5529 B4 2. 1) R K ¥ E R Vol.29 No.2
201244 A Journal of East China Jiaotong University Apr.,2012

XEHE:1005-0523(2012)02-0031-05
CRI3HEEMUERFTERZNIZITE XN

Rt kA
(1. FI BT HRD AR 2B 195 BT 2100315 2. FRM B RHBAS A PR B T g #5M 450001)

HE.CRH3 B 2 R A S SHHHA, L3 £ B3 R TH AN, CRH3 S F EIE IG5 A RRGIFL, § &3 & 8] Lt
ATBEME B ME A TR AR FAT R AL @) KA, 5 A £ A AL RAE B KAk ) . CRH3 %) F 25 3k 45
HAGR A EMILFER AR, 3 CRH3 30 £ 05 St 74 = 4 B L) EF A L T AR T RITA, R THE RTAL £
LU LM A B B iR  R BN B E T RE GBI R E o KR SRR ¥, e R LR R &
BABER B R A ARG, RS T IR IR T 20l s, ik T 40830 11 33 Sk 95 JL3% 3 vAREAT 3] AL 64 9]
AT, R BT,

SRR CRH3 B35 B BEATE B s MOFE AL 22 5 3F SB35 47 %

FE 425 :TP391.9 MERARES: A

e ek K i ) TRV R A5 AR A RN DML R RE Bt 5235 . AT FRIET F F2 R A v sk
Bt s 4 A ), RIALET IR A DN Y o H RSl 4 22 B i ) Rl 3h 42 RIBL G Mk A 5k 5 3
FEr) LA IERE o SR AR R rh, 22 B 27 T eR AR . B 0k ) 1 25 P 2 0 e R e A0
B R TR R, R R IIBIL] bt 4, Bl son LB se o 1l TERER 42 A A P R (B 2R XELATE
e BRI IR AT R DI 5 38 70 R i g A e A B SR A E BRI A S I R, (H 32 B 4 IR , B Sl
Tl FA) SEC BT TR ADRIE o

RIS A, 4 CRH3 4221 2 3db A7 4 = 4t Ji2 A0 31) 7 a8 SRR AU 10, 7E 0 BLR G0 1 X4 5
PEAT B SRR B B A R A O AR RO R @ VR A S R AU B AR
HEBR AT LS S AT , AN A i BB, AN 2 R 2R, e i AR e 225 SOk 115 O il DUERAR
BCE PSRN B TR Sy 7 B B SRR s @ FE RSO B = 4R =4
Sl A5 2 AR B 20, e BB LSE W sd 2, IR 32 53 2 ST BRI P s © AT LR AN AT AL
AL AN RS R S AE A SR Sz 407 385 © A5 B SRR s, 2 (8 FRIR

CRH3 Zh 4 i A 35 H AR GBS 52 B, REAS e (5 EEREE T X 8l 4= AR TR PDL 2 Bl ke Faekk B |
FRIEWAT 4ALBRAE DT T B9 2 AR Ee B A ROt b i 7RI R T IR

1 EMILRAE I

HEALBLSE (virtual reality, i FR VR , SO R I LI H) R4 H BURY R BT HoAR , ik REEHOR sl 41
D7 ¥ REMT FLRELEAL I anla] B Py G — i, © 28wttt b — SRl ™ 32 0 FH 21 Tl 9454 36
o M EBRBIGIA R Tl B A T BORUE AR AR By RER, AT St R R T 2. Tolfy

rfs HHA:2012-02-13
TEHE B/ : R (1960—), 5, BIZHZ, W50 )5 m A BRIP4 450

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



32 LI S i/ iy N S 20124F

HRG ISR R 5@, MR IE R L EH T S4B RS, B4 Pl 55 )2 D se g 2
B gt — S 2 LR GE, AT A B/S .C/S TR R , AT 5 4l ERP \MIS RS TCEE X2 , SCHs
SqlServer Oracle \MySql %5 F= i 5 %

7 FH HE LS B AR A e 8 4 R ML DI A MRS, 2 2T T A 71 o

2 CRH3ZHHFEMBRMERFILIT

CRH3 BLU 25 B {7 1 R G i CGI ki 75t . =4 4= 41075 RN I 6 98 4215 0 SR B, M)
Or R AR B B S A B AR IE RAT R 4R B BB B e SR B ORI 3
LIIRE.

FRGEBETTRENS S VA R A5 IO, BERS I 5 SN 81 A [T A 1 I B DG AR, BT A I ER AR5 R B
R S PR 0 S I SR I 4 HH AR DG A 05 BB R,, I3 A2 i Ay <L HIUBRR SE R Z5 SRR &
LIy PRRE SE P St AT — X — B0 B BT 484 iR isess TR il Ot B RS RE 115
PR BLEA T L RIMA S, B A B9 R R GERA 5 1S R GRS A i S RE ;s R Gef & /Y
PIA LR 5 AR DL —E

ZRAREABGCR ST A R MRS Z FE B 8 CRH3 S 4L AT B3l Rk 31 G
PR 25 LA e/ i 85 s A A7 S B, I ey it  SE M S B AL I AT 5 6 1) AT 47
TR, AR DRt PR (S R i A s UL BB R P O AT iR B R 55 1T 5K, g A2
84T DX B B T e A o7 e 2R i N IR B 55, (2 B AE LG AR 5 ik Rk BB I 2
DR A HERR R 2 A S PFRYBE T s AR IE RAT IR I 2 e B LA B BTN WY F T 85— SR 1
DL AL BRAE TS

TS TR AR S BA: S 5 A B A A D RE s MBS B A s g 2, 2 DUTE I 3t
1 AR T B A H R MU EAL B, IR B SR H A BRI AR R R A — R I ZRERT
AL R G , A4 2 B AR BRI ZRC S8, X T AR RS R T H |, R Gtk 2 A shitH
HURSOF I AR A, BOMARIEC SR T E— 20 BB B RIS B, i KA it

3 CRH3ZWEREMUBHFTEREFL

15 2L R G O FF 4045 3D B A BRI HF % 1 B b F & RS | R R

A5 iR ] Autodesk 2 ] 1) 3SDSMAX A A BB, B Uy i 2k Polygon (£ 18 ) ##
FBE L AT g T U P R 52 A B A L 2 % Sk N — :
(6] BRI A 1 s

B B AL IE (kB S 0 G2 B
), B2 e i (S bk LT BARE R BT 402
TR ALFE ST RN Sk R
WX TR A (5 B 0L 2 L K
ROH R B AR R R R R T BRI
) G (sl R R B4 i i TR SR _
) IS (B KIS MR %3 3SR Al Fiflﬁ%ﬁ‘iimg
B AT M%) A 4538 4T A CRE3 B 7241
By i 07 B R G SR ML R % (CG) B = 4 5%, CG 4 B 5 LA B 48 R B W Il , 4 =
AR AR, 2 BRI T2 10 S 2 s 5 55 B B A 7 35 1 L R G A A 9 4 A 1 7 5
(BN ZEAE Lkl 3B ATITS 5 JRGS IR0 SR R BRI PR B 7 5 ) A5l 7 3 L o R 1
) SN PRI P CRILBRAE 1 B 91 26 72 2 (1 45 Pl e B9 A W75 35 ) HL 75 ML ATP 5 4

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2 S, 25 : CRH3 3 42 lE U S B 5 AR G Beit- 5 58 33

TR O A AT AR A R A T e R LB 7 5 A2 5 e LIS RS 0 7 3 s 2 S B R G A W
B o SR RLRE VTR R SR\ LS T B TR T A AR RIS R BT
SRR SR 7], G S ST S S0k (8 ]
RGN = 4E51 %k H OSG (OpenSceneGraph) £ RSB, OSG i /| OpenGL H AR T %, &2 —EH T
C++ -4 BN FHFE 78 1 (APD) . OpenGL 5 A h & : TRIRT
WL (LR L ) FRZS OLHR BT 5%
------ )RR T AR B 10 . G, OSG 12
J5 B4 A% B SR R B T B ST B 105 | |
HAEFT . R0 FH R QUi ., Quik =
HEA I R B — AN 4 9 C+ FRITE P 5 1 o7 |
JFHESE , T HALS I TR % 3 8 S AR I i
FH P LI T T PSR . QU 5E A T Tl R4 1, A IR Al
HESY R, I AT HMAGRE ., REBTIR H2 RGETREREE

i 2 B Fig.2 Operation interface diagram of the system
TNo

4 FENEEHRE

RBHEHS I LS HL T B CRH3 B 4 R 45 Fis AT IR 53847 T F (Wia 1R 00 B gNRe i 225 1/
SR DL R B R A SN s T B 9 2250 7 25 L AR O B R R L AR G R B
SRR B4 L T .
4.1 FFEIEITHERE

HN A2 4T MR L CRH3 7Y 50y 2221 5 A3 45 BT ) ) 24 AR ATP 32 45 BRI se 5 L 3R
Bt G TSR R A AR 1

G ZEAE AT AT LIS B R 3R/ s IR A8 K 1) 5 AN [ i B 1932 1 7B 77 ; CRH3 8l 4240
F RN R AR 1 5 22 5 | R AR FIDIR S 5 e il Sl RS SO 3l O R SRS s SR RS 3 R0 15 2R o ik
FINE A 5 B 4K 5 9 R A B0 S AT A R A TR N S A3 . 5 2238 4745 BT DAk I 50 HE s 9 2 5
B 0 HRAE s FU0 R I s R AR AL s 155 AR 5 38 20 138 7 10 9284k s /0 A IX A58 5 e
ik PR A 5 AR AR A

IEATET , PR A A PSR 3 ) 24 30 TRAS B S A5\ 15 i A S 0 4 TR LAR S 2% 5L R L A
IE BB 5 4238 HR e v R R I S8 B ZE 1B B A S ATP 38 SRR e 8 I EA T 11590 42 08 48 N ATP 38 4
P BT B 4222 5| K g 1 RO R B 2 R ) s i AR E . — ki A
SERUG , BRTR 5ia TR 25 P i 25 (F RGN & L r AR AR R T ] Rtk
AR Y I8 sh i B ARG TR R AR R C SR IS A IO RS R DL I G R A PR S5 R

FEAE ATt FE R Y 2RI AR 18 A 00 8 2 A 0L P i 2 2 Pk 2, 308 el 3 e Ak B 2R 5 ) 24 i )
IR  ATP B R RIS Gia A T 2808 E e b 0B, NI AT GE S 8CE I8 12 8 Mas a4 i
o MUEAL P R G R SERR SRS I AT 22 SCR[ 10, 28058 T i At 5 5% R Ge X i I et A S A i
B ol AR YRR A 3B A TSR, g RS I 2R T TR A e R Moz Ak % A 4t AR I, 0T e S 3
EIEH 128 Jaa T g R o T REA& SRR S ) ) 2A 0 BB I R S 2 IE A b T
SR IE R A 5 R 25 . XL AL SRS FINGR FER KT . TMS-MMI  ATP-MMI #1554t
FE ARG I8 S R G RN R 0 PJE— S0 s, Bir S i R B GKG F CRHS s 4241 7E B T Iis 1T
—F,

Z N FEIHIL AT 380 A3 42 B G ohe Ja T s o R JBCRH 07 ) R i 7 X6 28 % i o R G $ (BRI A2 S A A
PUFF 28 1) 7 Ak B AT HERR SO BRI 256, TG R IR 55X, T8 A e B HE R 2 Bl 25 52 i 91) 42

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



34 B S = = 20124E

ATP 253 MM LA 2 IE# RS . S RIAILICT: 56 Bk b it HEBR B, AT He 28053 38 2 2 D W4 R ek B
THEIE PR

ARG AR YE CRH3 B 8 22191 42 i SE PRl 0 i 37 5 2 — B A BB | ATP {5 BB AY L) )2 5 )
2 RAE G [ THAAR RN | H X SRR R 22 DK 1 5 SO R G BAE PE b o TR, REEAEA BB IR T 1
FERE b X SR 0 LRI AT 52 CRH3 S -4z iE RS AR IEF RS I .
42 FIEHHFEEMRE

G2 By 124 PE R B AR R RRAS 38 25 BT | S S s S 05 B Hl AR BR . 514 5))
J1EEPERE R L F T X8 A2 A ) 2 ) AR [ ) ) S PERE T 5 R A 1 B ARy — A B, i
J A5 22 () 3E 3 BB ST R N AR T — BT R o O A B S s T
HE T ZI R IR (B IR GBS BB ) R84 BRI AR S E R
I DL eA Tz A EAEH 1 (RI4577) .

AN B 12000 5 W9 4 rh R B E— 2 A IE B B e, W B — S A 3l

Mixd;)z(" =F +f,—(f,+1)+R,+B,+g, (1)
e MR B 5 £ D5 1 s F OB AR AR5 JrsEh Jrilsh gy A A AN F O 3 il gt
F 508 s X, 9Lt ERAIAS s ¢ TR ERIBATIR]; f+ L5 s 8 B s f O
TR A BT R ORI EEA T B, N AR A B 15 g, AR BREINEE Ay (BGE | ih 2k (BE3E
%I‘Ejj)o

4.3 FEHIFHEHE

115 B 22 45 BE % S s VA i) 197 W AL 45 TR A | SIEARE 1050 B 1 4R 0 0 R o6 S0 B A B S S T
PEo D7 EUA R BEAZ 1E A 5 80 26 AT A3 LB B OC R T AT B E (R B BB AR 8 S Frfes 100 52 B B 3 I -4
ARSI BT RS R PR IrA A BT WU RS S O R M s R P AR PE SEBRIE 2
AT X B AAUEES LT A ERE BRI e ki RO I RGeS Hi S PR Dl it
Ayl A R, Ur A B s REHA S B RGAHF A S REE R HREL A TRe . ARG ] il Bh &
GrIHE IR B SCE OL = A A R R . RSk ) R R 4 S LSS I — B
44 EFIBEHE

FIHLERDN G L TFOC F AL RIMLEE TS 23 I 6 RS i A S B B0 R b A H s DL
HEENN L Z A E BN KR, S RIR AR R 5 76 IE 5 R T o0& T 56 R4
MR Z RIS RHLIC R . 5 RGN TAEZ FIHLEG TR 2 bl A F- SRl R NFRa 2
LA PR S e TR e 5 R AH G

L NG I={i, iy, -0 ) s TUEERES G={g,, g, -, g} . T Gel IRELR S={s,s,,---,5,} ; il
AR O={0,,0,, -, 0,} ;s NMITEBT n 2T 205 EET n+ 1 REFTATA AR Z M Z R,
TR p 5 AT RS E S, =pd,.,,G,, ) WilERLER 0, =/d,,,.S,.,,G,,) -

FX AR R I T4 5 | B AR AT P 2 A FE AR KT A T
45 F3|HFHEMHE

PN T W B WAk i e R b B W I B A L RS 1B = M B N RS RNy e S AR B
GNEEGITERB)NEOR . R T 25 TR a7 B i 2 A E St B 220 1 A iy
fATAC R« AR RO o AR 0, ELST S R TCAR X2 s s 2R o DN 58 1 91 K B X 4 e B BEL T o
ENiOF A I (g e R YY) |2/ i o M TN (=LA

G| F B TR e R e 5ia 1740 T CRU3 sh & dIbRifE g th 4 1) A sh Ak, LA

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2 S, 25 : CRH3 3 42 lE U S B 5 AR G Beit- 5 58 35

REAUAR I 2 S AR e BRI b A FU, PP 2 3000 8E0kwo0%

FIHLIHRYOKT . BUDERIA I LRI AP 3 Fi7R 2501 N 7L 4Mokwien)

4.6 HIFHEHBE & 200l - \< R 1 Skm-h-!
TSR 4 CRI3 S E AL TR MBI st e X 1sop

ATP # B) F1 sl s 757 2XO0F RS, s o7 5 & # J00r

W AR B 2 L A s A B 2O S0

FRORFIE o T 30 g - DL £ PR AN 5] 4 i, il s .

0 50 100 150 200 250 300 350

%*ﬁ*ﬂ&ﬁgilgﬂDIES%%o ig;g/km.h—l
B3 Z5|N-EEEI % E

Fig.3 Traction-speed simulation curve diagram
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A Model of Case-based Reasoning Based on Rough Set

Gong Jinhong', Ling Shiyong’

(1. School of Electrical and Electronic Engineering; 2. Center of Modern Education and Technology , East China Jiaotong Univer-
sity, Nanchang 330013, China)

Abstract: Rough set theory has the unique merit of having no use for the outside information and the priori
knowledge when dealing with the Case-based reasoning (CBR ) problem, which can simplify the redundancy at-
tribute in the case library to optimize the case database. Many indexes of case library are formed based on statis-
tical knowledge at the same time. It is possible to retrieve case database according to the difference index and
draw a conclusion for the different question. Finally, it verifies the feasibility and the accuracy of this model
based on the example of the intelligent optimal setting control for the production indexes just as the product puri-
ty and the liquid flow control in the rare earth extraction separation process.

Key words: case-based reasoning ; rough set; data completion; data dispersion;attribute reduction
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Design and Realization of Virtual Driving Simulation System for CRH3 EMU

Wu Haichao', Zhang Anquan’

(1. Nanjing Institute of Railway Technology, Nanjing 210031, China; 2. Zhengzhou J & T Hi-tech Co. Ltd., Zhengzhou 450001,
China)

Abstract: Adopting a number of high technology, driving of the CRH3 EMU train faces great challenges. The
development of virtual driving simulation system of CRH3 EMU aims to train the driver’s using skills of the
EMU driving, emergency fault handling and abnormal driving by multimedia teaching. The virtual driving simu-
lation system of CRH3 EMU conducts the full 3D virtualization train logical model simulation to CRH3 driving
with the virtual reality technology to show the invisible, non-touching, non-entering train structure, layout and
connection mode. It can easily set the fault that often does not meet in reality but is very troublesome to set with
the real ways. It can repeatedly set, find and eliminate electric equipment system fault, which improves the train-
ing efficiency and reduces the training cost and solves the difficult problem of training the drivers on the spot of
high speed railway with good effect.

Key words: CRH3 virtual simulation; driving simulator ; fault handling ; abnormal driving
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