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ABSTRACT 

In video transmission, there is a possibility of packet lost and a 
large load variation in the bandwidth. These are the sources of 
network congestion, which can interfere the communication data 
rate. The coding system used is a video coding standard, which is 
either MPEG-2 or H.263 with SNR scalability. The algorithm 
used for motion compensation, temporal redundancy and spatial 
redundancy is the Discrete Cosine Transform (DCT) and 
quantization. The transmission error is simulated by adding 
Gaussian noise (error) on motion vectors. From the simulation 
results, the SNR and Peak Signal to Noise Ratio (PSNR) in the 
noisy video frames decline with averages of 3dB and increase 
Mean Square Error (MSE) on video frames received noise. 
 

Keywords: MPEG-2, PSNR (Peak Signal to Noise Ratio), MSE 
(Mean Square Error), Noise Gaussian, MC (Motion 
Compensation). 

1. INTRODUCTION 

Video communication application is a matter that is 
familiar and very popular today, such as: video on demand, 
videophone and video conferencing. Various efforts to 
design and implement a Quality of Service (QOS)  is 
mostly done, which in many internet or other transmission 
found the packet loss and a large load variations, and this 
is a case of network congestion.[1], [3]. Simulation 
video coding is expected to be able to describe the quality 
of video that is transmitted on a communication channel in 
a bad channel conditions on internet communication and 
wireless communication. The quality of the video image is 
highly dependent on the availability of bandwidth and the 
absence of errors in the data transmitted. 
To obtain high efficiency in the use of video compression 
encoding using motion prediction in video compression 
using the standard MPEG-2 or H.263[2]. 

2. THE VIDEO ENCODING DESIGN 

Spatial redundancy using Discrete Cosine Transform 
(DCT) and quantization. For temporal redundancy using 
motion estimation with motion block division for each 
video frame size of 8 x 8 blocks or by encoding the spatial 
redundancy is intra mode. While coding with temporal 
redundancy is mode inter by predicting the movements of 
the previous frame. It is intended to obtain efficiency in 
coding on each frame of video. Performance or results is to 
minimize the Mean Square Error (MSE). 
 

 
 

Fig. 1. Video Coding H. 263[2] 

2.1 Motion Estimation and Compensation 

Motion can be categorized in models 2-dimensional or 3-
dimensional models. Two-dimensional motion estimation 
is an important part of the video system prosessing. Two-
dimensional motion estimation as a condition often the 
first step for the 3-D structure and motion estimation. 
Three dimensional motion estimation is used to describe 
the motion on the object in 3-dimensional space, for 
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example in computer vision applications for tracking 
objects in video coding and motion compensation [4]. 
 
 

 

Fig. 2. Projection 3-D motion and motion 2-D 

 
In this algorithm, we propose an efficient method to 
estimate the movement of the image sequence. Common 
method is can accommodate a variety of models of motion. 
This motion estimation techniques designed to minimize 
the Sum of Squared Differences (SSD) and Sum of 
Absolute Differences (SAD) between the current frame 
and the previous frame motion compensation. 
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2.2 Entropy Coding 

To get the minimum word length of the average, so it can 
be properly encoded, then used information theory. 
Assuming a gray level g has a probability of occurrence 
P(g) also relies on word length L(g) bits. Then, the length 
of the average binary code in an image of the 8-bit gray-
level [5]. 
 





255

0

)()(
g

gLgpL   bits/pixels (3) 

 

2.3 Gaussian Noise 

Modeling error is to provide gaussian noise Additive 
White Gaussian Noise (AWGN) in the interframe coding 
in video coding and comparing the effectiveness of the 
error concealment techniques. Error is not granted on DCT 
quantization but the motion vector bit stream or packet in 
the video frame. The error locations are determined at 
random. 
In AWGN channel, output channel Y obtained : 

 Y = X + n    (4) 

Where X is the input channel is the motion vector of each 
video  frame  and  n  is Additive White gaussian noise with 

noise with an average of 0 (zero) and variance σ2. Channel 
capacity Cs on Additive White Gaussian Noise obtained: 

Cs  =  max I(X ; Y)  =  ½ log2 (1+ S/N)  
 bit/simple   (5) 

By using Shannon capacity with the Nyquist theorem, that 
the sampling should be twice the capacity of information 
signals 2 B / sample, then: 

C  =  2 B Cs  =  B log2 (1 + S/N)  (6) 

3. RESULT AND DISCUSSION 

Simulation input by using a video data sequence foreman. 
Video sequence has a Quarter Common Intermediate 
Format (QCIF) with a pixel size of 176 x 144, which in 
simulating divided in the form of frames to determine the 
performance of each frame in a sequence in which each 
frame is a grayscale image with a bit depth of 8 bits per 
pixel. Tests carried out by the large number of frames in a 
sequence of the SNR and PSNR. 
Giving error on the motion vector bit streams with 
gaussian noise in the field of spatial frame sequence 
foreman began in the 30th  frame with a frame rate of 30 
frames/second, with gaussian noise parameters: 

M = 16; % size signal constellation 
k = log2(M); %  number bits per symbol 
n = 3e4;  % number bits process = 30,000 
nsamp = 1;  % Oversampling rate 
EbNo = 10;  % in dB (decible) 

The simulation results shown in figure 3. Peak Signal to 
Noise Ratio (PSNR), figure 4. Mean Square Error (MSE), 
figure 5. reconstructed frame and table 1: Result PSNR 
and MSE. 
 

 
Fig. 3. Peak Signal to Noise Ratio (PSNR) 
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Fig. 4. Mean Square Error (MSE) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 1: Result PSNR and MSE 

 

Frame  

Without Error Error Gaussian 

PSNR 
(dB) 

MSE 
PSNR 
(dB) 

MSE 

1 40.239 6.1549 40.239 6.1549 

10 39.207 7.8059 39.207 7.8059 

20 39.291 7.6555 39.291 7.6555 

30 39.488 7.3164 34.621 22.44 

40 39.225 7.7726 35.251 19.409 

50 39.225 7.7728 35.217 19.562 

60 39.367 7.5113 34.989 20.615 

70 39.215 7.8142 34.844 21.315 

80 39.193 7.7824 35.051 20.324 

90 39.236 7.7537 34.608 22.505 

Mean 39.369 
  

7.534 
 

36.332 
 

16.778 
 

 
 
 

  
PSNR = 39.997dB PSNR = 34.844 dB 

0 10 20 30 40 50 60 70 80 90
6

8

10 

12 

14 

16 

18 

20 

22 

24 

Indek Frame 

SEQUENCE FOREMAN QCIF

Without Error 
Error Gaussian 

Mean 
Square 
Error 
(MSE) 

Without Error

(2th frame) 

Error Gaussian

(32th frame)



28 
 

 

International Journal of Computer Engineering and Information Technology (IJCEIT), Volume 2, Issue 1, July 2015 
 

A. Purwadi et. al 
 

  

PSNR = 35.217 dB PSNR = 34.989 dB 

  
PSNR = 34.844 dB PSNR = 35.051 dB 

Fig. 5. Reconstructed Frame

4. CONCLUSIONS 

From the simulation results can be concluded, that the 
transmission error with a gaussian noise is given on the 
motion vector field of spatial frame sequences "Foreman" 
will affect the quality of the video sequences shown on the 
decline in the value of PSNR from before there was noise 
and the noise given by average 3 dB and increase MSE 
(Mean Square Error) on video frames received noise that 
can be seen from the table PSNR and MSE. 
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