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Fig.2 The universal Agent functional module

WV R G A Agent AR IZAE I rf IR AR 1K
AR HIRAS Agent B4 H B 19 DhAEAS BEAS AT 558 2E
e LIHE -1 R, REE T B aini
7% Agent HY TN REE BRAS FIH B — 17 WA 35 | SR e K
Z Agent BRI SLIME | B J5 TR % Agent AT 55 45 31
58 FFHAE Agent TAEIES . BLAT, % Agent S 27E
W RGP ARy — Al SRR I 46 TAE i
WAE A5 HAD Agent FEATAEH. . 4% Agent N FEB AR
AR 245 18 Ak P ] A B R B R SR B B R A

Agent W EB BRI 5 0 Br 45 X5 1% Agent HY
WA XS B (BEUR A a4 ) AT S I 00 )
B, JEH o B4l R P A2 FOR S PR S P g Fl
O IS R A RS A Agent BIRZ L AR
FiT A B F2 P e SR g el a4 BEATL
S0 ARIBUIE B IEAT Rl A A TR ) I R e B B AT
FI 2 > TRE A #2202 A5 3 27 >0 384 0 R R
MR, SRR T Agent ZRGEHY E B PERT A 35 N
P, RGNS RIFAT AT 2 Agent TAEAE
55 5 HAh Agent 17 0 & AR WS ET B B G  Ph I S
Pl s AT EAT AT RO PR R E R A B i A i)
R GE R AR VAT S - i 9801 5 4 il 0 ST
AHR A2 X PR RS TT  Agent IS 25 4%



5 4 8 iy

N LA FETZ Agent TR B 43 A A p il e AR LA 5 R GEAT AY e

Wk [ Al Agent HYAE 5511 RS il 1 @l | BRI
5 45 A 5 AT S AT D RS 2 AR IBCRH I 1) 47 S I
AT, RS ZSSIMAB W DIRE i i
% Agent HYAT 55 % Bl d S50 B - 17 W WG R FF i
Agent BRI B IF IS RGUL 55 BRGS0, X Ff
R IR R AL 0 B R L H A T8 e OB Ak 72 2T
JHCTHE B A R AR R s TR S R 0 R R A A
HH,

3 Z Agent Z[AIAYH SO (S ALH] S PR A

Multi-Agent & GE A% L 24> Agent Z A 1A
BGEE MR FE LR, B8 Multi-Agent ARG RH
R AR T 2, SRR AL AL T AR XSS (5 B
PSR i TSP O AR L B AT KR
A AR R AR 2 5 B 2R K R
GERCARRRAR [ R HAR L F R E £ Oy R T
R W B AR RE T, HLAS 32 1) B iy 4 0 107 25 44 1)
BRI, BT LB A BRI R AT, Agent PO B0 38 17 ALl 4n
K3 PR,

_____________

AT b R

____________ -~
I
|
|

i A g

________________________

‘Networks or Data Bus|

B 3 Agent B 2B E W H

Fig.3 Communication and collaboration among Agents

MIE 3 AT LI B P R G B Agent TAE
AR ST T 5 H A 5 DI RE A BHLAR AR AT N A 1T
VLS NS RN SR RS € s e 2 5 A L RY 3 i
A Agent ¥ S A EUE BL S M LIRS AC
O B - 17 A G R IEAT VLI, R A& H B ARERY
THEA RERHLMOF BT, IXHE | Agent BETE WA IV ) i
AR ZEBINS A BT AT o RS i B - 1T
R WS SR AP B - A7 R EN % Agent HoPT AT
AT A 10 77 A BT X i AT B i & BB AN B B AT
R AR v AR BN AR N B IR AR AT A AT

X R GE A AR B TR A JE IR AN B 45 V5 ] %
H NFFZE X9 26 BT IR A | A fdi ) 22 1y e A5 R
T B PR A TR, T 5% 5K 4 At Agent o I I
AT LAAE 5 A5 005 22 45 1 28 A Agent 05 1% 7% U5
i HIALRR i A oy e == 90 SR s T ik 22 >
Agent P TAEA e s phgg |

4 ECG 5 DCG H 1y s gl F R

R EE ARG A DCG,DPG,NSG 3 ' Agent,
X 3 Fl Agent PFE AR K 9035 U0 RS 4 4T 6L
I ALty AT b o H TR R S T AR AR R
W Z R AAL T E | YU R AR (R
HEAT WA AL i BF | AN 1) sk 6 b 23 7 A A R A

e, PR G | 1 WA 25 B 2 7 4% ) RIS R] kI TR
B, 51 K A A % g A (A5 T PR R AR
A L ECG AR FH IE 2 B X 3 F B8 42 R HI AR
o 22 5 WA X AT 22 48 UEAT I B 1k 25
B R Z M, R T EEESEAEAR
R ARG 4 B 255023 ) A I R R 804 i ) T 4% B 4E ) T
A AT G B i AN 23 BT ) 4% 2iE 3R 45— FR B A
MRS T Z RS, ECG R T —Fizshk &
EB R B3 (INTR) , ve IR T AR5 1k (Un i 3 55
BRI UL EE BMA B A X H.264 B £ %
He oy BRSO 432 3l K i 3 A8 FH I ELE %
LR A SRR B R E sh R m BB A

4.1 DCC BEMEzhhitEE

M K BT MCG 128 i W04 S D) 4 2
A B IR KB4 DCG, ik DCG & FHA 4 &
45 5 AL i R s | AR UE AT R I SEE T CSG IR
| 42 2 3 200 7 BB e 2 Y R A Kk vl IS
GRS . T2 s A A 4
BB B R AGRAE LA R R A8 S A Ak e
S AR TR A AT AL fiy S sk R A 850 1k

DCG "=k H H e 19 H.264 MU 46 i i
T3 ANE B —FORS i AT 2 0 Ol B S Al TR
FEIEH TR | 2w e W T i) DCG #hH
S AR A 0 58 v 103 sl A 1 B8 6 TR A I
J 45 1A% iy 2 O 4 o rp s | (HR U e B R T AR
PR R S b i 38 sh A A ek L AR SEm ik
FHE 45 L =22 1] -8 20 - A7 AR 224 5 RS 8 4 93]
122 G5 ) JE 22 3R 2 25 8 6 LA 2% 3 FORS

SRR T E AR R S &
PR S ) LAk SR T 1 BB R 8 SR 46 o 3k
18 Bl K f (MV) S | I LIk w00 5 AE VT L 23 /E w0
RIS R Pl I Y 1 EGE o) B R R M /N
ZREOL R AR 8 R AR Tz g %, H
KR BT 1R, SR 0 R 5 1
— AR B YR R A R R B PR TR R AT
Bk R N, T P RORUN T R Y E
BT E 2 L S0 SAD (H /D,

DCG H I RE L CPFS (o) ,a BI5 DCG 1t
F ) TAEREAHSC , RS DCG % 24 o BUE
M 0.01~0.30 N5E, BEE o (A4 5 18 5 B AT
T % ,PSNR WA FFE, W 1 iR, WE1TEH,
T A AE A5 R R I 0 R X A R i R
BE , o B S5 OHS BE 2 5R T k)2 R H A9 DSUUAT PMV-
FASTU2VB3 3 | [R) B 5L A7 3R 500 B 1 ml i 4 M | 7
Fo VPR I R R R AR B | BE R 2 i 8 R
42 ECC =#E=E*

R ZIEIA M., E 5B e rf & R
WA 4 FroR , HCHE &8 3R 2 S e 25 i i b AL B AN
6], 53 5 My Moo My M T B3
Kt 3 HAA AR 5 00 S S AH OGP | B VR INTR, 5E
HRAE 55 24 7 52 451 22 B A AR 14 JF: 1 A0 122 050 48 38032 2



% ) & % it S

F25%

®1 AEEREENERERSN

Tab.1 Performance comparison among different searching algorithms

Forman (QCIF) Forman (QCIF) Silent (QCIF) Tempete (CIF)

HRnE AN /30 Wi-s! /10 i-s™! /30 Wi-s7! /30 i
e Jfﬁ PSNR gfﬁ PSR Jfﬁ PSNR gfﬁ PSR
LR 781.00 30.77 781.00 29.72 781.00 34.82 868.00 31.10
TMNS8 16.20 30.48 21.90 29.46 12.00 34.81 14.90 31.10
BEE R 14.30 30.47 18.00 29.44 12.00 34.84 13.30 31.09
MVFAST 9.19 30.58 14.30 29.51 5.77 34.81 7.61 31.08
PMVFAST 4.77 30.63 7.66 29.53 2.27 34.82 4.66 31.08
CPFS(0.01) 7.78 30.71 11.30 29.64 5.41 34.85 6.68 31.09
CPFS(0.05) 7.78 30.72 11.20 29.63 3.13 34.84 6.69 31.10
CPFS(0.15) 4.39 30.68 7.33 29.58 2.36 34.87 4.26 31.09
CPES(0.30) 2.28 30.60 5.68 29.52 1.88 34.83 2.73 31.08

RARAEE TS M, 19 4 DA sIs SR i My (0,0), 5,
Mv(O,S)i],Mv(3 0),; F1 Mv(3,3), ;. THEHS 44
i AL i Bl % RS R %;ﬁ 5 HARIGIEH 2 A EA %
Y 20 55 5h 2 AR R Pz dh K&, IFmA
IK 5 1) R O 1) 38 S AUE AR A AT 2 AR
BORE IR 4 A JUHSS 8 T HLZ B R
i OTHRONE S M R E SR R T R AN
stz s kB WS S5WHE, &5 AETTE M, N
WROALED 44 4x4 FRIZIIREME, 21,18
R AR EAE B BT o0 i, WS T 2 R
AT T hiz B R

/u / /\1 /w /\1 /m/ /w /v/ /w /11 /w /
MH/M / / /w /W /u . /M /ll /w /w /w[/”

(o oo oo i o o o o o
/\1 /11 /w /w /W /1 /11 /w /w /\1 /w /w /

B 4 SHMERSBEEDR
Fig.4 The corrupted MB and its neighbor MBs

SR EME R 22 2 (interleaved ) 35 2% SR W —
MR A B HE 4T % 2 A~ SERHE FT PR RTP (Real- time
Transport Protocol )il , 4 Hrf 1 M ZR I AT H 55
14 B B X & R R AT A s 2, B Ak
JZ HEHAE RFC 2429 RTP BB A AU AL I3 7E Internet
WhE it s

Kl 5 J2& Suzie JFAITESS 110 Wik 4 B AL O
125 AL RE LA (B v n RIS ) . AL S
LI A EL I 5 (INTR ) A L IR 55 (TR )
FL FUC R (BMA) I s A Rk, B 6 A
) 54 e R R & R I M R LA, SR s AT

50 YR B AA {7 1 b (PSNR) 1A, M 6 o] L
F L INTR A BMA B3 A K88 &y 1 = 10 400
WA Tk 4~ 5 dB, F A v B INTR & A T
H.264 4G 42 31 2% 1 S Fax fhar i 4T 4007 =,

32.0
TR

ErrorFree

’;&:;..—_-_'/‘Y gl "2

" BMA INTR

PSNR/dB
=
=)

100 110 120 130 140 150

B S Suzie ¥ II0MEZEES

Fig.5 Comparison of PSNR performance at
one package loss in Suzie’s 110 th
frame among different algorithms

PSNR /dB

B 6 Suzie FIERBEEERET
BEMERMRELLE
Fig.6 Comparison of PSNR performance in
different package loss rates of Suzie
sequence among different algorithms

5 %58

AR ST X R S M A5 2R G0 T A A S 7 o il A
(S BRG O0 , 4 Y — i Mu]tl-Agent i) 73 A A2
ML Z IR IR R G RER 45 1 T Agent B9 2 REAR
TILERYIE M T 22 Agent Z 18] B9 B 388 15 AL 5 P
PSRN, SEPRis TR W] IR R AT AR 4 e e &
WA R G AS R TR 52 Bn 1 O 2l 25 ) 8 H
PSR 45 SAE R R, D oh BRI 45 Agent HRJEAH
XSz BRI RESEAR  BE A B SE A B IR ST Rl
TEFFAT TAR LA L BE U6 5 e DM | 52 BXH 728 /L o Y



5 4 8 iy

N A FETZ Agent TR B 43 A A p il e AR UL 5 R GEAT AY o

1 A7 15 BB A R BUR P R O AR g B A IR
P ESEM AERPEARESR T 2 Agent
PIv AR 4 R A R AL A 1) e THAIE 5

SEH .

[ 1] BRI ] =0 WRAE SR A, 22 5] 20 v 3 22 O i Wi 42
Rt MOF L[] 1R S A BI1E,2001,25(12) :45-47.
HUANG Hui-hui,HE San-bo,CHEN Wei -rong,et al. De-
sign and development of remote multimedia monitoring
system for traction substation[]J]. Automation of Electric
Power Systems,2001,25(12).45-47.

[2] HUANG Hui-hui,CHEN Wei-rong, QIAN Qing-quan et al.
Implementation of wide area communication in distri-
buted remote video monitoring system for substations[A ].
The 2nd International Workshop on Autonomous De-
centralized System[C].Beijing: ADS2002,2002. 294 —298.

[3] PENG Qiang,YANG Tian-wu,CHEN Wei-rong. Error-resi-
lient video transmission for distributed remote video moni-
toring system [A]. The 2nd International Workshop on
Autonomous Decentralized System [ C ]. Beijing: ADS
2002,2002. 108 - 112.

(4] SAbAE. A8 Agent MR [M]. dbat. BRaeib st
2000.

[5] BIGUS J P,JENNIGER B. Constructing intelligent A-
gents with Java[M]. New York:John Wiley & Sons,Inc,
1998.

[6] WANG Yao,ZHU Qin- fan. Error control and conceal-
ment for video communication;A review [J]. Proceedings
of the IEEE,1998,86(5):974-997.

[7] LAM W M,REIBMAN A R,LIU B. Recovery of lost or
erroneously received motion vectors [A]. Proceedings of
ICASSP’93[C]. Minneapolis,USA:IEEE ICASSP,1993.417
-420.

[8] WIEGAND T,SULLIVAN G J,BJONTEGAARD G,et al.
Overview of the H.264 /AVC video coding standard[]].
IEEE Trans. Circuits Syst. Video Technol.,2003,13
(7):560-576.

[9] ITU-T Rec. H264/ISO/IEC 14496-10 AVC,Draft ITU-T
recommendation and final draft international standard of
joint video specification[S].

[10] YANG Tian-wu,ZHU Chang-qian,PENG Qiang. A control-
lable predictive cross-diamond fast search algorithm for
block matching motion estimation [ A ]. Proceedings of
the Fourth International Conference on Parallel and
Distributed Computing,Applications and Technolo-
gies[ C . Beijing: IEEE TWADS,2003. 821 —824.

[11]ZHU S,MA K K. A new diamond search algorithm for
fast block-matching motion estimation in video coding

[J]. IEEE Trans. Circuits Syst. Video Technol.,
1996,6(4) .419 —423.

[12] TOURAPHIS M,AU O C,LIOU M L,et al. Predictive
motion vector field adaptive search technique (PMVFA-
ST) —Enhancing block based motion estimation[A ]. Pro-
ceedings of Visual Communications and Image Pro-
cessing [C]. San Jose,CA:IEEE Proceedings of SPIE,
2001. 883 -892.

[13] WENGER S. Common conditions for wire-line,low delay
IP/UDP/RTP packet loss resilient testing[R]. CA,USA
ITU-T Video Coding Experts Group,2001.

[14] WENGER S. Error patterns for Internet video experi-
ments[R]. New Jersey,USA.ITU-T, 1999.

(REHE. =2ND)

1EER AN,
¥ H(1980-). 8 M AEA WERT A FEF A
A & %A B 1L (E-mail : ieyer@xinhuanet.com) ,

Research on multi-agent based remote distributed
substation video monitoring system
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Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: In order to overcome the shortcomings of traditional substation video monitoring system

in flexibility and expandability,a model of remote distributed video monitoring system based on

multi-agent is proposed. The functions of traditional systems are divided into different agent work

groups. The communication and collaboration among agents realize the robust communication of

video transmission with initiative,adaptability and apperception. The systematic structure and opera-

ting principle are analyzed and the universal agent functional module is presented. The controllable

predictive fast search algorithm for block matching motion estimation adopted in data compression

group and the motion vector recovery algorithm adopted in error control group are demonstrated.

Analysis results show that the proposed model changes its strategy of video compression and

communication dynamically according to actual situation.

Key words: video monitoring; multi-agent; motion estimation; error conceal



