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Abstract—AVS-P2 is a video coding standard issued by 

China in 2006. It adopts variable length coding (VLC) and 

prediction techniques which make video stream vulnerable 

to bit errors. This paper analyzes the AVS-P2 bit stream 

structure, and based on it, presents a scheme for error 

detection and a fast error detection method, which lay a 

basis for the post process in video decoding such as error 

correction and error concealment. 
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I INTRODUCTION 

As the improvements of processing power and the 

network transferring speed, video applications, which 

based on the model described in Fig. 1, become more and 

more popular. 

 

Figure 1. Video transferring 

In order to improve compression efficiency, the 

current video coding standards adopt methods of variable 

length coding (VLC), which make the bitstream 

vulnerable to errors. Any minor error introduced into the 

bitstream when transferring can result in failure in 

decoding, making the decoder lose the synchronization 

with the encoder. Meanwhile, the prediction technology 

adopted by the video standards can enlarge the errors so 

that the video quality decreased rapidly, and sometimes 

more severely, the decoder fails to work. 

However, it seems not possible to avoid completely the 

errors introduced from the channel, which requires a 

powerful ability to resist errors for the end of decoders, 

that is, the error resilience ability. Currently, the 

international advanced video coding standards such as 

H.264 and MPEG-4 have specified the related field. On 

the other hand, the advanced Audio-Visual Coding 

Standards issued by China in 2006(AVS-P2) [1] has not 
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specified the error resilience methods. It is so of 

importance to make a study on the error resilience 

techniques for an AVS bitstream.  

The base of error resilience is error detection, for it is 

the prerequisites to implement the error resilience 

techniques to improve the video quality and the reliability 

of the decoder.  

This paper makes a detail study on the error detection 

techniques for AVS bitstreams. We first give a brief 

introduction to the research background, then analyze the 

AVS bitstream structures, and based on that, give the 

schemes for error detections. At last we give the 

summarizations. 

II BACKGROUNDS ON VIDEO ERROR DETECTION 

There may be two types of errors found in bitstream: 

one is errors related to syntax and semantics, that is, the 

errors that are not accordance with the specifications in 

the standards. For example, the syntax element decoded 

from the bitsteam has a value beyond the specified limits. 

These kinds of errors are easy to detect and once detected, 

it would be confirmed as an error.  

The other type of error can not be detected by just 

checking the syntax and the semantics. For example, if 

there was a bit error in motion vector which can be 

decoded without going out the limits. This type of error is 

shady, but it can destroy the video quality severely. It has 

been pointed out that [2], if the DC coefficient difference 

between the current block and the neighboring blocks 

was beyond some threshold, there would be two 

possibilities: (1) there were errors in the bitsteam; (2) 

there exists a boundary between these neighboring blocks. 

We can forward to identify the boundary direction. If the 

DC coefficient difference was still beyond some value, it 

could be considered some error occurred in the bitsteam. 

Another paper [3] detects errors by calculating the 

numbers of decoded macroblocks. It points out that the 

number of the next VP (Video Packet) should be equal to 

the sum of the number of the current VP and the number 

of decoded CODs. But, this method can not point out the 
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error location in the current VP precisely. Paper [4] 

presents a method of detection by two rounds based on 

the results of paper [5], which can tell the error location. 

 
 

T:  Mb_Type 
F:  Pred_mode_Flag 

L_M :Intra_Luma_pred_Mode 

C_M :Intra_Chroma_pred_Mode 
I :  Reference Index 

V :  Motion Vector 

D:  mb_qp_delta 

Figure 2. AVS-P2 bitstream structure. 

III BITSTREAM STRUCTURE OF AVS-P2 

The AVS-P2 bitstream structure is showed as Fig. 2, 

which is divided into 5 layers: sequence, picture, slice, 

macroblock and block. 

A picture can be divided into several slices. A 

macroblock can not reference macroblocks from different 

slices. The slice start code includes information about its 

position in the picture. The syntax element mb_skip_run 

in the slice layer is designed to calculate the number of 

macroblocks with skip mode in P-frames or B-frames, 

which need not write any information into the bitstream, 

and directly copy from prediction macroblock when 

decoding. This syntax element describes the number of 

continuous macroblocks with skip mode from the current 

macroblock. The decoder reads this syntax element from 

the bitstream when it equals to -1 and identifies the 

current macroblock is not in skip mode when it equals to 

0. It decreases by 1 after decoding the current 

macroblock. 

The decoding in the macroblock layer includes 

macroblock type. When encoding I-frames, it needs not 

to write mb_type syntax element into the stream for there 

is only one type I_8x8. If the mb_type is B_8x8, the 

decoder needs to read sub-block type. If the mb_type is 

I_8x8, the decoder needs to read the syntax element 

pred_mode_flag, which indicate whether to decode as the 

default luma intra prediction mode.  

IV ERROR DETECTION IN THE AVS-P2 BITSTREAM 

A. First Type of Error Detection 

A flow chart on error detection on AVS bitstream is 

showed as Fig. 3, which divided the whole procedure into 

2 steps. Firstly, we have the syntax and semantics 

checked, that is, to check whether the various parameters 

indicated by the bitstream are accordance with the 

standard, including: 

 

Figure 3. Bitstream error detection flow chart. 

(1) whether the decoded DCT coefficient is greater 

than 64; 

(2) whether the Exp-Golomb codeword is valid; 

(3) whether the decoded DCT coefficient is beyond its 

limits; 

(4) whether the values of the motion vector are beyond 

the limits; 

(5) the value of mb_skip_run can not be less than 0; 
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(6) whether the number of decoded macroblocks is a 

right one. 

If there were errors in the current slice, it would be 

mostly possible that the number of decoded macroblocks 

was wrong. So to some extent, checking this number will 

tell whether there is an error in the current slice. 

Moreover, for its low computational complexity, the 

method is denounced to be an efficient one. 

According to AVS-P2, based on the slice start code, 

we have the number of macroblocks in current slice: 

WRRN currnextcurr  )(
 

In which, 
currN is the number of correctly decoded 

macroblocks in current slice; 
nextR is the y-coordinate of 

the next slice included in the slice start code. If the 

current slice is the last one in the picture, then it equals to 

the number of macroblocks along y-axis in the picture; 

currR is the y-coordinate of the current slice included in 

the slice start code; W is the number of macroblocks 

along x-axis in the picture. 

According to Fig. 2, the calculations of the numbers of 

the decoded macroblocks should be different for I-picture 

and P/B picture. 

For I-picture, the number of the actual decoded 

macroblocks can be calculated as: 

flagepredI NN _mod_
 

In which, IN is the number of the actual decoded 

macroblocks; _ mod _pred e flagN is the times of reading the 

syntax element pred_mode_flag in the current slice. 

For P/B-picture, the number of the actual decoded 

macroblocks can be calculated as: 

runskipmbBP NN __/ 
 

In which, /P BN is the number of the actual decoded 

macroblocks; _ _mb skip runN can be calculated as 

following algorithm (The value of mb_skip_run can not 

be less than 0 in the bitstream. A value of 0 indicates the 

current macroblock is not in skip mode, and a value 

greater than 0 indicate the following mb_skip_run 

macroblocks are in skip mode): 

Initialize _ _mb skip runN  to 0; 

if _ _mb skip runV  > 0, then _ _mb skip runN  += 

runskipmbV __ ; 

if _ _mb skip runV  = 0, then _ _mb skip runN ++ 

Finally, identify the following equities: 

I currN N  (I-picture) 

/P B currN N  (P/B-picture)  

B. Second Type of Error Detection 

This type of error is shady and can not be checked out 

by simply checking the syntax and semantics [6]. The 

decoder usually can decode but the picture quality suffers. 

Generally speaking, this kind of errors can be checked by 

the continuity both in the spatial and the temporal domain. 

However, the checking can be mal-function which 

figures out a correct bitstream as a bitstream with errors. 

This mistake for checking can be decreased by carefully 

choosing the threshold value. 

After decoding a picture, we can calculate the average 

difference of the neighboring pixels along the 

macroblock boundary: 
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In which, 
in

ip ，
out

ip  are respectively the pixel 

values of the current macroblock and the neighboring one. 

k  can take a value of 16. 

By validating the inequality: T < 1T , in which 1T  is 

the threshold value derived by experiences, we can point 

out whether there is error in the bitstream.  

V CONCLUSIONS 

Based on analysis on AVS-P2 bitstream structure, this 

paper presents a error detection method of dividing 

bitstream errors into two types and also gives a fast error 

detection algorithm by calculating the number of the 

decoded macroblock. 

As video decoder requires an efficient execution, the 

additions of error detection and error concealment 

techniques can be of negative importance. It is worth 

doing research on find out a trade-off between the 

efficiency and the reliability. 
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