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Emergency Drills Program Dynamic Deduction System

MA Ying-Tao'?, ZHANG Xiao-Ping? MA Yue®, LIAN Dong-Ben®, SUN Yong®

!(Graduate School, Chinese Academy of Sciences, Beijing 100049, China)

2(Instltute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China)

3(Shenyang Institute of Computing Technology, Chinese Academy of Sciences, Shenyang 110168, China)

Abstract: Simulation has become an important means to evaluating the feasibility and value of programs made by
emergency command and rescue department. At present, there has no detailed study for the simulation exercise programs
deduction system. This paper focuses on the program reasoning process in the emergency simulation exercise program,
and designed a program based on Delta3D simulation engine deduction system. This paper also discussed the system
architecture, the logical structure of the key modules and key technologies in detail. Using this system can be extended
and build a variety deduction system of simulation exercises, effectively improve the ability of quantltatlve analysis for
the program and rescue efficiency of the commanding officers and rescue personnel

Key words: plan; deduction; Delta3D simulation engine

UTAEOR, H B Tl A ™ 2 A AN B AR KT AT

P SRNG B KB DU R 2 b QU T (i 311
SR, o NRBEARE A = 2 s R MR A R JE PRI AT R, b e % v s, X — I B AR

HRIE e T R S, PR, IV A RN S 5 T
1EEZ TR T RGBT K5y Al ) 9538 T4

ORI, C RGN AT B SR, 1% A vt &)
WPy AN ERE, 20 0 48 AR A B A il B8 A

AT ]SS S B SRR T & S e A Y. Y =
WO SRR TS, W 224 2 77 T A RF SR8 E I
HAgE i ),

70N S 2 N U7 S 0E Fa i ar 0t 7 S ATV
FAFIEG IR 5 LA T AT RN I . A%

@ FHEA I H <[ KK Ay Gedzs thl 5 v BRRH 1K £ 15120122 X07505003)
AR IsF 18]:2012-07- 10051 48 oA I 11:2012-08-24

64 R4 System Construction

WRAT B T B IR A AT 3 R 1 R AR R [
PR S, “SobHER” BAE OB W loe T 21 %
PN SRR RS

HAT, BT OE H R R S — T R
G RAE RS I SN UBASUII ZR R Ge b, AR gL

© TERERE TN

http:/fwww.c-s-a.org.cn



2013 4 224 H 2 W

http://www.c-s-a.org.cn

A [N VA

TE AN KARGHATHISE, HEE D) BE 52 2145 Rl
WZRR AN I B HI 2. hy HH v A e R 48
FEATE LUK R 1 Dy BE 75 SR ] AU R, RS 1A
THEE R A PEANY VR th i 22, A SCRYE v B i
2SR N SRR AR I AR G I S B T H T SRR A A I
N SO SR e R, S R B T — Rl T
Delta3D /351 % (A ] Hf HwT 47 e OB R 2,
FFEDE T 1% R G A G5 LU R OB SRANIA Y 1) B

T4,

1 RGEREIIT

NAHAHEH RS — AN AN RS, T2k
Hl)z R PATIEMERZ . RS
e 1 pos

PATEE -
B A () $AT 2%
s BRI
s

Tff‘i'ﬁipjlﬁz] R
7 % GRIAR) JiE
wiems 1| UEF) il FI 2% B
R FelIZ

Bl 1 RS ARG

B |2 0 R SR LA MR AC L AR AR S, P71

R RAAT 2 M T 3, SR 026 51 4

Yy AR R WoR )2 AT SN R0 B, BT
REFE I ' o

1)@%%:%&&%@&&%#%%%%@%@
(I PEIBCRNZE 37 DhE N 2 H8 A HE IR A LAl o,
FRE TR P2 BN 1 S T ST R A R S, P
PANIZRNE: 1IN iR/ R S Baa e/ Q7 e K
PR AR o545 8, Eean s WU %, T PR
TP TT %, R A AR L, s
ANBGRTT SO T AR AR K S8 AT 55 NP
PEVIN Py N TP & S AE i & 24 50 7 i N T4
MEFFRLRER.

2) Pz X AR S5 REUE STIE (U5 5) AR KL
BEAT AT, 1920 AR5 2, SR 3 1 530

BET BT 4, HA B0 At R AT HEBEAT.

3) PUTIZ: ST HE B AR It P, e
s 2 233 R0 B KR, 7 4 U AT 0 L
(32 SERVAT, 45 S BOBCHE (FF 25 A1 40 (R A 3%
[P Pt AT 2 A8 3R 8 0
B, RL, AT RO T s | 4,

4) SR SRR A AR AT
LA (= ) FO AR T, 845 5 1 ) A A P8 A5
LTI IR, IR IR A SRR R A n LA
T o I K (A S A (T SR
PSR SRS

2 N AU RGBSR G R R T
ARG Delta3D 47 FL5 158, M 5] 5 py
B As 0L CIH B AT k. BRitsh, 2
BRI IE R . AT
2.1 HEMMARS®IT
REGER W EHUBIE A R 2 e AT TR
T R R A B (L Jg M AR A 538 ATk (T 3R
B A). B, THEREA REMEIR B, TR
AR BT LA E e SO I B8
HREEEZRMEEN., HESEIIRFNEK
REWCE A K, LB NS EL, Ok AR AL
ﬁ%%ﬁ.%%%%MMEzﬁﬁyﬂ

it e | i e ii‘a’@ﬂﬁﬁiﬂ‘ﬂ‘J’.E?ionw'rID‘iﬁéﬁﬂ’xmmm‘ eIk |
T

[ B B | %7 Gitr | #n | new |

\ 4
J ‘ il 25 ‘ It/ 24 /Float/! 2: 4/ Double 1! 2 8 /String 1 5 4 /+++++++++ /Delta3D [ j& xélu‘

B2 A AHE SR

v, v S 2R Sk W L Y B A T
MR, WESHEIR RN @ R, HihZ3
A LA ISR SR B i 52
2.2 EGAEEIT

TR TT RV RIAS, SRR RN G T A
WIS Sedm I, e R AL 2 A% O B al R
Wz —, WEGFET AERRAUE T 3Cke. WA+
S, VSR )R B RS S5 A et HE IR
RS i B 1R SO 20 A B e LA, HIM S B
FRCRRTEAN TR RAS SO B8 45 4 o G Ad i 75 SC A
THENU A AR B X, R UEHES R fe 8 H %

System Construction &4 ¥ 65

© MRS

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2013 4 224 H 2 W

M S B R, RN YR Eh B s RGeS 70,

JHIAS A 7 T EA AR R B, AR5 SR A AR
SRS R R L AR TR RIAS BT L A 55 AL
BT RN RIASZG] AR 55 S B ANk S 1 g 1
2.3 EERARM AT

855 E A SR AR EAT 4], 0 K ok
BLHLSE . AR 552 RIA b ok, i LR —MESS
AT LAy AT T AN AR A I R ) e R
TSk, IR KAESS R LY i ARk 1B B
AREEIRER A, WP BRI A, BT 5)
B C AL, MBI A BUKEE. IR R T S
KA IR 55 0 58 i 7. AR5 AL i Sk e ot
&l 3 R

R4 ID| FFR | $AT 1] | A A 2 | 4155 HUAR | ARILAE |/ o eIRES i e / SE I 1)
[0 st | s 4 i | |

\mmwWﬁﬂ%n@ﬁ%ﬁﬁﬁhﬁﬁﬁ%ﬁ%@ﬁmﬁﬁmw

el 30 1155 5 1l g1

55 IR T 8 IR AT 55 AT O 10 Je MR A e 1 vk
FEFE IS R AF AT 55 HO S, 2 S BRI A S I,
ARSI, R B AAR 5505 B 55 5L 6 Bt
IR I AT (AR 55 T2 A BB P A4

VRNV SRR T2 A ) s 1k S s M vk, #E 4%
il AT AR RS, 42 S S U A ST
2SR AT, RV BT 2R LA R 5
IR, R AL BB BA S h A

3 NEHER AR GUHER 5 B BTt

97 A O A A AR G AT R,

RUBCRC R MR R, L A R M b0
G300, ol A A B R G LA
HEATHE, B IRARR B LT (155 R A (Fl)
AT BT
31 EEIEHIRMNILIT

Febl B R R 1 4 B

95 P 25 578t A I S R . s
UL F I ST IR AR 7 5 e
A SIRE 45 92000, AR 77 50 25 LR AR MR B, 9
AL R AT 3 BRI BT 450 B,
AT 5090, AT 0 B R MRS 70
EHAES I,

66 R4 System Construction

RBl& (F%)

Rl RARE
RSN

[ s -
[T W 1F ﬁjﬁ%}k
R4 R AT M
BAZ

A5 5 Pin

£ 55 #216

I 4 S AT 5 Jasill 2 2 A R

8.1.1 414 KA RA

B L AW R ASE), SRATEASES
H 7 HARRATIE S5 520, Ko R BT 55 Ll 6
IINAT 45 S AT b A H1

WU 20 I RATES, RAT R PIAT S R AT
BAS, 3 73 41 1] A1 WA 25 A1 8 DA B PR AT 5
SR PR AT 45 R AT, R SR B Bk
A5, ¥4 24T S5 SE HE RS B A S,

IR 3t 3 AT 55 S NS A A4 SR
BREHI T ORAT, BARTRAT, WS RAT K
5 GRS AT 2D 3R 1.

3.1.2 ARk A A 3

PRl R AT AR G T 45 AR R, R A Pl
YE I A R A R, T TS A 7
852 41 20 S e A N B R 3 A
i I AR o BAB, LA BB 5 o A
SRS Y= 32 AT s IR TP R
3.2 fElITER It

FENIAAT 58 (I BT ) R AL R 5 11 J 7
T SR W 5 iR,

AT SRR P 2 e e R Ml SR T )
FESERAR L 2E, JF R % Pk 05 BT
SR hIAS. VIESTHLLL R IR A AT A
Ml S R A S R R R A O B R ST AR
B BB R B FHRRIRZS 7 kg 1k B B R ES
P R B L RRIR A8 5 0 L SR AR S48
for L AR B RE S
3.2.1 fEMbHAT IR R R

PRI AT BN e A 1 et T TR 53, O

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2013 4 224 H 2 W

http://www.c-s-a.org.cn

A [N VA

R Sty Il
AR L B BRSBTS

BFI A ARG, HEaBE, Wi HFRE, AT
BT, AN, AREAT.

SR 20 ARESEIRE B 5 R TR R B R
TR R, WS BRESR R A I A B AN RS
91, IS ot w2 K R

DB 3 BLESBIAR S B 5 v A T
SN P L 2 B AT gesh i, I 100 AR b 5451
i IX LA (Rt

DB 4 ARGl R A TR, I
R 2 R A ) AR AR N SR S, R R
f, TN RS AR sl ) A N AR B B RE
SRS, I X LIRS

W 5 BRI S, Sl AEIRE,
75 BTSRRI RAS,  JU1 16 R AR 52 451 2 1% %
R4 D EMEIDE

ARR6: ARML S (AL PRSI
FIWHZAR S B HARIRGSILAS, #7ULRC, UM R AR
MR H ARRAS, EAEN A AULES, T AR
PRI [ (55 ) P2 ) s A A CRAS A B 6.

AT RS HARIRES SR A, AR A
PP, M ARk 2 AR 17 (FF 55 ) 42 i & R A5 AR
WEZLEHE, kAT sete.

RBl&E (&)
g g
[
i
ANE )| ARk
ng 1] mik fries | | frumm |
I
I
i frll s
I sz HiEEEE fafREE
! s ¢ s s P
i P, s —L BERHL
i k551 AERE
i l ESE... RS
! fiyt b e
: B
I
i F PR S
i B RS
I Bl R
i IR,
I

!
K5 fElkhdr a2 4l

4 4k
ASSCH AR T N T R R

WARZR G, JF A T SR S i i 75
BT E 2 VA B T I R 5 e R
AT 58 01240 45 400 DA B R B 1 i

1AL R G R AT R0, BARA T
[ T A L8 R i L 1 B, L A
Tl TR AU S 0 0 0 0 45 A TTEA T
Litr 08, JuHORE AR B AL R A TS A By T 2
HESR IR 2 50 LT 5, S 4
ST e 00 P RS, SR 2 A
AR HE S 2 S B R, I Al T 95 4%
PRI, iR M AT A S R N
95, Sk, B AL RN RS R IR T 2, il
IR EL %, R T 1 ) SRV 16 - 5 ) e 35 S 445
AT B T8 e S R G e

T4 R A0 2 2 MR TR, s D e ok
N FH A A R I 2 5. AR S T OB S5
S5 AT AT SR PO A, 7T BT R R S A
VPG TS 10 1T 48 5 B, 7 S 2 2 BT B
SRR, BRI SRR R, B T Ry
PG TN RIS R G HOWE AT 5 R, T A T 4
BRI 2 P T e 2 ARG 1 4

Sk

ARVEE S 8y S RRRI TR I b I Eete SV v VS S UIE P A TE
P 5 S MR o [ 4 R 24H,2007,9(17):3944

2 AT, F1lE, S TSV S MO B )
5@5,2012,34(13:78—’81.

3 ﬂjr%J%,%ﬁ,iﬂﬁﬁ’rﬁ?&iﬁ%%%iﬁi"ﬁrﬁ@*ﬁfﬁﬁixﬁrﬁm
5% T RE,2011,12(39):58-61.

4 Darken CJ, Anderegg BG, McDowell PL. Game Al in
Delta3D.

5 Darken R, McDowell P, Johnson E. Projects in VR: the
Delta3D open source game engine. IEEE, 2005(5/6):10-12.

6 M, BUTLDL A A i AR R ST I R TR B Bt
2£4},2005,16(2):38—42.

7 VAR SR A S RRE VA RGP T LT A5
B #£,2003,12:26-31.

8 SCHpHE, RS, RN A T IR R R B
55580/ SN R 4¢,2008,29(1):57-60.

System Construction &4 ¥ 67

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



