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ABSTRACT

ABSTRACT: Face recognition technology has always been an important research topic
in the field of current pattern recognition and artificial intelligence, its research across the
image processing, pattern recognition, computer vision and artificial neural network and other
subjects. With the rapid development of computer technology, the increasing needs of
commercial and military applications, the research of the face recognition will be more and
more depth, it’s more likely to be applied to all aspects of daily production and life.

Face feature extraction is a complex and challenging issue in face recognition, it has
important affect on recognition rate. Because traditional methods of face feature extraction
usually affected by light, gaze of the face and other complex environment, the recognition rate
may not accurate. In recent research, many robust face feature extraction methods have been
proposed, while most of them are improved from matrix algorithm aspect to improve the
recognition rate. The research purpose of the paper is to solve the perception problem by
multi camera system, and extract face feature with a system of multi camera managed by an
Agent framework. The work of the paper includes:

Firstly, we have a deep study of the traditional face feature extraction method, especially
the ASM method, and realize the classical ASM algorithm, through the experience of two
face feature extraction, we summary the virtues and defects of this algorithm.

Secondly, propose a method of multi camera system which can solve the problem of lack
of face information caused by angles and gaze. We use several cameras to perceive human
face environment from different angles, which can enrich the face information, and lay a
foundation of face feature extraction.

Thirdly, a novel approach was proposed to extract face feature base on Agents with
multi-camera system. According to the ability of cooperation and intelligence of the Agent,
we can give each camera an Agent, each Agent tries to get the pose parameters of face feature
from the environment, also the Agent will react to environment, which will compute the facial
pose parameters. Those Agents also compete with each other, in order to become the best
facial object. In this way the face feature can be better extracted with the Agent system.

Finally, We collect a couple of face pictures from the multi camera system, and have a
face recognition test with the ORL face database which recognition rate experiment shows
that the method can better extract the face feature. From the experience we also solve the error

identification problem caused by face angles, Due to the parallelism of the Agent platform,
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the processing time also have a big advantage.

KEYWORDS: Face feature extraction; Agent theory; ASM algorithm; Multi camera system;
Face pose parameters; Agent interaction mechanism; Parallel processing

CLASSNO: TP391.4
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Fig.2-2 A sample of face training set
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Fig.2-4 At each model point sample along a profile normal to the boundary
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Fig.2-5 The outline gray model of the normal all label points

233 mEHBBIEE

TR ERRIE G E R — R B R R — 25, REXAEE
SR VR G BT TR R B RO O (7 G R AR R . 7R b
%, RATATLUR A E SR B BRI B, MBS SR, 5 R B
SEFONRBTEE, BT ERKEEN L(L>n, )i0RE 5,0 — 38 M ST 28
AL, WEMRHE, BIRGTRMREE KA L MR, —IE
(L-n +DFTHE. ERGFRFEIRNIE, LR H0AKERR g, , RATT
DR T R O A A M IICALE, BREEBMRSRARQ5). f(g, )
AT AU R TS RE A A B A T R PERURR K . 39 RO SURZ I 2-6 .

15



ERXBARFRE ¥R ASM FRiE R W

f(g,)= (gs —§)S" (gs —g)T ... (2-15)
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Fig.2-6 Search along sampled profile to find best fit of grey-level model
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Fig.2-7 A gaussian image pyramid is formed by repeated smoothing and sub-sampling
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Fig.2-8 Statistical models of grey-level profiles represent the same number of pixels at each level
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Fig.2-9 Face feature location by ASM
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Fig.3-1 A structure of prudent type

2. RN kR 4 F(Reactive Architecture)
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Fig.3-2 A structure of reaction type
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Fig.3-3 A stucture of hybris type
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Fig.3-4 The framework of multi Agent system
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Fig.3-5 The network structure
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Fig.3-6 The union structure
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Fig.3-7 The distribution structure
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AAMBE I A EREE, SRESANENAFHLEDES. BXANRSRAN
i & B RRES, ERRRSEFRA RGO A AT I BRI R & 0 X S b
WA, ik Agent AT HFEA T RIKMLAN T AT, RE MAS REMHER.

3ARENG

ABELTENAT Agent BRMEABRIBMNE Agent BRISH . X Agent FIFFHEMN
RALHBTT BE, T ARBREHNRBRE. 2 Agent RET, AN
THEBREA MAS RAMEHIER, TR AT T 441 REDHT T ES Agent
LB LAEONRE, 1 Agent Z RIEIETE S HIBIE, Agent ZIa/tEEH B ML
HIFIEA Agent Z BN HHASERZ B ARG Hir. BA S U ERBHNR, A
HIT Agent RAMEEIT T T HIRER.
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4 BT Agent Z B R ARSHERI RS

4.1 B iEhLA

fE MAS R4, HFEA Agent B BIRTERI R Atk LU BB A AT Z IR & fE R
BERE T RIS, FINBKETS Agent REMREBIEES, REMREE
HAE TRKER. 7€ MAS FEEMHI AR Agent AR Agent Z R,
Agent BIBSIUE T Agent (EA, BIFATHEN, ER—MEOIHBHEAE, WD
TEMIBES T 25 Agent 0 R, TEMRHRSBRRE LR MAS RAERNHEN.

A SO A AR AR £ B AR ER BUR tk B 4 f AR F IR B K
ABRIRIRSIEE . R Agent REXE BB RGHATHIE, TR Agent HIEREYE
MEEEES R RARNENHEAENE, MEAEETRER. Agent REMH
WHHEAAEE, EXORN, BEBRALNE MERRES B KK REHENR %
WA B R L. FTENEY, RIBELNHASEWRE Agent REMEN KR
HA.

%, RINEWE Agent REMTTE TR, XBERITEA JADE T4, 42 THa
i} JADE V& MMM ARER T 5. B4 Agent REMMEEERGE 431 FHH.
7 432 PRATEHEAHAREZA Agent FIBIRFILEY, 433 WHEHIAS Agent Z[F]
A W RGBS A BB . EARAHER L, hTIAN ASM Hik
R%, FEHREFEME, EXBERILEMN C FE4 & OpenCV FERLM. 7E Agent
AT MR, BNEEBRRANSEREN Agent IEMTH, SHMEENE
KB 433 PAE, KERNFEMRABHEESHHEATAMER. £43477,
AT BT A HOASAE RS AAS . tH T JADE RET java ¥ & HIRL
R, RIS C P& EHRBERAE java F& LT —ANRE, INITAEA
KA R T —ANTTATHA R, 75 43.5 %, RAOVETFMAE INLFRE R DR 3K
TLEITFRE, DA R AT A PR R BITRATH) Agent RGP ORI KAHIESRDUME
A RBREEREH.

4.2 Agent ‘F-& JADE

TEAZSG D, RIFA JADE FERIFE Agent REY. JADE (Java Agent
Development Framework) & —ERHIFRIELR, THENEFERSER: — AR
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FIPA HRTGH Agent F& R —ATFK Agent (%4, JADE MHMZIERL Agent &
SN ARFERITRRBEN, SHOHERSEN Java 'S, JFHHFZ Java B4R,
XL java LM IRA TR TIUARM R SR G D o fEIX B IRATESE Java 1N ke
EERIMTEMREEWRS S ST vE i, JCIHREE MU RS T AT A
IR AR R GBI R R ) SRR 1, R AT EERU B 32 E ) AP
S ASEE A2 7 15 T (RMID o JADE (1) 2 8 o R 40 R 50 L AR S A LS 2 el 46 MAS
(BT R R

42.1 JADE Agent Kk RE5#

7E JADE 1, 47 FIPA 5E XL HIbRiE Agent V-6 BUR, I 4-1 Fir:

Agent Platform
Agent —
Agent IManagement E’irn:?l?tgr
System i

X
4 I ¥

IVessage  Transport  Sysiem

]
] 4-1 FIPA bilfE Agent ‘F-E S % LK)

Fig.4-1 The structure of Agent based on FIPA standard

Agent {5 ¥ A% (Agent Management System) J&£ /IR AT £4~ Agent -6 1 el A4z
EIEAT I Agent. B—ANFEARA A Agent HHARL. CUHY A1 Agent i)
ID [fH % (AID, directory of Agent identifiers) FURA, Jf LA/ w8 AN ENIL AR
H R4 (Directory Facilitator) X/ Agent 75 & h & 3BTRS« ERSE i TR
(Message Transport System), (B3 Agent J{7i {7l (ACC, Agent Communication
Channel), & —ANREEALLE, Bl THEBAFA MRS, AL
R RIEL KM
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—AMESIR, HFARANESHRFRETH. 7 Agent MENF, CHIHNRE
NBRARFE—ABE S MTHKRELRN, HHbERP.0AEENAK. B Agent
EEETHERPHLE A LAY, W 43 Pir.

(et

Destroy 1 Unknown
Invoke

4
<>

4-3 FIPA 5& X ) Agent £t A ]

Fig.4-3 The life cycle of Agent defined by FIPA

R4E FIPA HU7E, RAIFTHN Agent FAEMAMEBHRAE, — JADE Agent
o B F E BRSSP HEE—A, B 4-3 AT

WIESRA (Initiated): FFER4RR—/ Agent BN %, XA R BB EME] Agent
SEAGL, TRELFRMNE, 3 ERT UMD Agent AT,

ERRA (Active): LA Agent HREZHME Agent ERARL L, CHTHET
FAKHEE, —1] JADE Agent f4F RUEMAH .

HEARA (Suspended): XM Agent WZRIBTTEF. Agent SR ER, EAH
HPIT Agent 1T HHIBES o

MERA (Waiting): Agent SHTZULEH A FEHRA, BESH—LARBRERNE
f. Agent LEFEMMLES EATIRMRARE, 20962 — LR AFIIR IR, b e A% B B Ak
BHE, EREE KK,

WERRA (Deleted): AL HIE Agent £EFHIM R, Agent foﬂgb’rﬂ:T
Agent 7 IBEEEIIT, LB Agent B2 M Agent HHR GKEBRT .

HEHORA (Transit): —/ Agent BLE R — MG ER, RN EHRE. W
ST R B F A B R B SRR R EFRER.

Agent Krhfg — AR TR S VARG FRAZ S, XETERN
FIPA SFEHRA AL RE T —AHRMLF . tin, doSuspend)fiik, BERIERE
FRAH Agent H BB BHEARE, T doWait()77 HE R IETEZIREN Agent HHBERR
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BAVBAT R, RE Y Agent & FERENB R, EABAFRITE BRHITH.
% Agent FIEAMT AR T doWait)5 ik, X AKREMT AWM T doWait) 7 ¥,
3 BEAS Agent FIT hERAL FRHERIRE.

% Agent B ARSI A1 96 B SL BT %, BT RERY % R RN S0 AT 2 MR 55 HIBE
#1. 7€ JADE ', Agent HRBRIFB— AR TATHATER, ©RESELBERIL,
3 H#E % Behavior ¥ % £, JADE RARM—ABLEFE Agent HIHER, Ht, X
BAVEE Agent BEIT ST IR, BA TR T B X £ A 5L BILH) Behavior 17K,
RIEBTIIERMT Agent 4T HPATFIR$ %, LT Agent SafE FIIN IR IRN 1L 4
& Behavior XA, BIAFRIHEREE - HELA Agent ITHRIRELES,
addBehavior(Behavior) i R A AE 4 51 R A8 I—MT A, removeBehavior(Behavior) 2
MERFDBBR—AMTH. 24 Agent IN—AMTHH, HLHRELE Agent F=ET —4
HHAITERENAE . —4 Agent T AMPITHRZEWE 4-4 Fir.

Semp()+

Agent killedv

Get the behavior B+

v

B.action()}+

o«

J, Yes«

Remove behaviors

Takedown()« |¢

B 4-4 —A Agent 1T R HIAT HRRE B
Fig.4-4 The flow of how an Agent execute its behavior

R RN Agent FOEASIN, JFHEXTFRRAATRM, ERLEKAIIT
AT 1 T T (04 S A 1B R JE 4 5 T BE SRR o 4 3AT — A Behavior %, BRIFER
TSR, —HRATE action)FEER, FAERAZLILN. MREERABEFE
sk, A BERFESTH T —AMERIESIIT. BMTAHBLBME, MEFE
MEERIT . Agent ERFAEWITHA KEFBAFITH Agent 4T R action() 5 ¥»
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B—A action()&5 R, done()EL KB ERXMT ARECLTMIES. THRIUMBTY
FRRIXAMT AR, B SRR EEAT D IBAT . 1T AMBITRIF R RERE LRI
HUME, M—TRRNRENREERT L.

423 AgentiBIFIES

f£ Agent 5, 21#H ACLMessage K. EIFMHIET Agent HITH) ACL HE
Z AR . A5 T FIPA SIEHN—LEM. AN Agent JHER R AT H B
HAY Sl — N FT I ACLMessage ¥4, FERIEMXBHRTHMNME, RERNTAT
B send()FTiERX A BRIE N . MFMEE, FiadE& BN B Agent %
% 9 blockigReceive() 7 ¥ B, receive() /i % & i1 i Agent KK B . Al ¥ H
SenderBehaviour # & 3% BHEAT AR N E] Agent 14T HES R, I E A ReceiverBehaviour
Y BEUREAT HVRINE] Agent AT MIEE R . RE Agent T EZH, BTLABERK
REREEHAGH B FIPA E XM ACL HEHERNSEE. $TE. HEAFFNE
ZHM. HPRTERNELAASMER, FIPAACL HBHEHLE 4-5,

E paticl
#4778 (Performative) WSTFHRE
#i%2 (Sender) HESEE
%% (Receiver) HEsEE
A1 % %; (Reply-to) HESEH
W2 (Content) HENE
5 (Language) WA HIA
& 7R (Encoding) WE R
&4 (Ontology) WE R
HH (Protocol) SRl
£4% id (Conversation-id) e
PA-+[0125 (Reply—with) LB
Hfee [V (in-reply-to) LxiEdst
[ EARBT (Peply-by) Fegrted

K| 4-5 FIPA ACL 7 B 4544
Fig.4-5 The structure of FIPA ACL message
ACLMessage HI% % B HE AT LU set<Attribute>(8i# get<Attribute>( 77 8 i1,

BHSOLREESRLNER. SHNARERLENES, B add<Attribute>()
HHEBRE getAll<Attribute>() 75 LhE Vi X LS4, Hrp add<Attribute>() & RIEE
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I T — /M, T getAll<Attribute>() 7% B B EA WHFTEE, REERE—1E
K%, YEHMERERENNE, getOF ERRFEEN A% . ACLMessage Kik
% LT HkH5R FIPA 17 0i0% &, thin REPLY, INFORM, REQUEST %%. —AM¥i
i) ACLMessage X2 IR IMIMHE, & HOH— N REL AL ACLMessage K
(IRIEER, IXPEATT LR E K% B BT BT RE AT A

TESEN BT, TS EE T ACLMessage £EIEFTFF. BRI F3
BFIF Java HFFULIERA Agent 2 [A/4#£3% Java X% . ACLMessage KAWRIMEA
setContentObject()77 11 getContentObject()77 1 £ BB RiX S B EIH java IR
i, XHEAH kL BE8%0% Base6d 5.

4.3 Agent ZGE T

431 RFRIEER

T Agent R4, B B BRI FHOFE, I EXSM IS SN, Agent
B 51 BRI S AN TR Agent SRBRARMESS), 3T BRI RME
KHES%, RITBTEA Agent ZRIHIRXLA-EIERILAZE Agent AUk, Eid—
ZHIGRE PN, %A Agent 2 AR ABERIE A GBI, LML EELEE
LR AR, YR Agent REHHELRME 4-6 Fr.

or A:;\«s\ i
e P
Agent

K 4-6Agem§\?fﬁm‘ﬂﬂ@l§]

Fig.4-6 A normal Agent system
FEACH Agent RE, RINFEERMENRBRKH AR, AL EIR T HA
FIEMARIE B, Agent [ ZEXSFRBIMH SO, H AV SR N B
P BB AR SR N T — SRR AT, RAVE R LB RIS
i) Agent R4, BERMEMER—AMFATE N Agent EATEH, AEMEERH .0
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Agent, EHELTISHAMM Agent ERAKNBL BIF. Agent 2 [ EET —EHBIR
HATRH, MFWEIHEAANAKRSE, BIONKEE TR RESH0RT—
EMIENRES. BB Agent BEBI— M XIS H, B ORI
Agent 2 BIHIBIXLESE, R —DMARAHRLSEH KT SN T
NEAHE RIS, S R% M B4 b 036 Agent T4 Agent BRANE K
S BRERNFEEMARBIER B, RIEHXEELREFER, EAT—DARR
BIER . BAREMBHORED TR 4-7 iR,

{132 MainAgent, FHRXf4E
A Agent™V- 51T E H

A
FRIE SRR RPN Fni
£ AR ControlAgent
xf
x
IEntroIAgent I [ ControlAgent I o o o ControlAgent "
Bl
i
A "
RRENER AR L ER I BANRR L IR AR B LIRS H
HitHANBES FHitHAREE AR
2% 2% e
Y Y A4
Agent3T LK <

'\

MainAgent/2 HiE W BIZZHIE B

&

N IEAFE SR IR
R

K 4.7 ZEiER

Fig.4-7 The flow of our system
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432 HIEHZE Agent

H%, BIESNEEFRMEE Agent #ITHE. AAIIRILM Agent ERT, &
T — B Agent FEEE, HAEMPOES Agent, BAFRZA MainAgent, B
AH—ZFIMBERIT A, MainAgent 4T h # R EH action() P KB

MainAgent i action() 5 V&Rl LR R A—A=TcH, Bl

MainAgent.action ::=< Create, Control, Receive >

(1)Create(B/E BHE): HRIFF B EE K BAR AN HE ControlAgent, &
78/ ControlAgent FIERANN Ei%, BB A BERBONEHAE. FABNRAN
P, ¥ Agent RIEREMTROIE—EHEH ML AR Agent.

(2)Control (IR HE): £ Agent RAMUMERE N RILFMRI I FEMCHE, i
BAREHEES) Agent B ). MainAgent I EEAEFHN L Agent MRS AT btk
TER, B STRAEs R EE. EAFEP, FEXME Agent ZREIK—5R
SPUEIHATER.

(3)Receive(FKEURY): RERLH B HREGHBREMARSE, BIERE BINF
AN AR LB R, R Agent BITXEMIHE, SBATEF
B, S20ERREARMESE. 5% ControlAgent EHEHR, AREERML
B DR, SRR AR A M RURE 5 5 MainAgent, SERIHIERINTAE.

RAVEH— BEBARH B Agent RAFFEIAT AN BT ARAFIES 5L
B, XA Agent AR Z A ControlAgent, i ControlAgent fIAT HBRHERECK
action() 77 4 LB ControlAgent J action()7 ¥ I 7] DA—AN=ndkExR, B

ControlAgent.action ::=< Perception, Competition, Send >

(1)Perception(F SN RTE): Agent BIEA ) EYE RN, B AHNFE ControlAgent
B ERRER S, B ARE BT AR TR, R FRER RS SN,
KRR E— B, AR P AR 5 BUHE A S AL R 2R

(2)Competition(3% $ B 1#): % Agent 7 I AT A LA A — MRS ALK 2
A BT, EAXMALT, RIEFERMNSAE T & ControlAgent 2 18 38 EL R
hEEHLE, BIEA ControlAgent BAIMNEESSEHITAH, thE Agent HHIZE
SRR BAHE, RSB S SR RER—ASE0A REZH B HE, B
AN AFAE -

(3)Send(RitEH): BMARMEMNKFLZEH ControlAgent %1% MainAgent i),
Fk4—/ ControlAgent #EH — MK EARIFEREYE, =X ControlAgent AL
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FImE, 2fibk Ri%EYE, 16 MainAgent %38 B 8 ARFHIES L.
433 Agent X BN

B Agent 133 A CHEEMARE SN SEN, ERRMILRIEA Agent EITR
H, RIS, Sk —ZF1 Agent 1T H, &4 Agent 2 25PN R IEMIA
IEA K. —RiE, FEARES AR R R, 147 7 e AR &
kAR B, BRZERAIZE GBI, BATHE AR E SRk
Sy MR T RS AN AR F #BE s /MK 0EFRAS Agent I 5, B A& EESIREL
AFRFRMHEARIFES S, FIARf TR ARZE A LR —FE. fE Agent
TS, BATRAHEEIRA Agent *PATLLET & AR EARIK Hxr. B
F U EANREAN SN EAHHTEEORE, HARKS =X, y, 248
K&, SABESINTES AR T REEMEE, FRZ N Pitch, Yaw Al Roll, W 4-8 i
R SABEMVEA R 434 WG,

ow

B Pitch
foll *& »

B 4-8 4 NI RRI

Fig.4-8 A face in a 3D coordinate system
(EACH Agent AL, T Agent 21 HAR% A Agent PR —A AR AN B AME
Xﬁﬁ%%%vRﬁAgm*ﬁ%WA%%ﬁ%ﬁ%%%mﬁﬁﬁomﬁmﬁmﬁiw
EAkﬁﬁﬁWﬁﬁ»ﬁﬁﬂﬂﬁﬂk%@i?%ﬁ?%ﬁ%%ﬁoA%%ﬁmaﬁﬁ
WA@EE¢%W*%%%EW%N@WWOﬁﬁ%?ﬁﬁﬁﬁmﬁ@,ﬁﬁ#ﬁﬁﬁ

fAREMIRR A . ABEA EARE Value 11250
180x V1 180x 2 180x V3

) (@)

Value = abs( -) + abs(

)+ abs(

/4

ﬁ¢,&w&ﬁ§%m%ﬁﬁ,Wyxnﬁﬁﬁﬁzﬁkﬁxxzz¢ﬁﬂmﬁﬁﬁo
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2 Agent [BJHHTRREN, MU AIREECA:
__ | temp,  if (temp<Value)
Value - { Value, else .. (42)

H temp HX A& Agent BIARA £ K B S HB M ARESE.

Agent 2 A1 15 93 B 4 I8 FI 9 ACL 35 5 W LMR T {E 53R Agent Z B R A
EEfES, il sendMessage()F receiveMessage() K AT BIAIZFHER, FEREA
IS AE4S MainAgent I, BATEF—4 java FFFILX GOHATHe 3 . 1 BRI HTR
HEBABLE], ERIFFEAHATH BT . 4 ControlAgent 45t tE, BAHBHKIE
¥ MainAgent T, BT ARFHERBS K.

434 ABESSHE

KW RIS LA E A BEE Agent RAMAEEMARBESHITHT
B2, HAEEABESARE M T ERARNRHEAE, hZ="AEENENE
AT LB EMARESSH.

BT EFAREAIEEAE, BECMARERT AR R, AREL
FHEyBRIANRTEOEELNBE , AR 3R AT YA B L7
EE,WE4&ﬁ%oA%&&ﬁA%W@Mﬁ@ﬁEN%%?EW,MMZW%%%
% B, Gt R B MIUE—BN 10 . FERATHEARAKMERE R G2
NIRRT 1o

Bl 4-9 =4 NORIRY
Fig 4-9 The model of 3D face
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HTBIABEEF W, REENEHR®K,y, B (x, y, 2)f%45F, BN, y
HARKRE T B R RARN S AR, NTRMEA, B

xl2 +y,2 +Z|2 +(x, —-xl)2 +(y, —y,)2 +(z, “21)2

—x4pt+z,) - (4-3)

HIFBREHRNXR, ATUESTR

V%Y +0 -1} He,~2) *os0=2,7 . (4-4)
Reh, o RS ARIIESS Z MK, STUMHR (45 HEERo,
R*(1-cosé)ces0)’ +(m —R’ +2008 R, Ycos0)

_(ngnZ =0 ... (4-5)

A, m, B EEHN AT ORBEREE AR AR S, Wi
49 B BIL /0, RONZHER R EAPAMEA IR, /], . SRR
W, R A%E, EMAKE—BHR =05, TERAMA K R =0.6. 0 5 —HNBFE
275 ) S ERE . B R f . S O BB, R (4-3) FIR (4-4) ATl R (x,
y, 2R B, (x, y,2), BNAT A7 B MK 70, HRBE T AR T,

b TR ARAY T EE AL 2 iles o A, BY M A, B8 x
HiEs o AT A2 SRR T A MBI 50, B B x, y, 2 HilEH 0,
B, o J5, BarE )RR RSB . R 4.3.3 F & X =/ HFME Pitch, Yaw
1 Roll AT LARRA:

Pitch=—¢ ,Yaw=—-f ,Roll =—a

KT HE, ROT—BHEHEA FEE KR, LA b 354 (IR 3ok ik B AR Y

ANEEEEHFER

435 INL#RAE

JNI(Java Native Interface)&l JAVA A A o AV Java ARERRIBLALTE = B HAR
AT . INI SO R A T AMERFES, RHRATRCH C+HEST
BN, BREHFRRTXFMES, MTHMES, BAVRFE RN EZ X
BATCAT o« BB INI R RER C FEH java ¥ & LRI Z A 4-10 B

No

41



JER Al A FE B F AR X ET Agent ZHMWKARFHERREL

Application
C Side Java Side
Exceptions
Functions
Classes
Libraries
VM

Bl 4-10JN1 53 C F java FERBILE
Fig.4-10 The share of C and java realized by JNI

1# 7 java 54 B4 FMABEET T LA, BEAEFEHABHEIEER. R
i Lot i TR T DU R R, tein, SRR R
FRRRE N T EEEFNE R R LMER . INI SRR T AT LT
VELEARA] Java BRABLT .

BATZERE R INT IR BB R JAVA R C/CHZ BT 4IB 5, Y& i3l
> A ARG . X R AR NS & R EARIE N BB R, HER
£ C 3 java FA THATRECH—HE . INI FRIBUIRZRRS W 4-11 P 7R o

B4 I Java Xl
<> IObject
[ | | !
javalang Swring 2 | javalang Class | N % |javalang Fhrowable i
<Yjstring . ¥ jarray < jthrowable

{ intEI @] inuwm."iqw& Bl < jobjectarray J

boolean {1 ¢¥jbooleanarray l

byte 314 v jbytoarmay J

{ long $4#1i <> jlongarray i--

Noat E4AL e jloawarray  |—
! oat i #i ¢>floatarray _{ eharELL<s johararay ]
{ double 111 4> jdoubluzmg}—— - ]

-—-r short F 41 @jshnmrmyJ

B 4-11 INT T BB R T AR B

Fig.4-11 The map of data structure in JNI

KR RS L R BB T 2 G R AT USSR java Al C E4 AT H AR, — B INL S
SBWTE:
1. AIERIRATELE java HE A HIE(* java) F A T IE T
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2. 1 javac M HIFIRICHE(* java), ATLABE| (*.class)3fF, RIGHEEA javah
G AR C KA ) FEXAN KU RIS T AR R,

3. fE C P& P REMNEHIT CESLH.

4. 3 C BRBAIRTHE, HER—SEEEE I B s0.

5. BITFEF.
B PBREARERWE 4-12 FiR.

(1) 5 java 244875 }':>
® zﬁ%ﬁwmﬁ@j"@
3) F“SEc%)‘C#F j‘:>®
@) zﬁf;' INI iiﬂﬁj”@

A

5 %%ﬁ%ﬁ%ﬁij‘:@ * dlI/* so

v
hu i e

& 4-12 INI 2
Fig.4-12 The flow of JNI

AT MAS REih, A1 Agent #EIRTE java FHEF, 1E java FERHEC
&= RN IFR 4 A Ha 77 i (native function), I Jt7E ControlAgent t, BRATEEFAPESR
i A KA S J 771 HandleFace() 4 native, Bll private native double HandleFace ();
SR J5 Al javah £7 2 %1% HandleFace.h SCFF, 7E VS FATLLA CiEE 44 openCV K
1 HandleFace()fihag, M & MBIRL T MBUHER 4-11 B4 th. & TR FR
%) A 4 B 44 HandleFace.dll. 7E ControlAgent Ll static BT mE, B
System.loadLibrary("HandleFace"). SXFESRTTUAZE ControlAgent i HandleFace B2
BB NI ERNAREANSET .
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44 R

4.4.1 JADE F&EM

7E JADE F, BATESIEAIHHEE Agent IEIER, B—1 Agent #BR4AT Agent
%, EIHI7 WK public class MainAgent extends Agent{}F public class ControlAgent
extends Agent. MainAgent 2318/ F & ELAEHINE BRI RSB LM,
W 7E 3E 47 JADE M it 4 B, 7 Netbeans 1 i} fir © 1T jade.Boot -gui
MainAgent:MainAgent B E12k: % MainAgent. T ControlAgent 1€/ 27E MainAgent h
HATH, Z£—A Agent FEIZH AR Agent = A AR M BT —E .
TR X ART, FHERAE 4-13 PHI&4 4K ControlAgent. HAEMHE
ARMER, BAMBEMHEELFE=/ ControlAgent, TEE R R SRS B
Agent ERZFRSH

AgentContainer c=myigent. getContainerCont roller():
for(int i = 0; i < 3; iH)
{

Object [] arguments = new Object[1]:

arguments[0] =title[il:

try
{
AgentController s=c.createNewAgent (*camera®Hi, “Controldgent”, argument s):
s. start () :
System. cut. printIn("hardle agents mamera M+ haz been areated’)
}
catch (Exception e)
{
System. cut. printIn(“Create Agent Ziror! )
}

] 4-13 ControlAgent fA: &

Fig.4-13 The command to create a ControlAgent

%4 Agent ARGV LG, RATEE R N1EIE—RIUT R BRI LS, B4 Agent
W4T B 30 i behavior KSCHLMY, BT addBehaviour(REE AT AR MENT A AN
B, T Agent Z [AI3 H 2L BHUEIER IR Agent 2 a)5E ACL i B ik
FTBAE RS BAIATH . = Agent B3R ARHEESHUEESS BT H B OpenCV
PESZEL, R INI ARHEEIR java FEH C FE&HRIEIEE), SHERKM Agent T
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B EAFEAE, XBRME Agent 2 A H5ERMN, ControlAgent F1 MainAgent 2 [
WEEBNTIAE 4-14, CESTHBNEZEENL, HRMEHBENHEN TS
java FHIHLANZ

ReceiveData mg = new ReceiveData(x, filename);
AID r = new AID (“Mairdgent® +myigent. getHap(), AID. ISCTID);
ACLMessage aclMessage = new ACLMessage (ACLMessage. INFURK) ;
aclMessage. addReceiver () ;
try
{
acllessage. setContentObject {mg) ;

}
catch (IOException e)
{
System. out.println(e. toString()):
}
aclMessage. setLanguage (“TzvaSerialization’);

nyhzent. send(aclMessage) ;

B 4-14 WBAEHEX

Fig.4-14 The definition of the message transport

442 RFERAE

JADE %34 T Agent JFRHIHE, 440 T —ANHH UL FHHI Agent FE2R. BATAE
Agent QIE—ANRARE, LRRBITHE Agent ey, RELLE. AR
Ul RERET JFrame 26/, Bl public class MainAgentGui extends JFrame{},REEE
Agent F1RIE—/56], B myGui = new MainAgentGui(this), 1# Al myGui.showGui()#iy
AHRATUEHBIECEXWATT, WA 415 fim. £FEF, BAVEXT LA
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Fig.4-15The Agent system interface
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Fig.4-16 The interface of JADE Agent
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Fig.5-1 The pictures of multi camera system
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Table 5-1 The pose parameter value of all faces

J vk i

H b5 Pitch Yaw | Roll Value
N -9, 76715020 | 18.48283350 | 21.072994 | 49.32297650
N ¥ 0. 484889 16. 411161 16. 418734 33. 314784
A3 10. 282576 16. 457791 19. 563668 16.304034

[ 5-2 Agent HEALERIAG R

Fig.5-2 The extraction result of Agent framework
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Table 5-2 The recognition rate of one camera and Agent platform

AN TR E & 10 4 304 40 4

BHMAEIE 0.9000 0.8556 0.7500

ORL
Agent 5 318 0.9333 0.9222 0.8500

BT Agent F&R—AHITEE, B4 Agent ME—MILHME, BHMFHK
Agent 2R FIRSEAT BTN, EAXHFEFEA Agent BAEL TR —MHILE
%12, ESEABHLEFET, REANSTEERTRANRS. 53 EFREARE
AT N i 45 B0 57 2 B (B R R ZE 45 3 Agent SF & T X Z IR BB A AR I E
AL, 2443 B = 8 EMR AT A RARHIE SR — 3L R E 1534+1668+1822=5024ms, TI7E
Agent FATF-& Tt =8 ARAHIE# AT RIF 2L EH MBI A B —IRRFESHA
KA IE R EE 1965ms, LPELEET &4 Agent AT AL ERR (], RER Agent
FEIEET 2 EMERT AR ERK

% 5-3 R AR Agent HEARAVAFIESR HUA 8]

Table 5-3 The time of feature extraction of one camera and Agent platform

H#x AEi1 AE: 2 AB3 | Agent V&
puss |
1534 1668 1822 1965
(ms) _
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