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Abstract
system, Establishing the proper and correct WMD model can simulate and predict WMD impact process effectively,

Weapons of mass destruction are of great significance as an important part of military simulation and analysis

which can provide significant reference information for biochemical-protection decision support operations. Firstly, the
status and role of WMD in military simulation and analysis system were introduced in brief. Secondly, the modeling ideas
of WMD model were described detailedly from the three aspects of HPAC model engine,data-driven mode and data ac-
quisition interface. Finally, an illustrative example utilizing the prototype military simulation system was given to verify
the correctness and validity of the WMD model.

Keywords Military simulation and analysis system, Weapons of mass destruction, HPAC model engine, Data-driven

Vol. 40 No. 11

mode, Data acquisition interface

1 3|8

TR AR — M RIS R R R B T B X T
R AR R R RN A BRI ERAEEE
AL 2B THASREFOREERN . SRR 20 KA
FEILS RS MR B 2 T IR B TE
KIFEEHIE. LEERS AP, REEHARERS IR
ZRTE 2R VRS R GEX B BT IR SHTRI#EAT T 8
FLIRELLS 44T » AT YR TR0 T B 32 1B BA B HE BN il
AEBREHTHRE TERENSE.

FE] Py XoF P AR D R 4 ) T SR 28 e » (L0 2 5 B A
FIRHDF A LIRS A D R . SCER[ 2] F HLA HiRIESR
UKGEX RTI#E T BEEEMESERNEHTERS
AU R G 5 PR T 1) R R AR T B B (R L R
W LA R AR Y GRM TR s SCRE3 TRk v A~ 7
EBFFE 1 S5 BN R RE RSO RBEA DB SR, 2T 18
WBSCHR LI T RS RO YRG5 SORL4 T Fa 2=
ERBESCIENEFRRFTR B T — w2 E R R
BEEOGTERGERESH . AT WIERENRE BT
AT SRR

FF HH.2013-01-31  3R{E H#9.2013-04-15

OREFZ— & AL RTT3h 2 mPE R AT S RE

(D TR RRRG 2 NG B R BETT

GOREESER M BRI SR S NG EE LR R
B R A5 085 (Weapons of Mass Destruction, WMD) 754 2%
EE.

BEE S TR A FB 1T BRI B R DA R T 1 S K
BB SEEMEREEFEFHEEENNTE, Hi—RE
BT R REWEBGAEERE ., EZETEITER
FNZAFETLERNE . ZHEE G E . BT &
RRBRERBN A ETHEEREFEBRORBUTER
F5 . RHBERA GRS (WMD) R EEH 58 A R4
BB NE, B &S AT I WMD 8 AR5 7 R
R WMD B 8, A LB P s B e R i (i
WEEER.

A ILE A B —REZM R RGN SRR
B, HETERBEGEREIT LR F EH ST EIT
fHIFRI RS, B T HEHT I Agent i) WMD R K
TR R wase i, M HPAC BRI % JIB IR s =
BRREED 3D FEFREHA T WMD R E 8, B
JE B B AIRE T WMD BRI IER .

AXZEFEABEEETH (61074108 % H .

BMLR 1987, B, -4, FERF 1 HE B REE SRR ERE LR, E-mail: yangshanliang@nudt. edu, cn; & & (1984—), B, {14,

EERETT N RGENE LB EEE,
L] 14 L



2 EESWHRTFERSE

FREGAERABHTR S LS H 3 MR R
GBI E. BT EREREIR
BRI EF T B R G T ESE B A SRR
BRUEO7 SR AL, R R R BRI B3R Ah e R
BIRF S EH B BB AF K& REEFON,

EEEFEREUTBER T RS ARBRARKHEE R
Ge, % 155, XERGEW K A0 IR ILE 8, AH) T it
TR E R M E B HE M E R, B @ — e
5% B2 K VBT R WMD S7E N 207 07— R LBk
AEREB RS, FRAREH KB HEREN RS, 2

L0 B RITVE A SR B A
£1 FHEINERHERSK

IR/ZRE HHE B

f Combat XII COSAGE CEM

# Storm NSS GCAM
®/R Brawler EADSIM Thunder

EWES ULog AMP JFAST

ISR COSMOS SLAMEM SEAS

HETZE T HEE RS (High Level Architecture, HLA)
B4 A0 A EAE R A AR AR B B B i, A
WAIREM R E 1 BT, BRI & T AREEARBIR
FAERL BE RIS RN AR A BN ER TR,
RN BHER R GERGERLE ST IR RER SR
RO ERIERE  WEURFEA G ERE R, AR A0E

EBHR

AR HETDE Sv;

7E 4% 4

R O¥AE VR
1 8T HLA W5 AR G3RR

HLA 3t B R AR E A B O RS e
ST G —HIPRE , 3 B B R B BB A0 0T LA T e X R B
B, FERD RN T AR T AT EENEEEE S
FE, AT A ERIB IR 5L A SE B LA B ShREAE SR 0 4 B S B4R 4L T
fERE, (BB fE R B By 1 & R, BT HLA
FEZE IR FR L A RUR BB B3R 35 A 0 | SRt F B 14
G ot RO TR B BB IR .

EF-REF ST RGBT LR, 5
Bh#5 4545 81 (Command and Control, C2) 4H ST BLXHE RN B
ik BN AR A A, SR PR R A BEAR O M O FAE AL
SYBITOR ; RJE B LR SRS BB AT s AL AT R R B IK
HBRIBOE | B N AT A R R B iR, IR — R 5
If-Then-Else X /8 R XN R R F MR, BHHBELE
BREEERGELARRREA—MERTE, R R B
AT R B AR B S LR 08 SRR AR B AT E Y
WA

XAET Agent WEEBHEAET G, ETF Agent HE
O E U BJER LR ARR BN RETH, RIIRESE

ERFEERARREN — D ARERY . EEFERBES. B
PR HIE R RA LR B RH E E R AR , dd
HWEZL Agent K REW KR EIFER R LR, AAES M EE
IR Agent 2 [A] ) 5 %32 H BV AT A R0 SEBRAE R Al FL R FH ER)
Biw.

3 KHERGHERRFZ(WMD)

RIER GRS (WMD) BIEERES L E RS LY
Bar. BRHXFRARGRBEE R, T B4 FBCRE
RIS TR Rt B PRt 245 1R 60 R AR SCR AR
FHENEEO X R, CP RN WMD R85 8
AR

EURBEEUEYFRRELEERNREENEN
EARFESH ) BAR . HR IR A LTERIXT AR B PR T LUK 2
KRR RBOEHERA, g 2 el RERE 1972 4
CEE 1A IR AR A LD 1997 E( AR IR L2 RAR N 20 A AR
AR, AL BRI I UG T — 2 R (R A (AR
HEAMRMHT . —HHHEREORRECRSNRAEE
FRREA; 57— Wi 2 B E MBI 88 HEF AR
AREBTH] R BRI LR H LB B R R T AR H
BHEAR & EARHE G E £ B2 B

£2 AELENSL

YT CEER
wE

HRAE
P KA 24LH
EWRHIBRAE  HLLT
KB jﬁ

BRAH
SRR Pe
B A
HAHE & vl

BT AE AR A WMD B2 R RE 65 A 5 i S0 AT F
WMD $naRR, vl LU R B i B RSR R B BN S %
f58. BRTEFTEX WMD BRI BB E B4, AR
TERISRBER B ZERE b M — 028 B AT AR

WA RS B AR R R R B R RAE A 7T LUK AT
MR S wa R B AT O R R AR R . RAEE
EH BRI IE R Agent — R THE X Agent, THEMLE
WHIFE IR A R Agent, WMD A Agent i BRI K A-
gent, SR RAT A BA U B AR SR G HARE , AT B
TR AR .

4 EFEh7 Agent ) WMD &5

WMD R4 TR A Agent: BH =H Agent FfEH
X Agent, 25 R fb 2 R B FUEY RSN BERR . WMD
R B Zh A Ve AR B A AL R B BOh BT 5, TR R L B 3h &
RIEE Agent, FHFEE B MISSIRITE & BRI .

4.1 HPAC B33|%

B BT R L BGEBUR B A — M L B B A
FEME, EAXX T E BB A . i E AR A B
TFERH A ER M -5 1448 % (Hazard Prediction and As-
sessment Capability, HPAC) BB A BB L 4 9y . fh E H A%
TR R ER RIS . HPAC R = 4 3 P sk g
BRI (SCIPUFP) ISR B oL A8 , VT LLERR B A XA

o 15 o



ALY R A R F R A SR VB TE SR I M X3, S R PP A
FUAE (LB 4R B4 Bh o SR (5 B S H07 . Bk BT, HPAC
B &% EEBUR ALK ALHEL 73 3THUM , LA FIHL
R A HRIFR BB 4 100 AP

HPAC I 5 2 255 z PRI AL 3 AR, JL 00 2 1R
B = A S X R ALEOE SO Rl 2B R E R
FARRE W . SRR RIIBRE R IR KSR, &
ANFRAR DX IR — B ) e B e HOBE i DX 8, i PR
RANIRREE BT LA, G 2 Bt . IS5 KR BT R
B ARYE BT AE AL B B R AR B, RAGBOR B BN
RIRHIBE R

002

mEESY
g

o
5

b bt
B 2 HPAC Bl =H#KR

WMD # R B 3 7 = B Agent ME R [X Agent #FB
HPAC IR RIAE B IR S Agent iIB1TRIBL0 B %, K A-
gent HEZRLEMI N 3 TR, HPAC #ERIB| 4 M S RIF L
BRI A ALY (5 8., B 3P SCIPUFF £ B AT A
VAR FHERMAINBIRE. RTERFANEEER A-
gent FIEEFIRRE, 3 i R BB Rt e

] - )
# & ‘:‘ﬁ‘rﬁ_‘%“;&;‘? _______ #wE___ _|: AREE
Agent| | | | HEE

| | mpac | scpurp | ®EBR < 5

Wt e - i) 2

L ik B HES T

| Agent Bttt % !

E 3 HPAC#EZ|%

4.2 EF XML EIREREHERN

BRI RER N RIRR G, [F AR I
HRS, ENHE B AT R AR RN TR, SR
RWATERABITHE L » T RAIEE RGBSR L
B ST 0 EEE . B RIREEREE GBI RS H R BEE
) MR BHEFS

e T HLA WS ARG KRG, MAISE — A
TERRIB A A B DA SR T 1 O AR TE S R B Bt R R 2
HRBARBREMRRETY . YA P BN R BB EeT, 1k
TELBBOE RS AU R R A Y R BEIFH.
HHE— P ELETF R S BB R R B R
PEHFEAERIT, BH S P REME SRR ST, AT &
IERGRE T RERBHYIE.

B B AT U I R 5 BRI 22
Sy B A BRI INE 5 B P R BR8N e
RAESER SRR B AE SR 43 B 5 07 BUSEAOR R 5 IR e
M8 . FAXREEESET T RIFCES (Extensible

e 16 o

Markup Language, XML) B3 O3 mT LR ER i E
TP RGO — BB 5. BT XML g RA
BLIF B AL A2 AL M R 2, BOHCR A T8 F XML B3
EWEHER, BN AR BRI T M E R T
TR T . WMD AL BT T B 0 SO BUE T BadE.

(DETBRIHERARBOE HER . HEFRRE—
4 AC.GA #1 VX %, RFI L 2 BRI R B R A
T, Fe BB R . BIEmAHmE 3 B, M
XMLSpy TR &R $3E e A 4.

3 ALEEFEMBREIER
TR X B35,

ChemAgent_Type FEH KA GA; VX &
ChemAgent_Dosage EHAE ATE
ChemAgent_State EFHRE BAAS
ChemAgent_Effect ERNBRT R S 133 ¢33
ChemAgent_ReleaseType ~ #HBEHF R k3-8
ChemCloud_ID EREHFK FHE
Attacking Platform ERNQETE e

CHEN_AGENT_TYPE «iF |/

- FCHEW_AGENT_DOSAGE [

—{FCHER_AGENT_STATE @1

CHEN_EFFECT «23 L}

;
! |[E ronstrarnts

1|y CHEW_EFFECT Primar. ..

B4 #HTF XML ¥ WMD SR fEEgsm

(DR RMBE . FERKTRMER N, 7E5
AR B = B R, B e RT R0 H X A4 T TE
MERXIR, A5 £ R —MEEB RS S B R R EE
R4 RGBS, FTA R DX P B0 AT B AR AT BRI
PR .

OXRTEYHFAERIBHFHER. FRSBLHE
B R P Ey e Hemt 1] R T RAERE R HBER B
FEHER LIS . LT B 5 A BRE ) (B A YR T LLE
WA FEAEEEME ST EE, ENRAANKS BB L
JUT AT E AR S
4.3 WMD ¥R #e32 Oig it

BRRVERSHBA— R/ ZESEBR TR, =
G BH BRI P X RG KRG RGHATBRAL, Z SR BR
ALMER P TREREGHET, BARERTEE R A ER
B A BEN 0 S4B ST R B 2 Hy 3 BRZGIH AR L BUR IR 4
RAMER . B S IE HARRA S E RIS
F RESST RIS RE R R — KR .

HXMERWAE T ENA R, B EEHA T IEHRRN
BRE X B BB R B O BB R AT 5 A






B 7BRTYEFRRSES LPR=0. 3. MEHEILEE
12 % CBR ¥4 . 0f E L 532 17 100s B, LONC #L#l.
BEND #1 COPE #p{ s f B} [ F - B AEAIF L. WE 7(
B LAE H B 2, I 4E o R In A B8 3. 3 FhLEI R B4
R IE) & B AR LA, B B B 18] B HERR , MR TRE,
HARH AR RN 2AE. HESER SR, COPE #Hill
Eafy B[R] & ok B B AR, F B E K4 K 38pkt/s, LONC #
BEND g4y & it & &84 COPE # Frig %, 53 94k 46pkt/s
1 45pkt/s, MIBEFT AL , LONC AL S B E]
BES. GEESHEN. B7TWDHERSHEERERE
3, LONC #1. i 28p7 B 18] & it B B 8 » HE B BEND #43,
COPE sl By 24 Tt # Bk, COPE hilmBafsks
PR, K S50 B B WS 31T 4R, T LONC #1 BEND #83%
&R  BEMNREISEL, FHRER. LONC HLH
ZRTHERR, MO ZERRENERTEELSE
— MR REOTEN AR R ER SRR,
HH TR IE GRS 4 Hh JEL 2R 40 3500 B 4048 19 BEND B,
B REXT LONC i % na i 88 5 , FL 307 A (8] kBB OF

Z 100
E LONG ==
. BEND-—6—
- § ® oo [ S, SO
= 1<%
F
3 g of
& 2 .
% gm e
£ f
£
g ° ol
S "3 S 0 45 50
Time(s) Throughput(pkt/s)

(a) Bfrad(E Fot g (b) B sl
7 BfuAtEERLB AL

HRIE ACEL T -FREMEEBEREERANILS
P& mBYLE . ZAUH R R COPE 282 i) it 18] M 4% 9%
B SEYLaH REAR RIS FIFTEEN WL,
EZEDIXEMGHEERRE, 3 A BERREIENSE 5
B0 1R T RO BRI, LSRR R B R RO,
BT R R BRI BN, AR TRER R,
FERBLERNBRCAERHOMRRBHE KIS, LONC
LA B 5 1 B B BT B B 22 B BRI R BRSO A48 B 7T S0
MR A nk &, kR 2 58 89 COPE Hh il 91 B 12
B BT I B HARD 55 30 T 68 B 0 1 B U, X T 40
ATREMEERE R, 8 T RN TS KX 07 H A Akt

IR
2 % X W

(1] hif, 6, 5%, %, SBTL WA RA R FIRNRE R
ER ML) RE K2R HRBZAR, 2012,42(5) . 808-813

[2] Katti S,Rahul H, Hu W, et al. XORs in the air: practical wire-
less network coding[ C] // Proceedings of ACM SIGCOMM, Pi-
sa, Italy, September 2006 243-254

[3] Chi Kai-kai, Jiang Xiao-hong, Horiguchi S. A More Efficient
COPE Architecture for Network Coding in Multihop Wireless
Networks[ J ], IEICE Transactions on Communications, 2009,
E92-B(3).:766-775

[4] Hang Ming-fong, Lin Sheng-wei, Liao Wan-jiun, C2AR; Coding
and Capacity Aware Routing for Wireless Ad Hoc Networks[C]/
Proceedings of IEEE ICC. Cape Town, South Africa,May 2010:
1-5

[5] Zhang Jian,Chen P, Marsic I. MAC-layer Proactive Mixing for
Network Coding in Multi-hop Wireless Networks( ] ]. Computer
Networks, 2010,54(2) ; 196-207

[6] WUSAlLe J,Lui J CS,Chiu D M. DCAR; Distributed Coding-A-
ware Routing in Wireless Networks{ ] ]. IEEE Transactions on
Mobile Computing, 2010,9(4) :596-608

[7] Ahlswede R, Cai N, Li SR, et al. Network Information Flow
{J]. IEEE Transactions on Information Theory, 2000, 46 (4);
1204-1216

[8] Douglas S J, De C, Aguayo D, et al. A High-Throughput Path
Metric for Multi-Hop Wireless Routing[ ] ]. Wireless Networks,
2005,11(4):419-434

[9] Rozner E,Seshadri J,Mehta Y, et al. Simple Opportunistic Rou-
ting Protocol for Wireless Mesh Networks[ C] // Proceedings of
IEEE, Wireless Mesh Networks. Sept. 2006 :48-54

{10] Chachulski S, Jennings M, Katti S, et al. Trading Structure for
Randomness in Wireless Opportunistic Routing [ C] // Procee-
dings of ACM SIGCOMM. New York, USA, QOctober 2007 : 169-
180

[11] B3, FTEX B0, 5. BB ERMEFETMERDN LB
BH ] B4, 2010,21(8) . 1908-1919

[12] Shen Hang,Bai Guang-wei,Zhao Lu,et al. An Adaptive Oppor-
tunistic Network Coding Mechanism in Wireless Multimedia
Sensor Networks[ ] ]. International Journal of Distributed Sensor
Networks,2012(2012) ;13

(E#% 17 7O

[14] EBGE. % EYRB S g M. JL5. BT LR,
2003

[15] Z=HoRe, k. S RBAEEREBH P WHEMH,
2007,1:103-106

(16] XK, B8, B, % ZT AV MR Agent R R4
BFFE[C)/ 2B EHARFALWIBIE. 2011:120-123

[17] General and Specific Characteristics for HPAC Model [EB/OL.].
http: //www. ofcm, gov/atd_dir/pdi/hpac. pdf, 2006

[18] WarmerS, Platt N, Heagy ] F. Application of useroriented meas-
ure of effectiveness to HPAC probabilistic predictions of Prairie
Grass field trials[R], DASW01-98-C-0067. Institute for Defense

e« 34

Analyses, 2001;275

[19] Lee R W. Moving the Hazard Prediction and Assessment Capa-
bility to a Distributed, Portable Architecture[ R]. Salt Lake Ci-
ty: Springfield,, 2002

{20] Hill A. Using the Hazard Prediction and Assessment Capability
(HPAC)Hazard Assessment Program for Radiological Scenarios
Relevant to the Australian Defense Force[ R]. Victoria; DSTO
Platforms Sciences Laboratory, 2003

[21] shEng, 32, 328, % BOM A 4R KRR BB/ &
U1 RGO E 2, 2009,21(21) :6765-6769

[22] Albertsds, Hayesre. Understanding command and control [M].
Washington D C;: CCRP, 2006:167-177



