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H.261

PSC (Picture Start Code) (20 ) ~ “0000 0000 0000 0001 0000”

TR (Temporal Reference) ()
PTYPE (Picture Type) (6 )
(CIFIQCIF)

GBSC (Group of Block Start Code) (16 )
PSC

GN (Group Number) (4 )

GQUANT (Group Quantizer information) (5

MBA (Macro Block Address) (

MTYPE (Macro Block Type) (

)

“0000 0000 0000 001"

MQUANT (Macro Block Quantizer information) (5 )

MVD (Motion Vector Data) ( )
H.263 PTYPE
1 1
2 0 H.261
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Multirate Video Encoder for Rayleigh Fading Channel Transmission based on
ITU-H.263 standard
IN.Siritaranukul, D.Tancharoen, P Kittipunyangam and S.Jittapunkul
Digital Signal Processing Researcdh Laboratory, DepartmentofElectrical
Engineering, Chulalongkorn University, Bangkok, THAILAND, 10110.

Abstract: This paper considers the video
encoder rate for transmission of encoded
QCIF resolution (176x144 pixel) video
signals over wireless channels. Because the
bandwidth availiable for third general mobile
allow multimedia to transmit data at bit rate
up to 2 Mbit/s, the encoder rate should be

changed properly due to the time-varying
channel to maintain the signal quality.

Considering the nature of wireless channel,
the quanlity of the signal depend on many
conditions;” for example, the distance
between user and base station and the
velocity of the user related to the base
stations In the case of our study, we consider

the impact of busty fading property of
wireless to signal quanlity. Since the error
occurs periodically, the transmission system
requires careful control of the error without
increasing the overhead for error protection
significantly. An Automatic Repeat reQuest

(ARQ) error control technique is employed to
retransmit the erronous data frames. In this

paper, the use of multirate encoder system is
Introduced. The system, which can_encode
many steps of bit rate, may switch the
encoded rate by refreshing 1-frame whenever

the Dbuffer exceeds a threshold. Changing

parameters of encoder, based on the ITU-T
standard. H.263 can vary the encoded rate.

The encoder standard provided the wide vary
of parameters, such as frame skips, types of
quantizers and many options encoded
options Simulation results show that the

s%stem is not only leads to the smoothness of
c anglnﬁqplcture quanlity but also reduce the
load of the data buffer either in short or long
fading period

Kedwords:Vi_deo Coding, ARQ, H.263,
ITU-T, and Wireless Channel

_Introduction

Video Encoding Standard has heen
developped continously during last 20 years
The most famous standard is MPEG (Moving
Picture Expert Group)from 1SO.MPEG-lis
the standard whose bit rate is around 14
Mbps, is the DCT-based video enconding
system used by many tycpes of media; for
example VCD (Video Compact Disc)and
MP3 (Audio Layer). MPEG-2, on the other
hand, was emerged to serve on higher bit rate
applications referring to the higher quanlity
video stream such as HDTV [191, During the
development of MPEG, ITU-T (CCITT)was
developping the H-series video standard for
real time services. As the nature of wireless
channel, very low hit rate encoding system is
requires. In fact, MPEG-4 seems to be a
standard  providing  the  characteristic
required. However, most of the parts of
MPEG-4 are till developping. As the result,
this paper may refer to the encoding scheme
based on an ITU-T H-series standard for very
low bit rate video called H.263.

In H.263 standard, there are a lot of
encoding  parameters  involved Each
parameter plays its roles to suit each
encoding system type or network. For this
system, we focus on 3 parameters,
quantization parameter, frame type decision,
and frame skip. Quantization  parameters
select one of the 31 quantizers, which have
different step size. The parameter affects
PSNR, which refers to the sharpness of the
moving pictures. The encoding mode of a
single frame is decided by the frame ty#)e
decision parameter. It is two majors mode for
the encoding system, intra frame and inter
frame mode. By intra frame mode, all of the
bit in the frame should be encoded to be a
DCT coefficient [L], However, inter frame



may result from the motion estimation
algorithm to reduce the number of data in a
frame Obviously, intra frame use more

number of data than that of inter frame.

Eventhough. the inter frame may suffer the
high bit error rate if any parts of ﬁrevmus
frame is destroyed Frame skip, on the other

hand, is a value indicated number of frames
encoded per length of input bit stream. This

value may not decrease the PSNR of the
moving_ pictures, but it does affect the
continuity of the playing stream.lt may

nqtifiK_ user obviously for the moving stream
with high motion.

According to  the high-error

characteristic of wireless channel, the proper
error control system should be employed FZ],

There are many techniques proposed for
error control seperated into two major types,
opened-loop and closed-loop error control.
Open-looped error control techniques try to
recover the error at the receiver by error
control  header  without  retranSmitted
requirement.  The retransmission system
based on the error of data is used in closed-
loop control system. In the system, data
transmitted should be collected "in a buffer
before the non-error acknowled%ement
arrives.  Otherwise the data will  be
retransmitted. The system is generally called
ARQ (Automatic Repeat reQuest?. Since the
error occurred in wireless channel havily but
occasionally, the hybrld ARQ combining
ARQ and _fixed-length ~ forward error
correction (FEC)[6], an open loop control
technique, isused. ~ _

_ The work published in the field of
video transmission is wide varied. For
example, the use of unequal error protection
to protect the different priority of video layer
is exploited in 53], Some using error contol
in each protocol on ATM network [4] and
some using both FEC and ARQ with feed
back channel on DECT system [5], However,
our study refer mainly on the work of
Khansari. Jalali, Dubois and Mermelstein
talking about the use of Hybrid ARQ type |
with some techniques of changing bit rate in
the transmission cell [6],

System Model
our System, we developped the
error control system hased on multirate
encoder. As usual, the bit rate of multimedia

9

data indicates the quality of it. The higher the
bit rate, the better the quality and the more
the number of the data. The system may
compromise the bit rate acquired with the
amount of data transmitted according to the
instant status of the channel. The level of the
data buffer should indicate the conjestion
information of the channel. When the buffer
IS almost empty which refer to a very good
traffic moment, the high bit rate data can be
transmitted without any error or with a
correcteable number of bits. Whenever the
buffer exceeds a threshold level, which
means the beginning of fading period, the
system may lower the bit rate by refreshing
intra frame. Until the buffer decreases to the
acceptable level, the bit rate of the data, then,
can be switched back to high level.

The problems of changing bit rate
can be devided to two major parts, bit rate
increasing and decreasing. The decreasing bit
rate can be done by two options. User can
decide to maintain the sharpness of encoded
Plcture by changing frame skip. In contrast,
he continuity of the moving picture can be
maintained " by  changing quantization
parameter instead. The mcreasmf; part may
suffer from the previous low quality picture.
S0 the present high quality picture may not
be acquired from such a picure. In the case of
ghangmg quantization  parameter, we
introduced the technique of using I-frame. If
the increasing bit rate acquired from
changing quantization parameter, |-frame
maybe used in this case to recover the high
q_ualltyé_plcture. However, because of the verY
high bit rate of |-frame we introduced L
frame fading technique, which may add more
frame skip for that frame. That technique
may decrease the overall bit rate and can
hardly be seen by user. On the other hand, if
the “increasing ~ bit rate acguwed from
changing frame skips, the encoder shouldn’t
have to Use the technique. _

By the 1-frame refreshing and fading
techniques, the system can bDe 5|mFI|Iy
designed, while maintaining the proper level
of bit rate at present time.

Simulation Result

In this section, we show the
performance of the system propose in both
transmission and quanlity of the 3|glmal.
Flﬁurel, showing the system buffer Tevel
related to the fading period, indicate the
proper capacity enough to handle the long
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fading situation, which refers to the fading 1 m
period about 50 ms. Since the number of Mﬁ%

video stored in the buffer depends on the bit ; Prentit® Hall PTR

rate of the data, the proper bit rate in recent rentice-Hall, n’c.Upper Saddle River.
time should be employed. Flgure 2 and 3 New Jersey, 199.

indicate the performance of the system 2. H t - o W
whose bit rate vary with %uantlzatlon _
parameters in short fading period compared _ K, Prentice Mall
| Series, A Simon &

with the high and low 20 frames encoded Signal Pricessin .
data in transmission and in qualit bX PSNR Schuster Company Upper Sanddle River,
respectively. The result showed the high New Jersey, November 1998,

transmission  performance, which stands 3. Han Beung Ahul\Kim Sangd
nearly to the performance of lower bit rate .
while malntalnlngI the quality of the moving 1
pitures to the level closed to those of high bit C 1 , IEEE

rate most of the time. The fading bit error Transactions on Circuits and Systems for
ratt impacts the performance of the Video Technology, Vol.10, Issue 3, April
transmission s%/stem, which can be indicated 2000. _ .
directly from the level of buffer and the slope 4. Cuenca, P.; Garrido, &= Quilgsr:
of transmission, {)erform_ relation. - .

Considering the cast of long fading period in JUG N,
figure 4 and 5, both tranmission and quality IEEE  Communications  Magazine,
performance still in the high level as in cast p8.106-111, Vol.37, Issue 2, December
of short fading situation. On the other hand, 1999, _

if the changln% parameter is frame skbp the 5. Sanhachy ., [N G
sharpness of the pictures refered to PSNR oINS :
values, the impact of changmg bit rate may g |
be on the continuity of the moving video M y IEEE Transactions on
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However observing the continuity of PSNR Technology, pp. 872 - 881, Vol.7, Issue
related to the frame numbers in figure 6 can 6, December 1997,

also indicate the quality of the varied bit rate 6. Masoud Khansari, Ahmad Jalali,
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onclusion

~ We are discussing about the multi
rate video transmitted on wireless network.
The system employs the bit rate switching  _ wmo
technlgue by refreshln% intran ~ frame. ~ »
According to the level of ARQ buffer which — n ™
relates to the channel criteria. The results | g
show not onI?/ the compromising between the
quality and the number of transmitted data 1 -
but also the changing of continuity and -
sharPness of the moving pictures. As the ° ™
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