. ISSN 1000-5013

.
|
ol
W
e
B
el

977

23 ISSN 1000-5013
=3

1 g CN 35-1079/N
A5 /:é/ CODEN HDZIEF

F LTI

(8 A& A F R)
JOURNAL OF HUAQIAO UNIVERSITY
(NATURAL SCIENCE)

% 36 % % 4 8
Vol. 36 No. 4

2015

R« JHT]

100

50115

0

' - .. e
s el bX
o et '. 3
! R - 2 L
e S ! i
07> . 0279 ;
!
‘Hl‘” e : |
,
LK
! .
6 d
T T
Y i




(EFAXEZZR(BEABRFR))
F NE B B Z R S
The Sixth Editorial Committee of
Journal of Huaqiao University ( Natural Science )

F % (Editor in Chief)
& %4 (WU Dong-feng)

glE4% (Associate Editor in Chief)
% E 4 (CHEN Guo-hua) #f— (HUANG Zhong-yi)

4% Z (Members) FREERERNF)
FmF (WANG Jia-xian) E 43 (WANG Quan-yi)
Z 4#8L (FANG Bai-shan) "} K& ((YE Min-giang))

x| #¢ (LIU Gong) LI B (JIANG Kai-yong)
KA K (ZHANG Ren-cheng) % ZF R (WU Ji-huai)
*# 4% (WU Feng-tie) 4% A (CHEN Duan-sheng)

B £ &, (ZHOU Ke-min) # H & (HU Ri-dong)

Z ¥4 (GAO Xuan-neng) # s % (HUANG Xin-zhong)
# 0 (TONG Xin) 3£ (CAI Can-hui)

B 2 (OUYANG Ming-an)

REBEBEME  (Director)
# 4 — (HUANG Zhong-yi)



£ F XK = F |
(g %X #H 5 ®)
2015 %7 H E%’144,ﬂﬁ %’36%%43}1

B x

W 46 % AL B 3 AR AR ) R S A B R R B 4R
- R, $iE 2 (365)
LED gttt £ & MR TR ik 28 F A2
R E, ML E (37D
RBEANWEEFFEREM G EMEE MR LRI
O FL KT KRR, AT BT
X & BR-TIN # 8 = 4 338 5 & 41 44 07 %
c FF L, S, AR, KR, TR (383)
& SNMP [ 2 i 308y 3 5 2 [l 3% &8 3% R Gt
e fTRGR, BE4EH, THAL (388)
OHNN 37 8 4 4 Hash &%
c FERAL, AR, B (393)
54 SLIC # 1§ % fn DBSCAN R X W iR K H & 5 H BN 7 &
s BBKRL RR . M. RE, K (399)
BG4 R e R AR AE By B R R AR $R U7 &

- RAHEE, & E (406)

HY

B LB fE F e AT R w Nk N E R4
- EAR. R, HokAg (412)
B AT A v R AR M B 7 A 4 1

- BRIE, Fack (417)



STM32 th % 15 )& 8 b & K5 A

Z ¢ Otsu B & b B {8 P B % o it

R EE, FWME (427)

WENERANENERERERSA
CAEI, B4, FE (432)
oK 4 3 8 KA 09 R e R R AR Bl P 0y A B SE L
- FWE, WEa, TER 437
—F s ik CT Bk £% 7
C HREE, AR (443)

w1 42 18 b 71 % Suzuki-Miyauraouyan 18 Fk KB 09 1€ 16 1 A
CAF. XEA LR KRBT, RS (M9
WoxEWA-RE LA 6 F X HRA RGN
- SERE. Bk, B A, KA (455)
EEHHENBESE A SUREEKENITEF &
TR, B, LEE, FHE 46D
LRl &S 7 k) %A FE G R
BONE L FRBEA (467)

# e W 4 By Stackelberg 18 ZE 45 AL % # 4 PPP B H & By %8k

- A, FRA U2

F ST T R A B R AR AT U R B It

FR, FuF (478)

— Ak B B A B

R EZE, HATE (484)

AT EARSE: CN 35-1079/N % 1980 * b Ad % 120 * zh * P * ¥8.00 % 1 000 * 22 % 2015-07 % n



JOURNAL OF HUAQIAO UNIVERSITY

( NATURAL SCIENCE )
Vol. 36 No. 4 Sum. 144 Jul. 2015

CONTENTS

Yaw Moment Control for Motor Electric Vehicle with Four-wheel Hub Based on Parameter
Self-Regulation Fuzzy Control
- LI Gang, HAN Hai-lan (365)
Establishment of the Mathematical Model of Stamping Size and Shape Error for LED
Heat Dissipation Body
- ZHENG Tian-qing, GU Li-zhi (371)
Module Reconfiguration and Structure Lightweight Optimization Design for Bus Body
Based on the Sensitivity Analysis
- L1 Qi, ZHANG Yong, ZHANG Cheng, ZHOU Sha (377)
An Organization Method for 3D Geographic Information Based on an Object-Oriented
BR-TIN Model
- LI Jing-wen, LYU Nan, LU Yan-ling, ZHANG Yuan, YE Liang-song (383)
Geopark Equipment Control System Design Based on SNMP Network Protocol
- HE Yuan-rong, LI Jia-nan, LU Lin (388)
New Gouping Hash Agorithm Based on OHNN
- LI Guo-gang, ZHONG Chao-lin, LIN Xiao-mei (393)
Fundus Image Hard Exudates Detection Based on SLIC Superpixels and DBSCAN
Clustering
- LING Chao-dong, CHEN Hu, YANG Xiao, ZHANG Hao., HUANG Xin (399)
Research on Image Feature Exaction Method by Combining Global and Local Features
- ZHANG Ya-qing, LIU Zhong-bao (406)
Scintillation Index Measuring System of Gaussian Beam on Space Optical Communication
- WANG Jia-bin, CHEN Zi-yang, PU Ji-xiong (412)
Collision Avoidance Control Based on Food Label Conflict Detection

- CHEN Wei-jun, HUANG Yong-can (417)



Attitude Detection Based on STM32 Multi-Sensor Fusion
- HUANG Zhi-wei, XU Su-nan, WEI Yi, TANG Ying (422)
Improvement for 2D Otsu Adaptive Threshold Fast Algorithm
ceeeeeeees QIAN Wei-xing, HUANG Li-ya (427)
Virtual Scenic Spot Information System Research Based on Augmented Reality Technique
++sveeeeee SU Hui-wei, LI Jia-nan, XU Xia (432)
Chaotic Projective Synchronization Based on Absolute Feedback and Its Circuit
Implementation
- HUANG Miao-yu, MIN Fu-hong, WANG En-rong (437)
Research on an Improved De-Noising Method for Artery CT Images
- CHEN Ping-yun, LIN Chun-shen (443)
Magnetic Palladium Catalysts and Its Catalytic Activity for Suzuki-Miyaura Coupling
Reaction
-+ YU Yang, WU Cui-lin, WANG Zhen, ZHANG Ying-xue, QIAN Hao (449)
Finite Element Analysis of Mechanical Performance of Partially Filled Steel Box-Composite
Beams
- MO Shi-xu, ZHOU Xiao-bing, ZHOU Ying-chun, ZHANG Kun (455)
Calculation Method of Tunnel Water Inflow Based on Quantitative Correction Coefficient of
Permeability Composite Lining
- DING Xiao-ping, LIU Zhao, SHI Bao-tong, HUANG Man (461)
Pollution Detection of Polychlorinated Naphthalenes in Soils and Sediment near E-Waste
Dismantling Sites
-eeeereees QIN Xiao-jun, CHEN Qun-li (467)
Stackelberg Game Model with Risk Preference and Numerical Solving in the PPP Project
Problem
- DU Yang, FENG Jing-chun (472)
On the Analytic Properties and Coefficient Estimate for Close-to-Convex Harmonic
Mappings
- HUANG Yun, HUANG Xin-zhong (478)

On the Coefficient Estimates for One Subclass of Harmonic Mappings

ceeeeeeees QUE Yu-qin, CHEN Xing-di (484)

Serial Parameters: CN 35-1079/N % 1980 * b * A4 % 120 * zh * P x ¥ 8. 00 * 1 000 % 22 x 2015-07 * n



F36E AW R E W CH KRB ¥R Vol. 36 No. 4
2015 7 H Journal of Huaqiao University (Natural Science) Jul. 2015

XEHS:1000-5013(2015)04-0365-06 doi:10. 11830/ISSN. 1000-5013. 2015. 04. 0365

Wit e BRI EEZR
S8 B B

ER|, $hifg 2

GL7 LR R 530 LR B, 10T 1 121000

FEE . AR VR AR B A UL R Bl TR R s o ) A, R AT R T S S B A ORI 4 F 9T B T R
TRy R AR W A5 A . 3 TS 50 B R RN s ) F S 35 T B AR 5 e e SR . R T DU %6 3R Bl g Ak Sy AT
10 O 3L SR FRLIN 43 B 7 35 06 AT U 48 9K 3l 7 43 B, 338 i CarSim &5 Matlab/Simulink B4 47 B 52 5, 2% B
S TF 5% 07 1) 35 N 00 % s i O ek AT U6 R 45 R 2 B L U AR A0 o HLRE S T AR S A R R AR s 4
J5 ik BERE A A v T AT SRR s

A DU AL BRI SEE R AW AL s AT R R

FESES: TP 3919 XERERG: A

P4 T AR E MR R R GE (ESC) J& 42 i B/ £ 8 % e 45 R 40 1 B BHE ) /Ef2l (DYO) 2
% AR GE R B AR 23 A G N R AILIR 0 R 0 i 4 o) R T e 22 sl ] 3 O SRS B L i g A
25 P AL FL 0 2 Y A IR 3l g R S AT A B T R o 5 TR AT L e DY e K sl S B TR
ALY SO 32 J3E B P s o 7 o R PR e R B o T A DRI e X DU AR K Bl G B S L DU AR AR R L
By 75 B Sl R A2 4 ) B 0% S G A v AT B AR P R T A R ML W VRS R T A R O 1A
PRI IR DA T SR T el 2 R ) A T R L L R S B S AR T
PR B0 S D0 A TE AR T P PP R 32 (E AR GG 45 ) D7 9k A A A o 4 LU A R AR AN RE
JIAS b 50 B4 ] R PR 0 o 30 6 AR R R Ji T O RS P o L X — PR D AR LB A TR AT T
FHPEWRZE AR SCH T 2 80 B IR 1 38 R ASOR 2 o B8 L BIF 9 T DU 6 0 a8 v L F 3 A 4R T S s

N FHLTE | WO | RWARE | BdPR
1 EENEEGEN mMRA | | |
g
G |

FRIREI A )

P 1 D e 3 0 R R 20 2 A T A5
LA A5 5 A0 HHZ B ) SRR 4 ] 23 T
JERRATIZ 4 B A5 T A B)Z P S B R
8T R AR L 2 RRAR 5 2 B B Y

|
/i A9k A
T
s
Wi /nuu;ﬁzlﬁrﬂ JI5
IYECa |2 JRenREh ik

BEARAATRE | oo e [REPR
lﬁ%ﬁﬁ il |

RS
T T A B e | DA
SR 5 A ) A T A A S B Y R A | R Sh i
VI (LR 5 2 B R A e 2

Bl1 R A A

Yaw moment control structure

{0380 i 2 000 0 ) D SR S TRV Fig. 1
et M A ) P i ) BRI 438 g L. 4R S 2
R A S04 AR 5K Bl g 6 T T 00 BRI A 42 0 L S B 43 TC DU 58 5K 2 g s $AT )2 ek B ok A DU s e
B, SEBE 4 A Z 48 0 3K 3 Jy 46 58 AEE

KR EH: 2015-04-24

BREEE: ZNA979), 5 @I 1, EEAEHREE D 2 55 BT 5L . E-mail: Initligang@126. com.

BESHH: EHFHAPEELSTERELSEIHHH (51305190); 5 M KK 4 H R E & 9% =TT 4w B
H(20111104)




366 R R (A R R 2E O 2015 4F

2 HIBAERFE BRI

2.1 SHIRA

T AR R 3 S R A8 A T B R E AT IR A L T L AT S PR G R
WG 5 FR G0 2 e A b BB Oy S o A AR AR S RO T S A R
SRR A8 g 0 152 (0 o 7 i A A ) B AT o e B R R A P T RO

_ v, /L
1+ Kv?

0. @Y)

Vd

A K= e G b SV B s s 01 T 4006 0 G
U s, VA I 50 2 B BURE Iy I 520 28 WO W 0 AL

51 T 26 2440 5 0 RO e 1 g 255 00 B4 250 0 5 2 11300 £
AR B4 A A

Yioud = 0. 85 ug/v,.

AU W BT MG g TSI
22 SHAREEMEHERT

T2 AT BT 5L e 5 B ) 25

> 2R
o R

SO 2 5 2 A4 T8 TR T 8 — T e
1 5 TS 2 M ) R D 2 2 g j/ |—-— —{f
n 2 R,

S T R A R 28 e 3 A BB 2 20 VRO ) 45 45

BSR4 2L L BB s ] Fig. 2 Parameter self-regulation fuzzy controller structure
B0 26 T BER 2 R B IO I o A 43 500 B A 3 5 0 (L 5 0B e D25 IR 25 S ML 26,
BRI 485922 3 46 Gy AME A4 -0 B B B0 45 80 N B3 A R A0 0 U 6 2
R B A R T K K R PGB T K, 72 ST A WA T A e PR — T £
58 44 P T 00 3 e 2 1 R

2.2.1 AABMIEH BRI Lk IR B A R 2 A M [ 8. 80, i3 A AL R
(20,200 BFE M BB T A 1. BUL. BB B NVB NBONMUNS 70 PS PMPB VB
[— 8. 8ANL— 20,207 B I B 42 73 46 1 BOWA 36 3y [ — 52,

52, g T ARAIE 43 40 AR JEE o 0 75 Al 10 4 R AR %M

BRI R R R R 254 9 A4 ORI | NVB, NB,

NM.NS.0.PS.PM.PB. PVB} 4§ 2 5 b A 4p oy 7 A 0 b—te b L

G BRI 4E R (NB,NM,NS,0,PS,PM, PB} ; i i 19 B fin £ B A0 1R 2
BIFEI N 9 ASFEG, 50 {NVB, NB, NM, NS, 0, PS, B3 SEABOM AR B o SR8 K
PM,PB,PVB};REREEH=MAELRE KL, WK 3~ Fig.3 Membership functions of
5 R, e in basic fuzzy controller
NB NM NS Z0 PS PM PB o NVB NB NM MS ZO PS PM PB PVB
1 .
ﬁEX 05 205
#® =
0 I ]
0 A5 A0 s 00 5 10015 20 0—60 —50 —40 —3|o —2|0 10 0 10 2|0 3‘0 40 50
B nE BE R A A BRI S b
B4 SEARBORI g A B E R &5 FE ik
Fig.4 Membership functions of A Fig.5 Membership functions

in basic fuzzy controller



%54 1 ZERI, A PO A B LA B AR 4 ) A 2 R A T RO £ Al 367

e g A S A A — A T A A2 D DL R 0 A AR A R 5 2 e Dy R N i

TR —A> B B R AR 7 R BRI, % 1 Fe 1 BEACAEOR AR th A% O RSO 4 ] )

5. Tab.1 Fuzzy control rules of basic fuzzy controller
2.2.2 H& AR SEAME A ¢

B3 R BB L BRI T KK A

NB  NVBNVB NB NB NM NM NS ZO PS
ARG B IA - K, x4 7 BE 7Y 52 0 A 45 2]
J BHEEERNE W, NM  NVBNVB NB NM NM NS ZO PS PM

ARV AN < 2 e A B L I e NS NVBNVB NB NM NS ZO PS PM PB

PNIDE i Ee PR EN 70 NVB NB NM NM ZO PS PM PB PVB
Sy {557 2 A G S AR LS e 17 R AT A P PS NVB NB NM NS ZO PS PM PB PVB

TR N T i AR 1 4 RS RN K L ] PM ~ NB NM NS 7O PS PM PB PVB PVB

¥,Mﬁﬁﬂugfsﬁ%$§fﬁéﬁ$ﬁ%ﬁ%ﬁ$ﬁtﬂ,ﬁ PB NB NM NS zZO PS PM PB PVB PVB

M o B IR, 24 e AT A B/ IR EE SRR E RS, IR

e S BRI AR A2 T R AN Ry 1 R RS R B R

AR Y = D OE PN R A 0O i 1 T 4 N = o 1 5 = e

5 B 1 R R R A v AR AR

0 L L I L J

*ETELJJ:?E&W%%%E‘JEW,ﬁv\LﬁT*/l\ﬁ*Eﬂ%ﬁﬁ% -8 -6 -3 0 3 6 8
AR e FUA R RO LI T KL K R MR
KEERCH N CEEFHE T K, F/MEEO. N gy H6 SHAMRERIeD o (058 8K
[0.5.1. 5] Kl F 440 {CH(E %) . CLUE %) . AL (% Fig. 6 Membership functions of ¢ in
WO W AHGESHO ) 538 T 5 %K 4 6~8 FT 7. 4t B parameter self-regulation module
e 2 s,

NB NM NS y4e] PS PM PB

e 0.5
%
0 - - - - O | 1 1 1 | 1 1 1
=20 -15 -0 -5 0 5 10 15 20 05 06 07 08 09 10 1.I 12 13 14 15
BB R DR AR AR FEE IS 122 ) R TR
B 7 SHECA SR A SR A B8 REmE
Fig. 7 Membership functions of A in Fig. 8 Membership functions

parameter self-regulation module
2 BHE PR AR b R RROR 4 o
3 Bzﬁj jj ﬁﬁﬂ%ﬁ H(J i‘ﬁ i'-l- Tab. 2 Fuzzy control rules of parameter-self-tuning module

e

A2 3 R SR BT T A A 422 ) R A NBE NM NS Z0  PS PM_ PB

A Sm KB B . AR R B lmsh T NB cH cH CcH CH  CH  CH CH
RE RIS ) Al o S e e s MLsE %% NM CH CH CL CL CL  CH CH
L H NS CL AL AL AL AL AL CL
T —F. «r. 2 70 AL AH AH AH AH AH AL

R FL O R T ey D Ch e T S A A
fior, WM =123 L BREEIT® . b on on cn on cn ol o
i 7 R R R 4.

S AT AT RN L DU SR ) A By F 5 2 BT B ) A 2 4 5 5 )
HLTU 4 MRS, S 140 76 7 56 R 8 FE L WU 2 7 A O 70 B2 00 4 1 1/2. LA Y I B 42
T R AR S AT U 4 A T B 11 A S s 1) e IO 3 24 0 A 0 2 IR B )
VAN 2 5 B B 3 A A 7 A TE A 1/ BRI 5 4 ZE 4 T A 1) AR S 8




368 R R (A R R 2E O 2015 4F

Aok JRE IR o 3 2 0 DR 0 A R B0 g R /N A O A UK Sl T R RS A AR AR R 1/ 4 B 42
HEL [ o BRUE T 48 3K 2l g R 2 A D 25 Bk 53 T A 4R ARSI Sl g R EL A4 23 BE LI Ay < 2 B A 52
T AM=0 i i E AT A
W =F.,=F.,;,=F., =F.
SRR AM>0 B ZE%E%%F?TE&E%F? L T ANEEPRE .2

Tx.l ZFX,IXrl—IX| AM‘ /(B/2)7 Tx.Z :FX.Z ><rZ+Z><‘ AM| /(8/2)9
- (3)
ﬂngMer~%x|mwwﬂBmx TM:;RAXn+%»qAM|ﬂBm»
LB ) R AM<0 B » X4 %5 00 4 0 6 ) S o i ok BE 8 T 4 1 2 AR S L 4>
T = Fur Xr + 0% AM | /(B/2), To = Fuy Xr— %] aM | /(B/2),
4)
Toy = Fuy X+ 0% AM | /(B/2), Toy = Fuy X r— %] aM | /(B/2).
xl+Tx7+Tx5+Tx4:T (5)

e Too s T s T s T AN RN FER/T AR 2R EFEEE"E’JI}IZLWJ%E AM Sy K B 43 0
B i i B s T 0 HARIR S T 5.

4 HEXEIEIE

T B RS R 5 2 A R L #8477 CarSim 5 Matlab/Simulink B4 5 BLSE I 50 UE. B /678 CarSim
W B A SR o B A B o O 1331 kg BB EL . O 1 111 kg VR4 B0 BRI b 100 RS
a 1,04 m; BEJESAOBEES 0 1.56 m BEML I M BE 25 A 4 0. 54 ms R ERTR AR BE R 1. 481 m; 540
MUFE IR 1. 486 ms VX AESE A bl Z i % 2 it oy 2. 314,

H CarSim H 4% G5 PN SR LB B A6 B3k DU 56 i <7 9K 31 3l 42455 78, i Fi Matlab/Simulink 45 5 #2  &
BRETT  HE IR 7 E R SR R 40 8% CarSim fil Matlab/Simulink #4756 4 05 Bt 7€ Car-
Sim H 5 B % S 1 5% 7 0] 8 5% 1 B A 00 6 B O AT SR, S5 25 R AE IS AL B A R

AN 75 km o b BRI A RN 0.4 B 7 0 B AR (O Ik AN B 9 TR . i SR E 5% 5 ) A
RSN Lo B R R 10~16 fif R .

80 - 20 — YE
15 - = Jetiil
60 Ben bl
40 10 157 | T B
51 SO
ab g \ ‘ ORI ]
S o w0 ‘oo
S L S vl
-20 _10 - '
—40 ~15+ |
)
—60 -20 |- o~
80 25 l l l L I
0 1 2 3 4 5
/s
B9 5 i k% A Hh £k [ 10 438 R L R
Fig. 9 Curve of steering wheel angle Fig. 10 Contrast curves of yaw rate

HI T 10~13 AT TCHE M S AESE 4~5 s P4 B0 7 F 0 42 ] 5 IR P e IR 1 R 4F 1047
BURSRE T, B B T

H T 10 AT A0« 97 47 JI0 42 ] I A8 428 A o B2 W) 0 R A 4 ol I R 38 AR B2 L ELTE S 4 ~5 s BRI R
T 47 1) i 25 0 11 81 AR 47 T AR AR 42 ) 08 B 42 T 3 4 0 438 A 1o B2 A Mt B B S0 B (.

FT P 11 R T e T A A AR o J5 o 00 i AT A o B I i £ () B0, HLAE SR 4~ 5 s I R
R i s P O A A D IR R R R E AT B

Fi P 12 ] 2 R0 R AR 4 o 3 B 0 A 2 A T /N T L 1 B 2 R R R R



torque by fuzzy control

parameter self-regulation fuzzy control

45430 RN, S DURS RS B B Bl R R D R S B TR A 4 o 369
6 08— Hok
— JetE — — B E A s
e 06 [ T BH BB
A AR
0.4 B
~ o~ 02
< <
-02 "
—04 |
4 | | | | | ~0.6 | | | | |
0 1 2 3 4 5 0 1 2 3 4 5
t/s t/s
K11 Bl oA il £k 12 BT i £f %o L il 28
Fig. 11 Curves of side-slip angle Fig. 12 Contrast curves of side-slip angle
°r i 1000 = —styi il
71 T L - BT Mg
51 - - - SRR P
e 500
4l 4
- et g 250
4’:; 3 / é 0
2, A < 250
o -500
N ~750
0 ' ' . ' | ~1000
0 20 40 60 80 100 0
(i)
13 ATBRHal Xy e 2 & 14 BRI 3 0 RN Lo it 2
Fig. 13 Contrast curves of running track Fig. 14 Contrast curves of additional yaw moment
150 - — i 150
100 |- - ngﬁ 100
!
50 o 50 i
S 0 ) | Z 0
~ /! | \
-50 ' ] ! -50
v v Yy
~100 | | | | | ~100 | | | | |
0 1 2 3 5 0 1 2 3 4 5
t/s t/s
& 15 B 92 ) 8 5K 3 g 46 il 2k B 16 S50 B TR R AR 4 ) DY K 5l g i 2k
Fig. 15 Curves of four-wheel driving Fig. 16 Curves of four-wheel driving torques by

P 5 T R P A TR B
T 13 TN A Y B3 0 7 1 B/ T T R R RS 80~ 100 m I
T AR A7 B H B T A 1 0 75 Al B Y2 1 B T B O 5 T 49 45— 5.
Fh T L T 9 7 e 7 A A5
fh ] 15,16 T 01« DU R 30y R A Al 5 BRS04 4 7 A e 98 A .

5 #ig

1) HRHE DU 56 5 80 F B A B P DU 56 3R Bl g 0 S AT 4 G 00 B R T 2 80 TR R RO £ o e L 3
T BRI 32 ) R R SR o 2+ S BT SO RN i o e 2 R0 B VR R L O i Y A IR 2l g R ) I 5 BR
A oA 428 1 58 4% o

2) CarSim 5 Matlab/Simulink B4 59255 2 W 48 1307 852 400 5 B OB 2 1 A X 90 % 0 8
] IR 28 ) RE RO 5 ) L B o TR AT B R E A



370 R R (A R R 2E O 2015 4F

S E 3k

(1] ERE. KKy, THEER. R%E DYC REEM B B [T 1. AR i 3 T2 24l . A ARBESA R, 2011,39(1) : 141-151.

(2] stk i 3 34 A A1 4 IR AR AR R SR g DT 98 LD, K& - 5 AR, 2012:39-58.

(3] B, Tl 2%, BUA A, SUV 40 22 gl 2 By W 4 ) 0 52 L0 . 15 % T #R , 2014, 36(5) : 566-572.

[4] RAUH J,AMMON D. System dynamics of electrified vehicles; Some facts, thoughts, and challenges[ J]. Vehicle
System Dynamics,2011,49(7):1005-1020.

(5] AR U, BRI, 70 A UK i SR ) J 2 i R DR ZR R LT 1. MU T #2274, 2013,49(8) : 105-114.

[6] TAHAMI F,FARHANGI S,KAZEMI R. A Fuzzy logic direct yaw-moment control system for all-wheel-drive elec-
tric vehicles[J]. Vehicle System Dynamics,2004,41(3):203-221.

(7] e 20, — 22 0 3 Sl R 438 00 R B0 4 2 T g 4 o vk L0 )L T R4 24 4 - BARABL 2, 2007, 28 (1) : 17-20.

(8] falna. [ i w4 il s i SO S LD . e R < i 2R Tk K, 2008 : 10-42.

(9] ok, BB AL, 3K 28 R S S BK ) 22 P F 3 AR 3k 2 42 0 [ . AR AR 22402 . 2013,49(11) :50-60.

L10] BRHE, T /N 2 . X065 RO BIL T o 33 B 110 B 28 2 2 M) 1 5 7 4 ) R e L0 ). ol LA 4 41, 2014, 23(10) < 87-

91.
(11T Ao . S 0. 3 45 F6 20 AT B4 w8 23 W L8O M 18 368 7 A Ak 4 0 (). v B K 24 2 4T B AR B2 B, 2014, 45
(3):742-747.

[12] &4 REMHBIML 5 M. Jba ML Tk B A4k, 2012 144-159.
[13] RAJAMANI R. Vehicle dynamics and control [ M ]. New York:Springer,2006:61-69.
[14] w6 8932, Bl it 5 TR M. R R K 2% H AL . 2006 . 39-62.

Yaw Moment Control for Motor Electric Vehicle with Four-Wheel Hub
Based on Parameter Self-Regulation Fuzzy Control

LI Gang, HAN Hai-lan

((College of Automobile and Transportation Engineering, Liaoning University of Technology, Jinzhou 121001, China)

Abstract:  For the yaw moment control of motor electric vehicle with four-wheel motor, the parameter self-regulation
fuzzy control theory is studied in this paper. And the yaw moment hierarchical control structure of the vehicle is deter-
mined. The additional yaw moment decision-making controller is designed based on parameter self-regulation adaptive
fuzzy control theory. Taking advantage of the independent control of the four-wheel driving torqu, rule allocation method
is used for four-wheel driving forces distribution. Using CarSim and Matlab/Simulink co-simulation test, the control
method is verified by selecting the input mode of the continuous sine steering wheel angle. The results show that the yaw
moment based on parameter self-regulation fuzzy control method can improve vehicle driving stability effectively.

Keywords: four-wheel hub; motor; electric vehicle; yaw moment; parameter self-regulation fuzzy; rule allocation; driv-

ing stability
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BRSO MATLAB R L oRfiff tH % LED BV RT AR 18 22 B B . 06 ik 25 2R e W . S 00 ) B IR
G A L5 30 R 0 A R TN £ B JEL 03 A R A SR R W) 5 J AR 22 R R BT S 9 LED BUA A ob TR BB R
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KGR RZIEHE ROG T BV IREBCAER,; B

hESES: TH128; TH 161 XEARER: A

TAF SR o A A BROYBE T VR i S R G B R e R A SR R R O IR £ 5 A ROt TR
(light emitting diodes. LED) MBI . {fi LED BBV G 17 WIRSERY K J&. BEE LED BRB] ™19 %
J&  LED §T 5 #9855 1 18 2 8 A Al B9 IF 5 B BRI Ay ffp Dl LED ST HICEA i 81 i O Bk 30
T JesE B LED ST R fd 5 i, et 5 i 0 T ) 4 vy ORI 1 oo s F TS B 58 W b 1R A
M AWFFE B FL O 22— AR SCEE X — LED B ™ il 5 T 5% 22 B 1m) #3800k, s 7 RS R AR 0 25 By
AR s LSBT L o T MRS R 2 W) 5 sl P o B v o T JRUTEE R B2 R A 77 5 e 3 Y 40 A AR

1 EBEREST
TR R AR R, LED SRR i FE R R R R 2 22 1 B2 B o) )y

u, — Ew,,,}l‘, _b/,q Uy — f’(uh)v h = 1929"'9p9 (1)
i=1
. 1
xr) = —, 2
Sl 14 exp(—x) 2
P
o= Dwion — b L= fG). AL =16, —y,. o0=1.2.m.q. (3)

D~ g ma FIRAA s n i 28 B R0 o (i A2 M 22 00880 BISZ e IRV R B85 h it 28
BRI B E E M AT p AR SR EITTA B 0 AR ZERCEE A T i R M &0 g )2
P TEAN B w s wi A IR ZEHCES AP R R Z SRS )2 R E 2552058 AUE: b,
b, 535 1R 25 HE AT v R 2 R 2 A T BIE s £ C e ) iR 22 B A R TS R u =
Cuy sty s oo sry) s v="C0y 0y 50050, G790 158 25 BOCA R RY v [R5 2 A o) 1 RO HE 1) 5 8 = (spwsp s ooes
S0 o 8=ty sty s vee o1, 43590 A 158 25 FU AR TR v Ay 23 0 A [ R A 1) o B Ok G B RS TR R R AE 1
A 52, S8 22 B0 B o i 1 2 S 1) R A o N L BIOR S o A SCHERGT JBARFFAE MY £ B 5 v,
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A 0 ARG JEARFFAE A EARZER v 65 Az, A5 o AN SCHERSE B ARFEAE AY IR 22
SR Aifp R 22 0 5 TR ) G B T T SRR R 25 B R TP B 1 E R R wi s wi, < bis 0, BT BP B K
2 2 A 0 HAT B BB AT R A DL 2 R AL

2 HERBPEGERBAKE

2.1 EAXRFEHE
FIF MATLAB {4 W 4% T 5 A7 R i 15 8 280 AR R EZH LUT 9 A mg™ .
FB1 WG, 4w swi, b b, 530K T — A X (— 1, 1) N B FEPLEC 3 3R 2%

R o= D) (d, ()=, (), B HHETRA I 1 € RO 2 UM M.
o=1

HE2 OHUE E DNAFEAR x (B) = (2, (k) sz, (B) yoor s, () 5 H G (AR i d (k) = (d, (k) ,
dy (B) s od,(B)).
$BI IHERTESMEITCHEA w k) s TSR ITRE RS )ZSME T E v () R

w (k) = Dlwoa () —b,s v (k) = fQu,(B)s  h=1,2,,p, ey

P
50k = Dwion (k) —b,s  1,(B) = f(s,(B))s 0= 1,2,,q. (5)

h

W R R 260D
v=flne) = —— (6)

1+ exp(—net)’
HB,4 ETHEREH B d(k) = (d, (k) .d, (k) .d, (k) G W24 B 32 PrEr ¢, (B)
THE R 22 bR B0 i R 2 & & T R 58K 0, (R) L B
8, (k) = (d,(k) —t,(E))t, (k) (1 —¢1,(k)), 0=1,2,,q. (7
WS ETREZEE R EEAUE w,., (b 2250, (B (RS2 v (k) 1% 2 AL
Xt BB 2 A M 4Tt B IR 58 0, (o) AT A SG T3 /P

onCk) = [ZS,,(/e)wh.(,(k)]m(k)(l —u, (k). 8
o=1

S]6 STHH)ZEMAETT LIRS o, (O MBR&Z &M AT L o ()8 1F % AUE
wy., (o) FRE b, (k) 53 51K
wi,' (B) = wp, (k) + 9, (k) v, (k) (9
by (k) = b)Y (k) + 9, (k). (10)
X (D), (L0 N F/R LT s N+ 1 FoR P3G 59 R2F I R 760, D Z A LY.
FET EAEAZ SR IT A 2 o) IR 2 & 2 T I RS 5 0 (B) L 18 IE I H AU
wi, (k) FNRE b, (o) o Bl
wi (k) = wi, () + o, (B, (k) (1D
b (k) = by (k) 4 (k). (12)
SH’S HAEe2RRE EN

E=L15"5, () — 5,00 (13)
2m = =

HBO I 4 04 15 25 A I BEOR. Y E<Te %% S IRBUR T ¥0E e RIR B M It B3k 45
Ak s T3 BOT — A2 o BEAS KO ) B8 A L [ B AP 0 3 ik AR — 22 2T A
2.2 FHERHYAKRME
2.2.1 W& SCUPR) LED BVRS . anlE 1 s, & 1A LED S AR b P9 IE T38RO
JRTI 8 4 ) DA % ST L vh L5 SR v RS 4 11 LED BRI fic 5 i RO R AR IR 22 B AE
—3H 5 8 ROSE TR B 25 A B2 WA A T T B o AR L TR i 5% 2R A G AR 4 o (EL B A ) 2 i O R —
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A2 BB AERL, LED B PR DU T 00 05 TR AL S AL — 3 T 0 BE4% S SCfF 4109 dynain %0
52 R 7E DYNAFORM %[ i9 § AL DLSZ B | 38 T 5% 1 1125 25 5L 48 36 5 T 388 T 7% 1 b0l i
o 1 S B S TR

D68.2
N ®51.8 B
[
_____________ e ™ o
// \\
=
f o o \ F - —— o
/y ///_;_;___.UL__v_;_\\ N :: /
/ D \ U T Y S S ¢ A ) (R
[ ..."_’ \_\L. \ ______________________________
0 N
3.8 ®81.4
D95 ®87.4

1 LED Bt k45 H B G . mm)
Fig. 1 Structure figure of LED heat dissipation body (unit:mm)
18 LED B IF 1007 20 80% % 1 125010 8 A5 2 1
Bl 2 s, UM TP B 5 DN T ESE N ALY, DT
DYNAFORM iy LED 8K i 5 005 B OB 48 F 8 A1 i
() RE JE A3 A 4G OL (O BB FF B 8 AN A 3 W A8 16 O (ma) | i,
LA b 8 AN S AR N S I (mi) i 885, 5 DT 235
QTR HRUER — 5 DU IA TS ARORE L VTS S ARk L R R AR S ARCE
S SR N SR EE RO —EH. 1 AT ES
BORR A& T sp R B R —(H. 1 > T 2E2S5GH —E
TIFMEDR A IATZESEGHE B TL)FNED TR 1IATE
SHGESHTIFMEL NN I AT LS8 A1 g gy M2 LEDHIRRIPZIR 8 1 nfr i
S+ 26025 264543 26716 3 26978 27146 5 268835 26618526087, &2 8 nodes location of the forming
16 41 LED sl A5 FECHE 7 S U ZkE A R IE 58 55 56
AT IR R IESC LR A Lis (47) s U2 RSE B AR R 22 Bm i 78 45 30 Ho v g BUE 5 iR, R T
@7 LED #UVA R RS B AR IR ZHCERL 16 21112k LED B R ] T MR 35 25 A B 78 i S A%
P, a0k 1 s ;16 il 25 LED Bk RO R 15 2 B 5 R0 1 i o 2508, an 3k 2 .
F 1 16 ZUNZREF R 1) i A B (5X16)
Tab.1 16 groups of mathematics model training input data (5X16)

ETA/POST

part of the LED heat dissipation

MIA 1 200D 32 43 sGspeed | A 1h 200 3p2)  4(p3)  5(speed)

FEA FEA
1 0.05 50 000 50 000 50 000 500 9 0. 10 50 000 150 000 200 000 1 000
2 0.05 100 000 100 000 100 000 1 000 10 0. 10 100 000 200 000 150 000 500
3 0.05 150000 150 000 150 000 2 000 11 0.10 150 000 50 000 100 000 5 000
4 0.05 200 000 200 000 200 000 5 000 12 0.10 200 000 100 000 50 000 2 000
5 0.07 50000 100000 150000 5 000 13 0.13 50000 200 000 100 000 2 000
6  0.07 100000 50000 200000 2 000 14 0.13 100000 150 000 50 000 5 000
7 0.07 150000 200000 50000 1000 15 0.13 150 000 100 000 20 0000 500
§  0.07 200000 150000 100000 500 16 0.13 200000 50000 150 000 1000

# 2 16 I gl BT i o ot (24X 16)

Tab. 2 16 groups of mathematics model training output data (24X 16)

i AR A 1(v 2(0) 3(0 4(0 5(1) 6(1) 7(1) 8(1)
1 2. 100 2.088 2.097 2.093 2.100 2. 040 2.099 2.046
2 2. 180 2. 150 2. 130 2. 100 2. 150 2. 080 2.079 2.100
3 2.150 2. 140 2. 200 2.160 2.114 2.170 2.078 2.035
4 2.190 2. 187 2.165 2.110 2.119 2.108 2.087 2.103
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g
Continue table

by REAR 1(t 2(t) 3( 4(0) 5(0) 6(t) 7(0) 8(1)
5 2.230 2.250 2.180 2.165 2.185 2.152 2.130 2.098
6 2.239 2.241 2.206 2.203 2.154 2.164 2.119 2.111
7 2.230 2.221 2.189 2.193 2.156 2,145 2.111 2.009
8 2.241 2.238 2.261 2.221 2.202 2.189 2.191 2.185
9 2.304 2.254 2.249 2.191 2.241 2.220 2.372 2.331
10 2.254 2.221 2.223 2.143 2.160 2.311 2.245 2.313
11 2.337 2.395 2.207 2.283 2.224 2.201 2.200 2.158
12 2.315 2.329 2.218 2.209 2.221 2.301 2. 201 2.189
13 2.815 2.646 2.612 2.578 2.515 2.432 2.321 2.180
14 2.912 2.715 2.628 2.610 2.547 2.482 2. 389 2.224
15 2.845 2.765 2.635 2.615 2. 487 2,345 2.333 2.132
16 2.836 2.735 2.618 2.540 2.318 2.415 2.256 2.152

by L REA 9(ma) 10(ma) 11(ma) 12(ma) 13(ma) 14(ma) 15(ma) 16(ma)
1 0.020 0.070 0. 080 0.011 0.010 0.008 0.013 0.012
2 0.030 0.065 0. 089 0.021 0.020 0.029 0.014 0.011
3 0.025 0. 055 0.073 0.091 0.036 0.021 0.030 0.016
4 0. 045 0.035 0. 044 0.035 0.025 0.031 0.013 0.021
5 0.039 0. 031 0.029 0. 031 0.019 0.021 0.018 0.015
6 0.048 0.047 0.038 0.036 0.017 0.022 0.019 0.012
7 0.042 0.045 0.036 0.035 0.025 0.021 0.016 0.011
8 0.044 0.048 0. 039 0. 040 0.039 0.025 0.020 0.193
9 0. 086 0.015 —0.052 —0.001 0.002 —0. 044 —0.074 0.024
10 0.073 0.004 —0.031 0.010 —0.013 —0.062 —0. 049 0.022
11 0.082 0.041 0.024 0. 006 —0.017 0.003 0. 004 0.001
12 0.078 0.051 0.032 0.015 —0.021 0.015 0.015 0.029
13 0. 280 0.210 0.168 0.171 0.174 0.162 0. 155 0.112
14 0. 310 0.270 0.178 0.181 0.175 0.163 0. 159 0.142
15 0.276 0. 245 0. 188 0.193 0.172 0. 159 0.145 0. 147
16 0.253 0.234 0.183 0.187 0.168 0. 151 0. 149 0.139

B REAS 17 (mi) 18 (mi) 19(mi) 20(mi) 21(mi) 22(mi) 23(mi) 24 (mi)
1 —0.036 —0.072 —0.032 —0.021 —0.014 —0.019 —0.017 —0.021
2 —0.017 —0.018 —0.019 —0.021 —0.026 —0.029 —0.032 —0.022
3 —0.048 —0.062 —0.039 —0.038 —0.032 —0.024 —0.036 —0.019
4 —0.054 —0.032 —0.025 —0.052 —0.034 —0. 045 —0.032 —0.021
5 —0.062 —0.054 —0.032 —0.041 —0.015 —0.011 —0.021 —0.022
6 —0.063 —0.059 —0.038 —0.035 —0.028 —0.019 —0.024 —0.002
7 —0.075 —0.035 —0. 045 —0.049 —0.036 —0.026 —0.019 —0.009
8 —0.065 —0. 045 —0.051 —0. 047 —0.043 —0.035 —0.029 —0.013
9 —0.229 —0.136 —0. 066 —0.091 —0.117 —0.062 —0.098 —0.176
10 —0.194 —0.110 —0.076 —0. 080 —0. 065 —0. 084 —0. 067 —0.167
11 —0.238 —0. 283 —0. 206 —0. 106 —0.056 —0.056 —0.075 —0.102
12 —0.189 —0.135 —0.153 —0.098 —0.078 —0.088 —0.062 —0.088
13 —0. 287 —0. 256 —0. 215 —0.117 —0.116 —0.111 —0.108 —0.101
14 —0.310 —0.275 —0.222 —0.184 —0.157 —0.128 —0.132 —0.110
15 —0.299 —0. 284 —0.255 —0.208 —0.198 —0.165 —0. 145 —0.132
16 —0.293 —0.279 —0.243 —0. 235 —0. 186 —0.159 —0.138 —0.125

2.2.2 MATLAB K2 230085 KFHFERBWET T ERN
A(1:16,[1:5]) =xlIsread('shuju2. xls',['B28:F43']);
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A(1:16,[6:29]) =xlsread('shuju2. xls',['B2:Y17']);

ax=A(1:16,[1:5]);ay=A(1:16,[6:29]);

format long e; ax=ax';ay=ay’;

[mx,setl ]J=mapminmax(ax); [my,set2]=mapminmax(ay) ;

Xn_traln=mx; yn_train=my;

NodeNum=23; TypeNum=24;

pl=xn_train; t1=yn_train; Epochs=300000;

Yo BP i 48 o 4%

net=newff(minmax(pl),[NodeNum TypeNum],{ tansig’ 'purelin’}, traingdx’) ;

Yo BP ¥ 45 1)1 2k

net. trainParam. epochs=Epochs; % 4 Il 25 i 8] 1% &

net. trainParam. goal=1e—100; % X 4% Il 245 FF 1% &

net. trainParam. min_grad=1e—100; net. trainParam. show=200;

net. trainParam. time=1nf; net. trainParam. mu=1e—10;

net=train(net,pl,t1); % JF &I 4 W 4%

net. iw {1, 1} %0 R i AR B & 2 AUE BN E R w.,

net. lw{2, 1} 20 B 2 B 2 AUE , BRRE 2 R w,

net. b{1} 0 F7m it A2 & 2 RE RIS 2 R0,

net. b{2} 6 75 B 5 J2 B 2 B IR EL BPFE R AL 0,
2.9.3 AUL5 AL AT MATLAB 032 M% T B, 2858 108 596 YECHO A%, K20 45 min 6
5,433 LED SRR s BB RoE I MR R 22 e B8 R AU 5 1 . S A2 2 5203 2 i ALE 2 — 1
23X5 B (R AE L B 2 B0 R 2 I AUE A — > 24 X238 B AR . S A2 BB S R I IR 2 — > 23 X1
B 0 6 B . B )23 30 A o )23 A IR B — 1> 24 X1 B AR L I

3 SLIGIOUE

B IR LB R AN T 22555 0.1.60,100,80 kN, &,
500 mm * s ' FEN N LAY T2 280k 0.1,60,100, 80 kN, 500
mm + s~ JU SR O O 3 PR, SRR i F S LED BRI
LED Bk R SE 80 15 22 B2 46080 951 00 e J5 43 7 (B %f 1L, g 4 Tie 3 Forming part of the LED
B P A e B TR A T 4 T« 52 00 R A A 8 5 S heat dissipation body

B BB B 44 (e R R 22 R EWT T 30 24
T A0 TR LA 48 3 U 1 4 ST A 2]
. ORI IR T
4 g g 220 My
| RS

SE 525 I 1 f6 4R 50 AR S LED SOk RS R 4R ik o,
FEROF M. PAWT T FE A R w0 by b, REEIZHER 20f O g
TR A T MATLAB Mz M T HADRMMSER o . . . . o
B win s Wig s by 5 b, M FEARJFLFE. S

FExb A LED SR 7 it H b R i i DY 38 T 56 -
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Fig. 4 Wall thickness comparison

*E ’ %ﬂ: DYNAFORM ﬁ?ﬁﬁiﬂﬁiﬁ:i E@ 8 /l\%‘/"f\'; E"J B;{% Eﬁ between the model predicted
Tﬁ‘f%/ﬂ () E R AR O (ma) RN AR 1 B (mi) b i 508 5 i value and experimental value

Sh HEF MATLAB #1259 4% T B4 A5 8 8008 34
B MATLAB B 3R H 8y S5 i 18 52 AR50 RIS 3 T 3% LED BOAIR RS B AR 15 25 B .
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Establishment of the Mathematical Model of Stamping Size and
Shape Error for LED Heat Dissipation Body

ZHENG Tian-qing, GU Li-zhi

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract; Based on error back propagation algorithm, the mathematical model of stamping size and shape error for light
emitting diodes (LED) heat dissipation body was established. Explain the specific process to solve the error mathematics
model using MATLAB neural network toolbox. Based on a product of LED heat dissipation body, used the related simu-
lation data and the designed MATLAB program to solve the mathematical model of stamping size and shape error for LED
heat dissipation body. Verification results showed that the overall value was matched and the local deviation was little for
the comparison between the experimental value of the wall thickness distribution and the mathematics model predicted val-
ue of that in this paper, the established mathematical model of stamping dimension-error and shape-error for LED heat
dissipation body has fine practicality.

Keywords: error back propagation; light emitting diodes; heat dissipation body; error mathematical model; wall thick-

ness
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Fig. 1 Block diagram of the whole vehicle body
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Fig. 2 Chassis block diagram
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2.1 REESH
e P B 25 R JE A D 72 0T o 7 L B M R ABOR RE 3 B T B A B JRE R 7 B L
W 2 18y RO T RLE SO

Sen(Xs) — Ju (D

x; dx;’
SO, A5 A B B 1 245K BRI i A B AR B
B By 2 HLJELBE () ok 4 -1 e W B2 0 97 1) R B RE R B AR 1 s i 36 1 T i L L L TOOA AN
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Tab.1 Torsional stiffness sensitivity coefficient for each sub-block of bus body

s Y ozwm lme Y gzm lws Y oz |me Y gu |ss Y zm
pi 1.6 0.655 1| pis 1.5 0.322 4 Pss 3.0 0.074 9 || ps2 3.0 0.343 3 || pso 2.0 0.193 7
p2 1.8 0.449 6| piy 1.5 0.108 3 Pss 3.0 0.017 3 | pss 3.0 0.332 2 | pro 3.0 0.051 2
ps 2.5 0.679 3| p2 1.5 0.323 3 Ps7 3.0 0.011 8 || pss 3.0 0.050 0 || pn 3.0 0.081 3
o 1.5 0.278 8| pa 3.0 0.136 8 Pss 3.0 0.166 7 || pss 3.0 0.069 1 || pr2 3.0 0.016 3
Ps 2.0 0.389 4| ps 1.5 1.010 6 P3o 3.0 0.071 1 Pss 3.0 0.006 1 P 2.0 —0.0150
Ps 1.5 0.220 5| p2s 2.5 0.225 6 Pao 2.0 0.077 0 || psz 2.0 0.078 0 || pn 3.0 0.018 5
p7 1.5 0.598 8| pu 2.5 0.229 7 Pu 3.0 0.110 2 Pss 3.0 0.219 0 Prs 3.0 0.008 6
Ps 1.5 1.517 1| pes 2.5 0.384 6 P12 4.5 1.063 4 || pso 2.0 0.2356 || prs 3.0 0.000 8
Py 3.2 1.853 4| p2s 2.5 0.105 7 Pis 3.0 0.366 7 | peo 3.0 0.228 8 || pm 3.0 0.002 3
Pio 1.5 0.541 8| por 2.5 0.007 8 P 3.0 0.101 6 || pa 3.0 0.001 1 | ps 2.0 0.009 7
P11 3.5 1.448 3| pas 3.0 —4.8X1077 pus 2.0 0.076 8 || ps2 4.0 0.568 6 || pro 2.0 0.013 6
P12 2.5 0.314 2| pa 3.0 0.300 9 Pus 3.0 0.205 9 || pes 3.0 0.015 8 || pso 6.0 0.000 9
P13 2.0 1.193 6| pso 1.5 0.114 8 Pz 3.0 0.181 6 || pes 6.6 1.752 1 Psi 5.0 0.019 1
Pt 4.2 0.417 7| pa 3.0 0.079 9 Pus 3.0 0.008 2 | pes 2.0 0.259 1 | ps2 5.0 0.118 9
Pis 1.5 0.536 1| pa 2.0 0.416 2 Pus 3.0 0.055 5 Pss 3.0 0.186 3 Pss 3.0 0.033 3
Pis 2.5 0.687 7| pss 3.0 0.023 2 Pso 3.0 0.128 5 || per 3.0 0.028 2
P17 1.5 0.577 8| pax 3.0 0.280 2 Ps1 3.0 0.269 5 | pes 3.0 0.046 9
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Tab. 3 Optimized thickness of the module

By do/mm || B do/mm || BEHE do/mm || B d/mm || B do, /mm || BB d, /mm
T, 2.5 T 1.8 Tu 2.5 D1 2.5 Pss 2.0 Prs 2.0
T, 2.5 Ty 2.5 Pio 1.5 Pas 2.5 Dés 2.5 Prs 1.5
Ts 2.5 T, 2.5 Pas 2.0 Pao 2.0 Pso 2.0 Pro 1.5
Ts 2.0 T 2.5 Pso 1.5 Ps1 2.5 Pr3 1.5 Ps2 3.0
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Fig.9 Stress nephogram of the bending working condition
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Fig. 10 Stress nephogram of the left front wheel dangling working condition

4.3 AEREBEZIN

BT E S T 4 VonMises W I =B UE 11 Bz, Bt &S Rnl . ik TR, 45 & KER
O3 HLIX R 3 AE 41 MPa LAY, Horp s J5UG 22 B R W J) o 314, 1 MPas Uik 4 B i RN 2l 269. 3 MPa.
Ji 06 2 B 2 B Fe KO T T RGBSR AL O 4 B A B ) B RN ) a5 T T A R B s AL,
JR RN ) 2 B anE 11(h) ff 7.
Ex=: E=:

() BEAHRE = T (b) KL F1 43 A5 4]
K11 frfesss Lo = K
Fig. 11 Stress nephogram of the right front wheel dangling working condition
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Module Reconfiguration and Structure Lightweight Optimization
Design for Bus Body Based on the Sensitivity Analysis

LI Qi, ZHANG Yong., ZHANG Cheng, ZHOU Sha

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract: A novel module reconfiguration design and structure optimization method of bus body are proposed based on
sensitivity analysis in order to perform lightweight design of bus body. The design dimensions of the sensitivity analysis
are reduced by using the body module, moreover, the module reconfiguration and the structure optimization of bus body
are performed based on the sensitivity coefficient of each sub-block thickness for body torsional stiffness. Finally, the fea-
sibility of this method to the lightweight design of bus body is verified by comparing the strength of the vehicle before and
after optimization. The research results show that the method not only makes the weight and maximum stress of bus body
decrease 460 kg and 4. 26 % , respectively, but also reduce the complexity of body structure optimization design.

Keywords: sensitivity analysis; module reconfiguration; lightweight; bus body; structural optimization
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An Organization Method for 3D Geographic Information
Based on an Object-Oriented BR-TIN Model

LI Jing-wen"*, LYU Nan"?, LU Yan-ling'*
ZHANG Yuan®, YE Liang-song'

(1. College of Geomatic Engineering and Geoinformatics, Guilin University of Technology, Guilin 541004, China;
2. Guangxi Key Laboratory of Spatial Information and Geomatics, Guilin University of Technology, Guilin 541004, China;

3. Surveying and Mapping Institute Lands and Resource Department of Guangdong Province, Guangzhou 510599, China)

Abstract: Based on analyzing the characteristics of the boundary representation (BR) and triangulated irregular network
(TIN), by combining the BR and TIN, an object oriented BR-TIN model is presented. This paper aims to study the
processes of integration, objectification, organization and storage of the model. and apply it to 3D architectural expres-
sion. The experimental result showed that the model could realize an object modeling of geographical entities, and it took
geometric features, property information and sense relations together in order to realize the effective organization and
management of the complex 3D geographical space data.

Keywords: object-oriented; BR-TIN model; 3D date model; spatial information organization; solid modeling
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Geopark Equipment Control System Design
Based on SNMP Network Protocol

HE Yuan-rong', LI Jia-nan®, LU Lin®

(1. College of Computer and Information Engineering, Xiamen University of Technology. Xiamen 361024, China;
2. School of Management Science and Project Management,

Guizhou University of Finance and Economics, Guiyang 550025, China )

Abstract: Based on simple network management protocol (SNMP), designing management and control system of geo-
park intelligent devices, which can realize enable or disable drafting devices, remote monitoring intelligent equipment
port, summary data equipment, view and update equipment event information and real-time monitor the operation status
of the equipment function. Application results show that system can connect all geo-parks intelligent devices to the same
management and control platform via wired or wireless network, real-time monitoring devices operation status, traffic in-
formation, data statistics and fault data, etc, and those will be sent to the administrator through mobile phone text and
automatic fault alarm phone call.
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The chip is a communications processor consisting of a reduced instruction set computer processor

Hash e %, i3 73, 15 2019 Hash {6

and a digital signal processor. This device has a rich peripheral set architected specifically for voice o-
ver internet protocol phone applications that results in a reduced bill of materials, reduced complexity,
and reduced time to develop an internet protocol phone. The chip architecture uses advanced design
features to provide flexibility and performance. Combined with Telogy Networks software for IP

phone applications, the chip provides a complete hardware/software solution capable of reducing sys-
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New Gouping Hash Agorithm Based on OHNN

LI Guo-gang, ZHONG Chao-lin, LIN Xiao-mei

(College of Information Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: In the design process of the Hash function algorithm study. the chaotic systems theory, is introduced to inves-
tigate the Hash Function Algorithm Based on Chaos Dynamics. Combining the piecewise linear chaotic map and oversatu-
rated Hopfield neural network (OHNN). An unidirectional Hash function construction method based on chaotic dynami-
cal theory is proposed. The new algorithm is verified to meet the performance index of Hash algorithm from different as-
pects by simulation and testing. Security analysis shows that the proposed algorithm can resist many kinds of attacks, and
has good security performance.

Keywords: hopfield neural; the chaotic attractor; piecewise linear mapping; Hash algorithm
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Fig.3 Hard exudates detection result images using proposed methods in DIARETDBO data sets
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Fig.4 Hard exudates detection result images using proposed methods in DIARETDB] data sets
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Tab.1 Experimental results comparison of hard exudates detection methods for fundus image

T B e FE T X8 1 P A 45 01 T BG BTN 25 1
B BMEBREO  Rggr/%  WWEWWNG/Y RAEIE/Y% BB/ mRR/Y
Li %k 35 — — 100 — 74.0
Walter 516 15 92.8 92.4 100 86.7 —
I EI Rk 56 93.6 95. 6 100 89. 3 85.7
CH 130 93.7 94.7 100 82.3 92.8

Li B3 32 ] —Fh 3L T R0 40 3] )5 s Walter B 3 28 Fl—Fh Ik FIR S22 08 ik h T2
FI) 55 A4 7T 25 A BIR ) G I B3k AR 45 4 00 RS KK B Y1 BB P L A X I ST, 16 s 1 95 DX 3 40 A ) 45 21 A



104 R R (A R R 2E O 2015 4F

B R FRAR 5 5 BB B O 10 08 ] — P 3L A% 1) B R (RBE) i 25 I 45 114 7 35 o 35K Py 125 B 8K 0 G 0 5 0 1
B AT —E P ER I L S B A T RO IR A 2 G D O BEE . SCP B R B A T vk
Pl TR MG o BV b 3R 23 B SO R ik BT E RORB IS I RS IR 32 R0 B30 3 19 35 R
AU b BT = 24
2.3 XHEGSEEXRITNRIERS T

X SLIC A5 2 3 B U » P A 15 3R 23 BUAS [A] 1 — ey BS80S TR 23 350 3 Y . e e
— AR o3 B SCE TB DRIE B ROR PO 4R AR A AR R 22 5. SO SLIC 3R AT ORLBR.CC =
AR BRSO B R AEAT PO AR ANIEL S R, 18 S L Z FROR R R AR

1.2 1.0 40
09 30 |
& o~ A
Brof by 2 E ’_/M
0.8 20
0 1 . . ) 0.7 1 L . ) 10 L L . )
1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
VA VA VA
(a) OR (b) BR (0) CC

BI5 s Bm 3 A EEAE AR ERCR
Fig. 5 Effect of three main indicators performance of the proposed algorithm
1T 5 Ca) AT T OR (B8] - 158 B 190 A 5 08 50 3R 10 2 /) o BRIV 36 8 5 3% 1 380 30 57 0 14 sl K
2. r P& 5 Ch) R i G % S KA SN o AR 2 I S R P AR L BREER R L 6B 0 ) Y BORG
20 BRI AL B . b 1 5 Cod TR T ORI Ak B FE N A 25 2 1A AR Ak B TR Ak B OG 1 Y EE XS
G WA | o R B 1008 S B A 3 AR DDA O, b BT IR L SO B TR A PR S A B © BE A T 2 S B K

3 HRIF

ANTR] T LA 56 500 14 A0 B 5 3%+ SCHR 68 R 0 IR R 45 0 B8 1 92 1 A A L O 9 1) 5 BEAT 2% 40
S B B3 A T T I R R R AT R I = R AR X A AT TR H R SR AT R AR I E A
IREN T REVES AT PR | RS S AR O LRSI A5 R B AR O G IRE R Bl A L T
FEIA 5 T A B LA ARG I 445 SR P D P b A i ey R T A T i PR SR TR — A B AR X SR s |
P EEE ARt — 20 Huoc ik , AN 2 2 500 A 3 I 1 % SLIC R Rk,

S E k-

(1] BE3L LT RIMWEMR B SR MEDF 5 (D], P94 . P54 F L K%, 2013:1-2.

[2] RAM K,SIVASWAMY J. Multi-space clustering for segmentation of exudates in retinal color photographs[ C] /
31st Annual International Conference of the IEEE Engineering in Medicine and Biology Society. Minneapolis: IEEE
Press.2009:1437-1440.

[3] NAGY B,ANTAL B,HAJDU A. Image database clustering to improve microaneurysm detection in color fundus im-
ages[ C]//25th International Symposium on Computer-Based Medical Systems. Rome:IEEE Press,2012:1-6.

[4] RANAMUKA N G,MEEGAMA R G N. Detection of hard exudates from diabetic retinopathy images using fuzzy
logic[J]. IET Image Processing,2013,7(2):121-130.

[5] GIANCARDO L,MERIAUDEAU F,KARNOWSKI T P,et al. Automatic retina exudates segmentation without a
manually labelled training set[ C] // International Symposium on Biomedical Imaging. Chicago: IEEE Press, 2011;
1396-1400.

(6] X105 AE AR 58 L TR R PIE MRFE 20507 N B BB E L] B . 2012,29(10) £ 26-29.

[7] ACHANTA R,SHAJI A,SMITH K,et al. SLIC superpixels compared to state-of-the-art superpixel methods[J].



%4l WK, . 454 SLIC #81% Z Fl DBSCAN 52 Ay 1R IS 8 4% 1 1 35 1 6 00y 405

IEEE Transactions on Pattern Analysis and Machine Intelligence,2012,34(11) ;2274-2282.

[8] XI# 7. SAR E& 4 #1 5 R ARSIy i 58 (D], PR < 1L 7 K %%, 2013 25-26.

(9] M. el Bl . 55, JE TR 5 i ek DBSCAN RRE T HEHLIRA SRR .2012,6(10) :903-911.

[100 BRI, X0 SRAL . R, — i T w0 43 A 19 B & 3 DBSCAN B33 [T, fo i ¥ 2 531501, 2013.30(3) :27-30, 34,

[11] T K, 82K, —F ks DBSCAN % EHEL ] AR 5 & € .2011,21(2) : 30-33.

[12]  BSC, Bk AT R, 46, —Fh kgt i) DBSCAN SE3LLT T, DU UM E JC 2 24 4 - B SR RL £ R, 2013,36(2) - 312-316.

[13]  skmeZS. BA R MR # DBSCAN Buk[T]. TH5 AL FIBF ST ,2014,31(7) :1973-1975.

[14] BANDYOPADHYAY S K,PAUL T U. Segmentation of brain tumour from MRI image-analysis of K-means and
DBSCAN clustering[ J]. International Journal of Research in Engineering and Science,2013,1(1) :48-57.

[15] SAE-TANG W,CHIRACHARIT W,KUMWILAISAK W. Exudates detection in fundus image using non-uniform
illumination background subtraction[ C]// TENCON 2010-2010 IEEE Region 10 Conference. Fukuoka:IEEE Press,
2010:204-209.

(16 Tk F A 57 JUAnf 2 A A B AR 3 or I (D], K KR 22,2012 30-33,

[17] LI Hui-qi,CHUTATAPE O. Automated feature extraction in color retinal images by a model based approach[]].
IEEE Transactions on Biomedical Engineering,2004,51(2) :246-254.

[18] WALTER T,KLEIN J C,MASSIN P,et al. A contribution of image processing to the diagnosis of diabetic retinop-
athy: Detection of exudates in color fundus images of the human retinaJ]. IEEE Transactions on Medical Ima-
ging,2002,21(10) :1236-1243

(19] = 3BEh, (A . £ E 2. BURER I S B Skl gk i xF b [T 1. B 5t 28 i R R 4% 4R, 2013,45(1) : 55-
61.

Fundus Image Hard Exudates Detection Based on SLIC
Superpixels and DBSCAN Clustering

LING Chao-dong, CHEN Hu, YANG Xiao,
ZHANG Hao, HUANG Xin

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; In order to detect the hard exudates in fundus images automatically, this paper presented a hard exudates de-
tection method which combines simple linear iterative clustering (SLIC) superpixels and DBSCAN clustering algorithm to
detect the Harde exudates. Firstly, an over-segmentation image was formed by algorithm of the SLIC superpixels. Next
the superpixels obtained were processed using the DBSCAN method, so that the final segmentation could be generated
from the clusters of superpixels. The fundus image of the standard Diabetic Retinopathy datasets of DIARETDBO0 and DI-
ARETDBI were chosen to verify the feasibility of the method proposed. The experimental results showed that the algo-
rithms can detect exudates effectively and reliably. Moreover, the method can be directly applied to color image segmenta-
tion and feature extraction.

Keywords: image segmentation; superpixels; hard exudates; diabetic retinopathy; simple linear iterative clustering;

density-based clustering method
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Fig. 1 Part of face images on the ORL dataset Fig. 2 Part of face images on the Yale dataset
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Tab.1 Relationship between the recognition accuracies and the number of training samples

Bt 4 YIZRHE A B meen/ 2 oa/ %6 e/ V5 rencie/ /6
3 76. 4 87.5 83.6 83.6(0.5)
4 85.4 88.3 90.0 88.8(1.0)
ORL 5 87.0 89.5 91.5 91.5(3.5)
6 88. 1 94.4 93.8 94.4(2.0)
7 89.1 94.2 95.0 95.0(2.0)
8 88. 9 95.0 95.0 96.3(1.0)
4 60.0 64. 8 73.3 70.5(1.5)
5 65. 6 70.0 75.6 76.7(4.0)
Yale 6 64.0 68.0 73.3 78.7(4.5)
7 76.7 78.3 83.3 90.0(3.0)
8 80.0 84.4 80.0 88.9(1.0)
9 83.3 76.7 76.7 96.7(0.5)
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Tab. 2 Time cost of LDA,LDA,LPP,FEM-GLC s
I G A B A Lpca Lipa Lrpp LrEM-GLC
3 0.249 6 0.249 6 0.280 8 1.357 2
4 0.280 8 0.280 8 0.358 8 1.419 6
5 0.280 8 0.296 4 0.296 4 1.591 2
6 0.312 0 0.343 2 0.312 0 1.622 4
7 0.312 0 0.452 4 0.327 6 2.043 6
8 0.249 6 0.458 8 0.358 8 2.246 4
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Research on Image Feature Exaction Method by Combining
Global and Local Features

ZHANG Ya-qing', LIU Zhong-bao*

(1. School of Mathematics, Taiyuan University, Taiyuan 030012, China;

2. School of Computer and Control Engineering, North University of China, Taiyuan 030051, China)

Abstract; With the development of application, the main problem of image feature extraction is almost no study taking
both global and local features into consideration. In view of this, feature exaction approach by combining global and local
characteristics (FEM-GLC) is proposed in this paper. The advantages of linear discriminant analysis (LDA) in extracting
the global feature and locally preserving projections (LPP) in preserving the local feature are taken into consideration in
FEM-GLC which tries to improve the efficiencies of feature extraction. In FEM-GLC, the global divergence matrix and
the local divergence matrix are introduced which respectively represents the global feature and local feature. The optimiza-
tion problem of FEM-GLC is constructed based on the close relation between samples of the same class and far away be-
tween different classes. The comparative experiments with PCA, LDA and LPP on the ORL dataset and Yale dataset ver-
ify the effectiveness of FEM-GLC.

Keywords: feature exaction; linear discriminant analysis; locally preserving projections; global feature; local feature
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Scintillation Index Measuring System of Gaussian Beam
on Space Optical Communication

WANG Jia-bin', CHEN Zi-yang®, PU Ji-xiong”

(1. College of Engineering, Huaqiao University, Quanzhou 362021, China;

2. College of Information Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract: A scintillation index measuring system based on embedded MCU of ARMY is designed. The scintillation index
of laser beams in a real turbulent atmosphere is experimentally measured, and the experimental result shown that the scin-
tillation index of a Gaussian beam increases with the increasing of the propagation distance. Moreover, at the same loca-
tion, the scintillation index is larger in a stronger turbulent atmosphere.

Keywords: Gaussian beam; scintillation index; laser; turbulent atmosphere; embedded system
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Collision Avoidance Control Based on Food Label Conflict Detection

CHEN Wei-jun, HUANG Yong-can

(School of Software Engineering, Anyang Normal University, Anyang 455000, China)

Abstract: The paper puts forward a kind of food safety label conflict detection based anti-collision control method. It
may read labels bulkily, proceed with level data fusion. By describing the conflict signal generation model of food safety
labels and analysis the ultra wide band characteristics of food safety traceability label conflict signal, to realize the food
safety control of planting. breeding, processing, packaging, storage, transportation, sale and consumption activities.
Based on the technology of radio frequency identification (RFID) of the food safety label and the conflict shunt control to
achieve the purpose of anti-collision control. Simulation results show that the method may speed up the anti-collision rec-
ognition efficiency, reduce the probability of the label anti-collision and improve the anti-collision detection efficiency.

Keywords: conflict detection; collision avoidance control; food safety; tag; radio frequency identification technology
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Attitude Detection Based on STM32 Multi-Sensor Fusion

HUANG Zhi-wei, XU Su-nan, WEI Yi, TANG Ying

(College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, China)

Abstract; Attitude detection was to measure the attitude information of the carrier in three dimension space and show it
in the shape of euler angle visually. This article take STM32 microcontroller as the main control chip, carry the MPU6050
sensor, HMC58831. magnetic sensor. We make some experiment about the attitude detection on the platform of quad-ro-
tor helicopter and compare the experimental result between signal sensor and multi-sensor. The result shows that attitude
detection based on multi-sensor can cover the weakness of signal sensor, enhance the accuracy of the attitude information.

Keywords: attitude detection; STM32; MPU6050; HMC5883L.; sensor
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Improvement for 2D Otsu
Adaptive Threshold Fast Algorithm

QIAN Wei-xing''*, HUANG Li-ya®

(1. Electronic Information College, Hangzhou Vocational and Technical College, Hangzhou 310018, China;

2. School of Electronic Science and Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract: Base on the characteristics of the trapezius narrowband verdict scope of 2D Otsu adaptive threshold fast algo-
rithm. Through the establishment of distribution data of the information association between narrowband trapezius inter-
cept and image pixel two-dimensional probability density, this paper proposes a dynamic trapezius intercept narrowband a-
daptive selection method without increasing complexity. The experimental result has demonstrated that the improved fast
algorithm of two-dimensional Otsu adaptive threshold was more adapted to the actual condition of image segmentation,
and has achieved good effect.

Keywords: image segmentation; 2D Otsu; trapezius narrowband; adaptive intercept
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Virtual Scenic Spot Information System Research
Based on Augmented Reality Technique

SU Hui-wei', LI Jia-nan®*, XU Xia'

(1. College of Tourism and Recreation Management, Guilin Institute of Tourism, Guilin 541004, China;

2. School of Management Science, Guizhou University of Finance and Economics, Guiyang 550025, China )

Abstract: In view of the traditional tourism mode intelligence problem, design and implement of virtual reality space sys-
tem based on augmented reality technique. Migrating 2D design operation into 3D environment to form 3D interactive
modeling by augmented reality technology, and realize 3D virtual environment to locate entity scene and human-computer
interactive experience. Results show that the system creates a new way of tourism experience and platform for user, and
also verify the feasibility of the virtual scene spot information system based on augmented reality technology.

Keywords: augmented reality; virtual scenic spot; 3D modeling; user experience; user experience
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Chaotic Projective Synchronization Based on Absolute
Feedback and Its Circuit Implementation

HUANG Miao-yu, MIN Fu-hong, WANG En-rong

(School of Electical and Automation Engineering, Nangjing Normal University, Nangjing 210042, China)

Abstract; A synchronization method based on nonlinear feedback control is proposed for the full state hybrid projective

synchronization (FSHPS) of modified Chua's system. The absolute function of states variable are introduced into the re-

sponse system to realize the project synchronization in the same and different scale factor. The modularized synchroniza-

tion circuit is designed and realized using Multisim. Numerical simulation and circuit implementation show the effective-

ness of the proposed scheme in the paper. .

Keywords: full state hybrid projective synchronization; Chua's circuit; feedback control; nolinear; absolute function
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Research on an Improved De-Noising Method for Artery CT Images

CHEN Ping-yun, LIN Chun-shen

(School of Chemical Enginering, Fuzhou University, Fuzhou 350000, China)

Abstract: Because of other common medical image de-noising methods are not comprehensive in the process of image
de-noising. It damages the image’s definition, so this paper came up with a modified median wavelet de-noising method to
de-noise. Used the Brige-Massart penalty policy and combined with the image itself noise to determine each layer thresh-
old. Other variables are introduced by the control variable method in the process of de-noising. Combined with the Pur-
pose and effect of image de-noising, the threshold did hard threshold processing based on computed tomography (CT) im-
age grey value characteristics of artery territory. Lastly, through experiments, it is concluded that the Rpsy, Rsy and Eys
of the improved de-noising method are superior to other methods.

Keywords: computed tomography; images de-noising; artery; wavelet transform; threshold; median filtering
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Fig.1 Preparation of magnetic palladium catalysts
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Fig. 6 Recycling test and hot filtration test of the catalyst
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Magnetic Palladium Catalysts and Its Catalytic Activity
for Suzuki-Miyaura Coupling Reaction

YU Yang', WU Cui-lin', WANG Zhen',
ZHANG Ying-xue’, QIAN Hao'

(1. College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China;

2. College of Information Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract; The magnetic nano-beads of Fe; O, /polystyrene with core/shell structure were used as catalyst carriers and its
surface was modified with high active ligand of bulky N-heterocyclic carbine via Friedel-Crafts reaction. Suzuki-Miyaura
coupling reaction was used to evaluate the catalytic properties of the obtained catalysts. It indicated that the catalyst could
be easily separated and showed extremely high activity when brombenzene was employed as starting material. It showed
good catalytic activity to the chlorobenzene, and the good reusability was also found for these magnetic catalysts.

Keywords: supported catalysts; magnetic carrier; nano microspheres; N-heterocyclic carbine; Suzuki-Miyaura reaction;

palladium complex
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Finite Element Analysis of Mechanical Performance of
Partially Filled Steel Box-Composite Beams

MO Shi-xu'?*, ZHOU Xiao-bing', ZHOU Ying-chun', ZHANG Kun'

(1. Key Laboratory of Guangxi Geotechnical and Geotechnics Engineering, Guilin 541004, China;
2. College of Civil Engineering and Arcitecture, Guilin University of Science and Technology, Guilin 541004, China)

Abstract; The mechanical performance of partially filled steel box-concrete composite beams was investigated by the ex-
periment of three simple-supported composite beam components under mid-span two-point antisymmetric loads. Suitable
element types, constitutive relationship and failure criterion were selected to establish a nonlinear model to simulate the
experimental beams. The deflection-load curves and cross-sectional strain values were obtained. The simulation results a-
gree with the obtained experimental results, indicating the validity of finite element model. The bearing capacity and the
mid-span deflection can be predicted by some of the major beam parameters. The analysis indicates that the ultimate load
bearing capacity and stiffness of beams enhance as reinforcement ratio of girders, thickness of baseboard, web, roof. par-
tition and concrete strength increase.

Keywords: steel box-concrete composite beams; mechanical performance; nonlinear model; deflection and load curve
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Fig. 1 Simplified diagram of quantitative correction coefficient of permeability
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LK 353 SR PR /K T R T8 R BT A S 4 % Bl ke B A T AR A R AR A R T L S B A
HEMIFLBR K R g . 76 52 PR B 38 32 35 R v, 25 35007 19 FL B K e T 2 A — 3500 X AR 3k 28 2 1 it 5 H 3
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FIEZHEAHAKE. R B ERE N bh=1pm s " RYGANBERLAN 1 pm s FBKBZBER
Bommes LHAKABBERE N A=1km s HAEBBREN0.32 pm + s B KJZEEH 5 mm,
HEK LIRS 2 mm, R E HE Ry 400 mo, H R /KA 5 2k 350 m.

A B K 5 A B KA ) B KR T A A AR AN 2,3 R 2 A B K VR AR HE T HE KL B
IRHERE R E WK 14y 3R 681.2,0,757.5 kN « m™ 2, HEKFLIA K B R 3. 6610 *m® « (m+s) '3
2 A0 7 K AR FIAEHE T HE K LB A HE RS 8 E 59K B I3 43 51 2 713.4,0,820. 0 kN « m™* , HE K £L I
JKEH 0.26X10 ° m® « (m o« s) 'L LR H PR B K T B9 35 45 SR w] R0 2 A B K I AR T AE A
HE PR R IMERK s F R LA R E K2 A TR E T 2B K21 2 B K w4 7
P15 b B8 7K H AR /N« HK R I3 ZE At L HETOU 0 355 4 B0 A2 08 K/ IN g W 28 Ak 55 il 0t B 349 J5i A i 11
K 1A AT

K2 B HEK LB K E (B kN« m ) K3 St HEK LB K E (R KN« m )
Fig.2 Pore water pressure of semi-circle Fig. 3 Pore water pressure of full circle
drainage (unit:kN « m™?) drainage (unit;kN « m™?)

4.4 HETEERR

7N #E T BE T8 /Y [ s BN D R A . 2By IV IR B L IV G etk Be A Vg IR B [ AR
AL HEK B BB AT IR D 0.5 m. i1 T Bl K A B K AR T ATIA R O R B A R 5 1 AR RO
T AETHEE P R 2 R BE 2 A B AR D B T3k e 1 B2 R B A S BORE 8 0B R L
Ri=1pm«s LGRYGMBERLAN 2 mm s B KZBERBOA 1 pm s ' A B ERBR
B 7K S B 45 2R e B HE AR L 98 JBE e g /K 2 TR R RT AR 30 (7)o (8D SR A L BE 1 HE PR 73 31| O 292,450, 6.
124.5 m.
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Tab.1 Calculation Parameters of quantitative correction coefficient of permeability

Rl 2 il k./me s ! J/mm D/mm k/km » s !
IV 2 38 B 0.320 5.41 2.35 1. 00
IV 2% fin s B 0. 345 6.07 3.52 1. 00
VR B 0. 369 6.72 4,70 1. 00

AR 3 A~ W T80 M J2= 155 DA 70 AT BT 5 O 3 )2 < SR AR 02 R ARk i Bl TR o P XA B b 20
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Fig. 4 Analysis model of quantitative correction coefficient of permeability
4.5 EEHBIENBIESERMSH
He B 73 A A3 20 3 AR TR A0 R X BT K 3 Q1 Q. - Qs i A (3D, 1453 3 Fh AL # L&
BB AL IR 2 P,
*2 ZEHHRABIESRERE

Tab. 2 Results of quantitative correction coefficient of permeability

] A 2 ) k/pmes™! r,/m ri/m H/m Q/X10°m’e« (m-=-s)! K/ /nm+s!
IV 9% B 38 B 0. 320 5.85 6. 35 200 6.06 8.25
IV 5 Bt 0. 345 5.85 6.35 200 7.60 12. 60

V TR B 0. 369 5.85 6.35 200 8.13 13. 40

4.6 ETENRBESEREBKETN

R Y B UEEE T i G TE B 7 AR R G T K O i A AT SR EORT S S HCR T MIDAS-GTS
AN A BRIT A BT TR R B K B O SR T AR TR B 05 A R Bl AR T B I K = AT X L
3BT, K Sk BE 43 5 A 300,350,400 m, ) INAESA 5. 85 m, kI ARE N 6. 35 m, k) . i K Z L HE KL
BB RBONE RG] 3 AW IR K & . W5k 3 R,

Y8 3 AT 3 T E A AB R 0B 3% AR B0 b X AR SR A K B 5 A BR TR A T K B R
LA 52 Gt ) 2R 2 ARG T8 7 22 B0 i 7K & 02 AT A7 1.

3 MK EX

Tab.3 Comparative analysis of the tunnel water inflow

TH k./pm - s™! H/m K; /nm =« s ! Qi /X107 m® « (me+s) ! Q,/ X107 m® » (m=+s) !
1 0. 320 300 8.25 9.13 8.57
2 0. 345 350 12. 60 13. 60 12. 10
0. 369 400 13. 40 17. 80 14. 50
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Calculation on the Calculation Method of Tunnel Water Inflow

Based on Quantitative Correction Coefficient of

Permeability Composite Lining

DING Xiao-ping', LIU Zhao®, SHI Bao-tong?, HUANG Man*

(1. Ningxia Highway Construction Authority, Yinchuan 750002, China;

2. CCCC First Highway Consultants Company Limited, Xi'an 710075, China)

Abstract: Assuming that the two uniform seepage tunnel lining and constant water inflow. the water inflow was calcu-
lated in the tunnel with composite lining waterproofing sheet and drainage system by the water inflow axisymmetric solu-
tion. Through the back analysis, a quantitative correction coefficient of permeability of composite lining K* is obtained,
the feasibility and accuracy of this method is verified by the actual project Liu-pan mountain long tunnel, providing favora-
ble conditions for the composite lining inflow calculation.

Keywords: composite lining; tunnel; coefficient of permeability; water inflow; calculation method
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s A s FDU-2100 B VR VR TR HLCH A EYELA A 6.
1.2.2 XA JoKERBRYN, 4, 400 CHEEE 4 h 5 T 88 A7 & s BEE . 80~100 H , 43 #r 4l (1 [F
Merck A E]) s R P L IE C be . R IR (T8 E Merck AR s ThE, 4589 (3£ [H Sigma-Aldrich 28 #]) 5
SE AL SR (% E Sigma-Aldrich 23 7).
1.2.3 #rfEde  HEsPPRME ECN 5497 42 A bR ECN 5102 FHMEAE AR 68 AT-SS bR tfEfL &
Py (£ E Wellington A 7)) ; HiAth MO-CN,Di-CN, Tri-CN & 45 # i (3£ B Cambridge Isotope Laborato-
ries, Inc /A H]).
1.3 #HmaiE
13,1 SREAEMEM VR T 48 h(CHLAE % 7K 2 38 4 8 8 R 1 i 1a)  ff DR A o 080 I BIFJE 3 15, 3 100
H i J5 » DR A7 A . R U BRI 15 g il 85 4 0 L3RI AL b, 5id R aE 3 L3S 5 BB T ASE
2 WO S MR BN B TR S B RN IE O AR EE 12 DR 5 B WE A7 B2 B IS0 AR 4 i 45 .
1.3.2 $RBOKEE WK W4 R 2.0 mL 2245 5 ARUA ] 22 2 6E A A0 4040 SR AR 347 v Ak A
HAL S R T LS MR A A0 3 S e BAE SO AR B3R T 7N 0. 1 mg « L' 68AI-SS #54fEWK 100. 0
pL B G BT
1.4 BERIESZX

M TS . DB-5 MS B384, K /N 60 m X 0. 25 mm X 0. 25 pm; JERE R EE N 280 C 5 A 43 ik
FECHERERRRD 1.0 pLs AW R 1.0 mL » min™ ' HRAR FHRFE P 40 F 80 C (2 min) |

5 C ¢ min~

C * min!
180 C— 270 ‘C(5 min). JEI%E &M JFiE T/ER A EIN f5x; HRGC-HRMS & 7 JEH BE R 280
C 584 6505 L F R UTRE R N 35 eV ik s &0 | 3
PR AT 10 000, r
600 |+
2 HREHH o
—;:0 400 +
2.1 PCNs 57k F 43 47 * 300
X HF- 7 3% B i Y R DL R R O AT AR 200 (1536 Ml 17641610
W2 W TR AR G R A ] T EEIETETES
IR A B A7 AE % B S 1 PCNs 35 YL 5210, 5 44 /K
s . Gl G2 G3 G4 G5 G6 G7 WI W2 W3
- L [ PN A At [R] 28 75 G XS AE X A A b
X SR T I 3 R AR 3 G RE S R AT 4 b, B2 4% SRAE 5 2 G ZE IR T L
Fefh PCNs 5 i R E Ll 95. 9~702. 26 ng » kg ', Fig. 2 Total detection mass ratio of

B H 222.8 ng » kg s YL BE 5 PCNs f i polychlorinated naphthalene at each sampling point
WO 56.2~75.0 ng « kg 'L HEN 67.2 ng » kg 'L RS SRAE SR BT FE o) L NIET 2 BN BN
S Al b DX [ A0 43 b DX AR S TR AR SR AN 25 R an e 1 iR, K 1w iy PCNs K i .
B2 1 A1 % F - B PR i 1 SR i A 8% 22 U 25t it L A F R KR

F 1 E NSNS LXK S RPIFEY PCNs ¥5 4L

Tab.1 PCNs concentrations in soil and sediment samples from some countries and regions

X A A i w/ng « kg E PN

S A H 2011 I 0~5 100 (6]
FART 2012 + 4 10~666 [7]
aM 2007 VLR 130~3.5X10° [8]

1L A 2007 UL 33~284 [97

H iR 2007 VLAY 212~1 209 [10]

Bl N30 2008 LAY 21 000~38 000 [11]
i ] ) 1997 + 3 1.79X107 (4]
SCH L X 2014 + 35 95.9~702.3 —

S X 2014 TR 56.2~75.0 —
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2.2 PCNs 55 mYFE

5 RAE ST YL A3 A FEAE R B X > WA X > 8] 300 - B = JE i DU AR ). T Y U JE i B8 PCNs 5
e 3 3 %8 Lk PCNs TTRAE .

FEAG SRRE U, G2 A 2 256 T FL B i (7023 ng » kg 1) . G2 SRFE &S0 HL 7 by 3 46 s IX 1
P i B BEBE X PCNs 19 DTHR & 2 B IE 52 G2 i 22 U 2840t B i LU W 3 o 7 HC At . 3 D3 ) Fl, 7 7 3
B beid AR XT PCNs V5 Y A i 25 1 STk G ORAFE 2 o 1 B AR X, 3% UK HE i H Ry 183, 6 ng
kg ' B R T RGBT L HE(32 ng - kg )t m TR 21 SR A AL 3K 3 B L B 3R PR R A B
1 XTI EE PCNs 15 e AF7E — & I 5T Rk, G3, G4, G5, G6,GT g g HL B 30 4 il 37 R 0 B 458 R A AL
IR BG E B8 XA A 00 5 G3, G4, G5 22 3t H: PCNs A6 i 5t & b AH . 4351y 176, 4,142, 3 F1 161. 0
ng *+ kg 'L IE T G1;G6(98.4 ng » kg 1) ,G7(95.9 ng » kg 1) RIREME H JE i BR85S AE &, PCNs 5
J i H B /N T G3, G4 Fl G5, 3 BGX R 25 500 J2 2 R 2 G6, GT R AFE A Ry bRk 8 B 38 424 X6 3% [X 35k
PCNs 15 Je 5 — 5 M52 33X A o5 — A1 BE BT T ¥ Y 5 %) J8 i1 2R 5% PCNs 35 L i) 32 R 42 2 KI5
YT REAE .

DURIAE G W1, W2 A1 W3 46 5T 6 e 0 51 o 75.0,70. 2 #1056, 2 ng » kg ', 55 [E N AMH R 2R 85
A PR R EE (212~1 209 ng » kg 'M,0.27~2.8 pg e kg 1M,0.3~0.8 pg c kg "D HE L5
Yo v FE AT A, W3 A5 He W1 A1 W2 g K 5 o b 5 A1 IO 2% 2 YT 90 24 A Aok A0 52 R 30 3 A D T 3.
2.3 PCNs [8] Kz 4 48 5 ¥ B 4 1iE

5 R SSRE D PCNs 215016 B, B2 4K A g8 — M AR L PE. IR SUAC Y PCNs 7 45 1 K B 491 7y 20 3 44
A% s MO-CNs 1 Di-CNs I b [t 6] 75 BBl 2 49. 0% ~85. 9% , B3 T dk b 58. 5%. Hk & Hexa-CNs, ff 5
EL B3 Bl J2: 3. 326 ~18. 3%, P 5Tk A 10. 5%. AR A PCNs Ji 5 43 SO G #AIK . AR BE 5 4 4y
PR A 3 TR, P 3 Wy R 4% SRR SRR S PCNs [l WE 1A 10 5 1 23 B 3 15 L b 2 3 % 1 39 R A7
FF i ARG 0 25 2R — e

X AL il 21 3 4 8 — O T RR TS Y SR AR G, O — 5 T RN 22 S 2R AR B 0 ) 3L A R A A — 5E 1)
KA. A AT K B ISR PCNs T8 45 5 43 Aii 48 A 7. Mari 2809 5 Tl KRN 5 K 1 KR
FES AT T oREES BT, & B MO-CNs 1 Di-CNs 7 B K 5 5 T 7 & 43 sk 78 %6, 1 7 b 47 1
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Pollution Detection of Polychlorinated Naphthalenes in Soils and
Sediment near E-Waste Dismantling Sites

QIN Xiao-jun, CHEN Qun-li

(College of Ecological Engineering, Guizhou University of Engineering Science, Bijie 551700, China)

Abstract: The soil and sediment samples collected from the e-waste dismantling were analyzed by the isotope dilution
HRGC-HRMS. The results showed that there was obvious polychlorinated naphthalenes (PCNs) pollution of e-waste dis-
mantling field on the surrounding environment, and the mass ratio of PCNs in the soil samples and sediment samples
ranged from 95.9 to 702 and 56. 2 to 75. 0 ng » kg ', respectively. The Low chlorinated pollutants (MO-CNs and Di-
CNs) were the main pollutants with the percentage 58.5% , the second was the Hexa-CNs with percentage 10.5%. The
main source of PCNs pollution is the electronic waste incineration process, and the main spread channels of PCNs was the
settlement of atmospheric diffusion effect. The research results indicate that the e-waste dismantling field has obvious PC-
Ns pollution impact on surrounding environment, especially the low chlorinated PCNs pollution, and the key to control
the PCNs pollution of e-waster dismantling is to control electronic waste incineration disposal process.

Keywords: polychlorinated naphthalenes; e-waste dismantling sites; waste incineration; isotope dilution
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Stackelberg Game Model with Risk Preference and
Numerical Solving in the PPP Project Problem

DU Yang'*, FENG Jing-chun'

(1. Business School, Hehai University, Nanjing 211100, China;

2. Architectural Engineering Institute, Jinling Institute of Technology, Nanjing 210098, China)

Abstract; Based on the game theory and risk preference, the Stackelberg game model and equilibrium strategy are estab-
lished on decision-making problem for government compensation in public-private partnerships (PPP) project. After cen-
tralization and decentralization decision analysis, the optimal plan is obtained. Research results show that the compensa-
tion cost and the optimal scale of investment considering the risk preference are more than the risk-neutral hypothesis and
the effects on the government's expected revenue are contrary. The research results also show the degree of the private's
risk-aversion will affect the configuration mode of the government compensation.

Keywords: stackelberg game model; risk preference; public-private partnerships project; government compensation; de-

cision analysis
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On the Analytic Properties and Coefficient Estimate
for Close-to-Convex Harmonic Mappings

HUANG Yun, HUANG Xin-zhong

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract: Research analytic representing formula and coefficient estimates for h(z) with Re{lJrz Ei; }>c, *%<C<

0, where & is the analytic part of harmonic mappings f(2) =h(2) +g(2) that are stable close-to-convex property on unit
disk D. If the dilatation function w(z) is a linear function, the stable close-to-convex criterion is proved. The results im-

prove the one made by Shouty and Nagpal. Moreover, we also obtain the stable close-to-convex radius estimate for f=

M}>6, 7L<C<O and w(z) =2° on the unit disk D.
h (2) 2

Keywords: harmonic mapping; stable close-to-convex; coefficient estimate; univalent radius
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On the Coefficient Estimates for One Subclass of Harmonic Mappings

QUE Yu-qin, CHEN Xing-di
(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract;: We study the coefficient estimates of a subclass of harmonic mappings, which second complex dilatations sat-
isfy some normal condition. The result is asymptotic to the estimates of univalent analytic functions , the relationship of
the coefficient conjecture of these two class mappings is established. We also obtain the growth and covering theorem for
this class of mappings.

Keywords: harmonic mapping; stable harmonic mapping; coefficient estimate; distortion theorem
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BRIEF INTRODUCTION TO
JOURNAL OF HUAQIAO UNIVERSITY ( NATURAL SCIENCE )

(EFREFROAABAFZHROICTARCFR) VAR T 1980 F. 2 REAKFTTEF EHRFE
s EE B RS AT RATH B R FE AR KRB Y.

(FHIGHFZERA . BHFORAEARRIN , A BRTH. GRFE " FRLE ZRAMESN T4,
JEBABN GBS HEOHBREE AHEAREBANLEERRFFEE ST RERBIR.
BRI T EHRET @OHEBAR AL RERHFHRFTFAERELSEAHAF LIRS

(FRIARI I ATERE FREASFIRFE, TZRHEMRIEZZ AL MEERENE B A
IR BFIE FEMER EALFE HHASTRE IR AT 5ARIRE LRAIRE EHF EAKSY
ERBFRAERAFRTEGFREL . HERRGFREL  HRARK IR T H R L HH
A ARG LR, ALE NI EHEGESFETF AL,

(FMIEAF LGSR FZHREE I, XL E AT 2RI Fo AR B F) B 2Kk
FR. EHRAEBEAGELGHEIAAFIL T (FMIFREALIRE., GHRF IS F2EHFFR
AR ZFRAGCKRFTFH—FL7,1997 £“% B A EHFAL A 27,1999 4,2008 F“4 E 4L
FBARFFFRAKT IR FFAIAA, 50 T 2001 F AP BHF) 7 B R 77,

(FHRIMARAF AL FA. PEMFEELE B RS T . CN 35-1079/N; B R iE & my 5.
ISSN 1000-5013; B A ¥F & 4R, 5 . 34-41; B 4P X 474K 5 . NTZ1050.

Journal of Huaqiao University (Natural Science) (abbreviated to the Journal), started publication in 1980, is a com-
prehensive and academic journal about natural science, open distribution at home and abroad, sponsored by Huagiao Uni-
versity; Fujian Bureau of Education is responsible for its work.

The Journal has its purpose: adhering to the four cardinal policies, carrying out the principles of the “Flowers Blos-
som; Schools of Thought Contend” and theory combined with practice, collecting information of science and technology
from overseas and those in Hong Kong, Macao, Taiwan and special economic zones and all sides, and in time reflecting
the scientific and technological achievements about domestic theoretical research, applied research and development re-
search in our university and others, and serving for development of the overseas Chinese higher education and the socialist
prosperity on science and technology.

The Journal, with characteristics of creative, perspective and academic study, publishes the articles of fundamental
and applied research on mechanical engineering and automation, observing and controlling technology and instruments, e-
lectric and electronic engineering, computer, applied chemistry. materials and environmental engineering, chemical and
biochemical engineering, civil engineering, architecture, applied mathematics, etc. and the academic reports on achieve-
ments of science and technology, theses on new technology, new design, new products, new crafts, new materials, new
theories, and the comprehensive reviews on scientific and technological developments at home and abroad.

The Journal is not only a core Chinese periodical on comprehensive science and technology, but also an important data
base at home and abroad and periodical source that the authoritative abstracts have been recorded regularly. The Journal
won the prices among the national and provincial evaluation of scientific and technological periodicals such as “the first

prize of good natural science of the national higher education periodicals”

in 1995, “the good prize of the second national
periodicals of science and technology” in 1997, “the good scientific and technological periodicals of the national natural sci-
ence journals and the State Education Department” in 1999 and 2008, and selected into “‘double-effect periodical” of the
China periodicals matrix” in 2001. The Journal welcomes the contributors from our university and others.

The Journal is bimonthly publication, with format of A4. China standard serial number: CN 35-1079/N; Interna-

tional standard serial number: ISSN 1000-5013; Domestic mail number: 34-41; International issue number: NTZ1050.
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