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Target Tracking Algorithm Based on Mean Shift with ELM

MAO Xiaobo, HAO Xiangdong, LIANG Jing

( School of Electrical Engineering,Zhengzhou University , Zhengzhou 450001 , China)

Abstract: In view of the problem of object deviation when occlusions occur during the target tracking, a new

algorithm using Mean Shift with ELM is proposed. According to the formal information of the object’ s loca—

tion, current possible location was predicted by ELM, the iteration was started from the possible location in—

stead of formal location, and the object’ s real center is calculated by mean shift algorithm. The simulation re—

sults show that proposed algorithm can track precisely target occluded, operation time and number of iteration

are reduced so that efficiency and robustness are improved.

Key words: target tracking; occlusion; Mean Shift; ELM



20164 1 A
$378% 14

Journal of Zhengzhou University ( Engineering Science)

O K = = (T2 M) Jan. 2016

Vol. 37 No. 1

XEHS: 1671 -6833(2016) 01 - 0006 - 04

ETITARBHEERERESRHAR

R E', #

M, ko

(1AM R TR B g A 4500015 2. {0 R UM 20Tk 27 B Z80F A5 BLAR L[ A 450000)

W E ANAEEERE KFERSEFTIARFFRGEGMER, ST Foa T 48 & A4
PR TP ERRNANMEARLR. ATAARBRER, 23 TR M0 %85 H X XBAE
B ZAGEN AN AT UMEE LN RLBLAAFRONZRLBTFAGMAR. 2R T4
WA R X FAMNE R TSR CMBEN SB SR XEHNFTE, LB TZA%Y S8 0H X
Fikfeds P Hok , T T BAT 2R B AN, BATF RG5> T MREAT, KT AN
B T AZRE, LR G EE ARSI LARBOESHEERRTIHES.

KB AT H R BB AR 54, RALB R B 4

HESES: TP273 MERFRERD: A

0 35|5F

R RGN R 2R R RS
S A 52 252 X B, A B 1 5 B AR A T
15 FC A FIAR 2 U R D2 2 B T X4
fip s AR BRI T Y AR B iR
R B ] SR L BB 2 L R RGO
T RE Sy 132 FH B AR o A PR AR o
T4 S A B A0 R AR B 25 e e 3R
BT AREMEORSY. AREY BT R/ /Y
PR L L T ELS LS-SVM FIR It Ak 142 ki
AR RSB SR s AR ZE 4 SR 5
AR ] X b i L RO R L AT
B T LR RCR. B SRS R & BT
FERRHEA TR, B W B B 2 TG S48 b7 2 ) 1
FROME. SR BT R B 4% S ) R LA
W 25 2 R0 B v, o 4 vl A 3o s T 1) 2 33
FEFERRHEAT A2 R A 2 L R4 LB
THE A AESEBRAE P Y W R G AR RS

Willems ' $2 H T —FhgH 3 TRl B OCHE R 5
(AT SRy SHEM T2 T B o R L R L M A
X e X G AT i phe O e o 1R . S0
A7 ok ms SR 7 B 45 i AR 2 b, A S
() 2000 e SR A A A 1 P IR 42 o, 3 A4

I #5 HH#A: 2015 - 04 - 13; 12T B #3: 2015 - 06 - 19
HEWMB: FR A RPIFE S R H (41174127)

doi: 10.3969/j. issn. 1671 - 6833.201504024

HLAR R ST AR T8 5 0] 40 Fi e i o v
Ja SRR S LG TR AT, B R S AL AR
i RO RS FE AR AR DG I R Rl e & L S K
FEOCHORAR W X 2 DRSS RN 2R
A AOCHRAE T R G RS 2 D R R
SRR, S — IRV SR R AL L 5 AR e
HAPAOCHR R G, B T BORHK R o th 5 H
AR R A = SRR R Ge AR M. [, 2 4>
P RIR AR GEZ 0] A7 70 AR5 SR IR, T AL 1
— 2R I 22 G Bl A o AR T P A 2.

1 SAREBRSHXEKS SRR

1.1 SARBARZHXEKSH

FEGR LA 7 e R v, FL A % R 16
RE R AH LA, 02 P I 45 2 5 | e v P2
PRI A . PR ) S R BUE AR B A A
BB AR P 19 AR R BUE SR BT
CEN Y

1) SR B B SCHR 0 A. il TR
PORHE 2 [ 2 AR R, TORHE]FRR [E] 9 KPR T
SBORHE. BORHR OO 5%, f fif 1 b AR R PR
IR RUBUBOR , B 2 A . v T B T BRI L 4R
ER R P R Bl 2 A —E . AR &R
B LT ~ FELUAFR ST KT BRI SR A PO ik 2

TEB B R 1954—) 53 i (5 BHN L RSN R d% i AR 500, BN E 4 Tl B hl s AR &
¥ R 487 m ESTE , E-mail: tchen@ zzu. edu. cn.
Sl FARSC: BRERZE, B0H, TR EE. 36 T47 0 SRME 00 45 i A e B st A 3 [0 ). SO 2244 ( 22 AR) ,2016,37( 1) -

6-9.



14 WRER 2, 45

B TAT 0 SRS I B P AR A P A B 7

S SR TR RO — R A SRR

2) U IR AT 38 T il e T AT LA
A A EE’th/J\ TR0 AP L. BORHE Y
WETEIHE A, 2 3t G P AP P P AR IS T e, e 2, v
L BT AR ARSI FA BUKP BRIBOK
PG HL AR AT — S DI
1.2 $REMBRZEE

X 0 PSR A 7 A B IR AT R A R
fif RGN Z =R T RGE, R T R
RGN ORI R G, “HORH R Lk i ik
R RS PR R G 2 14,
IR IR R e ( RV BR R
I BORIRPE R R 5E) Ly ’%:4‘%?&%%@19@%?
il ZR G0 ( RV it B SRR Tl R 4E) L,

B N RHE BRI (5 54 Z, , T RHE] R a]
N Zy s BBORHR N Z,  E A TR O 25,48
F IV BRIBUK - B SR SF- SR AR BR 7 i
JEE S5 S AR o B SRR R T Ve
HH K, =3, AZClkEH AR s 3 M =%7
7R SRS PSSt I ESS M)

Ly = <Z10’Z11>’ <Z11’Z12>’ <Z12’Z13 >} - (1)

(BSR4 1 550 2, , IR DA B Dy
Zy KRN Zo, RS AR E D 2, JE R
i RGN AR S 0 A A Il R Y OGRS e A
T Vy, I H K, =3, Bz R P il R S04 7% 3
NZRTRGE MIZRE I R L, 1

L, ={ <Z20,Z21>, <Z21»Z22>’ <Z22’Z23 >} - (2)

2 A TGO R GE = 8] A QR B I 2y
RYE L, BBORHRE Z,, REE I 73 R 58 L, A
FFRIE Zs FALHR TR 0B £ RIKFL R 5> R 58
L, BRI Z,5 0 R G0 L, BRI 2, REREE IR
PERG L WA 2,5

B LR AR AR ) 2 G A U 4 ) R 5T
1‘%?*“1‘121’5]11[1[5] 1R e 2 A SRk R 4

SHRIA RGLI I 3 DR

1&&%%%%%43%/\ RTRGEE M8
At g
Zy(t+1) =F(X;(0) Zy;) (0 =di; ) +Vy (3)
b X (o) ANk A KR %%%%,Eﬁﬂﬁ%ﬁ
IR, —ER oy S XA ORI Y =41
AGEII R, O3 — R X A B
FEHRIN; 2. 2,20 € Z, Fem iz 8 78 5 A I Z)
t WM F %ff“f#ﬂ SRS F (X ))-Z—>
ZRULX,(0) KBRS 4, R 2,
*HXT?Z R AR VRS E TN R ol
UA%‘@J%/I\#g&?%?ﬁE/ﬁH?éﬁ%*ﬁﬂ.

E1 $AEMEENREIER

Fig.1 Model diagram of aluminum electrolysis process
PSR/ PRSI A
Zy(t+1l) =a,Z, (1) +a,Z,(t—dy) . (4)
Zu(t+1) =bZy(t) +b,Z,(t—-dy) . (5)
Zy(t+1l) =c,Z5(1) +e,Z,(t—dyy) +

e3Zy(t = dyy) +V10 (6)

KT e R R 5 L,
Zp(t+1) =d, Z, (1) +dyZy(t —dy) . (7)
Zp(t+1) =e,Zy(t) +e, 2, (t—dyy) +

e3Z,3(t—df§) . (8)

Zy(t+1) =f1Z;(1) +f2Z22(t_d§z) +
SiZp(t=dy) + Vi, (9)
HA , a,vay b~ bync ~eyneind ~dyve ey esfisfoo

S5 o] DL i /N Rk B AS E)
2 BHHHANERB TGS
2.1 FHmEx
YT R G AT AE R 5 S B4, T “Fi
A 7SR —Fp v IR B OB v 4 R B 0 A RO
W EREEEE RS AR AR Z,, A
2o WG BN 4y + 1 AT il
W Z P 2 W 5
D, = Z(d"k by 1)
(10)
D, =0.
H I, AT LIS 2 YR A B i R 48 Ly 19
S [N =RES
Z,.(t+D, |1 —aZ,,(t+D“ 110 +
Z(1) . (1)
]2(t+D2 1) =b Zz(t+D]2—l l1) +
Zy(t+Dy o) . (12)
Zo(t+Dy 1) =¢,Z(t+Dy —1 1) +
1) + V.
(13)
el i, o] LU B A R ER I I R4 L,
B AL B A

CZZIZ( t+D), | t) +C3Z22( t+D, _dzé -



8 KB R 2 2 4R (TS R

2016 4

Z,(t+Dy | 1) =d, Z, (t+D, -1 1) +
A, Z( 1) . (14)
Z2z(t+D22 | 1) =e,222(t+Dzz—1 1) +
e, 2y (t+Dy 1) +esZ3(t+Dy —d2 1) . (15)
223(1+D23 | 1) =f1223(t+D23 -11]1) +
fzzzz(t+D22 | 1) +f3212(t+
Dy, —dy; —1) +V,,. (16)
Fibas R Zy (04 Dy L0 Zu (04 Dy L)

p(t+Dy ‘L) 2y (1 + Dy, ‘l) s Zy(t+ Dy ‘l) >

w(t+ Dy [ty 5 Z, (1), Z,(t) . Z5( 1),
0 (1) s Zy (1) 5 Zy (1) TERTZ] ¢ B TIAG .
2.2 EHEE

B Z;( 1) IR Z; (t+D,) , FE4
ST SR (RN T 2 W AP b e R

]WAZU(I+DL.]. 1) =NZ; (¢+D;) . (17)

X M=1-pz"'p HATI R E BB —
BIERE T N=1-p, -1 <p<1. HR(17) A L)
153
Z,(t+D, 1) =p, Z,,(t+D,, -1]1) +

N

N N

(1-p) Z,(t+D,) . (18)
Zo(t+Dy, 1) =p,Zn(1+D, —1]0) +

(1-p,) Z,(1+Dyy) . (19)
Zu(t+Dy 1) =psZs(t+Dy =1 ]1) +

(1-p3) Z(t+Dy) . (20)

HEb(11) ((12) (13) (18) .(19) .(20) A]
DS BNPRP Al S T R 5 Ly, i Fs il Ak
Zo(1) = [(py—a)) Zy (14D, ~1] 1) +
(1-p)Z,(t+D,) /a, (21)
Zo(1+D,) = [(py=b) Zp(t+Dy, —1 1) +
(1=py) Zu(1+Dy) 1/b,. (22)
Z*Tz(t+D12) = [ ps—c)) Zs(t+Dy—111) +

(1-p3) Z5(t+Dy3) -
esZp(t+Dy —dS 1) =V,y1/c,. (23)
[ 3, W] LA 3 g P OCHR I R4 L, 1Y
iRy
Zo(0) = [(pe—d)) Zy (1 4Dy ~11]1) +

(1-py) Zsy(1+Dy) 1 /dy. (24

~

Zy(t+Dy) = [(Ps —e) Zy(t+Dy -1 ‘t) +

(L =ps) Zp(t+Dy) -

esZy(t+D,, —di—1) 1/e,. (25)
Zy(t+Dy) = [(ps —f1) Zy(t+Dy -1 ‘t) +

(1 =pg) Zy(t+Dy) —
SsZin (14 Dy —diy =1) = Vo 1/f5. (26)
ti@%ﬁt’:‘ al \aZ\bl‘bZ‘cl \CZ‘CB %%uj‘j;‘ﬁiﬂ%
B0 pyapapspaspspe S RINBITTSEL

3 BRSGHFE

PABESE HL A A= 7 22 R) 2 5 REAERAF (19240 kA
TOURE 40 F A Ry 5 FLXE G2, o E bR SR A A AP AR
TARAEOLT o E A B 4055 i A I 23 )
PEHITE 1. 5% ~3.5% ,940 ~ 960 °C {45 B i il
. TORHA] R HIME - 8 15 2 0 ~ 10, Bl
Ry 55 1 2 O ~ 10, |y AR 7 42 ) 42 it
1 80 LIAEAKE , iz Fl e/ N —Ffe i b Jir e A5 5 ik
TRGES IR, 2l MATLAB 3R {4 #1705 €,
L5 F A 2 FE 3 s

0010 20 30 40 50 60 70 80
it [

2 SUSERESHBERLZ

Fig.2 Simulation curve of alumina concentration

© 955;
i
;!i 950t
&=
# 945

3% 10 20 30 40 30 60 70 80
i [ /b
B3 mRREEREHZ

Fig.3 Simulation curve of electrolytic temperature
i B A5 RAR ], He TAT Ry SR 1) 2 9 53 A X
A A SR A SR B I O G A R TR LT
ASZANFAA Vi B Vi BISE I, 35 F0 35 Bl i 2




514 WRER 2, 45 ZETAT 0 HEm (9 573 L A el A U 9 9

B 7 B3 Pl . FIH AT & (D). Kb i k2h 2Rl 5 TR
2B ,2008: 40 - 54.

4 #hig (4] By . 4% o % S04 4 0I0R2 4 R R L 5
5 N ) 3 T 2[;11;72555;1: B A2 £ B 5 ) T AR bR,

BB Beih T EAOATABUER TR AT ) e e sppmp 1s - SV s e

%%%ifﬁﬂfiﬁg@ﬁﬁ?*ﬁﬂ s TﬁTI‘T H3 %Vﬂf» 7 R B o (], P 5%, 2012,27(8) -

ERE B U IRL R 2 > R R G R T 1261 — 1264.

AR AIERIBIAY. 2 A "R R G ol il 5 (6] ATW7E, 2559, sk A8 9. 300KA Tk e Hi e Al oL

X B =28 G T 2 o by B, I R 0 k47 T U TR 9 326 1 A B o) ()] o A €5 40

AR PG AL O A SRR T 2 “741¢,2007,17(8) : 1373 - 1378.

T A B AR e A A R e R by (7] RO SRR Sl ) PR A A B ol A ad

AR RSB S R . R4 2GRS bAoA (], SN R 5 5, 2008 ,16( 5) -

ST AR , REAS IR 5 50 1E 3K, LA 637 - 636.

(8] RHEH. 400KA §H i Al REFE P Al g i) 3R 8 B 9B

75 \@;%‘ . ,W L4y N ﬁ T )
B . A B R 528500 K e o

VAR R A S R A T — R R AR

30 -40.
% %If’ﬁk (9] WILLEMS J C. The behavioral approach to open and
interconnected systems [J].IEEE control systems mag—
(U] A9, 38 B — o i S Ab R T A B A 5 4% azine 2007 ,27( 6) : 46 - 99.
il s ], R Rt ( A AR R) ,2012,43 (10] BRERZE, 80T 7K U8 I 4 25 28 ¢ (4 254 4 A 504 ol
(10) : 3917 —3923. (] B AF 2 T2FR) ,2014,35(5) = 27 - 30.
(2] A 8. T oo/ N R S AR 1o e AL I 55 LS o R A (1] BRERZE. 25K 30 77 B e (M. 55 K5
SR D] Kib: PR G RRRE S TR HTERIR ik, 2004,

2B ,2012: 77 - 84.
(3] Eithifg. 300KA FEHUAERE T ZH ARSI B

Research on Modeling and Control of Aluminum Electrolysis
Based on Behavioral Approach

CHEN Tiejun', HUANG Chao', ZHANG Jin®

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of economics and man—
agement, Xinlian College, Henan Normal University, Zhengzhou 450000, China)

Abstract: The mutual correlation of main factors is analyzed which influences the material balance and energy
balance of pre—roasting aluminum electrolytic tank in allusion to such characteristics as nonlinearity, large
time-delay and correlation of multivariable in aluminum electrolysis process. Then a multistage-distributed cor—
relation model about aluminum electrolysis process is established based on behavioral approach. The system
model consists of two secondary-eorrelated systems and six related thirddevel subsystems, which are related to
the concentration and electrolytic temperature of alumina. Furthermore, the multistage—distributed control
scheme about the concentration and electrolytic temperature of alumina in aluminum electrolysis process is pro—
posed, multistage-distributed predictive algorithms and control algorithms are used to coordinate the operation
of different subsystems. The global control performance is achieved through division and cooperation of the
subsystems. The simulation results show that the multistage-distributed system built and its control algorithm
have remarkable robustness and anti-interference ability in the dynamic aluminum electrolysis process.

Key words: behavioral approach; aluminum electrolysis; modeling; control; alumina concentration
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A Method for Short-term Electricity Price Forecasting Based on HHT

LIAO Xiaohui', ZHOU Bing', YANG Donggiang' , WU Jie’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Power Supply Company,
Zhengzhou 450051 , China)

Abstract: Short-term electricity price forecasting guarantees the maximum benefit of the parties involved in the
power market. In view of the fact that the market clearing price has strong randomness and volatility, the paper
proposes a combination forecasting model based on Hilbert-Huang transform. The price sequence is decom-
posed into a number of intrinsic mode function components and the remainder by using the empirical mode de—
composition theory. Different models were built for each intrinsic mode function according to the size of each
component’ s average instantaneous frequency. Then the prediction results of each component are added up to
obtain the final prediction value. And the model uses the actual data of PJM power market in the United States
to test. Compared to the prediction results of any one sole model, this method accuracy were higher than single
forecasting model, the maximum absolute error is 1. 53 $/MWh and the mean absolute percentage error is
1.61.

Key words: power market; electricity price forecasting; Hilbert-Huang transform; combined forecasting
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Face Recognition with Complex Background Based

on Developmental Network

WANG Dongshu, ZHENG Guangpu

(' School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aiming at the change of light, background and facial expressions in face recognition, this paper

constructs a face database with complex background based on the face database of Michigan State University

and applies the developmental network ( DN) to the two-dimensional face recognition. The synapse mainte—

nance mechanism is introduced to deal with the complex background, which can automatically determine the

synapses’ complete removal, partial removal or retention. Moreover, it can weaken the background, strength—

en the face and consequently decrease the negative effects of the complex background. Compared with the test

results of the traditional methods, DN with the synapse maintenance mechanism can recognize faces with com—

plex background effectively and the recognition rate can reach above 96% .

Key words: developmental network; face recognition; complex background; synapse maintenance; recogni—

tion rate
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Tab.1 Planning index data of Jiangxi area in 2011—2013
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e e s POR FRE RRA ARR
- - - - Wy BEE EY )
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2012 32. 14 47.36 54.61 60. 15 13.42 11.5 27.56 0.12
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110 kV % 35 kV 3 R & il A Th 2% TR 2
\ it z‘ﬁ . - %% ‘ CERI] Eﬂiﬁi :Eﬁﬁ
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2013 0.17 0.25 632 1.508 44.81 10 000 19.45 45.76
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The Analysis of Comprehensive Assessment Method on Multi-section
Coordination of Power Network Planning

XU Min', SHEN Jinglei', YAN Zhenshan®

(1. School of Electric Power System and Its Automation, Nanchang University, Nanchang 330031, China; 2. State Grid Coopera—
tion of China in Qingfeng, qginfeng 457300, China)

Abstract: In this paper, Entropy Weights Method and TOPSIS method are used to study and analyze the eval—
uation of multi-section coordination level of the generation side, the transmission side, the distribution side in
power system planning. We establish the corresponding evaluation model and evaluate the coordination level of
planning examples to verify the feasibility and reliability of the evaluation model. We can learn from the analy-
sis of the evaluation result that the plan need improve the grid structures, new energy investments and reasona—
ble utilization, as well as topological structure. Then coordination will be improved to some extent.

Key words: planning; coordination; entropy method; TOPSIS; power system

(EHEF 18 W) 2009,79( 13) : 1337 - 1341.

[11] SAAD S,ZELLOUMA L. Fuzzy controller for three — [12] e H XA, TA00R. A U5 E ) 8 I 38 4 0 S 1%
level shunt active filter compensating harmonics and AL A AR 2R ] )], b B B TR 244
reactive power [J]. Electric power systems research, 2014,34( 33) : 5868 - 5875.

Current Tracking Control of Three-Jevel Active Power Filter Using
Non-singular Terminal Sliding Mode Control Method

WANG Jie, HE Xiangdong, PENG Jinzhu

(' School of Electrical Engineering,Zhengzhou University , Zhengzhou 450001 , China)

Abstract: To improve the performance of fast convergence and accuracy, a non-singular terminal sliding mode
control method is presented for the threedevel active power filter to track the command current. Non-singular
terminal sliding mode control laws are designed to track the command currents of d.q axis so that the compen—
sation currents can reach the command current in a finite time. The stability of the closeddoop system is also
proven. The simulation results show that the harmonic current can be effectively suppressed by the proposed
control strategy, and a better harmonic suppression performance can be achieved in comparison with the tradi-
tional triangular wave comparison control and common sliding mode control.

Key words: threedevel active power filter; non-singular terminal sliding mode; current tracking; command

current; compensation current



20164 1 A
$378% 14

KBOME R S s e (T 5 ) Jan.

Journal of Zhengzhou University ( Engineering Science) Vol. 37

2016

XEHS: 1671 -6833(2016) 01 - 0029 - 05
ET LMD EZRR ARG ES MM AR R

#HOM, SR, FXE
(ML KR LK 7B BT HBAH 450045)

B E: ATENEANRAGINADET AP, AT SR ETHERE RN BT T
# 5., k A B3R 344 5 7% (local mean decomposition, LMD) 34 &, 4 4 %% A#.3h; £ 0 LMD 5547 7
BEH S EH I B EFERGH S RTE S RERS SR BT T AR EF L Bk
R ZIRRANZ 5 FRA KD, B o5 A RO =T L H(HHT) %09 4547 4 Rt 4T 0 AT R4 R A N:
JA LMD sk Ae &, 71 R 500947 X155 R A sed , B 2 As s B a5 Jhak B 77 @ b HHT i 2 A4k Ak
KR LMD 3k % A3 98 5408 ; %5 AL K B 38 &4k R E 440 HHT

h B2 S: TM74 XHEkFRER: A

0 58

Wi AT S R Rl RS T
FAE A LA JE L M AR ST 7 b AR A 1
FE A RIS, W) 2 e K A 1R 4 R T
FARAE A B SRR T SRR, B i L R Y
G T X e R LA B A L B AL B
TR LA A R A A% B B2 A2 A T TR, 0T
BIEE S4TGB RS W B A
A AR 7

LT, GV L B IR A S MR S0 1 A
A e /N A8 e S A e A R A R A
(HHT) 2% " 4L55 i LU As 3 th 42 )R 78 4
Bt R REALFRAR LA AR PRI E S, HLAEAb ]
I P 7 AT TR RIS B 45 e s /N
AR BLTE () 3 I AS 4, SR /DN B 18 06 451
RT3 S35 R T 9/ R, TG (E
B A28 S A8 2 X 0 7 0 L A 4
S/ IN S e REREL S e A S A B
BRI T I T 3R 1 A T ek 24 1 125 39 DR B
S 7857 W R AR FIHT 553 5t Bl 4
46 RAL IR IR G 3 S5O 5 Y B, DRI AR 3
B LA T 114 67 1L

JE IR 43 i ( LMD) ¥ £ 8 2 B2 T il v
A 0 R LA e B a8 o b L sk (13 ]

WS L H#A: 2015 - 09 - 07; f£1T H#8: 2015 - 11 - 19
EETIE: [H5 ARB ARG R IIIH (61201101)

doi: 10.3969/j. issn. 1671 - 6833.201509013

ST LMD 3553047 1 R 3 25 48 Hh A 38 D5 A 1) 345
WA E, SCHk [14 1347 T S 28 50— iy 1 54 5
155 ARBA HE— 20 70 M 25 Bk o R 01 25 Al 7% 45
AP K ZHsh. EFH LMD JE N TR 1 &
G S BE 5 RIPLBh S 18] A3 i (EL A AR I
0 507 ECAN S HR XS LA AT, BEAE G 5 5 (37 41C Sl it
Z Peh i (E AP B 399 ) A9 4513, H g a5 2800 B
HABRMEFEE  F HH RSB
R I A SR B AT B 202 TR A, TERRAS I LT
MBS TE AR, AR REESWAE SR
IR T — MR T 1
1 LMD %

LMD i (5 S AL P R R

1) X EHRIE S 2 (o) B E MRS P TR Rl

*&@,\J—i n;.
2) THEAT P AH S 1Y Jry FR AR AR AT Y

m;%wm+MJW@ﬁ@%ﬁﬁﬁ%=

S I B 10 o 4 4 1
my, (1) FIRE AL 48 Ak 11 s AR o, (1) . W B340
A AR

o _Iy(i+n) +y(i+n-1) +-+y(i-n |
y.(i) = 2n +1 ’

(D

BIEEE: GO 1963—) 0 R FLIHN AR AURFIR R 22 2082, 7, BRSO AU TR RO A S e ot

E-mail: 280624367@ qq. com.

SIAARSC: ShEUMS, S U, SR BT LMD R L 1 R SRR S HEAA I B AR W (1], B R 22240 ( T2 00

2016,37( 1) : 29 -33,59.



30 KN 2 2 4 (% R 2016 4¢
A1 2n + 1 RS FERE 2 @ <n BE AN BT T LU (o) RBT AT TR o A I 1
BSIE DU T I3 5 B 51, B

3) SREHES by, (1) k
B (0) =x(1) =my (1) (2) x(1) = ZPEL) +u(1). (10)
4) RAFIS 5 5, (1) oo
hy, (1) 2 HEREMIHEFERE
s () = ay, (1) . (3)

HIBT sy, (1) AR — /\ﬁﬁlﬂ%{;ﬁ ) Wy 2% A 2
XF sy (1) B AP IR AR E] 5, (1) BOBRAE R4 A

ﬁ“lglﬁ ap(t) ’%012( t) =1 J\UU\E% g11( ) TEQ/I\
AT AW s, (1) ARALIIE S, T

PR R s (1) A— D EiPE B E S,
AR

hy (1) =x(t) —my (1) ;

hip (1) =s,(8) —mp(8) ;s

, (4)
hy, (1) =S 1)(t) -my, ().

hy, (1)
Dsll( t) = a“(t)’
2 b
e =y’ (5)
i :
O

hi, (1)
@s (1) = e ()"

BRA IR ﬁﬁﬁ lima,, (t) =1. Rkt £
%mﬁgxélﬁﬁ%mmﬁAgﬁuus%gns
1+A El]L ERZE;

5) SRAFIEE AL LEAE T a, (1) , BB iR (E
PRI

(11( t) =a,(t)a,(t),

:kljlalk( 1) .

(6)

6) F BN IR L2515 5 o, (1) 5 i

51, 0) O A5 B AR5 5 2 (1) B —1> 3R
?H?@Z/\E'jﬂ

sa,,( )

Fi(1) =a,(1)s,(1) . (7)
iZ@ﬁﬁ%@@Tﬁﬁﬁ‘%ﬁ Hh B s TR A T
A BRI R AE '3ﬂf$ﬂf$ﬁ$,/ﬁiﬁﬁﬁﬁfﬁ$@§iﬂ( t) AJ
FEEC ST ERes 81 ( TRH-JMEI]

£l = 1Tr d [arccosétsln( 7)) J (8)

7) JE AR x (1 ﬁ#&itﬂ — I Ry

HEFRES u,( w, () VERHTHY AR

%viﬁurﬂ% ﬁﬂ k YJ*(,E@J w, (1) 9
BRECH IF, TR RN

[Pl(t) =x(t) —PF,(1);

%hu>:umt>—Pwa;

E .
Lo (1) =u,y (1) =PF(1).

FEBEATTIL R 2T B 24 Db 6 1
SV R T PP 8 2 T 4 B
S5 5 = HIZCT Z 550, T K 45 AL R 37 0
ML IV 55 3 3B EL 2% 1200, (L2 o
L 07 o £ 8 GRS 25 (8 P S T4
T RS IR 2 07 1, 253 v B A B 254
3, WA S A AR 0 i RS AR R 1 5B
171,

AL L BT P TSP e T
T S 3R A K B (R RS 45 L TEEE
11502000 £l 3Rl 46135 50— f b B )
FER DRI IS | PR £ 1 Pk
HER 5 M E B 2% JUA 6 B 5 5 e 5h
AR, JEr o (1) fO22 0 R B R B 1
1, S5 BIARFHEF5 5  H T FIZ 1
o I B B ACFIR R, ¢ (R RB AR
GEEMRRL F— A G LMD 14 6
F I B

=1 #HaESER

Tab.1 Disturbance signal mode

kA AR K B
v x( t) =sin wt
bt w=2mff=50 Hz
x(t) ={1+a* [e(ty) —e(t,) 1}sin wt
e
WIRHTH 0.1<a=<0.8,0.5T<t, -, <30T
x(t) ={1-a- le(ty) —&(t,) J}sin wt
X y
IR 0.1<0=<0.9,0.5T<1t, -, <30T
y (1) ={1-a- [e(t,) —&(t,) ]}sin ot
LIk 0.9<a<1.0,0.5T<t, -, <30T
x(t) =sin wt +
ace " [g(1,) —e(t,) ] sin Bt
AR ‘
0.2<a=<0.8,10<¢=<20
6<B<18,0.5T<t, -1, <30T
w5 s ko x(1) =sinwt+a- [e(ty) —e(t) ]
1.0<0<3.0,0.05T<t, -, <0.15T
3 x(t) =sinwt+a- [e(t,) —e(t) ]
AR . ‘

w, =27f, .f. AL
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Tab.2 Transient disturbance signal simulation model
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Fig.1 Voltage swell signal detection
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Fig.2 Voltage sag signal detection
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Fig.4 Transient oscillation signal detection
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Fig.6 Frequency fluctuation signal detection
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Tab.3 Detection results Using LMD algorithm
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Instantaneous amplitude and frequency curve using LMD algorithm and HHT algorithm
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Fuzzy Reliability Optimization Design of Gear Transmission Mechanism
under Multi-specification Restriction

HU Qiguo, XIE Guobin, LUO Tianhong, TUO Kui

( College of Mechatronics and Automotive Engineering, Chongging Jiaotong University , Chongqing 400074, China)

Abstract: In view of the problem of the gear transmission optimization design, based on the integration of fuzz—

y mathematics and reliability optimization design theory, a mathematic model of reliability optimization design

of the mud-pump gear transmission mechanism was built with its stress and intensity obeyed certain probability

distributions, when the film thickness ratio and critical speeds ratio ware put into constraint. The global opti—

mization result was found by using GA toolbox in Matlab. The optimal results show that the comprehensive per—

formance of the gear transmission is improved efficiently, and the correctness and applicability of that optimiza—

tion method is proved, hence it provides a new reference for the gear transmission optimization design.

Key words: gear transmission; multi-specification restriction; fuzzy reliability; optimization design
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Research of Powertrain Control Based on Synergic Power Supply for
Electric Racing Vehicle

HE Yilin, XU Shiwei, LIU Rui, XIE Xuefei

( School of Automobile, Chang’ an University, Xi’ an 710064, China)

Abstract: The key to the improvement of the performance of electric racing vehicle is to promote its dynamic
performance, while the main factor of restraining dynamic performance is energy resource. In view of this, the
research method and experiment scheme of synergic power for electric racing vehicle is put forward. The com—
ponents of synergic power are obtained and the synergic power mathematical model is established. The control
strategy is worked out according to different working models in different conditions. Finally, the performance of
synergic is testified with experiment. The research is of great significance to improve the dynamic performance
of electric racing vehicle. At the same time, it can also prolong the life span of battery.

Key words: electric racing vehicle; synergic power; power train; control strategy; test facility
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Tab.3 Experiment free modal frequency table Hz

Bk GIESpTES Birik LESpTES
1 12.238 11 106. 454
2 27.892 12 133.480
3 30.838 13 183. 853
4 36.183 14 227.602
5 45.627 15 252.389
6 50.970 16 263.777
7 68.856 17 287.875
8 82.179 18 298.133
9 91.695 19 319.558
10 98.574 20 333.893
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(d) UM EARE (o) FREMEERY O BAMEERE
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Fig.6 The first six-order modal shape of exhaust pipe

5 #Hig

S A R R A ) R AT A R
BT, AR U AR RS A LU B L
LSCE 3£ xHAR AR 247 A0 B, 3 Br W, 1% 07 vk
REAS A MM RS 2000, A Bl o o7 P

e R HAHE.
S E ik

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

s, BRE R, WA, FORFEHFR R B
RO IR B BT [T ], R H iR,
2014 ,26( 4) : 796 —801.

ZRAEARE. SRR AT B R T (M. b B2
At ,2001.

KA. 4 B IS /b ik kit e se (DL T
PN AL TR AP 5 VR4 TR B ,2012.
BLE, 5%, BRI, 5. 255 /N e B A
ARSI I 50 B A B T i [0 R EBR,
2006,23( 10) : 32 - 37.

WD RSN B EUE S B AR St fi /N — e
fife 1) J LA 254 g AR50k [0 ], e 72412, 2002, 30
(5):757 =759.

AN, B0, RAK A, 4. BE T PolyMax Jr i 1Y 4t
BEAEFREBS S U], 152 T#,2009,31
(5) 1440 —443.

PES AT KRS SRS 5 A (M), b
ot de Rt H TR A, 2013,

44, gl 5T LSCE &5 A FDD Bk iy Ik
i sh AR (], JR3h. K52 W7,2003 ,23
(3) :195 - 200.

W GIRE. S5 BRI I R0 O i i o8 (D], :IL:
FODCH T K28 KR TR 5 #E 52 B , 2007

T4 %, X 4. R A LSCE 7 iR B 325
S HOEEgE (1], 88 Wi 4k 71 2%,2009,23( 1) : 85
-89.

Application of the LSCE Method in the Exhaust Pipe Mode Analysis

ZENG Falin', XU Kai?

(1. Automotive Engineering Research Institute, Jiangsu University, Zhenjiang 212013, China; 2. School of Automotive and Traf—

fic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Identification method of least squares complex exponential LSCE ( least squares complex method) is

applied to both the weak and strong damping damping to identify the intensive modal. For a car dual exhaust

pipes, exhaust pipe experimental modal has been to be analyzed by using LSCE method and the conclusion is

drawn that modal distribution of the exhaust pipe is more intensive. The tests showed LSCE method has strong

adaptability for modal parameter identification.

Key words: exhaust pipe; LSCE; experimental modal; steady chart; parameter identification
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Fig.3 The model of soil base on the bearing layer
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Tab.1 Material model parameters

PFC3D FERIZ %) FLAC3D #iRIZ 45
MR R RIE I, AW EEEER W RN MEESM HRBWR SUIEE
p/(kg+m™) r/em - B B pl/(kg+*m™) c/kPa d/(°) K/Pa G/Pa
1 600 0.5 1 10 0.5 2 100 25.4 15 3.3E+07  1.1E+07

3 T TIREMGRAEHNBES SN

3.1 BEREXMA R

+ TAg IR EE A 400,600,800 mm3 Fifi, 4% 2
{5 A7 1004150200 mm. Jin#k i & A% = HhfLIE
7 BRI, B KA 1.1 MPa. 43k 3] 5K
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JE RN 28T i v AN ] TS S0 i A S50 )2 1Y
NS AR R B 4 B, fE 4 nTRLE 1 7
TNZERTIH R T 2B O K, - TAR = 454 )2 1)
N7 75 0 A [T 38 K, I B A 285 4 )23 Ah T i AR
e B FE M5 W, far 8 4E+57F 1.1 MPa (1)K
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Fig.4 The stress-strain curve of structure layer in different welding torch
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Tab.2 The contrast of elasticity modulus between lab testing and numerical calculation

I = JEIE /mm FPEA e/ MPa R E S/ %
E NI BUEAAL E NI BRI E NI BUEALAL
Totk = Totk = 205 180 — —
400 400 247 234.9 20.5 30. 54
600 600 240 227.3 17.1 26.3
800 800 236 226 15.1 25.84
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Fig.6 The elasticity modulus of structure layer

with the same welding torch

3.3 THREREEHSH

R T BRI RS B A S5 R 2 X T 72 %
AR TE B, 2634 e LT 400 ~ 200 mm 600 ~
200 mm-800 ~200 mm 111 4544 2 5 A& i i
S5K4 2 1) FLAC3D [ R A 2R A 88 ) (57 o 04 7
T L. K AN TR 8 A2 I 3 BBl A DX 3 im BT R 7R
J2 10 T AR EL I T e, Hea R 3 R .

®3 FAEMGEMTEREEEEESITER
Tab.3 The statistics of the vertical deformation on the
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400 ~200 — — 17.36  10.4 72.24

AR 3 AT LA B, Xk AN A5 1) 45 44 2 it
SEMTERG . T AR Z B AR KT 8 mm (175 [
P B AN TR AR )2 T T 1 ALY 2. 8% , HLAETE KA IX.
3o = A R R I AR AT B IE R O WA R
TAS A AR PR ELn g 5 i, T AR 2 B B
FE A b B#ARR , Horb SR F 554 400 ~ 200 mm () +
TS B SR 2 I A 8RR i 3 ) AR T R X
35 HEAS T R 2 0 AR 17, 36% , Ho e A
5], B A 0 S R R SR TAR =X
AT 2 AT A3 A BRI = TS 2 T A5 45 4 1 1)
GRS 5 GRS B VR FH T b AR .

4 Hig

1) X WA R FH A T 25 0 A A 3 I R R
HEENIGE] TR KA Er. + T A = 450 2 ik
L i iy HL A B KA 38.61% .

2) TEM R —E MR OL T, B M 2
AR/ DN , b TS 28 4540 2 AR RE 7 4 5.

3) FEMS AR — A B BT L B M 3
3R, TS S 45 2 R BRE T A 42

4) B15h 400 ~200mm fY 1 TS 5 250 /2 16 o)
AL R DI 5 R A N RIZ T e AR 17.36% , H.
OIS 5] I AR f -

SEH TR PR A R B — e, N — 4
K REA RN G A [R] 23 R i ROREAR 8 A1 9 T 3 2
R [R] NR R 05 i 20 B s 45
2 FIBE AT, 25 SR S35 254 15 0% 1T 45 F) A 5
321030 T A A5 R T2 Tt TR RE S R
REA it — LRk,

S Z ik

(1] Bhogsk, EmEN], BN o, 5. R0 AS I8 X 32 M 6 1
o7 3 N AE SRR AT [T ], AR R R A AR
M) ,2011,41(1) : 181 - 185.

2] BXEALE, XUAG, B %, 45, WL 350 5 A i £ T k%
SN RALIE 4347 (D], b 28 B% 24 41, 2014, 27
(5):97 -105.

(B3] EJ A, ENAE B £ TR 5 S 2 il ke
(V1. RISl TR A4, 2013,21( 2) : 249 - 257.

4] FJ 7 e, EALL. B AT - TR E R
ekt 1], 445 1 71%,2012,33( 10) : 3020
-3024.

(5] Rz ATEG I, 25 R A, 55 W I 0 SR M 2 A
WP R RS ()] K TR 4R,
2004 ,44(4) : 536 —538.

[6] BIAN X C, SONG G, CHEN Y M. Deformation he—
haviors of geocell reinforcement in pasternak ground
[J]. Engineering mechanics, 2012, 29 ( 5): 147
- 155.

[7] DASH S K. Effect of geocell type on load-carrying
mechanisms of geocell+einforced sand foundations
[J]. International journal of geomechanics,2012,12
(5):537 —548.

[8] JIANG M J, YU H S, HARRIS D. Discrete element
modeling of deep penetration in granular soils [J]. In-
ternational journal for numerical and analytical methods
in geomechanics,2006,30(4) : 335 -361.

(9] Jafd, w4, sk, 55 BT e - SR E
T4 A B B S A B A (1], 5
5T 4R, 2012(12) : 2564 -2571.

(10] POTYONDY D O, CUNDALL P A. A bonded-parti-
cle model for rock [J]. International journal of rock
mechanics and mining sciences,2004,41( 8) : 1329 -
1364.



514 TEMGAR 25 2T B RSB S5 75 7R Y 1 AR SNl A1 AR S RE ) (B AL 53

(1] Jalfd, £ 4 LVEA], 5. 60 10N £ T4 Bk (3] BRadide, 200 MIZE 08, 45, 1 TAS IS 00+ i 40

FHE LA AT 5T (T A + TR A% 4R, 2010 WA AR 5T (T]. %5 £ 7%, 2011,32(S) : 66
(1):61-67. -71.

(121 SI045 k. 3% 1) Jon 373 0 4 o 9 3 0 4 RSO I 45 £ 7 (4] B, 4 TS =0 e A7 3 2 7R 4B 1 i 52
B (D] AT : WA= S TR 2 e, 2013. (D] PH%e: K2 RAE BB ,2013.

Numerical Simulation of the Bearing Capacity for Geocell Reinforced Gravel
Based on Discrete-Continuous Coupling Calculation

WANG Hainian"?, ZHANG Ran', ZHOU Jun', LIU Yu', YOU Zhanping'"

(1. Key Laboratory of Road Structure and Material Transportation, Chang’ an University, Xi” an 710064, China; 2. Traffic in
The Power Construction Co. , LTD, Xi” an 710064, China; 3. School of Civil Engineering and Environment, Polytechnic Univer—
sity of Michigan, Horton 49931, America)

Abstract: The base material of geocell reinforced gravel has strong ability to adapt to the deformation of the
subgrade, but its bearing capacity and deformation mechanism not clear. The discrete-continuous coupling cal—
culation was used to calculate the mechanical properties of different geocell reinforced gravel composite struc—
ture and the composite structure in which the geocell was not set up in the process of loading. The geocells in—
clude 9 kinds whose height is 100mm, 150mm and 200mm , whose welding torch is 400 mm, 600 mm and 800
mm. Then the elasticity modulus of the bearing layer is analyzed. The results indicated that the bearing capac—
ity of the subgrade got an obvious improvement after gravel was enforced by the geocell. Elasticity modulus of
structure layer increased by 38.61% . When the height of the geocell is fixed, with the decreasing of the geo—
cell welding torch, the loading capacity of geocell structural layer is increasing. When the geocell welding
torch is fixed, with the increasing of the geocell height, the loading capacity of geocell structural layer is
accordingly increasing. The geocell model of 400 —200mm, which big vertical displacement accounted for
17.36% of whole bearing layer area, evenly distributed, and the best reinforced.

Key words: road engineering; geocell; reinforced structure; bearing capacity; numerical modeling
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Tab.1 The vehicle parameters in detail

S Bl
MRS/ mm 4786 x 1928 x1 807
Bl /mm 2910
P, H /5 /mm 1 646/1 648
i & /mm 878
J5 & /mm 1 000
TTEFAR/L 835
A T kg 2210
ZE B, T /) kg 1 148/1 062
AN E Sy LR )R % 52/48
T it kg 375
T kg 2585
T EIAT 1T /)5 kg 1251/1 334
R B H L WS % 48.4/51.6

L (R %) /mm (1473, -386, 439)

EH B Hypermesh X B¢ 42 g 47 Rij 4 B, %f
BB BRAE R e M FE ST, A s L AL T 4 4
WP 2SR R SR B 0. T8 0 i B 2 T S O T
Ui G B AN R AR E R SR B
PR 2 1 3 PO 42 O R AR S B ) 2T
A T AR HIT( spotweld) . K HLIG( rigid)
R AL X012 Bl R ORIERE A P25 Y

EFE T 5 I7(1965—) 2o AREERTT N, T 8y BOE 2 Be ) o, Wi, 32230 4o T 3% 5 T 9 20 MW T

Y&, E-mail: liuxiangbin560@ 126. com.

S| AT BT 5. e TATMOCHE L SUV R SRRERE AT RIS V). K224 T24A) ,2016,37(1) = 54 - 59.



514 IS BT FROTIE S SUV )5 B S5 A 5% 55
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T 846 723 A BRI R Ry 2 0 PR AL R ERRE AR
A, A H N R Rl 53 BT 2K HI TR BRI, 1 e fih i 2 S ORISR, HE
St E LA Z — W] DLW s o
RE &, SN AT G 5 1y upihs X ARG & &
BRI, BT LLAE 3 6T IS AR B AT A S il 42 0ok
PR R PEEAT T 20 A, 78 Hypermesh Hh £ 47 i
b PR 2 J5 A5 3 HAG BR oo Y, A PR ST AR AU A 5
16 9584~ BT, 75 362 A~ 45, % il CTRIA3.
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Fig.1 Finite element model of the vehicle KT TR R R ATHCT AN Efer i e ) SO

Sy TR S T4 7 45 1 TE W . % B I*ﬂﬁi“%‘f&k ,Xﬂ“,ﬁﬁifﬁ%ﬂlﬁ]ﬂfﬁi&ﬁﬁ*ﬁ AT R
BORIAT 1 R Rkt . (o3 IR P
AR A TG IR BEA 4 R, 547 BT WS PITIRIALAETCRIARI (X 71 B
SIRTEE BAEATR L, I R g g (V7D SEEDR RS HOIRD (2 1)
PRI 5 PR E I A R g X E RS I ROR, R R AT T 2
B B R — e R 2, o g e SRR ATHERT 1 3 Fh s b i i 5 2 43 M
2 SRR PR SIBR R R AL B L R MDA X U5 RN S g, Y 5T
IR MM, 20 TR s B LE HOPNERIE S ¢, UF Z J7 A Y ANGEE 10 g. i Nastran
PERITE DL, BTLL A AE—E IR A B0 TR RIS RN IR AR R RN A1 40
SHIREBSEA S BE TR A RO 3 A TN R AT B #R R BRI an e 2 R,

R2 3WMIRATHREREALEREERFE

Tab.2 Static strength characteristics of the rear bumper under the three conditions
B K Mises Jvf /7/MPa

AR A Je# HR A B / MPa sox sy 007
S RAT A — — 2.2 1.7 3.3
Je AR B AT 3 44 35 AR PP + EPDM - TD20 20 — — _
Je PR AT M Al — — 1.1 0.2 2.0
JE AR AT B PP - TD20 26 1.6 0.8 4.1
S PR BT 20 S A POM 44 3.9 4.3 3.1

MBI Z 2 RZECH 0.9, B AN Mr 85 1w A R Gl o e 4 2R aT LB Y BT A D R A I
DL R ORBS AT A i A i die R S /N T AR BB T 12 N/mm ( B3 HARE) L T L, J5 A}
{18 et BB B , T LA DR I T B A% 1l A2 5 85 0K S AL 1 I 32 R P R 8 1 J K.

WIIEE 3 MR A 5 v TS RIS AT N
JH A DA B B ) R, SRS TR DN L )
St N B3 H AR T Y 100 N 2847, 1) 4] Nastran
HEATRARE, THE I A S R AR, R 1R S TR
ALY M BEAEL. 2635 70 18 O i 457 ¥ 1), iy i1 2 1)
250 mm, Y [5] [i] f§ 24 100 mm, Z [5] [i] & £ 100
mm , HPEH 42 AN aniE 2 .

U7 G ) = I | Rl F N I v 2V e B2 RIENSSHE
HE GBI S AW S, 35 3 2B Fig.2 Stiffness measuring point distribution
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Tab.3 Stiffness characteristics of the rear bumper

i %%/ Wil / (L% / Wil /

R {Iji (N-mm™) b {m*i (N-mm™)
1 6.6 15.15 22 1.5 66.67
2 4.3 23.26 23 2.2 45.45
3 2.3 43.48 24 2.3 43.48
4 7.8 12.82 25 2.7 37.04
5 2.9 34.48 26 4.1 24.39
6 1.9 52.63 27 4.2 23.81
7 4.2 23.81 28 4.2 23.81
8 5.3 18.87 29 4.2 23.81
9 3.8 26.32 30 4.3 23.26
10 5.2 19.23 31 1.7 58.82
11 3.8 26.32 32 2.9 34.48
12 3.8 26.32 33 5.2 19.23
13 3.7 27.03 34 4.1 24.39
14 3.5 28.57 35 3.3 30.30
15 6.2 16.13 36 3.7 27.03
16 7.2 13.89 37 2.3 43.48
17 4.1 24.39 38 3.2 31.25
18 4.9 20.41 39 3.7 27.03
19 8.4 13.10 40 1.5 66.67
20 4.7 21.28 41 2.4 41.67
21 2.4 41.67 42 2.5 40.00

2.2 RIEOAE N E fAiE

HI T HE A5 AR T ORI AT BT 22 KR 22,
R R R, AAH R EEAAR KA 5. 5
JEETH R A B 5 , 43 A ik A v RS R 4G A g
FI530T  FEORIS AT R G0 5 4 B 7% B0 6 2E A T IR
G2 B ORI AT 5 42 A 0 061 58— FH I
AT R, FF AR NI AT A, [R5
WA IR 3> 7 4 7y o kA 5. AR VA A ECE R42
H G T ORI 0 RN 42 A e e SR 2R A T A
KUCE, RN 3 R,

B3 HORiEE AiE R

Fig.3 Center and angle car collision model

Tl AR P DAy R 2 A o Rl A A 208 4
Jo e AR L P AR RE R S B LB
Ko RIS 4 B R R AT TR O T A
MR SE RS B0 0 M i A v A g 14 T 32 31
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Fig.4 Energy equilibrium curve
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Fig.5 The acceleration curve
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BRI e K290 0. 72 g, KATEN REd R
2, B AR RFLET )24 30 ms, H 220 ms Z J5 Al
AT R . TR 25 s BE R 210 IR B
FLBE , PR HASE AL T LR AR A B IR 37 i, Rl 2 5
PRESATIFUR 73 85, & Rl 45
2.3 HESERSH

Z: MR A ECE R42 f9ZIR, X 5 PRI AT
RGEHAT TR TO0F ( rh o Al 8 K 4 A Al 48 )
AR BRI (5 FL 50T, A BT 45 SR W] LA

1) flfAeE ) A2 v, BE A AL R R S
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A 1 A 00 5 A e 2 1) ) B 0 P R B —
IrREFESIAE. B AE R AR STE, EE M shEE N AE
Vb BELLIC, e v s REEL /).

2) fif A i R, A 32 B A AR AR AT A
YRR L. DB AT IS T4 H (6L 5 PR B AT AR
LA B JE M Y B i) LT B4 AR TR XA ik
KRR FEARLEAE AR

3) BARRISAT RGE™ A T ORI IR
EATY PR AR 0 1) 58 R . il 93 B i T S ORI
FLARGEMMC, HEAT By B R T i 13 P FE.

3 BEEEMREAE S

3.1 100% EEB{R A=

4 GB 20072—2006 G FH 4= o il 4 BA T £
G TR ) 1 IR, B E S 4 100% A
TR A5 1. S B B v, WIS o BE i 1) o 4t
1100 kg, WIHEEA 50 km/h, J5 0] X A6 ],
THAA A 45 B 6] 8 100 ms. fE 5t - £ ith £8 an &l 6
iR
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RER AR 5 1B, Rl 4= & AR it
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Fig.6 100% overlap collision energy equilibrium curve
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[ THE EAG PR B A, D00 2 il 5 R e i A

MREREIZ AT LA Mg AR A AE, B R AN R AR RS 1 18] 7 45 0 A
VIRAES BRI LB R TR A IBLE .
x4 BNLSRATHE
Tab.4 Biggest deformation of each measuring point mm
DY A B c D F G H I J
LH 4.59 7.63 11.35 14.92 17.33 16.98 15.42 13.02 10.63 8.22
RH 4.61 7.72 11.42 15.03 16.52 15.78 14.63 12.88 10. 69 8.43

{E: LH—Ze 1 THE; RH—A il JHE

B7 RBIMESNSZER L
Fig.7 Each measuring point distribution
AR AR AN ) bt J RO VE TR T THE 5
RN SR, ST THES L & 28R, ST S
VRS TR AT, 7228 1 1EH
TESMBTES ETTZE P RIERGE , &8
ARETFIR B FE AL AT g 2R nT LUE 1 JR T

HEZE /A I B4 e R AR B 23 51 9 17. 33 mm Al
16. 52 mm , FZ IR EOR—BART 30 mm, T LIGE
5 A FFREK.

P 8 JEAlf AR 1 R AR AR I ) AR S0 A 2 .

o R A A 149 S AP O A A DAY il i e
ARSI AR, ISR IR IR AL i AR A T i
R W2 AR IR = AR IR N3 Ar 2 5 v
VAFE tH R A 5 5 i 4 1) e R BB Ak 1 A2 LT
0, AL, AR AEAS TG AL KA 5 A 20K

P9 JeJr i A A AR 5 AR R E. i o
PrilsE s 22 51 4L A2 72, 15 1H AL B IS AR IR
R e) S ARMC S, B AR Rl e b 22 5 1 U 5 s
DT T P IR AR SR S T I AR AL R 3 K
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Fig.8 Stress and plastic strain contours of the fuel tank
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Fig.9 Traction failure position
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Fig.10 The main energy absorption area ofthe rear

x5 EEAREEBLLEIRAES
Tab.5 The energy absorption of the rear different parts

4, WRER /T BNRE/T RAEE L/ %
A 87 0.73
B 15 0.13
c 1792 15.09
D 1342 11 872 11.30
E 1256 10.58
F 302 2.54
G 195 1. 64

JE B 40% Rl B C ~ G SR EE A RE
BROE I RE R 2 B N REIY 41% Aoy, AR 2B
FEJGIRBS AT R BE G 55 W PR 3B 44 b, i R &
WS RE i d K, 2B Tl R 35, WGRE 83, AR TR 4K
PRAR, LA ) AR L& 11 fis. AB %
B 5 L ACH BN ASTE , S TE W R H b S BRI
0.86% , Rl 45 oI5 BAPE I AR 8/, XA R RO B
RGBS AR th & 2505 85 1T A X7 06 &R nl
A G RIS AN 2 38 W5 T T TR, 08/ T dife i
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Fig.11 The energy absorbing box section force curve
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Research and Analysis of a SUV Rear Collision Based on FEM

HU Xuefang

( College of Traffic and Marine Engineering Qingdao Huanghai University , Qingdao 266427 , China)

Abstract: The finite element model which takes a SUV as the object is established based on finite element a—
nalysis ,and this paper simulates the center and angle collision process of the rear bumper. It evaluates the per—
formance of the rear bumper collision by analyzing the energy absorption characteristics. According to the laws
and regulations, this paper simulates the 100% and 40% overlap of the rear part low-=speed collision and ana—
lyzes the collision deformation of every part, stress distribution and energy change, In the end,it verifies the
rationality of the design. The results provide a basis for the further optimization of the structure and offer a new
idea for the vehicle collision, and they are of great reference value for further study of the rear bumper, the ve—
hicle collision simulation and real vehicle crash test.

Key words: SUV; finite element analysis; rear bumper; low speed; rear collision

(E#% 33 W)

Research of the Transient Disturbance Detection Technology of Power
System Using Local Mean Decomposition Algorithm

HAN Jianpeng, Lu Gaifeng, Cao Wensi

( School of Electric Power, North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: The transient disturbance signals of power system have characteristics of nonlinear, irregular and
mutation. Thus the local mean decomposition ( LMD) algorithm is used for detecting disturbance signals to get
higher measurement accuracy. And the typical power quality transient disturbance signals including voltage
swell signal, voltage sag signal, voltage interruption signal, transient oscillation signal, transient pulses sig—
nal, frequency fluctuation signal, harmonics and voltage swell signals as well as actual disturbance signals oc—
curred in smart substation are analyzed with the LMD algorithm. The simulation results show that LMD algo—
rithm is rather effective in measuring transient disturbance signals of power system and has higher precision and
faster computing speed than Hilbert-Huang transform ( HHT) algorithm.

Key words: LMD algorithm; transient disturbance signal; end effect; smart substation; power quality detection; HHT
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Fig.1 The monitoring plan and partition
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Fig.2 The monitoring displacement in I area
700
600
= ——JCO01AD
E 5007 _ajop4ap
400 —JCO7AD
®
S 300f
% 200
.K,
100
O M M @m o omDomoD@mmmim
A T o <
SE888:2288¢%8 83
o o~ o = o~ o =
e 7]

B3 I, XENERE
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Fig.5 The monitoring displacement in Il area

2.1 FEKAIZEHHIE20

DAL XA 3647 25040 3 B, i 11 2 FniEl 6 T
Al FEE KA 0 ~70 m BB, JC17 ~ JC19 f kK
SRR 40 mm, HFEE & KAL( 8] 2) fyg
INEELRME TR, FEKALT0 ~ 100 m BBz, 45 15
WS RS R 29 8 80 mm; E /KA 100 m % IE
WEKOLI B A= 2908 20 mm, HAx 4 X 1
A AR A B /AT T BOKE 70 m jii
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Fig.6 The water level of Jiudianxia Reservoir
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Tab.1 Slope entropy values and the stability
of the partition
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Fig.8 The slope entropy of each area under

different water levels
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Tab.2 The stability calculation table in different

condition of landslide
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Study on Influence of Water Impounding on Reservoir Landslide

SONG Danging' , WANG Feng’, MEI Mingxing’, LIU Pengfei*

(1. School of Naval Architecture,Ocean and Civil Engineering, Shanghai Jiaotong University, Shanghai 200030, China; 2. School
of Life Science, Henan University, Kaifeng 475004, China; 3. School of Civil Engineering, Southeast University, Nanjing
210096, China; 4. The Yellow River Civilization and the Sustainable Development of Henan University Research Center, Henan
University, Kaifeng 475004, China)

Abstract: The landslide stability is affected by the reservoir impoundment in a large degree, taking an exam-
ple of Yanziping( 28#) Landslide of Jiudianxia reservoir in Gansu province. The landslide displacement was
monitored by using GPS regularly for analyzing the law of the landslide stability affected by the the impound-
ment, and the law is validated by using the method of slope entropy. The results show that: (1) the process of
impoundment can be divided into three stages including the O ~1/2, 1/2 to 3/4 and 3/4 above the stage of
the storage level ,which is affected to different influence degrees; (2) the landslide stability is affected at dif—
ferent levels between the range of water level [ (100 m ~115 m) and [[( 115 m ~ 130 m) in different degree;

(3) it is suitable that the relationship between impoundment and the stability of reservoir bank landslide is val—
idated by using the method of slope entropy with being provided by other similar studies.

Key words: water impounding; reservoir bank landslide; stability; Jiudianxia reservoir
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Tab.1 Physical and mechanical properties of slurry before treatment
Gkm BEEp TEEp W R R WL ik e / %
w/% (grem™) (geem™)  w /% w, /% 1,/% >0.075 mm 0.075 ~0.005 mm <0.005 mm
65.5 1.59 0.96 54.9 24.4 30.5 12.7 60.8 26.5
— WAL TS5 R R X e+
L. S N S S I3 T DU L D ) AR 0 T W VB R B B 1 5
of I AR LK S R 2 ik +
10_'\\ ST ITIEAL IS 7O, A PR AR B 1S
g l m'"” PRI 2855 TF 21X A 6 P 3 =t T AR
2o HIT AT AL T, 3 5 U T BRI R % L
o W 2.
\
251
L 2 RETRBRARHRG
E1 RS+ TR IR S LA KK o3 B i R PR IR R i

Fig.1 Vane-shear strength of the site before treatment
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Tab.2 Comparison of physical properties of slurry and silt
. TR PR SRR IBTERREL BB R K/ WL iR / %
SR wy, /% w, /% 1,1% (emes™) >0.075 mm  0.075 ~0.005 mm  <0.005 mm
Wl TR 46.7 23 23.7 0.53 3.0 64.5 32.5
. 54.9 24.4 30.5  0.47 ~0.96 12.7 60.8 26.5
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Fig.2 Profile of vacuum preloading
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Tab.3 Physical and mechanical properties of

slurry after treatment
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Experimental Study on Construction Waste Slurry
Treatment by Vacuum Preloading

WEI Yanbing'*, FAN Mingqiao', LIN Shengfa', XU Kai', WU Zhiqiang'

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. College of Civil and Transportation Engineering, Hohai Uni—
versity , Nanjing 210098 , China)

Abstract: In order to seek more economic and environmental protection treatment methods. Three different
vacuum preloading methods were adopted in this paper to study the treatment of building mud pool, and moni-
toring data of settlement and pore water pressure were analyzed. After unloading, the field vane test and plate
loading test were conducted to detect the bearing capacity of foundation. Moreover, the physical and mechani—
cal parameters of soil were compared. The results show that the foundation bearing capacity of different sites
has been improved significantly, and the combination of air pipe and chimney filter can get a better treatment
effect.

Key words: construction waste slurry; vacuum preloading; settlement; pore water pressure; bearing capacity

of foundation .
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Analysis of Ultimate Bearing Capacity of Culvert Foundation with Crust Layer

MA Qiang, ZHU Jian, XING Wenwen, HU Xing
(' School of Civil Engineering and Architecture, Hubei University of Technology, Wuhan 430068, China)

Abstract: According to the characteristics of the load of the lateral embankment filling on the culvert, based
on the limit equilibrium theory and the ultimate bearing capacity formula of Meyehof and Hanna, the formula
for calculating ultimate bearing capacity of the culvert foundation with crust layer was deduced. A series of
comparisons were carried out among the calculation results obtained from Hansens weighted average method,

the stress diffusion angle method, the improved formula proposed in this paper and the finite element method.

And the influences of the height of embankment filling, the thickness of crust layer, the ratio of cohesive and
the internal friction angle of the crust layer to the subjacent soil layer on the ultimate bearing capacity were in—
vestigated , in addition, a comparison of the results was made from engineering practical examples and the cal-
culation results from the four theoretical calculation methods. The results show that with the increase of height of
embankment filling and the thickness of crust layer, the results of the foundation bearing capacity calculated by the
proposed improved formula method and finite element method are the closest. The influence of the variations of co—
hesive ratio and internal friction angle ratio on the calculated results of the proposed formula method is more con—
sistent with that of the finite element method. The results of the proposed formula method are more approximate to
the engineering practical examples than Hansen’s weighted method and the stress diffusion angle method.

Key words: crust layer; culvert; foundation; ultimate bearing ability; numerical simulation
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Numerical Research on Rock Fragmentation Process of TBM Disc Cutter

ZHANG Yinxia, JIANG Zhigiang, DUAN Liuyang, WANG Dong, LIU Zhihua

( School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In this paper, the dynamic simulation and analysis of TBM ( Tunnel Boring Machine) hob cutting
rock process is simulated by using ANSYS/LS-DYNA. The load of TBM hob in the cutting process and the

effect of cutting parameters such as disc rotation speed and cutting depth of hob effects on the hob cutting load

are studied. The results show, when the epitaxial compressive strength of rock is 45 MPa, the average value of
the lateral force, rolling force and normal force under the hob is about 0 kN, 0.45 kN, 4.5 kN, and the best

penetration and rational cutting speed is 10 mm and 3.6 r/min, which provides a reasonable basis for the de-

signing staff parameters under the condition of the second hard rock.

Key words: TBM disc cutter; rock fragmentation process; LS-DYNA; FEA simulation
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Finite Element Analysis and Optimization of QT280
Trailer-Tractor Entry Capstan

LIU Zhuli, ZHOU Hao, HOU Donghong

(1. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Electric Power BODA Tech—
nology . Ltd. ,Zhengzhou 450001, China)

Abstract: The basic structure and operating principle of the trailer4ractor are introduced. The loads on entry

capstan are calculated. Then, the static analysis is obtained by large finite element analysis software ANSYS.

Finally, in combination with with the actual working status, the improvement project is proposed. Compared

with the former entry capstan, the maximum stress of new structure reduces 28. 9% and the maximum dis—

placement reduces 23.8% . The aim of optimization design is achieved.

Key words: trailertractor; ANSYS; tension calculation; static analysis; optimization design
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MIMO-OFDM Time-varying Channel Estimation Based on the Factor Graph

CHEN Enqing, XIAO Suzhen

( School of Information Engineering,Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on the characteristics of the system struture of MIMO-OFDM, a novel MIMO-OFDM channel
estimation algorithm based on factor graph is proposed. The algorithm uses a small amount of pilot carrier, es—
tablishes first-order AR channel model, and uses the message passing algorithm to estimate the MIMO-OFDM
channel. Compared with other traditional algorithms, the MATLAB simulation shows that this algorithm can
accurately estimate the MIMO-OFDM channel, with lower complexity than MMSE algorithm. Especially under
the condition of low SNR,the estimation performance of MIMO-OFDM is better than other algorithms.

Key words: MIMO-OFDM; time-varying channel; channel estimation; factor graph; message passing algo—

rithm

(L% 86 M)

Tensile Test on PTFE Composites Filled with Graphite

JIN Zunlong', GUO Yueming', LI Zhao'*, WANG Dingbiao' , WANG Yongging'

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Province Institute
of Boiler and Pressure Vessel Safety Testing, Zhengzhou 450016, China)

Abstract: Tensile test on PTFE composites filled with graphite was carried out to investigate the effect of the
graphite content on the tensile strength of modified composite materials. The tensile performance curve and
tensile strength were obtained. The results showed that the mechanical properties of modified PTFE composites
were influenced significantly by the graphite content. When the volume fraction of graphite is 24% , the tensile
strength of the modified PTFE composites decreased by 48% , which was only 12.2 MPa. With the increase of
the graphite content, the mechanical properties of the modified PTFE composites continued to decrease obvi—
ously.

Key words: PTFE; graphite; tensile test
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An Automatic Point Clouds Filtering Algorithm Based on Grid
Partition and Simplified Moving Least Squares

LI Jian', FANG Hongyuan', CUI Yabo®, FAN Tao’

(1 College of Water Conservancy & Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China; 2 Training
Center , Kaifeng University, Kaifeng 475004, China; 3 Henan Geological Environment Information, Zhengzhou 450001, China)

Abstract: An automatic point clouds filtering algorithm is presented on the basis of Grid Partition using Dy-
namic Quad Trees and reference surface fitted by Moving Least Squares. The filtering processing contains three
major steps: Firstly, it gives the LIDAR point clouds reasonable grid partitions and establishes the correspond-
ing dynamic quad trees spatial indices. Secondly, the points in the partitioned grids are utilized to fit a DEM
reference plane using moving least squares technology. Finally, the elevation threshold is setup to separate
ground points from those non-ground ones who are positioned above the reference plane and have a distance ex—
ceeding the threshold value to the plane. The aforementioned steps have to be repeated on the obtained ground
points with gradually decreasing thresholds and grid size until desired precision is achieved. The experiments
show that simplified moving least squares is high efficiency, small amount of calculation and high precision
DEM data for point cloud fitting, and the filtering algorithm has high precision and can effectively identify
ground points and non—ground ones without losing the detailed information of topography.

Key words: point clouds data; DEM; filtering algorithm; dynamic quad trees; moving least square
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