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Abstract: A new framework of situation assessment oriented plan recognition (SAOPR) based on the closed loop of “Cog-
nition, Prediction, Validation” is proposed for the application of situation assessment, and its implementing method has
been researched too. In this paper firstly the workflow of the closed loop process is analyzed and the SAOPR framework is
extracted. For to explain the describility and the calculability of the closed loop process, several concepts of situation ele-
ments are defined and the SAOPR architecture including the plan recognition algorithm is designed. Then the plan recog-
nition knowledge model of SAOPR has been discussed. It is expectable for SAOPR to play a useful role in situation assess-

ment system.

Key words: PR; situation assessment; knowledge model; prediction

1 31§

FRIHR A (plan recognition, PR) 42 80 FA LA
PR N T BB SR, B R XT R RRE a-
gent BT 75U R HEWT agent FTIBSR HARI L2,
HEE YRS ZAE1T M2 g GAR),
PRI T X sl A )R A R 4 1005 R 4 1R B0 A
REGHRE, AW ANATBMBER“FE" MEFH
H12) . B S A HE A ALK M 1AL A g T UL 3 g
agent 170, SRETEZBRRFRI T, U FIMRER agent
BIARFATH. B T agent 8 A A5 1%E R 0T LA
AT, AW ERWN B agent 178 R 54E & IE
HETERR .

B 2009 -04-13; EEIAHE: 2009 - 06— 11
EEWB: By +— I & W H (51331030201)

FEEARIRANAE “ 5" K, KRR EE 8
IETFR A A . RIS b st AR 08 o ) B E 28, D AAR 98
RIERMBOTIT R X — S BER ER—AIR
— P - BRI A R £ X E T,
ATRARIA ¢ B 2207 A i R B R T agent 7E 7 + 1
BZIBAT R, R B G RN — ¢ + L BRI R
BRI, RAE IEFITREE ¢ B 20 RO BER.

BRI UBIAE G B 5 S 1) B — 9 agent 31
B M FH A T SR — X R 24 B & agent
WE.E—NERMEITRED, FES I AR
A FFFIMRIRR , B 2 00 “ N - Bl - 6
HET RS R B AR SN AR T RT3
SHIEEE, W R IR G4 A B A b AR LR, LA



170 o T SHIEN

2010 4E

BARRGAMM IEF PRI Se B4 % T IX —H AL
R AIHLRTE S Al T o A AR 5 B R RGR, B
S X — A H RIS B T

2 SAOPR XRS5 EZ

E ST RENHRI T R E T84
W N ZEF R (BPALRTR AW agent) MBS FFATH.
—ANFERLAR DL RS ) 2 — 1 BE agent. 72
SEAEHEB, B THRRE 5N L7 AL T8
YRR, AR i WX 7 SEAR 147 A KRR AL
AT RERIARAR , Hod 2 S ER R E 2 — 3G B s
PG THR— NIRRT R [FRE, 5 32— FhaR
AT R ER SRR P & MIT S B S R B
MEAER, T BRPER BArAH IR, R 408 R
PAARWT R E B AT ke, BT AR
AR —AN R =2, T B2 — 12
PR A AR T 0] ]

BExdas b g R IR R LS HOT R, X
gy T RS RE .

EX1 K (Entity). AIUA—1MEI04 <
t,1d, Attibute > EFR. Hp, Id REAEHIRR, B
A HE—H; Attibute B SSRR B 1L, Attibute = {a;
i =1,2,,n}, 6000, B HES T LM IELIER
AR EE B0 BGERR S LRAT A SRR
P S A S AR ) S (] T AS TR 0, S48 iR SR AL,
SEAAAT F BT LR IE 1) 7 B R AT OLE B A e
R

B TSR R @ i (AL g e A7 RS 2

EN 2 E#(Situation). XA MG K
— SIS MBEE, BRI — i 20 B 35 T 3R XU Bk
BICER TR AR BN S8 oRENR E, &
FEWER E,  SB=07 LN E;, HETERIE
(KA, HBHEEF)A CE Fn, WE—ZIR S
A S THRA A :S(1)=(¢,E,F,,E5,CE >

EX 3 B (Purpose) . $§ 76 H — 1 F Gk B[]
XA 21,2, ]9, BUSCHARE E, DEEE R H—FP R
GiAH ABEEEH S, MA Purpose€ S.

M ERBEME X LUE S, 3B R —F Rk
HIZSE, TR £ MFERHE X [y, 2, ]I
BT AHERR 5355 B i A SR 52 9 i B I i AR 5%
.

EX 4 MR (Plan) . FERFRIKE (£, 2, JINEL
ELRE By ATERE MR ASH T, AEREY In-

tend€ S T AT 48 E IR ARTT A FIIE S Lay,
az,agsra, b L E MER—MTH o, AR
FIREE—A BT R, TR AR —4
SEhUMEST R, PR, SHRMETE M E a-
gent MRRHEE. £ agent REH KA agent il
T E R 56 ER L B 1, X FpUMER &
REA.

BARTTN a; TUAHE AR R Hae;, = |E,M,
P}.XB E = {¢;} RS ERANELEMB;P =

At BREAWITAMEM = HHe,plt, ME

AR FRR , IR R AR T - SE PR D B AT N T
5.

EXS BHREL BIENHASEERR
ML S RIRGEM, AR ERA R IR EL
T ARG, RBTRME LT 807 AR ME S
AP RS AN , B e ) X [a] P SE R 3 —
MEBARTTHN o, AT UBHEZK B R LN —1TF
.

FEMCEEA L, AT LA G A S0 T I i AL
PO (E 1)

1 {ewps}
L — 1 a,
t, {ei’pj} o e Plan

.ee s
ti /

{e.Pn}

1 SBETHHRRIRREE

& 2 & SAOPR W E A 4545 . SAOPR #5253
PRE ASHHT SEBO =R K S
BRATEE S T P T B AR AL - H— B SE R R Fml
IR s FEEXS SR AT AT, FERE AT R R
MBI RGE AN X - REAZRBNFRE. —F
TED , Z4 2% 1) T 45 S T LA 7P AR S SE AR AT R R B Y
T , 55—, X F— S RRRR M S A (A0 B BET
BiRR%) , AW RIA LR, N E#E R E S
FBHST B A, SRR RS R UK G
AbEE

%
&
®
2%
)
b
b
£

B 2 SAOPR EXZH
SUFTRSEEEN E, + R R RI L F
K O(E,t);SAOPR M7 b —iF ZI M SR E N



5 439

B, % — Rl 1 SRS T B RERBIAESE (SAOPR)BF AL 1n

P.EF FiRE X, SAOPR BIH R IR 5t B AT R
HERA.

#3%1 SAOPR WHRIRBLE

Stepl: SAOPR #k18 MAiHISEAE E 474 B0
O(E,t).

Step2: ¥ O (E, ¢) MBI —IFF B E
a; FIH a; 5 o BITTEWMEEN; FAHE, WAER
BEE P RN BB

Step3: AR FESHFHE P P TRWWE
B

Stepd: B L HEH, BH P RIS W R EES
PBBEREATENEE;

StepS: WA SEIRIEL, I B LI HE, B
¥ S & A s R A I A RIS

Step6: I%HTA H AR TN SEK E & F1T
HER.
Step7 K T 45 SRR E w 4. ¥ Stepl.

3 SAOPR HIM KR A &0R 485 5 3L H

YE A PR B ARFES AT — DI F B
AR SEI T 2, NEW K BR 2 BAK B 3
T, EEANR MR ZERE X, X B
SAOPR #A -S4l b XA RS2 LT

EX 6 Fik(agent) BAFTH. FLAK o WES
TR e, pit TR, I —BF 2 2K e; IRTS
(&AM B ERE) MU BRI R,
2 B AR B B ) 45 TR PR .

X, FE T LLEAF 2 & agent 75 WL A [A]
X E] Y, HENE AT I R ARSI S —
AN A S H AR o] X R £ 4> agent 1) —HAT
S, AL RL X R — A k3L B L agent BIFT . X
R FAIT R Z B 2 RN T Kqutz B 41 R
R BINHALEIER S BAR AT LA R R B F
AR 80km”, “FEAHLEEFR A /2 S0km” , “FEAHLEEFA 2
30km” =AFid 8, W4 Kqutz 70T LAFRIA R :

Y zlay _ aboard(z ) Dinterval _ 80(f1(x)) A
interval _ 50( fox)) Ainterval _ 30{ f3(x))
and lay _ aboard = true if interval _ 80 = true, in-
terval _ 50 = true, interval 30 = true

Bl AT ARSI RS Z (B —Fh N:1 R
R, Bi—A S 0] LU 2R R AT R R SR E .
R R R 4T 2 J3 3 BT DAde 52 0 [ — A 44 )tk
B, AT RF SRR € SR Z AR T Kqutz #R
KRFR.EHBYEIEFE S BER 070 LIS W R1TH

FFFRTERL: (1) “BHHRIA X 11, BYIHKAH X
12, BWHEEHIX 1375 (2) “BHIHGA X 21, Fdl
HIEHBIX 22, BPLHKIAHBIX 237, B & AWMLk 1,55
B WL 2, Wz Kqutz AT ARIR R

Y zlay _aboard(x)Dlane  1(x) Alane _2{(x)
and lay _ aboard=true if (lane _ 1= true and lane
_2=Aalse) or (lane _2=true and lane _1="{alse)

WRXARET Kqutz WEFRBEARTHR. &
HHR— BT AR BT AT RS, WX s
T RPN R E R, TIPSR Y .

EXT SESBEERE-VHREET, B
Z3—-RINFHTABME-TEER(BHR
).

EX 8 MBEAEER - TESET, R
Ji— D AR BAR T T W E A W EHFS). B
BRI 38 5 XA 2 S R 4, B R BE agent
HISARTTA .

B, M2 B s B 9IRS H B R R r
BLSE A — R B B B 3 R, AR e AT A
MR A —RING TS ESEES.

B, SAOPR REF W “HH" ARME T
Kqutz 8 1 IR E R W 3544, T SAOPR BBy Ex
HRNFFR A 2 Kqutz A EIER X B4,
A E UARE, FER RN T HMNER T RS
Ky J R

7E SAOPR RGN, BN T 43R L RINE: R &
M. [REHAMHE TSR SHMBEXLR , XHETE
SAOPR F Gt #3745 r KRR YA S -

(1) B —HHEIEMTHTFIIRILE;

2) B—LENE S ESEEVGETAREE
B a] DX 8] P X O & A= B 2 SR TR S 5

(3) Bt R H B IK—Fad EERL AL
A AR T B AR TR B S AR TS 5

(4) BRI BRI B B I — BB B AR AH B
PR A AR T MR TR A S AR S

B 3 & SAOPR AR RYJZ KEK R B SAOPR H)
FHRZ AR AU AR SR PR T Kqutz BE R, B A %F F
Kqutz XFF 2 {4 i T4, SAOPR #5518 T agent
B, B & A BT RR G S F T8 H R G R
GEIEA IR AR 5L I, 7 SAOPR R4tH, T
WTERLIN R B B BF— 25, BB B So B W A e i) 19 BT iR
“CHERR, Ee R T RGAEAE TR E R
Bk .



172 W TES5HEN

2010 4£

B3 SAOPR WHIREXREX

4 FHREEI IR E B

4 g 7E SAOPR WY5E LERE EH—A 5
P THE R R SRR B B 7. XM
B, S RFEWRER, S7(11),Ss(1),So(I3) &=
MEHBRSHEOTERE) . P S TR ES
#.(S,,53,54,S5,56), HAE Z 67 LL ¥4k, #i
n,#id S, — S; > Ss— Sy WHLRI AT A B BE
B So(I3), WAl S;— S3—> S;—> Ss— Sy iE[H
BEZAE, WAlET S, — S, > Sg—~> S4—~ Ss—
So FIMRE Bz R , R LT S, — S — S,
— Sg—> S3—> Ss— So HIHLRIXRAH.

S, /ss S(1)
S, \
s, ___/_.

Si(1)

4 SAOPR M3 ¥R S iR B 6) F

BT RFIAMAE, FRRE R
{EEAE Y, TRAEAERT IR FF IR FRE . Blan, 2/ B
R S, — S; B, BIGKEIN Sz BEEHR DI S,7)
FIRTAFLE T RS Ss & S, HBHITT 68 ; (B HHLR
S —>S3—>S,—> Sg— S3 Ja , M WIR I S, BFH(H
FRWES S37) MRAFAERLT RS Ss MRS, I
RAEAEERLE Sy — S, — Ss WHBHA. HFFEE
23R S; — S3— Sy —> Se— S35, IKE S; A
S; BIBHE SR BRI EBR TR 3285 |, — MRS
AT IR B A R

(1) EREFEBESET, HIAR MU T
(7R, 54) , ST A RS H.

(2) EARRWARET , B R R WIEHEF 5 ]
T3[R — 2

Q) EAFEKEBALT, PATHE WITHF
Fl, o] GBAS BIAR RS E.

(4) AR IESE P51, BFE A LR 85
B AR TEZFPER FFAR.

H i, RGSEBUHAR-NTHHRE. A
I, AR SCIERT IR RS R W E R . X, A
S; B XA AARIRASRE S; F(S;), HEHEERT
JRE S 3R RS . R BRI R B AR SR LA 5.

S_/Sv(13)
/S\SI
S—"S/

S; SA(1)

M5 EFEHRNRNNREET
5 BFIE

OB, B H AT 458

(1) “IAIR — B — B 3E” i P R AR R A AL
2RI B AR RG S AT S I %,
R SE 2o 2 B T AL, WA i R T
RE SCRUA] SR B9

(2) 72T S HAE T B P SRR R S B
BRI, - ERRIREWR, BT 8, 24, &
B BEFE S, BHE A EA BRI, RER
TRESRE—FIEREXFRR. :

(3) BHIRE, SCR BT 3R H BRI MR AR
YA MR R G SR RN IR ST
HARGHH RAFHI R RIRTR .

SE k-

[1] Kautz H. A formal theory of plan recognition[ D]. New
York: University of Rochester, 1987.

[2] Schmidt F, Sridharan N S. The plan recognition problem:
an intersection of psychology and artificial intelligence[J].
Avritificial Intelligence,1978(11) :45—83.

[3] Spangler W E. The role of artificial intelligence in under-
standing the strategic decision — making process| ] ]. IEEE
Transactions on Knowledge and Data Engineering, 1991,3
(2):149-159. ‘

(4] B E BIERMA P OSEMITEARPRID]. i . &
LFRHE RS, 2002.

[5] Xuezhi Wang, Thorns G. Robustness analysis at the tech-
nical level of situation assessment[C]// Seventh Interna-
tional Conference on Information Fusion. Australia: Uni-
versity of Melboume, 2004(2):1263 — 1268.

(FHFZ 178 ®)



178 AT SIHEN

2010 4

cessing Workshops. Los Alamitos, CA: IEEE, 2004.

[6] Bergia Amine, Angoma Blaise, Mikou Noufissa, et al.
Fairness and QoS in Ad — Hoc networks [ C] //Proc of
IEEE Vehicular Technology Conf. Singapore: IEEE,
2008.

[7] Qiu Jigang, Fan Guangbin, Long Yi, et al. A multi —
channel protocol with QoS provision in Ad Hoc network
[C]// SPIE 6354: Conf on Network Architectures, Man-
agement, and Applications IV. Bellingham WA: SPIE,
2006: 63541Z—1-63541Z-8.

[8] Kuang Tianbo, Williamson Carey. A bidirectional multi -
channel MAC protocol for improving TCP performance on
multihop wireless Ad Hoc networks[ C]// Proc of the 7th
ACM Int Symp on Modeling, Analysis and Simulation of
Wireless and Mobile Systems. Italy: Venezia, ACM,
2004.

[9] BB, ek, B PR, %. — R ELR Mesh P& i
W]]. REMER, 2009, 21(3):882 - 887.

[10] Anand Prabhu Subramanian, Milind M Buddhikot, Scott
Miller. Interference aware routing in multi — radio wireless
mesh networks[ C]// Proc of the 2nd IEEE Workshop on
Wireless Mesh Networks. Reston, Virginia: IEEE,
2006.

[11] Rangwala Sumit, Jindal Apoorva, Jang Ki — Young, et
al. Understanding congestion control in multi — hop wire-
less mesh networks [ C1// Proc of MobiCom’ 08. San
Francisco, California; ACM, 2008.

[12] Rojviboonchai Kultida, Yang Fan, Zhang Qian, et al.
AMTP: a multipath multimedia streaming protocol for mo-
bile Ad Hoc networks[ C]// Proc of the 40th IEEE Int
Conf on Communications. Seoul, Korea: IEEE, 2005.

[13] Tam Waihong, Tseng Yuchee. Joint multi — channel link
layer and multi — path routing design for wireless mesh net-
works[ C]// Proc of INFOCOM’07. Anchorage, Alaska:
IEEE, 2007.

[14] Setton Eric, Yoo Taesang, Zhu Xiaoging, et al. Cross—
layer design of Ad Hoc networks for real — time video
streaming(J]. IEEE Wireless Communications, 2005(8):
59 -65.

[15] Tang Jian, Xue Guoliang, Zhang Weiyi. Cross— layer op-
timization for end — to — end rate allocation in multi — radio
wireless mesh networks [ ] ]. Wireless Networks, 2009
(15):53 - 64. ‘

[16] Andreopoulos Yiannis, Mastronarde Nicholas, Schaar Mi-
haela van der. Cross— layer optimized video streaming over
wireless multihop mesh networks[J]. IEEE Journal on Se-
lected Areas in Communications, 2006, 24(11):2104 —
2115.

fEE ' :

gD B,(1978 ), LA BIFE T 1 FTL Mesh
RI4% QoS P45l & .

gm@m 5,(1952- ), iR, AR, CCF MR = 5. o
FF AR BRI P4 BOR B R 4% T P RE B

B LG REmML%.
X OB B,(1968- ), L, . AR F RN LR GRS
M mARERE.

EDE 5B,1964-), 184, 88, G LA R IR
HEVEREN AXRE.

& 4 4«,(1975-) 1L, BIEE. HRF 0 ERER
L.

(EBF 172 R)

(6] X3k, BidEE. I F £ Agent W5 RGBT 2 1E R B kB
TS ERTS)]. MR T 51FE L, 2008,25(2): 126
-128.

[7] %L, B4 — R A HLsh BT RE S R B (1],

M2 5iHE L, 2006,23(6) : 16— 17.

EER
BIAFE 55,1968 ), 1L, B LRI, HHIE T i AR
PUHEARMEKAF TR,



