DOI:10.16749/j.cnki.j ecjtu.2015.03.008

53255 3 ) R LK ¥ ¥R Vol.32 No.3
2015426 A Journal of East China Jiaotong University Jun.,2015

X EHES:1005-0523(2015)03-0012-04
ETFNFREEZEERMENEBRZINEEMAR

REALL, FRRA, B i
([RBF R IE ST A s 5 Be , _LifE 201804)
R AR SHEEFIN ENITR st R, KA 5B BAE S AR RS PR & 7] £ 3HATm i 245, LR LB R =
LN ak AL A F kA BB T HAT AT R AL, A B ) AR R F AL AT AL, AR AT R ok e AR AL AR ) Fnl ke
A 6 4 B Fa 5T S M AT T, 55 MATLAB 45 A3 47 B4 3iE | JE B 3% A 25 M i O iR R B 12 59 £ 09 Ao HE 5 .
KR AT BAR A Mk BT TR B AR
RESHES U237 ERFRARAD : A

N T BRIV L AIa 8 WA RIS G- RG] PN AN 91 2R e B R - 2
AR TS DM S S, Bl I S, e 0 )t 00 A, A8 SRR ] e ko, B A DM+ A ™ S50
BN o X0 T PR SR R R SR A8 SRR [ AT RE A, MG L TR R R i 241 22 91 %
PR BN SR 23 5 S8 SRV [T 2 I 3 A A B2, FLRE AR IS4 T IR B MY A iR 22 R | sl e B — L Ik
Al BURZE ML, [ A b3 R ] AL I8 5 B RS R, BN A0 R I H Rl 302 , o e 21 ) GNSS %
P, AT 7 R T BRI AT R RS . SRR R TE I A Y A T AT GPS 2
BIER IR BERRAS e it HR e R 25 A A AR I T R S A Kalman S HEA T 1 1% G EC (4 il
Bro TOEMEET YHT R RS U8 AL 0 TR S/ T 5 AR A AR, B A AR B AT (5 M A
JENFE TR SR R B N BB AL o AR SCR AR A R RS HOR A U B2 7
IR IR XS ) A HEATARNE B AL, LA TR 2 ol S IR %o o o, R T B R R 22 , EA TR e oL
1 TR

ARG E B U P MR MRS AR T BE AR 0 T — MR AR 2t 2248, B R EKF (47 &
RIREUEH) ABTEARZREOUT S8 R G HA AL, EKF ik e nT B — I & ki 2 5 3 3R
RAYRET R 22 MG R 2 A RO . KL T-UE (particle filter, fRIFR PF) i 1 BEAUREAS AR SN
FUEARAT RS BAEA A, J&— Pl 5 A el A e AR RIS T 5 5 IR i Ik i F
EHAE R WSSO A A IR ER T RE SO0 T EKF RYPERE", R 0 . B TARUE SR 78
PAFAERL T REA TR S5, S 1 ARG — B, T AR SR 74 ek S 285 32 R ORI 7 B RAE 0 I
W E LU T AR R G R

2%, =S50, (1)

2, =hy(x,,w,)

A w, F8 kR ZPRETTRE s 2, FoR b 2R TTRE 5 v, w, 235 — AR BT (14 [8] o A7 vy e

Y BEA: 2015-03-27

E2TH : EZRHE R H (2013BAG19BO1)

BRI BEHRL (1991—) , %, W08 AR, WSS 07 1) R 77 2 AG B A

BWAES: 0k (1964—), B mIWFSE 5, LT )7 n BB S 2222 5 | i 57 RE



5534 ik S AN S VA B o3/, & RPN Y SN Sy U] @ S Sr KB o VA 13

JF5 5 £o(4) 1 by () 2330 R ek R A 2 2R R A
2 FFEEBEITRSEHEFERMNEFE
2.1 SEMIEIHER

B it R ALHE CA (SN ) (CV (5)38) LI CV 2 CA FRIRAS o Singer B R AR 2R AR AYHIL
SR L a(t) IRNEIGE SR — B st IAH e A2, BEF IR CV 2 CA Z B AR RPR S  (HJE T4 4k
HRAF AR AL F CV 3 CARES , L Singer BERY FLHEAZ 7% , TR Ry 5735 2 Mk i SR 2 (R R SR I 00, 0T AAR SC
B HXF CA B TIFE

G2 CA iz SRR
o1 0 0
X(t){o 0 1}((;){0}%) (2)
0 0 0 0

A XO=[x0) %0 0] 5 %0, x,0)  x,0) 73BN ¢ W20 RN, FREFIEELE ; W) £om
W BE o 0, 7525 0 0F o R (Q2) RIS 1325 ARETT R

010 T°/6
X(k+1)={0 0 1}X(k)+ 72/2|W (k) (3)
00 0 T
x,(k) N B
K X(k) =%, (k)| 5 W(k) Sy B [ B 0T I M R 5 T Ry B BCRAE A 10
x3(k)
2.2 HEWEMERFUNEFE
R AC SR [FT28 Fr 0 T8 o7 Jir P R 158 22 43T, R LA 38 52 SRR [l 2 1y 0 1
x,(2)
Zn=[1 0 o]lxz(t)}m(t) (4)
x3(t)
K Z,0) A ¢ BFZI B0 B N (k) XA O f I s . fE K (4) B Euik 45 2 s i o i
[2,(k)
Zk)=[1 0 0] xz(k)}zv,(k) (5)
EAG)
()3, AR e X el TR T A St 1) D B 5 2 (V1R 25 A3 B, 22 i TS T P AL S (g oy AR
[, (¢
Z,w=[0 1 0] xz(t)]+N2(t) (6)
_xs(l)
A Z,0) hy o EZI S B AR T 5 N, (k) SEF(E R O BN M s, 45X (6) Byl , 1538 B ol & 7 F hy
x,(k)
Z,k=[0 1 O]{xz(k)}+Nz(k) (7)
x5 (k)

3 BIANFIRKIIFENEEMESME RS

ARAEIRFR U5 (4 B, v 81 2 B I (s B G R L, WAL 1 s AR IR R G, R R g v S AL
TUBBAS , 5 SR 0124 1 ER T8 I3 1 TR o ) 2 R SRy R U # %) 9 as A pIRAS HEA A T, T2 U A
R 1 AT IR I ST A7 A AR5 S T RS A [R] IR 2 36 25 5 A B A T BT . X
PR B R AR A5 L SR 2R BRSRAMA T X, o K X, OB BERERE RS VRN — R g
FOFER:



14 LS N BN e 20154

N e 7
‘ ~ ) N
58 SIS 12k > Hicdin b > R
st 5] B
W) i N ¢ ol . -
l Xg’azAPg g’a IP Xg,P
" : X.P, |, =
Tk AR > RE b > RERE I M| BiES
N e
I
B N A AR > B Ak B >

Bl BRERAT T 3 R 8L 2R S A
Fig. 1 Structural chart of federal particle filter speed and position detection system
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Fig.2 Estimated and real position after information Fig.3 Estimated and real speed after information

fusion based on particle filter fusion based on particle filter
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Fig.4 Position error after information fusion Fig.5 Speed error after information fusion
based on particle filter based on particle filter
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Synthesis of Tributyl Citrate Catalyzed by Rare Earth Solid Superacid
Szng_/ZI'Oz_Lazo3

Liu Jianping, Wu Lili, Zhang Junjun, Xu Peifei

(Department of Chemistry and Chemical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Tributyl citrate(TBC) was synthesized by reaction of citric acid with n—butanol using rare earth solid su-
peracid S,05"/Zr0,-La,0; as the catalyst. Effects of La content on the catalyst structures were determined by using
XRD and FT-IR. Effects of catalyst dosage, molar ratio of n—butanol to citric acid, reaction time on the esterifica-
tion rates were explored by orthogonal experiment. Results show that the catalyst can present the best behavior un-
der concentration of the La content of 0.07 mol+L™". The optimum synthesis condition of TBC adds 4 times of n—bu-
tanol to citric acid, under the condition of temperature 175 °C for 180 min using 2.0 wt% catalyst, with the yield of
ester reaching 98.27%. The catalyst can be reused for 5 times without significant decline in its behavior. The struc-
ture of the product was qualitatively analyzed by refractive index, FT-IR, 'H-NMR, and "C-NMR.

Key words: tributyl citrate; rare earth solid superacid; S,0s" /Zr0,—La,0;; esterification rate
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Maglev Train Position Detection Based on Information Fusion of
Particle Filter Algorithm

Xiong Chunhong, Li Xiaolong, Han Jingru

(Institute of Railway and Urban Rail Transit, Tongji University, Shanghai 201804, China)

Abstract: In order to improve the operation safety and efficiency of the maglev train, multi-sensor information fu-
sion technology is adopted in low—speed maglev trains speed positioning. The relative positioning is realized by
the radar and cross induction coil, and the absolute positioning is conducted by the balise. Particle filter algorithm
is used to analyze the low—speed maglev train speed positioning accuracy and reliability, and MATLAB simulation
is then adopted to verify the results. It maintains that the fusion structure and fusion algorithm effectively improve
the positioning accuracy of the train by exploring the error effect caused by random noise.

Key words: information fusion; speed and position detection; particle filter; balise
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