encoding after that AO filter then we get the noise 
free output. If the noise free output is present then the 
algorithm will stop the process else no then we are 
going for binary representation again the circular 
process is going on till the noise free output will 
come. 

 
Fig 6. Proposed M.A.O Algorithm. 
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The proposed system of algorithm and architecture 
gives a better result than the existed system and it 
verifies noise free output. The proposed system gives 
the high speed because of Manchester encoder and 
AO filter will filter the noise. By using these 
components of Manchester and A.O filter and noise 
free output blocks we are designed an efficient 
system than the existed one. 
 
IV. RESULT ANALYSIS 
 

 
Fig. 7 color image 

 

 
Fig. 8 black and white 

 

 
Fig. 9 binary data 

 

 
Fig 10. Result analysis 

The above image fig 8 is converted into Black and 
White as shown in below fig 9.  
This black and white image is further converts to 
binary format as shown in Fig10. 
 
CONCLUSION 
 
Low cost high performance high throughput VLSI 
architecture for M.A.O encoding stage is presented in 
this paper. The proposed architecture is capable of 
video sequences of real time encoding.  In the SCM a 
novel comparing and overlapping hierarchy adopted 
could save up to 47% of logic cost. In the proposed 
M.A.O adopting algorithm helps to keep high 
performance. The proposed system of algorithm and 
architecture gives a better result than the existed 
system and it verifies noise free output. The proposed 
system gives the high speed because of Manchester 
encoder and AO filter will filter the noise. By using 
these components of Manchester and A.O filter and 
noise free output blocks we are designed an efficient 
system than the existed one. 
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