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ABSTRACT

Digital cellular mobile technologies have been rapidly developed since the analog
technology was presented. This has led to many new applications especially multimedia. More
interestingly, the new mobile has embedded the digital camera in itself, so that the user can take
photos, record the videos and make video calls. Although many applications of mobile uplink
video exist, we can not see the video clearly because of the bandwidth limitation and error-prone
environment. Therefore, we propose a mobile video uplink caching algorithm that can increase
PSNR and diminish PSNR variations which may result in better subjective and objective video

quality with simple implementation.
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Forward Prediction

Bidirectional Prediction
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The CONE event loop is started
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MANUIN 1.

35015193911 NIST Net

1. Cnistnet

Usage:
Cnistnet [commands]

Available commands:
-u up (on)
-d down (off)
-a srcf:port[.protocol]] dest[:port[.prot]] [cos]
add new
[--delay delay [delsigmal/delcorr]]]
[--drop drop_percentage[/drop_correlation]]
[--dup dup_percentage[/dup_correlation]]
[--bandwidth bandwidth]
[--drd drdmin drdmax [drdcongest]]
-r src[:port[.prot]] dest[:port[.prot]] [cos] remove
-s src[:port[.prot]] dest[:port[.prot]] [cos] see stats
-S sref:port[.prot]] dest[:port[.prot]] [cos] see stats continuously
[-n] -R read current settings (-n numerical format)
-D value debug on (value=0 none, 1 minimal,... 9 maximal)
-U debug off
-G global stats
-K kickstart the clock
-F flush the queues
-h this help message

94



95

MANUHIN V.

a v v ] d' Y A A d 1
wmmaw‘lmzmNmiﬂﬂym‘lmummwuwmmma

1. C Mathong and S Kittitornkun, “MPEG-4 Video Mobile Uplink Caching Algorithm”,
Electrical Engineering/Electronics Computer Telecommunications and Information Conference

2008, 14-17 May 2008, Krabi, Thailand



ANEERPENC

AYNAT(

e

R 4

s ol

TUE DNNQ E

Yell | -

Proceedings of the 2008 Electrical Engineering/ Electronics, Computer
Telecommunlcohons and Information Technology (ECTI)
ln’rerno’nonol Conference

Moy 14-17, 2008
Mormme Park and Spa Resor’r Krobl THAILAND

Telecommanications Research and NECTEC7 Seagate

lnduxm«ﬂ Development Institute ———t A
Ws VUG i g 1 NBSUINSAUU wiL



11:00-11:20

TAM1-6-2
11:20-11:40
TAMI1-6-3
11:40-12:00

TAM1-6-4

12:00-12:20
TAM1-6-5

15-May-08

14:20-14:40

TPMI-6-1
14:40-15:00

TPM1-6-2
15:00-15:20
TPMI1-6-3
15:20-15:40
TPMI-6-4
15:40-16:00

TPM1-6-5

15-May-08

16:20-16:40
TPM2-6-1
16:40-17:00

TPM2-6-2
17:00-17:20
TPM2-6-3
17:20-17:40

TPM2-6-4
17:40-18:00

TPM2-6-5

16-May-08

08:30-08:50
FAMI1-6-1

08:50-09:10
FAM1-6-2
09:10-09:30

FAM1-6-3

97

Image Sequence Segmentation Using the Cradlent Structure Tensor Method
and Self-Organizing Map

Tin Mon Mon Swe, Toshiaki Kondo, and Waree Kongprawechnon

Abrupt Video Scene Change Detection Using Structural Similarity Measure
Wuttipong Kumwilaisak and Anon Wasurutpaisan

Outdoor vehicle and shadow segmentation by temporal edge density
information of adjacent frames

Chanchai Techawatcharapaikul, Pakorn Kaewtrakulpong, and Supakom
Siddhichai

Pedestrian Detection using Color Symmetry Phases
Jakawut Janta, Prayoth Kumsawat, Kitti Attakitmongcol, and Arthit Srikaew

TPM1-6: Biometrics/ Pattern Recognition

Facial Expression Recognition from a Partial Face Image by Using
Displacement Vector

Theekapun Charoenpong, Shogo Tokai, and Hiroyuki Hase

Circular and Elliptical Modeling for Pupil Boundary in Closed-up Human
Eye Images

Chirayuth Sreecholpech and Somying Thainimit

New Face Segmentation Technique Insusceptible To Hlumination

King Lim Hann, Li-Minn Ang , and Kah Phooi Seng

M-Band Wavelet Transform in Face Recognition System

Yee Wan Wong, Kah Phooi Seng, Li-Minn Ang

Transient Feature Extraction for Machine Olfaction based on Wavelet
Decomposition

Ekachai Phaisangittisagul

TPM2-6: Image & Video Coding, SRR, and Compression

CONTEXT ADAPTIVE IMAGE CODING USING LAPPED TRANSFORM
Poonlap Lamsrichan

Fast Deblocking Filter Implementation Method and it’s architecture for
H.264/AVC

Yoshinori Hayashi, Tian Song, Eiji Koeta, and Takashi Shimamoto

MPLZG-4 Video Mobile Uplink Caching Algorithm

Chatchaphong Mathong and Surin Kittitornkun

A Robust Iterative Multiframe SRR using Stochastic Regularization
Technique based on Hampel Estimation

Vorapoj Patanavijit

Information Signs Compression and Classification Using Vector Quantization
and Neural Network for Blind man Tourisms Navigation System

Songkran Kran Kantawong and Thnasak Panprasit

FAM1-6: Biomedical Signal & Image Processing

Design of Portable Stroke Monitoring Care in Cld Human

Suranan Noimanee, Tawee Tunkasiri, Kingkeo Slnwnayakom and Jerapong
Tuntrakoon

Computer-Aided Analysis of Nuclear Stained Breast Cancer Cell Images
Pornchai Phukpattaranont and Pleumjit Boonyaphiphat

Detection and Follow-Up Assessment of Pleural Thickenings from 3D CT
Data

Kraisorn Chaisaowong, Benjamin Bross, Achim Knepper, Thomas Kraus, and Til
Aach

1-425

[-429

1-433

1-437

1-441

1-445

[-453

[-457

1-461

1-465

[-469

1-473

1-477

1-481

1-485

1-489



98

MPEG-4 Video Mobile Uplink Caching Algorithm

Chatchaphong Mathong, Surin Kittitornkun
Dept. of Computer Engineering, Faculty of Engineering,
King Mongkut’s Institute of Technology Ladkrabang,
Bangkok 10520, Thailand
Email: chatchaphong@hotmail.com, kksurin@kmitl.ac.th

Abstract-Digital cellular mobile technologies have becn
rapidly developed since the analog technology was
presented. This has led toe many new applications especially
multimedia. More interestingly, the new mobile has
embedded the digital camera in itself, so that the user can
tak: photos, record the videos and make video calls.
Although many applications of mobile uplink video exist, we
cannot see the video clearly because of the bandwidth
limitation and error-prone environment. Therefore, we
propose a mobile video uplink caching algorithm that can
make diminish PSNR variations which may result in better
subjective video quality with simple implementation.

Key Words: mobile video uplink, uplink transmission,
mobile uplink, MPEG-4 Video, XVID

[. INTRODUCTION

Real time MPEG-4 [4] video applications have
become commonplace for mobile smart phones, PDAs
and personal multimedia systems. MPEG-4 is the video
codec that greatly reduces the video frame size and
suitable for the mobile application. Although we can use
the real time MPEG-4 video on mobile, we can’t see the
video clearly because of the limitation of bandwidth. At
this point, the video encoding is needed to increase the
video quality.

In our experiments, we choose XVID codec [5]; one
of the MPEG-4 codec; to study the parameters that affect
the video quality and relate with the bandwidth. And we
choose NIST Net Network Emulator; to fix network
environment. The results of our experiments show the
higher video quality over NIST Net.

The paper is organized as follows. Section II reviews
some previous algorithms and describe the nature of NIST
Net, an open-source network emulator. Later, our
algorithm is described in section IIL Extensive
experimental results are shown and discussed in section
VL. Finally, the paper is concluded and future works are
suggested in section V.

II. LITERATURE REVIEW

A. Mobile Video Uplink Cache Proxy Server

Many error resilient video encoding algorithms have
been proposed and validated for mobile environment
including [1]. Another proposal that uses feedback

information to stop error propagation is NEWPRED [2].
While FDRPS (Fixed-distance reference picture selection)
[2] uses a distance adjusted to the round-trip-time in
combination with retransmission to effectively stop error
propagation. In this paper, we propose a simple caching
algorithm in mobile video uplink transmission in an
emulated environment called NIST Net.

B. NIST Net Netwoik Emulator

NIST Net is an open-source , fast, Linux kernel-based
network —emulator. NIST Net provides the ability to
emulate common network effects such as packet loss,
duplication or delay; router congestion; and bandwidth
limitations.

A useful way to think of NIST Net is as a “network-
in-a-box™[3]. We edit delay distribution in NIST Net
Network Emulator. The distribution used is governed by a
table of short iniegers which you can load. The code
generates a uniformly distributed "random" number
between 0 and the size of the table (4096 is what I used,
which should be more than good enough for any use I can
imagine). This is used as an index in looking up the table
value, which is then divided by the table "factor" to get a
"number of standard deviations" value. In tables, the
factor was always 8192. Hence, the "number of standard
deviations" always between -4 and 4
(MAXSHORT/8192). Again, as mentioned above, the
generated delay time is then:

D, =D,, +(cxY) ()]

Where Dy is delay time, D,, is average delay, o is
number of standard deviations and > is delay sigma.
Uniform distribution used for our environment system.

FW=PX <=0=[/ @

Where F{() be the cumulative distribution function for
a probability distribution function of x, F(X) and j{x) is
the probability density function. It is assumed that X has
zero mean and standard deviation of 1.0.



In our environment system, we use setting delay time
in NIST Net network emulator with 550 ms [7], [8] and
sigma with 100 ms.

i | —%— Uniform dist

Properbility
|
|
|
-]
&
|

(5]

-40000 -2000C 0 20000 40000
Cummulative distribution function

Figure 1. NIST Net delay distribution.

C. Video Quality Metrics

1) PSNR (Peak Signal-to-Noise Ratio)

The PSNR block computes the peak signal-to-noise
ratio, in decibels, between two videos. This ratio is often
used as a quality measurement between the original and a
compressed video. The higher the PSNR is better quality
of the compressed video.

To compute the PSNR, the block first calculates the
mean-squared error (MSE) using the following equation.

Z[Il(m, n)—1,(m, n)]l 3)
MSE ==

M*N

In the previous equation, M and N are the number of
rows and columns in the input video frames, respectively.
Then the block computes the PSNR using the following

equation.
PSNR =10log - (4)
MSE

In the previous equation, R is the maximum fluctuation
in the input video component type. Therefore high PSNR
value has high video quality.

2) Packet Drop

Packet drops have more effects to video quality
because dropped packets can cause the errors while
decoding video. Some errors may be recovered using data
partitioning and reversible variable length coding [1].
However, in this paper we assume that no such strategies
are optional and not implemented. Therefore, video
quality depends on frame losses especially I-frames.
Percent packet drop can be compute as follows:

99

Percent Packet Drop (%)= %X 100 )

S

where Pp is number of dropped packets and Ps is tota]
packets sent. We set the packet drop rate in NIST Net
network emulator to 10% to emulate the harsh cellular
mobile Internet environment.

[II. CACHING ALGORITHM

Our algorithm is proposed a simple yet effective
caching algorithm to increase video quality in a mobile
Internet environment. The caching algorithm can be
deployed in an uplink direction of mobile phones to the
video proxy server. The video server receives and
decodes video frames while caching the latest I-frame and
P-frame. Whenever the current I[-frame or P-frame is
dropped due to errors, the previously cached I-fraine or P-
frame will be inserted.

[-frame P-frame
a) No I-frame is dropped.
I-frame P-frame

b)  One I-frame is dropped.

(e

C) OneI-frame is dropped and replaced by
the previously cached and latest [-frame.

I-frame -frame

Figure 2. The thick line represents an I-frame and thin line
represents a P-frame. The cross mark is a dropped |-frame.



Fig. 2a) shows normal transmission. Video server
receives altogether I-frame not have I-frame drop. This
case occurs in good network environment. Figure 2b)
shows I-frame drop and no cache I-frame then has effect
to decrease video quality. And Figure 2c) shows I-frame
drop and use our algorithm by replace loss I-frame with
latest I-frame.

IV. EXPERIMENT SET UP AND RESULTS

A. Experiment Set Up

NIST Netlll

i Network Emulator
Symbian Series 60 2™ ’ :
Emuator

Video Server
Figure 3. MPEG-4 Video Uplink Experiment System

Our experiment system consists of three parts as
shown in Figure 3. Part one is a mobile emulator based on
Symbian 8.0a Series 60 FP2 SDK., which sends MPEG-4
encoded video stream to the video server with our caching
algorithm. Part two is NIST Net [2] network emulator,
emulating network effect as described by distribution in
Figure 1. NIST Net runs on Linux Fedora Core 3. Finally,
part three is the video server, to receive encoded video
stream from the mobile emulator.

To demonstrate the effectiveness of our proposed
method, we use a simple-profile simple-level MPEG-4
video decoder. Our experiments are based on a XviD
Coder/Decoder.

¥ container..., [;j

! foreman. qcif (= | 01)/X)

a) Container b) Foreman
Figure 4. Example video sequences.

Our two test QCIF video sequences including
Container (Figure 4a) and Foreman (Figure 4b) are

100

selected and encoded at /5 frame per second (fps) and 64
and 128 kilobits per second (kbps). The network emulator
is configured to drop packets at 10%, with delay time of
550 ms and delay sigma of 100 ms, respectively.

B. Results and Discussions

We can evaluate the objective performance of our
mobile video uplink caching algorithm using the PSNR.
The decoded PSNRs are plotted in Figure 5-8. At slow bit
rate of 64 kbps, with caching algorithm, both Container
and Foreman sequences show smoother curves of PSNRs
(in Figure 5b and 6b) than those with no caching
algorithm (in Figure 5a and 6a). The same behavior can
be found in higher bit rate (128 kbps) as plotted in Figure
7b and 8b. Although the average PSNRs between them
are almost the same, the smoothness of PSNR curve may
result in better subjective video quality due to smaller
picture quality variations between consecutive frames.

V. CONCLUSIONS

We have presented a mobile video uplink caching
algorithm for real-time video transmission in a mobile
Internet environment. We use this caching algorithm to
recover lost I-frame or P-frame on the uplink video
server. Qur caching algorithm can mitigate large
variations of objective video qualitv in term of PSNR.
This has to be proved by subjective tests and other
metrics.

As future works, we will enhance this caching
algorithm to the video proxy server to and test with
various configurations similar to real mobile Internet
environment on NIST Net network emulator.
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b) With caching algorithm.

Figure 5. PSNR of decoded video Container 64 kbps, 10% packet drop.
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b) With caching algorithm.

Figure 6. PSNR of decoded video Foreman 64 kbps, 10% packet drop.

« y
4 * H
>
35
w L3
e
a -
% .
“ .o
a . A AN
2 Yo oF v g e 5."‘“7;‘~o0 AN
PeR, . P oae e
17 [ Ve,
. o ¢
* » ?’
10 7 . - - ¥ iy
0 50 100 150 200 250 300
Frame Number
a) No caching algorithm.
40
3
35
-
30 .
s '
=3 N
kS
: .
ol e
1 ~ ¢ ALt ey Py .
& W gt . ‘o
- -
T W s Y,
15 v r
*
10 - - - . —
0 50 100 150 200 250 300
Frame Number

Figure 7. PSNR of decoded video Container 64 kbps, 10% packet drop.

b) With caching algorithm.

b) With caching algorithm.

Figure 8. PSNR of decoded video Foreman 128 kbps, 10% packet drop.




102

11 wa Y A
52 IARIVEY
4 o ¢
¥o-uwana 10 Fnay WMoY
e oo ar a ar a v a
sz IamsAny FuSumsdanuissaulSunnes MangATIAINITNATATUUNA

a a o a J
ADAINTIVABNRAADS DINAULIAINTINAIANAT
aentuma Tu Taswszseuindudinammsatanszds Imsfn

2547

addenauls Mobile Computing, Wireless Communication {03 Multimedia





