43 2 Vol.43 No.2

2017 2 JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Feb. 2017
123 123
(1. 100124; 2. 100124;
3. 100124)
/ ( RTP/RTCP)
4 720P
; ; / ( RTP/RTCP) ; H.264 ;
: TN919. 81 A © 0254 -0037(2017) 02 - 0173 - 07

doi: 10. 11936 /bjutxh2016060062

Video Monitoring Solution to South-to-North Water Diversion
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Abstract: A video monitoring scheme of video was proposed under a heterogeneous network which
included a network condition evaluation method and a video coding method under network with adjustable
parameters. Firstly a model of the video monitoring system for the south-to-north water diversion project
under heterogeneous network was proposed. Secondly a network parameters evaluating method based on
the real-time transport protocol/real-time transport control protocol ( RTP/RTCP) was presented to
improve video coding efficiency with adjustable parameters. Finally the performance of the video
monitoring scheme was proved by the system deployed in the middle route of south-to-north water
diversion project. The performance of the video coding in current bandwidth and the video transmission
efficiency were improved under heterogeneous network. The video monitoring system met the design
requirements of four channel 720P video monitoring.

Key words: heterogeneous network; video monitoring system; real-time transport protocol/real-time

transport control protocol ( RTP/RTCP) ; H. 264 video coding; bandwidth self-adapt

: 2016-0620
(61672064) : (2011BACI2B03)
(1962—) E-mail: kebinj@ bjut.

edu. cn



174 2017
1
1432 km /
6
m ( wideband code
) division multiple access WCDMA)
n 3.6 Mbit/s
(local area network LAN)
N 100 Mbit/s.
N H. 264
3
1
;
t ( Defense Advanced
Research Projects Agency DARPA)
5 8
“Perceptrak ”
N 1 .
3 3



175

14

L1

) sy 7 P

PR IR 55 4

[y 3 5y

W P e PURUIR 55
Hipg I

Sk ()
A | A

« WIFL

-
t] WCDMA

i f}"J/I'I

I I IY 6%6% ':

&% o me%ﬁ'
g Bk

I
P
| LIS fE(es 4D Rk WD Rk A0 MRk HD % AL WGk |
| it v e fie fhiies e g e |
| P 2 15 Wi P2 e as VS T R 2B IS A B2 :
1
Fig. 1 Model of video surveillance system in heterogeneous networks
i) 1 Al
ms .
200 ms.
2
2.1 RTP/RTCP 1s'.
RTCP
/ ( real-time transport protocol / RTCP
real-time transport control protocol RTP/RTCP)
. RTP T..T.
. RTCP RTP
T=T,-T, (1)
10

( quality of service QoS)

RTCP

RTCP



176

2017

0.5

W,

w; <w,.

S=w,S, +w,S,

w,

w; > W,.

D_(I)
1}
~
|

=

=

W,

2.2

P

2

RTP/RTCP

€,
¥

I A RTCPR R,
PRI Z B

Y

S g 25

B AILGIER |
PEA 945 SR

Ef%,

Y

e S A e € I LS i b
FEBLHEAT R R
[ 45 sl | E A A

TR

24

(i) S st S a2 P 25 A
2 LRI 3 % AL

AT, SG1F T —
1 H1 14 A “‘fnl fir

Y
(g e )
RTP/RTCP

Fig.2 Network status evaluation process

based on RTP/RTCP



177

| s G 4 i

T 20
LRI A 19 4]

SRR I %

Y RTIT fE— T
NS

Y

PSS

AR BECHRTITAY 7573

[ -

.J

FEYRTIS 2% WY 4 e il 2s

|

DN 0 i o W AND VA 3
Y
B854 B A%l A i T 22 18] (%

>y

RIEMZILT | | AU s |
25 O B 1T =
SHRGHEA TR |iJ.‘. Hmsz%%'fﬁfu{ﬂiﬂé{%—l
Y
| s |

PR

3
Fig.3 Frame difference image based variable rate

video coding process

N
S Sy
Sy
Sy
2.3 B/S .
4
/ ( browser/

server B/S) JavaScript

. NET Framework

FIRIREL

[ e a&llwumml EETE

1 | |
J}+s‘- ’ﬁ//’x ’E( ‘,mq'l b1t ‘,'{','J F
4 i} =8 YIS A s
e AE e IRE A
7N VAN =R ¢ Ees Bl 2
4

Fig.4 System function structure

MYSQL
B/S

7 B/S 5

Hup iR

b ——————— \V(‘l)”& % 25’

! ]lll])”[fl]}.'s/:

| We U

5 B/S
Fig.5 B/S schema model

3
1 24
60 Kbit/s 20 Kbit/s.
6
Y Y 3
0~175 105 Kbit/s
Kbit/s 20 Kbit/s

100 Kbit/s.



178 2017

e ) -

100 AT O ik

Z 80 = IER

= SRS

%g' £z . L= s - - =] 1

s 40 & d = d ¥

& 20t

E 0

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
BB B3 T
6 RTP/RTCP
Fig.6  Network condition evaluation and rate adjustment result based on RTP/RTCP
200 40 Kbit/s 2) N
20 Kbit/s
40 Kbit/s. 3)
7
1
I 2015 36
Wit 43.20 i ssmi00 (4): 14.

Fig.7 Video surveillance system monitoring interface

N RTP/

BAOHF SUNZY CHEN K L. Environmental impact
of the middle section of the south-to-north water transfer
project on biological diversity in the Danjiangkou reservoir
area J . Journal of Hydroecology 2015 36(4): 14. (in
Chinese)

2006( 10) : 43-44.
General Office of the State Council of the Peoples Republic
of China. Approval of the State Council on Danjiangkou
reservoir area and upstream water pollution control and

water conservation planning J . Communique of the State

Council 2006( 10) : 4344. (in Chinese)

J. 2011(4) : 247249.
RENY XUL YE W Y et al. Research progress on
future Internet J . Sciencepaper Online 2011(4): 247-

249.

2014(2) :

XIAO L. On the application of monitoring cameras system

156-158.

in public security work J . Journal of Shandong Police

College 2014(2): 156-458. ( in Chinese)



179

10

11

JOHNSON A 'Y BOBICK A F. A multi~view method for
gait recognition using static body parameters C // Audio—
and Video-Based Biometric Person Authentication. Berlin:

Springer 2011: 301311.

LI GD JIAOD ] ZHANG Y J. Bandwidth measurement
based on adaptive filtering J . Chinese High Technology
Letters 2011 21(5): 478-481.

( ) 2016 48(2): 3-5.

WANG H ZHENG H Z LEI X H et al. Study on key
technologies of emergency regulation and treatment to
ensure water quality safety of the main canal of middle
routes of south-to-north water diversion project J . Journal

of Sichuan University ( Engineering Science Edition)

2016 48(2): 3-5. (in Chinese)

J. 2014( 6) : 65-67.
WANG M. Discuss on computer network technology of
control private network in middle route project for south-to—
north water J Water Resources Informatization
2014(6) : 65-67. ( in Chinese)

RENY Z YUZ W HU R M. Real-time data transport
and synchronization scheme based on RTP/RTCP ] .
Computer Engineering and Applications 2003 39( 10) :
144447.

ZHA Q W ZHANG W ZENG X W et al. A parallel
TCP congestion control algorithm for multi-core systems in
a high-speed network ] Chinese High Technology
Letters 2013 23(9) : 894-900.
MEHROTRA S LI J HUANG Y Z. Optimizing FEC

transmission strategy for minimizing delay in lossless

12

13

14

15

16

17

sequential streaming ] IEEE  Transactions on
Multimedia 2011 13(5): 10664076.
GRUEN J GORIUS M HERFET T.
services with predictable reliability C // Proceedings

Interactive RTP

2013 IEEE 3rd International Conference on Consumer
Electronics. Berlin: IEEE Computer Society 2013: 372-
373.
TSAI M F CHILAMKURTI N K ZEADALLY S et al.
Concurrent multipath transmission combing forward error
correction and path interleaving for video streaming J .
34(9) : 11254136.
STREIT J. Video
compression and communications: from basics to H. 261
H. 263 H. 264 MPEG4 for DVB and HSDPA-style
Wiley—

Computer Communications 2011

HANZO L CHERRIMAN P

adaptive turbo-transceivers M
IEEE Press 2007: 148.
BARNICH O DROOGENBROECK M V. Vibe: a

universal background subtraction algorithm for video

New Jersey:

sequences J . IEEE Transactions on Image Processing

2011 20(6): 17094724.
B/S C/S I
2011 1: 6-8.
LI'Y Y. Discussion on the architecture of B/S and C/S

J . Friend of Science Amateurs 2011 1: 6-8. (in
Chinese)

XUHN WANGTY ZOU X X et al. Development of
an information management system for NC machine tools
based on B/S architecture J . Key

2016 693: 1854-1860.

( )

Engineering

Materials



