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Abstract— In this paper developed a better approach for Intra 

frame coding in advanced video coding standard for vertical 

right intra prediction mode using Gaussian pulse to achieve 

better coding efficiency interms of picture quality, bit rate and 

encoding time. Intra prediction of advanced video coding 

standard used to code Intra frame to achieve better coding 

efficiency The proposed algorithm is based on Gaussian pulse 

which avoids intermixing of frequency samples which give the 

resulting signal in reversible form  and achieve reduced bit rate  

for higher values of  quantization parameters. MATLAB soft 

tool were used to implement proposed algorithm and compared 

with original JM18.6 reference algorithm of H.264. The results of 

proposed algorithm are compared with previous algorithm 

Pengyu et al. The simulation results of the proposed algorithm 

achieved less loss in PSNR and reduced in bit rate of  17.00% for 

QCIF sequences in  vertical right intra prediction mode using 

Gaussian pulse compared with previous algorithm Pengyu et al.. 
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I. INTRODUCTION 

.264/AVC is video coding standard developed by Joint 

Video Team. It has advanced features Due to these 

features it increases more computational complexity. The 

previous work carried on Intra frame coding in H.264 

standard using fast mode decision intra prediction algorithm 

were achieved only reduction of computational complexity at 

the cost of degradation of picture quality with increment in Bit 

rate for different quantization parameters. Previous algorithms 

for intra frame coding were conducted  using different 

methods such as RDO, calculating features of macro block 

such as variance, histogram, local edge, enhanced, 

approximating and partial computation of cost function of 

macro block and early block type selection [1-10]. Some of 

author reported work on intra frame coding to reduce 

complexity and bit rate. Therefore previous methods were 

achieved increased in bit rate, degradation of PSNR and 

reduction of computational complexity.  So far, for Intra 

frame coding, reduction in bit rate, consistent of picture 

quality (PSNR) and high compression was not achieved using 

Gaussian pulse method. 

II. METHODOLOGY 

The International standard yuv video sequences in QCIF and 

CIF resolution which is available as open source downloaded 

from the website www.codervoice.com as input. Extracting 

Intra frame of yuv video sequence and processed in terms of 

macro block which is further divided into 4x4 sub blocks. 

Each 4x4 sub macro block of intra frame is processed using 

proposed functional blocks such as intra prediction, integer 

transformer, Gaussian pulse, quantization, context adaptive 

variable length coding to get compressed bit, inverse 

quantization and inverse transform to get reconstructed frame. 

Measuring performance parameters such as PSNR, and Bit 

rate of reconstructed frame of proposed algorithm.  

III. PROPOSED DIAGRAM 

Figure 1 Shows the proposed system consists of different 

functional modules. It has two data paths such as forward and 

reconstruction path.  

 

Fig.1 Proposed block diagram 

In forward path, an input frame is processed in terms of a 

macro block (MB) which is further divided into sub macro 

block. Each sub macro block is encoded using intra prediction 

process. A prediction formed within current frame using intra 

prediction process is known as intra frame coding. Prediction 

P is obtained using previously reconstructed pixels of 

reconstructed block. The residual block is obtained by 

subtraction prediction block P with the current sub macro 

block. This residual block is transformed into transformed 

coefficients using 4x4 integer transform. The transformed 

coefficients are multiplied with Gaussian pulse to get 

Gaussian transformed coefficients. These Gaussian 

transformed coefficients are quantized using quantization 
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process of AVC to get quantized coefficients. These 

coefficients are reordered and entropy encoded using Context 

Adaptive Variable Length Coding (CAVLC) to get the 

compressed bits. In the reconstruction path the quantized 

coefficients are inverse quantized and inverse transformed to 

get residual block. The prediction macro block P is added to 

residual block to reconstructed block, which can use for 

prediction of next current block of intra frame. This process 

repeat till at the end of last sub block of intra frame to get 

reconstructed block. Finally measure the performance 

parameters of proposed algorithm. 

IV. GAUSSIAN PULSE AND INTRA PREDICTION 

PROCESS 

The proposed method for intra frame coding is based on the 

Gaussian pulse. Gaussian pulse is shaped as a Gaussian 

function or Gaussian distribution. The Gaussian pulse 

equation described in equation (1) used for intra frame coding. 

G (v) =exp (-v ^ 2) ------ (1) 

This Gaussian pulse gives abstract frequency domain samples 

without inter mixing frequency domain information among 

the samples. This Gaussian operation implemented before 

quantization process of advanced video coding standard.  The 

prediction unit of AVC used to predict within the intra frame 

called intra frame coding. There are nine prediction modes in 

intra prediction unit, such as horizontal (Mode-1), diagonal 

down left (Mode-3), vertical (Mode-0), vertical left (Mode-7), 

horizontal down (Mode-6), horizontal up (Mode-8) diagonal 

down right (Mode-4), DC (Mode-2) and vertical right (Mode-

5) which is shown in Figure 2 in which the pixels A to M are 

reconstructed pixels. All the current pixels of a-m of current 

block are replaced based on of previously the reconstructed 

pixels of reconstructed block. In intra frame spatial 

redundancy are exploit by prediction modes. Mode 2 is intra 

prediction mode with no direction. Mode 4 specifies diagonal 

downright mode it replace all pixels/samples in the current 

4X4 block by the average weighted samples (A to M) of 

reconstructed 4x4 blocks. In proposed work Mode-4 is used 

for Intra frame coding. 

V. VERTICAL RIGHT INTRA PREDICTION MODE 

For vertical right intra prediction mode, all the pixels of 

current sub block is predicted by a average weighted of the 

prediction samples A to M. Prediction equation generated for 

vertical right mode as follows  

a13 = ((K+J) + (K+I) +2)>>2= (K+2J+I+2) >> 2 = P1       

a9 = ((J+I) + (I+M) +2) >>2 = (J+2I+M+2) >> 2 = Q1 

a5 = a14 = ((I+M) + (A+M) +2) >> 2 = (I+2M+A+2) >> 2 = 

R1 

a6 = a15 = ((M+A) + (M+B) +2)>>2 = (M+2A+B+2) >> 2 = 

S1 

a7 = a16 = ((B+A) + (B+C) +2) >>2 = (A+2B+C+2) >> 2 = T1, 

a1 = a10 = (M+A+1) >> 1 = V1 

a2 = a11 = (A+ B+1) >> 1 = W1 

a3 = a12 = (B+C+1) >> 1 = X1 

a4 = (C+D+1) >> 1 = Y1 

 P1 Q1 R1 S1 T1 U1 V1 W1 X1 and Y1 is the predicted samples 

and a1 to a16 are prediction samples of current sub block. The 

operation involved in vertical Right intra prediction mode for 

intra frame as shown in Figure 2. 

 

Fig.2 vertical right Intra prediction mode 

VI. ALGORITHM 

For intra frame coding, the following steps are required to 

achieve the objective of the proposed method 

 The QCIF and CIF yuv video sequence as input  

 Read Intra frame from input test yuv video sequence 

(I-frame) 

 Intra frame is encoded in the form of macro blocks of 

size 16x16. 

 Macro block is divided into a 16 4x4 sub macro 

blocks. 

 The first block of sub block is processed directly 

followed by forward encode path without using 

previously reconstructed block.  

 Obtain reconstcted block using inverse quantization 

and transform with addition of prediction 

Obtained prediction block of reconstruct a 4x4 sub 

block using Diagonal down right intra prediction 

mode. 

 By subtracting current sub block with prediction 

block to get residual block. 

 Apply integer transform, Gaussian pulse, 

quantization and encoder process for residual data at 

forward path of encoder and reverse process such as 

inverse quantized, inverse transform and add 

prediction at reconstruction path of encoder. 

 Finally measure performance parameters such as 

PSNR and bit rate for different QP with Gaussian 

values. 

http://en.wikipedia.org/wiki/Gaussian_function
http://en.wikipedia.org/wiki/Gaussian_function
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Residual coefficients are integer transformed using the 

equation 

W=A X A
T  

--------- (3) 

The Gaussian pulses are multiplied with transformed 

coefficients for different Gaussian values. The resulting 

coefficients are, Gaussian integer transformed coefficients. 

G (N) = W * G (v) ------ (4) 

These coefficients are quantized using the quantization 

process as  

             Z = round (G (N)/Qstep) --- (5) 

Quantized coefficients are zig zag scanned, reordered and 

encoded using CAVLC.  

The quantized coefficients are inverse quantized by using 

inverse quantization process given by 

W
’
 = Z. Qstep ------- (6) 

W
’
 are inverse quantized coefficients and Z are quantized 

coefficients. Inverse quantized coefficients are inverse 

transformed by inverse quantization process given by 

X’=Ai’* W’*Ai ----- (7) 

X’ are inverse transformed coefficients. The inverse 

transformed coefficients are added with prediction.  

VII. EXPERIMENTAL RESULTS 

The performance parameters are measured using the following 

formula. 

∆P = PSNR (Proposed) – PSNR (JM reference) --- (8) 

∆B = Bit rate (proposed)- Bit rate(JM reference)  X 100 –(9) 

                            Bit rate (JM reference) 

The simulation conditions are specified in table. The coding 

performance was measured by JM18.6 AVC algorithm. 

Simulation results of the proposed algorithm were compared 

with JM 18.6 algorithm. Table I indicate the simulation results 

of Intra frame in QCIF format. The simulation results are 

obtained for Intra frame in QCIF sequence under quantization 

parameter QP (28), Gaussian From the Table I it notices that 

the proposed algorithm give high performance than Pengyu 

algorithm and JM18.6. Average of bit rate saving is about 

17.00% PSNR is loss is less in proposed method. 

 

TABLE I: SIMULATION RESULTS OF PROPOSED ALGORITHM 

Quantization Parameter = 28, Gaussian value = 0.1 

Sequence 

(QCIF) 

Performance comparison of Pengyu et al 

method [4] 

Performance comparison of Proposed 

method 
Inference 

∆ Bit rate % ∆ PSNR (dB) 
∆Time 

% 
∆ Bit rate % 

∆ PSNR 

(dB) 
∆Time % 

Foreman +3.74 -0.04 -33.98 -11.36 0.63 -59.8 

Bit rate 

Reduction 

More 

about 

33.98% 

 

 

Encoding time   reduces 

about 58.46% 

 

PSNR 

is 

less loss 

 

Mother-

daughter 
+6.60 -0.14 -40.29 -19.60 -0.6 -67.53 

Salesman +1.10 -0.02 -28.66 -14.00 -0.38 -64.76 

News +1.78 -0.09 -33.26 -26.54 -0.72 -60.68 

Container +5.99 -0.09 -33.61 -20.31 -0.22 -53.56 

Silent +2.40 -0.02 -30.87 -15.24 0.12 -57.61 

Trevor +1.42 -0.03 -30.22 -24.75 0.21 -59.29 

Akiyo +4.76 -0.02 -40.63 -20.47 0.42 -58.48 

Car phone +5.32 -0.06 -36.81 -12.43 -0.59 -54.97 

Coastguard +1.23 0 -26.51 -5.31 0.79 -48.00 

Average +3.43 % -0.051 -33.98% -17.00% -0.034 -58.46% 

 

VIII. CONCLUSION 

The proposed work carried on vertical right intra prediction 

mode for Intra frame coding in advanced video coding 

standard using Gaussian pulse. The Proposed algorithm 

achieved less loss in  picture quality (PSNR) and reduced bit 

rate averagely about 17.00% for QCIF sequence under 

different quantization parameters (28) with Gaussian value 

0.1. Therefore proposed method was compared to Pengyu 

method.  Compared to previous (Pengyu) method, the 

proposed algorithm maintains good picture quality i.e.  PSNR 

and achieved more bit rate reduction (about 17.00%). 
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