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Optimized Echo State Network on the Basis of Mutual Information and

Just-in-time

ZHANG Heng, WANG Heshan

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

Abstract: To improve the adaptability of echo state network ( ESN) , an optimization method based on mutual
information ( MI) and Justdn-Time ( JIT) learning was proposed in this paper to optimize the input scaling
and the output layer of ESN. The method was named as MIJIT optimization method and the obtained new net—
work was MIJIT-ESN. The optimization method mainly consists of two parts. Firstly, the scaling parameters of
multiple inputs were adjusted on the basis of MI between the network inputs and outputs. Secondly, based on
JIT learning, a partial model of output layer was established. The new partial model could make the regression
results more accurate. Further, a multi4nput multi-output MIJIT-ESN model was developed for the fed-batch
penicillin fermentation process. The experimental results showed that the obtained MIJIT-ESN model per—
formed well, and that it had better adaptability than ESN model without optimization and other neural network
models.

echo state network; mutual information; Just-4n-Time learning; model;

Key words:

optimization;

penicillin fermentation
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( 1. Institute of Electronic Information & Technology, Chongqing Institutes of Green and Intelligent Technology, Chinese
Academy of Sciences, Chongging 400714, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Water Information Center, Ministry of Water Resources, Beijing 100053, China;

4. Xichang Satellite Launch Center, Wenchang 571300, China)

Abstract: Principal Component Analysis ( PCA) is a well known model for dimensionality reduction in data
mining, it transforms the original variables into a few comprehensive indices. In this paper, we study the prin—
ciple of PCA, the distributed architecture of Spark and PCA algorithm of distributed matrix from spark’s ML—-
lib, then improved the design and present a new algorithm named SNPCA ( Spark’ s Normalized Principal
Component Analysis) , this SNPCA algorithm computes principal components together with data normalization
process. We carried out benchmarking on multicore CPUs and the results demonstrate the effectiveness of
SNPCA.

Key words: PCA; Spark; distributed; normalization
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Fig.8 Test data and the segmentation results
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Design of a Cooker Anti-overheating System Based on Non-contact Infrared

Temperature Measurement

LI Yifeng, MAO Xiaobo, YANG Yihang, ZHU Feng

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

Abstract: In order to prevent the serious safety problem caused by the dry pot burning and stove explosion and
firing, an anti-overheating system was designed. The system of infrared temperature sensor MLLX90614 on the
bottom of the pot was used to realize the non-contact real-time temperature monitoring. The real-time tempera—
ture data was collected and processed by the STM32 microcontroller and SMBus. When the temperature of the
bottom of the boiler was beyond the normal heating range, the temperature monitoring module could send a
voice alarm. When the threshold value of the dry burning temperature was reached, the gas circuit could be
cut off by the control circuit serially connected in the thermocouple temperature detection circuit. Experimental
results showed that the proposed system could cut off the gas path once the preset temperature reached and pre—
vent the dry pot burning effectively.

Key words: non contact; infrared temperature measurement; cooker; anti overheating

(L35 17 )

Automatic Recognition System of Driver’s License Based on Local Features

MA Ling'?, JIANG Huigin"*, LIU Yumin®*”’

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Digital Medical Image Technique
Research Center, Zhengzhou University, Zhengzhou 450001, China; 3. Business School, Zhengzhou University, Zhengzhou
450001, China)

Abstract: In order to meet the practical requirements of automatic application and renewal of driver’s license,
a high speed system for automatic recognition of driver’s licenser was designed and implemented. The hardware
was designed to capture the image of the driver’s license that contained the smallest identifiable features. Be—
cause of the complex background such as the shadow line and so on in the driver’s license images, the existing
recognition algorithms had the low recognition accuracy, universality and robustness problems. This paper first
solved the segmentation difficulties for uneven illumination, noise, tilt and shadow line character by combined
adaptive binarization and morphological processing. Then, the Blob analysis was used to extract the important
local features of the driver’s license, and the recognition accuracy was further improved by using the prior in—
formation and the correlation matching algorithm. The experimental results showed that not only the false rec—
ognition rate was 0, but also the practical products was developed, and the better social effects were achieved.

Key words: texture elimination; binarization; image segmentation; blob analysis; character recognition
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Study of Face Orientation Recognition Based on Development Network

WANG Dongshu, TAN Dapei, WEI Xiaoqin

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

Abstract: Based on the characteristic of face orientation, position and the light background in face recognition, a
new method of face orientation recognition based on development network is proposed. The characteristic of human’
s eye was very prominent, so the position of eyes was chosen as the face orientation feature vector. And the devel-
opment network model was used to recognize human’ s face orientation in the different light background images. The
result showed that this method could effectively solve the difficult problem of face orientation recognition under var—
ying illumination conditions by comparing with the test results of other methods, which was fast, stable and effec—
tive. The recognition rate was as high as 100%.

Key words: development network; face orientation recognition; light background; feature vector; recognition

rate
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The Application of Spectral Clustering Algorithm to Distributive Decision for
Charging and Battery Swap Station

ZHANG Zhonghui, LIU Gushuai, XIONG Jianfeng, LIU Xiaowan, XU Gaochao

( School of Information Engineering, Nanchang University, Nanchang 330031, China)

Abstract: The distribution of charging and battery swap station has always been one of the key problems for
the development of electric vehicle. A site location of charging and battery swap station could be represented
by a network with traffic flow, the distance from the power source, parcel load, and city block position respec—
tively. Spectral clustering methodology was used to reveal the internal connectivity structure of such a network.

First of all, it adopted the min-max standardized method in dimensionless to establish a sample space matrix
S. Then, the normalized Laplacian was achived according to the similarity between matrix W and matrix D.

The former two and three feature vector of Laplace matrix were mapped to the 2d and 3d space to observe par—
cel partition. Finally methodology goes beyond the standard k-means algorithm by instead representing the
complete network substructure as a dendrogram and verifies its correciness by analyzing the voltage sags. We
include the results of our methodology for a real distribution network in Jiangxi province. Example shows that
our methodology has certain rationality and it could be helpful for distribution network planning.

Key words: spectral clustering; charging and battery swap station; laplace matrix; parcel partition;

voltage offset

(L35 31 )

Multi-sensor Information Fusion Technology in the Measurement of Weld Penetration

LIU Guangrui, ZHOU Wenbo, TIAN Xin, GUO Kefu

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

Abstract: BP neural network for effectively fusioning the information obtained by arc sensor and ultrasonic
sensor and information of welding parameters such as welding current, welding speed, welding groove and so
on was used to obtain the prediction model of weld penetration depth. Simulation results showed that: the pre—
diction model of weld penetration depth could measure the weld penetration quickly, accurately and in real
time. For the precise control of weld penetration, parameters selftuning fuzzy PID controller was desing,
which combined with the advantages of traditional PID controller and fuzzy controller. Smulation results showed
that compared with traditional PID controller, parameters selftuning fuzzy PID controller had a significant ad—
vantage in the performance of the system.

Key words: arc sensor; ultrasonic sensor; information fusion; BP neural network; parameters self tuning

fuzzy PID controller
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Sintering Furnace System Identification Based on Particle
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CAO Ben, YUAN Zhongyu, LIU Hong

(' School of Mechatronic Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: During heating process of sintering furnace, the model parameters were easy to change, and tradi—
tional PID control was difficult to achieve the desired control effect. This paper used particle swarm optimiza—
tion algorithm to identify the mathematical model of sintering furnace, for sintering furnace with high inertia,
time-variation and strong time delay etc, a method of supervision and control based on RBF neural network,
which combined PID control with neural network control. When temperature or parameters changed greatly,
PID control played a major role. neural network played a regulatory role and compensated the shortage of PID
control. The simulation results of MATLAB software showed that this method could improve the control preci—
sion of sintering furnace, which had a certain practicality.

Key words: particle swarm optimization algorithm; system identification; neural network supervisory control;

PID control



20174 9 A
$38E H5H

KM R S s e (T 5 )

Journal of Zhengzhou University ( Engineering Science)

Sep. 2017
Vol. 38 No.5

XEHS: 1671 -6833(2017) 05 - 0044 - 06

5 9540 B 4 5 SR HE 3K B4 1t 5 AR A I R A 45 AR

2w, MR, W E

(L PHZRHERE RS BAR TR B BV PE% 710054 2. %Py TRATHRABe . ENSRLaN Pahiikit 47906)

W OE A MRS b AR i AT Y HE DAL b 3| A AR £ , it B ) A AR
KA Ao 2 R S R 45 TS89 ) AT A, 4R P ik 00 AR R A A R R A B B ARG i 4 L
WMAEZE A S5 CFG AL 74 £ 89 T , 1) 9 bHE 25 44 f2 73 7 TA2 o 69 36 /5 k. BF 70 45 R A9, PTC 4. CFG
HE Ao K T B 5 36, AL 50 6 B vl 2R R T, 55, A2 B LI A JE Bk ik PTC 4 CFG i 75 2,8

KA E R B, 56 LA o LI E T AR A AT

F3E AN 0 R 5 BAHE 2 M A A Z T I I Y R

A F RN A AR PR I, 8 R TR B, ANE 25 M R A oAk 2 M AR AL T i 0 A AL

AN, Y T AP R RAFHE AR AT

FEER ER I RY R IR, £ UK KIRIRE LA AR E ARk

HES%ES: U416.2 XERER: A

0 55

P B 9 M X 3N Y o R TR
i T 5 2 o) 22 A ] 485 L L 28 SR ARG
T B ey T AR DR A S B E R %
BT e 1 22 S UL R R AN U R 4
FIJ5 3 S8 PTC S CFG Ak 17K U6 36 1 Ak 45, 3
i, CFG Ak AR T A 204 5 4 b M B R 28 7 L 7
T N B AR A B e o R AT

WAL T L PR B S T /e T
AT S PR 0. BURESS A0 e 2 1h 25 22 N T
20 42 90 ARFRHIR N ) FE YN A Ml IX 358 R
F, inf# [ NurembergIngolstadt HH2E i1 B 70
HERZR ™ ek g I SR 1 7 km TH R B
DX, 36 % 7 0 2 00 2 T S 2 B ) B A 3
BT AL WSS R T [ 8 2k
S T AR B T, 0 B R B B L
IAEE LR AP LR S LR S ok
25 TG R SRTGLR I T AR

YT, B G X AN e R R v R A
2 R R I T R 10 52 B 00 L A A 2 S B
TRERMAT , LA RO R F ) B AR X% L

W #s B HA: 2017 - 03 -22; {&iT HH#A: 2017 - 05 - 17

doi: 10. 13705/j. issn. 1671 —6833.2017.05. 006

AR IS TR RIS [] 7 280 A FH A6 5 ) ) B 66 4 5 B
F4 0 27 e 7 AT R AL, i R B R A2 T 5
PRI TR 28007 B 19 O 2%, W e A M) i 280407
B IHEXE AT AR YT R i S S e S
frifite. @ iR SE 19 5 CFG AL IR % B i 2k
DURELI X LU, 73 B A AR 205 A4 A 85 3 2 s 404
TR A I O TR e B TR
R AT AN T B

1 REHE A 2B A0 A 8] i B for 2k 3 #A 38
BB 11T A S0

ARTY AR FH U [R] BRFn 5 4 4 T F) A 22 55
Y TR N ARTE, i ANSYS @R, &40
Vi SR AE PTC A CFG AEANK JE 1 FE A K K2 AN
[Fl fef N 19952 7, 52 B BE A T ARG B Y % P
PUALIRAIE , AR AL | 32 Hh ey TR AR
AT I AR RO .

1.1 =B
L1L1 AKRBRZE

(1) Sk D % 25 4 J2 0 vl Ak B Ay 3%
ChR 785 5 A £, AN JE il L X % R T )
I3 BIRZ IR HAE TR DA R 1) X R 4% A0 58 1> 4

E£WH: EKARREEES R E (51208047, 1302228) ; rf [ 14 4 )5 B2 2 4 % B 0 @ ( 2013M532005
2013M532070.2014T70931) ; J[ b4 448 G 14 % B30T H ( Y-2011004.Y-2011005)
EE BT 2 EE(1980—) , 5, e Rb4 K2z ml iz, 1, 303 M 3938 % T RE 4548 5 A1 B9 BIF 9% , E-mail: lihaib—

inl212@ 126. com.



555 B YN

PRSI BRI 1 5 MR 1WA 45

T8 , DRI U 5 485 A4 ) — 2

(2) RN S PR IR HAF A ) SRR vl s
AR FRAR IR PR, 15 23 A B AS ) [R] 1

(3) IHE% M HF Jr a3k 7 B 45422 2 5%
B, TH %55 100 5 35 18 45 5 A A A A X Tt 2 3
%, HA Bh i b B R A H

(4) BER R\ 5 = 4454 52K SOLID-45
BTG, HARFH /T 5 = 4S5 52k SOLIDA85 #
TG, AR Y R ) 2t Drucker—Prager £
1.1.2 BEA R

A R R O R TR SR A [ B 4 9
2 B 7 3 43 B B A O BRES A —
PEATIHAE, B B 1A 98 B B =26 m i — 25, ML g
YL FEH 50 m, A AR 30 m, Horp B RRZE 4
10 m, FEMZ 4 20 m, BRAUXSFRNGE L B b6 5 H
BEEEZE S AR A G A R T i, B T
1 m, 5 0.6 m, JLAMEEAINE 1 s,
B2 ERE

1000

2000

Bf7: mm

E1 #Ep/La&s

Fig.1 Geometrical model
113 #Hah#i
ARG B ORI, 75 287 TH 3 4 I g 5k
SRS, N 1 R 2 R

&1 TEMHSH

Tab.1 Material parameters of soil

LR SRR /MPa JARALL EE/(KNem )

IH %1 40 0.35 2 000
BT 30 0.38 2 000
L 20 0. 45 1 300

R2 HEMHSH

Tab.2 Material parameters of pile

gl Z5H/(KNem ™) SpEASE /MPa AR L

PTC A% /A5 1E 25 40 000 0.20
CFG #¥ 23 10 000 0.20
KU FERE 25 8 000 0.22

1.1.4 MR 5B AR5t

P G B LA T LA B AR, SR FH 25 ) /9 e SE AR
SOLID45 ¥t

¥ 0L B 18 [ T AN M 2R AL W VR . A far
R AR el 28 BZZA00, %8 5 W R0. 7 MPa, fif
2424 10. 65 cm, XU A M 32 em. 78l 2
THEAGBERTEE T 7 BT R 41, 2083k T o
AN FEAE I B 20 x 20 em, XUES[E] FE 30 cm, 1
o7 2 FroR. 3 B AR T SE A 4
W, PN 1) 23, BRI 8 A 24 3.

- L@;
AT R AR AR RE AT AL
A EAE R AE 1R B
R A H TR T B R
v
[ B2 | REME MR R
1 1 1 1 1
B2 TEEHSS
Fig.2 Traffic load distribution
.15 #HETn

T — e HEAR R (Y 52 . Je7k &5 PTC
BE: AERIEE 3 m, AE4C 12 m, BEAR 40 om, BEIARE
40 GPa, 49898 FE 8 m, BRIRIUN R E 8 m: fi7RH
PTC #E: AR KGR 4 m, 15 0.5 m, HAhZ4cn
Jork 5 PTC #E. CFG #E: AEMIFE 2 m, #E4 12 m,
BEAR 40 cm  HEAAEE L 10 GPa, 1 98 56 8 m, P o
HURR B 8 mu KPR FEAE: FEMIHE 2.5 m, AR Ry
12 m, #5142 50 cm, #i{AR & 8 000 MPa, #f; % 55 )&
8 m, PRILIEN = 8 m.

T e ey 207 B 2. SR A PTC AF,
BEMEJHE 3 m, MR 12 m, HE4R 40 om, MR A B
40 GPa, [ 9E 56 8 m, A JE 8 m B ALIAT 4 ey
2 BRI B 3 S TH BB BT IH 25 A AR s B
% B B B8 RN g R
1.2 FAEWBEEBTHERENFETASH

AT F X PTC #E CFG HERIZK Jedi H1AE 1
Wi GE B2 ST AT AT, RN SR 1.3 2 AT
—, G RERUE S £ R bR A B AR T R4S
e 3 & 4 fiR.

ARSI 52 A R S8 S B BE AN
[F], S KU D B T 1 B 6 A BRI, e Rk
AL HH IR T % 0 3 e BRI T S e Ak
o7 7R FEET AT HR R 7 H AR T .



46 LIPS S G N )

2017 4

I B R
34+
E
& 29
E ut
-]
19F
14
HREPTCH: EARESPTCH CFGHE KBS
Ml 2R
(a) YLM2EAL,
351
I A TPhr
30F
£
= 251
&
20t
%
1.5F

HARGPTCH BRSBPTCH CFGHE KB4
e Eiv)
(b) K FELEE R

B3 AEEARER TR RITMEMKELEE
Fig.3 Settlement and horizontal displacement

change trend in different pile kind
20000

15000 | B B n R A
=
.|§ 10 000
=
2
5000 +
0
HRGPTCH TREBPTCHE CFGHE  KIBHEHEHE
HEEHE
(a) BB 124k
2000 -
1500
=
g 1000 F
®
500 |

O HREPICE TRAPTCR CEGH KR
Pe A
(b) BB 12

E4 R R TR 3R U )y BT R ) 2 4
Fig.4 Vertical stress and shear stress change trend
of different pile types

MBERALNA K & PTC A TER &5 PTC HES
CFG AEMK IR FERE U I, fie IR 73551 A X
B 21.2% . 96. 9%  165. 3% , fx T IK -0 B 4%
SIAE XT3 A1 16. 8% 93. 6%  162. 4% . R J] CFG

AR 7K 8 58 P A IR £ 5 DR i) 2 7 23 ) D0
32.0% F195. 9% , f K BI I 153308/ 78. 3% Fi
94. 8% , Ui WA [RIAE A 21 70 £ gt SR DL 1 32 7
BT K, 285 73 Mrit ke oL 5% , AR TR
(4 1 BE AL 126 PTC AERT CFG A
1.3 ARETHRECERHAZERNFTASH
BERIAT AT BTE A D B~ i B R R T e i
BEARL XA S BCZ 1 AT o b, SR T
20 A AR B, A% bR i R AE AN IE 5L 6
Fi7R.

18.5 -

18.0 F
175 F
£
£ 17o0f
% 165 F
g 16.0 F
155F
150F
145
i eil|=F: e s [2F=:20
AR E
(a) VTREZEAL
161
151 B KT
=1
E
!
E=|
[
Z L
823 FiA R A ¥ 3
RS E
(b) KRBT

5 AEEGHMLE TREMKEABETLE
Fig.5 Settlement and horizontal displacement

change trend of different load positions

A7 4 A A P B SR TR AT K P (0 7 B
R F KU B SE BB B IR 10 %% KA A%
FRORAFL H BT i 5 BRI T H B B e Ak

7 28 MR 6 B2 3 O B TH e 32 I, 990 K
AL 32 W I /N T AR AE L A R P A R I
PRAR B TR LU IH B 338 19. 5% , 5 KK P
BB 17. 4% . fi5 28 AF FIAE HAB AL B TR AR
AN TR, W WA S 8 32 AT 4 2 FH A A

096 B BR ONE S5 M BRI, 52 BEAA A
P P08 S, IO 7 TR 23 A 2 MR S i i 9
PR BEES, W 700N B 1. 03% , 39 1 77 P45 A
A WA T A A S B 1 728 A X 1 T T I

ML)



i

55 1 PR A T A I T PSS B D 5 AR R 1 S 47

19700
I B R
19 600 |
£
=
Q 19 500 F
P
2
19400 |
19 300
i § .2 1A B |5 2% 5
b AUALN
(a) BRI
1900
B 3R
1850
£
=
| 1800
=
=Y
1750 F
1 700

R

IR IFI i 2
e A
(b) BY B Ay 54k,

B 6 AEEAE TS mE R A FI5 R AT E
Fig.6 Vertical stress and shear stress change trend

of different load positions

2 IRIESAERE TERREME

FEMCHE TR e A 18 4K 300 B, 7
J7 A5 CFG HESEAE 38R, F0038L DT 3 A R3] T
A7 38 S TR A S B S TR T e RN 50 T 4 51
PRTREE B T TEDURI , 2556 B A5 T A RN T T TR, XoF
LU 43 BT R ATE 45 1 7 B3R AT 22 S TR T A P 33, oy
HAE G A Y J TR )2 B HFT T 3641
2.1 BigE

YA 2 7 N K435 +550 ~ K435 +600
i g B, B HIAE 50 m (IR e AR, S
T J7 CFG WESR 45 R AK, 73 ) 16 i bk Be A CFG
Ak B R AR AR R AT 30 T A, L T )2 4 5 58 B
S o R B BEE £ 77 Ak S TR, A5 5 AL
K7 fiR.
2.2 W ATURE S AR

e TRNE T AR, XTI T FT7R B9 6 AN 5
HEATIRIBG A 7 d A RE S UL, AR B8 i T 19 45 By
BOOSRUTRRE LSS 2R 8 ~ B 10 i dtad
FRUTREE A
2.2.1 mELm

% 5 SEL B3] [R] 370 % S R AR — B, 7 AR
SRV W ERIIN S N S R T  E

 WEEH ® ©)| - HmE
ﬁmﬁ%& éﬁi{t@ @ ® 3 Cl"GfE
T N T
oy B bR ——
() B HURIA 2 T 1 W
H T @ HmE
BN B @ CFGHE
S it )
s S\ i
oy B

(b) TR ki
B7 iR E R TR0 LR i T R A A A
Fig.7 Monitoring points in process of embankment,
base and upper pavement construction

B, FEIEMNE A EANOR TR 7 AR [ 25
JE. WHEFT CFG A 9 B B A K U0 R & 23 33l oy
8.1 mm 1 7. 1 mm, ¥4 F % & U5 fti T oK i
R S TR AL OB T B L 5 Ak T e 22 HE /)N

WP = LU 18], 50 B ol T T A A
Ji DR B S 8 5 , e L e Ak e B 3
vy FEE R [ 18 o in K, {ELAS ke 7 S R 3
BUN INIRJE T TR, BbeAb 5 CFG #EAR DL
ok 22 T B 4 /I, B 445 A 14 P A 2580 07 5 7 .
CFG A B B iU AT AR 2L .

FEF T2 it T, TR AR S5, B %
Bl RULKEBE O 8 mm, CFG At s B g KL 1
9.2 mm. B T 5¢ U5 , CFG % Bt )
RULRES R 11 mm, M bk 45 1 Be i) e TR o
9. 1 mm. 7T JZ it T A2 v, 18 55 AR oot %
SR PRI 22 S UTRR O BCR W] 2.

2.2.2 2@t B

K435 +500 Wi CFG #F BB, K435 +550
DR T e A A 1K 36 B ) — WL 00 BT TR ) 99C A i
Jit T R 3 A R BT IH s R 4 G Ak Y
DURERE I AR, BE RS 45 1 0 ~ 2.5 m #4370 3
SRR B BLiC b ] . BE B 4 1 5.0 ~ 6.0 m 7
o3 U B BT R B 48 O, ORI Uk B 2. 12
mm/m H1 2. 02 mm /m , e KO BLLE N 58 4238
AL , BITCRE 58 42 B f IX. 32 248 vh 7 fn 96 47 42
T B A i BRTCRE O Be A2k, 225 BE A 1 i
B NS B Al KRB N 3 A EEDIREALE /I
% B 0 B A T /MO 78 A 2 T P 0
3, CRE T IH I S S H AL, B BEUCRE ] 2, 15
B I 3003 7 oI 9 4 T N O B B A A i
o A P s 2B A R N SEAT 4R R AT 4
T A0 A e T R A2 B H A



48 LIPS S G N ) 2017 4§
0 — ML G H B 0 . _ BRBHK .
x 3 4 s 6 7 o 2 3 1 5 6
-1 —o—P 1 —m—lE2 A
2 A3 651 L T~
3 s e jllke i . & R
§_4 £ or — %
i I * & —x
¥ .5 % sk
15_6
7 80} —— U P2
-8 Al B3 A
o g5l +m|)ﬁ5 il 56
(a) BRHLILGUL R (b) 2k RIPE 32 B R
B8 HEMIFRMHEEEREMASERRTAEESE
Fig.8 Settlement trend graph after embankment and semi-rigid base construction
60 pole (7 0 T P B v
i ' ' Sl 35S 7 9 111315 17 19 21 23 25
-6.5 )
8.0
= g 89 %
ET5) E -9.0r
g I g -95 -L-“,H.,‘.r ﬁi&“‘
;5'8 0 12 100} Y
837 A0SE —e— gL —m— P2 e
" RN
90 S11.0F & W3  —y
-11.5}
95L
-12.0t

() 1 FEEE ISR

(b) L ERAELRE

B9 . TEEM LR HH TR E

Fig.9 Settlement trend graph after middle/base layer pavement and upper layer pavement construction

P O PR B /m PR D BR B /m

0.51.0 1520 253.0 3.54.0 4550 5560 6.57.0 7.580 0.51.01.52.02530354045505560657.07.580

’ == 14.20 —o— F34.20

-8 [1115.06 ~m- H 5.0

’ - H#ls.15 2 H#s.1s

E ==HH1530 g == H#5.30

£ 4 —-Hige10  E 4T =¥= F#6.10

. —-Ame2 3§ = H 622

E 6 H#707 12 6 HH#H§7.07
HH#i7.07 H#17.07

8 H#f19.11 H#H9.11
A#0.10 H#i10.10
A11.15

- \ HiA11.15 ol
12 12 L
(a) K435+500 (b) K436+550
B 10 K435 +500 F1 K436 +550 % E &5 S pE £
Fig. 10 Single-point settlement curve trend of profile tube in K435 +500 and K436 + 550
3 s PELRFEAE I , TR 53 50 K8 X5 35 21. 2% +96. 9%
ZaTe

(1) SRIUANTR] S BUAE A AL 3 % 22 47 4 4
TEAN RSB I, TR fie R fEL H B 7 3 5 BOKT %
JA KA RS fie AL H B 7 3 5 Ak 00 38 39 D
BT R A2 122 A, v A 2 ey i AN R A7 R
B

(2) BEPRIS TR B A8 2 52 0 A 3 L I 1) 0OR
KHIA KRG PTC #E JoR &5 PTC Bt CFG FEFIK

F1165.3% , K- 43 ) A0 X5 38 i 16. 8%
93. 6% H1162. 4% ; R F CFG HERUK P FEpERT,
U2 5] i 743 B8N 32. 0% F195. 9% , 55 17 F14% 5]
/N 78. 3% F1 94. 8% , M FFAR LI 1Y F BE 2% &,
FE8 FREAR T R 3E PTC BEFT CFG HE.

(3) BEJE ~ Jin v 4 18 A MU R I v 4 18 2
P TR 3 S R EUTRE X, B EE T B IH % b
SEEAL , s BT R I e, it T AR P A E R



%5 IR A R RN B 98 TP AR B I e AR A Y 49
T L1 52 5 2 7 AL (1], 1 8EES 20060 6) 21 - 24
J)j%}ﬂﬂ%iﬁ 2O b PR T [5] WOLFGANG F, HERMANN S, MATHIAS S, et al.

(4) 1E PRl ok AR v K R TR B AR bE SSF engineering: earthwork coTlstruction for balastless
é§$@5(7j'ﬁﬂgiﬂﬁj}%*%f§‘%*ﬂl@{f&%#(ﬂﬁ%é@ﬁi%ﬁ track on HSLs [J]. RTR special ,2006( 9) : 69 —-76.

(6] UL, %is T LA TARLAN R e (] Bk
i T R4 ,2005( 1) : 31 - 38.

[7] REDA M B, MARK A S, ZHONG J Q, et al. Perform—
ance of pile-supported bridge approach slabs [J]. Jour—

2 35 24 T i B a2 o T 2 i T B A
P, RANE S ey @ TR B R
) L I

az_imﬁ nal of bridge engineering ASCE,2005(4) : 228 -237.
(81 Wi 55 . A WAL BLANAE A M 3 4t Ak 3 o (3 1o )
(1] BER e, e SCF, IR W, 5. P TR A R 8l 25 i K [J]. B HE,2009( 7) : 108 - 111.
AR 2 P S K HE S MR 5T [0 ). BN K2 (9] Bk, 75k, Bdubn, 5. B e ok i e 2k 1 Bl v
2 ( To#R) 2016,37(5) - 1 -5. BRI AR S 2 2L (D] o e e
2] WREE. KBRS T S (0], A A #%.,2011,21(7) : 144 - 150.
TR, 2004, 23(3) @ 518 -521. (0] BB, Bam. s IR R )2 CFG BEE 4 it
[3] PEKKA T, ANTTONI V, MIKKO H. Real time safety AT E AW BT [T]. s ek i oK, 2015,
and structural stability monitoring of a reconstructed 37(1):69 -73.
concrete slab railway embankment on a soft ground af— [11] #HfGEk. iz L&A CFG HE M B & 3
ter its collapse [J]. Keep concrete attractive, 2005 Ko B FETTRENRIN [T ], A FEE RS2 AR
(5):1-6. BlRR) ,2014,27(5) 194 -97.

(4] FRESCRES A 8 E AL RS IR IS R B i 2k

Piles Kind Optimal and Sheet Pile Adaptability Analysis in Highway Extension Projects

LI Haibin"*, KE Shengwang', SHEN Yanjun'

(1. College of Architecture and Civil Engineering, Xi’ an University of Science and Technology,Xi” an 710054, China;
2. Engineering Management College, Purdue University, West Lafayette, 47906, USA)

Abstract: With the increasing of highway extension projects and widely use of sheet piles in railway construc—
tion, the mechanical behavior of extension embankment was analyzed through simulating different kinds of pile
and load of different positions. Then the optimal pile kind and the most unfavorable load position were pro—
posed. Through continuous observing of settlement in sheet pile section and CFG pile section, the optimal a—
daptability of sheet pile was showed in extension projects. The analysis results showed that the effect on settle—
ment of PTC pile, CFG pile and cement mixing pile was gradually decreased. The PTC pile and CFG pile
should be firstly selected from the options of controlling settlement. The most unfavorable load position was in
new embankment and its quality was the key control point in construction. The effect on decreasing differential
settlement was appeared in process of semi-rigid base construction, and it would be even obvious in pavement
construction. The sheet pile was an effective supplement to traditional soft soil treatment methods. It had better
adaptability and foreground in highway extension projects.

Key words: road engineering; extension projects; differential settlement; cement concrete sheet pile; pile

kinds optimal
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Tab.1 Parameters of steel fiber
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Tab.2 Parameters of specimens

G TREE AR 1B IIFFS 5 WA HER TR
JEJE /mm A2 /mm AR /mm B/ %
1 260 25 25 —
2 260 28 28 —
3 260 30 30 —
4 260 32 32 —
5 260 30 30 —
6 260 30 30 —
7 260 30 30 —
8 240 30 30 —
9 280 30 30 —
10 300 30 30 —
11 200 25 25 0.8
12 200 28 28 0.8
13 200 30 30 0.8
14 200 32 32 0.8
15 200 30 30 0.8
16 200 30 30 0.8
17 200 30 30 0.8
18 200 30 30 0.6
19 200 30 30 1.0
20 200 30 30 1.2

B1 e
Fig.1 Specimens of test
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Fig.3 Attenuation curves of load transfer coefficient

with different diameters of dowel bar specimens
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Fig.4 Attenuation curves of load transfer coefficient

with different lengths of dowel bar specimens
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Fig.5 Attenuation curves of load transfer coefficient

with different thickness of concrete slab specimens
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Test Study on Attenuation Law of Joint Load Transfer Efficiency
of Steel Fiber Reinforced Concrete Pavement

WANG Jianning'*, DOU Yuanming'*, SUN Jishu'*, WEI Ming’, ZHAI Yuxi'

(1. School of Civil and Transportation, Hebei University of Technology, Tianjin 300401, China; 2. Civil Engineering Technology
Research Center of Hebei Province, Tianjin 300401, China; 3. School of Transportation, Nantong University, Nantong 226019,
China)

Abstract: In order to study the impact of various parameters on attenuation law of joint load transfer efficiency
of steel fiber reinforced concrete ( SFRC) pavement, 20 pavement specimens with different dowel bar diame—
ter, length, thickness of concrete slab and content of steel fibers were tested in fatigue experiments. The paper
briefly introduced the test arrangement including the raw materials of specimens, the parameters and produc—
tion of specimens, as well as the loading system. It was shown that the steel fiber added in concrete pavement
could effectively improve the load transfer efficiency and reduce the attenuation rate of load transfer coefficient.

The attenuation curves of joint load transfer coefficient of SFRC specimens under different factors had similar
characteristics, which could be divided into two stages: rapid attenuation and steady decline. However, the
curve showd three-stage decay when the content of steel fiber was less than or equal to 0. 6% . Although the
increase of dowel bar diameter, length and content steel fiber could improve the joint loading performance, the
increase range was extremely limited, and the impact of steel fiber content was the largest. The decline rate of
load transfer coefficient, which had no relations with dowel bar diameter, length and concrete slab thickness,

decreased with the increase of steel fiber content. After the load was applied 100 million times in the experi—
ment conditions, the load transfer coefficient of SFRC specimens was remained above 90% , which showed a
good load transfer capacity. The test results could provide a reference for SFRC structural design.

Key words: road engineering; steel fiber reinforced concrete pavement; joint; load transfer efficiency; atten—

uation curves
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Tab.1 The characteristic values of test results

of different interfaces of each sample

BEE SE WH O BOME O BRKME WE iEXE
AP 25.72 27.12  26.52 0.431

255 JEiE 78.83  79.88  79.41 0.272

R T PR 46.76  47.73 47.25 0.317
FEF 25.20  26.75 26.01 0.550

K URiE 79.10  81.12  80.25 0.643

SR 46.01  48.30 47.27 0.720

kit AEF 24.36 26.67 25.59 0.723

iE{E  77.88 81.93 79.71 1.379

i B 42,32 47.92 45.02 1.726
i ik %iﬁq‘ 24.40 27.16 25.99 0.825
L, WEfH 76.37  81.37 78.09 1.375

B ym a3.56 4822 45.50 1.479

ko FEF 23.72 26.13  25.24 0.774

fEf  80.07 82.63 81.57 0.719

Rkf i 42,65  49.10 45.99 2.198
L T8 Rt 23.84  26.08  25.17 0.753
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Fig.6 Comparison chart of average values of acoustic

parameters between air and water interface of sample I
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Tab.2 The characteristic values of test results of four
kinds of interface

FoME BRME BME brifE2E 95% nTSERERY
/B /dB  /dB  /dB  B{EXA]
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Fig.9 Comparison chart of amplitude of four kinds
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Research on the Ultrasonic Non-destructive Test Technology of Bonding Strength
for the Steel Bridge Deck Pavement Layer

LYU Pengmin, WU Yuwen, SONG Nianbo

( Key Laboratory of Road Construction Technology and Equipment of Ministry of Education, Chang’ an University, Xi’ an
710064, China)

Abstract: Based on the ultrasonic theory, the ultrasonic reflection method was suggested in the paper as non—
destructive testing for steel bridge deck pavement layer bonding strength. According to five kinds of common
interfaces in practical engineering, three types of related samples were made, and many detection tests were
done by using the ZBL.-520 non-metallic ultrasound instrument. By studying the waveform and acoustic param—
eters of each interface, it was found that the amplitude value could be used as the physical quantity to detect
the bonding strength. Finally, the comparative experiments of loss and lossless interfaces were carried out on
the same sample. The test results indicated that there were different degrees of differences in the amplitude of
each interface, and the good bonding interface” s relative amplitude value was the smallest. The quality of
bond layer of a part or the total of a bridge could be judged by the average value of a large number of measured
point data.

Key words: steel bridge deck; pavement layer; bonding strength; ultrasonic wave reflection; non destructive

test
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Research of Large-scale Prestressed Concrete Rectangular Aqueduct
Body Structure Type

CHEN Yuying

( Henan Water & Power Engineering Consulting Co. Ltd, Zhengzhou 450016, China)

Abstract: Based on Shuangji River aqueduct in the middle route of South-to-North Water Transfer Project, the
structural type of large presiressed concrete rectangular aqueduct was examined. Plane structural mechanics
method and 3d finite element method was used for calculation of reinforcement and concrete stress. By compa—
ring the concrete stress, the groove construction method and the investment of different modes, it was conclu—
ded that slab structure of unribbed side wall and bottom plate was the appropriate structure for large—scale pres—
tressed concrete aqueduct, and the structure of which had more balanced concrete stress, concrete cracking re—
sistance ,and was more convenient for mechanized construction. This paper provided a reference for the design
and construction of large prestressed concrete rectangular aqueduct.

Key words: large prestressed concrete rectangular aqueduct; plate type rectangular aqueduct; middle route of

south to north water transfer project
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0 13 16 19 22 25
(d) 172 Hz5 FERAL
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Fig.4 Iterative curves of genetic algorithm optimization
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Fig.5 Comparison of optimized and pre-optimized

acoustic response of driver’ s right ear
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Tab.4 Comparison of RSM and FEM optimization

M m Ry Ak A BRIk

i f kg 570.6 570. 8
67 Hz 7% /dB 48.1 47.9
146 Hz 75 J% /dB 51.8 51.8
172 Hz 7% /dB 50. 4 50. 4
25 i /( Nemm ™) 16 641.5 16 672.9
R/ [(Nem) <(°) '] 18 466.2 18 466. 2
A EEFA] /h 0.5 20. 6
4 it

TE G P T T, AR B A i AR

i, TS Sl /I e i FIAR [n] ik bR B S Y
M J7 T 28 1o A6 8 R A AR v A D 4 P M i i
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Analysis and Optimization of Vehicle Inner Noise Based on Response Surface Method

LU Senlin, REN Zhixiang

(' School of Automobile and Traffic Engineering, Jiangsu University , Zhenjiang 212013, China)

Abstract: A coupled structure-acoustic model of the car was built by hypermesh. Considering the excitation of
the engine, prediction and analysis of the car inner noise were conducted. Using analysis of panel contribution,
the key panels were found at peak frequencies and set these panel thickness as design variables. The response
surfaces of mass and acoustic responses at peak frequencies were built by Latin Hypercube Sampling and error
analysis was done based on Hammersley Sampling in order to select optimal response surfaces. Using selected
response surfaces, mass as objectives, acoustic responses and vehicle stiffness as constraints, the optimization
based on genetic algorithm was carried out. The effectiveness of the optimization result and improvement of op—
timization efficiency by response surface method were validated by the finite element model and the vehicle in—
ner noise was improved.

Key words: vehicle inner noise; response surface method; error analysis; genetic algorithm
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Fig.2 The structures of the TSIL catalysts
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Tab.1 Synthesis of PC catalyzed by different catalysts

Git Rl e IR HORS R
(h™") % %
1 A 413. 42 103. 35 82.69 99. 37
2 B 431.09 107.77 86.23 99. 42
3 C 468. 35 117. 08 93. 68 99. 45
4 D 422.73 105. 68 84. 55 99.43
5 E 441. 95 110. 48 88.40 99. 31
6 F 473. 15 118. 28 94. 64 99. 42
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Pt B BRI TR TR s R 4 R S A i g, i — 25 Ak R
N A
2.2. 1 AEALH A2 AR 6 A

TEAR R S 547 ( RN € 143 mmol , 2 7
MEE 130 °C, 2 N B A 4 h, CO, %] 4f J& 5
4.0 MPa) T, £k 751 FH 2 6] 7= 9y W03 14 5% i) 20 [
3 . L 3 WL Y, AR AE R I A i
JKAF-(0. 14mol% ) T i 2 BH H 45 v 19 e Ak T P
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94. 64% , YR I T A AL (0 5, 7= IR A Ak
K. T3 —I7 1, BT R 0. 14 mol% 34
£ 0. Smol% B}, 2 W () 3E Bk — EL R T 99% , i
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Wi 5 A ) (5 P 9 14 e I AR R e i s g ek
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Tab.2 The cycloaddition reactions between cardon dioxide andvarious expoxides
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Abstract: A series of hydroxyl and carboxyl functionalized ionic liquids had been designed and used as cata—

lyst for the cycloaddition reaction of CO, with epoxy compound. Meanwhile, the relationship between catalyst

structure and catalytic performance was studied. The influence of the ratio of epoxy propane and catalyst, re—

action pressure, reaction temperature, reaction time on the properties of catalyst had been inspected using cy—

cloaddition of propylene oxide and CO, as model reaction. The repeatability of catalyst was discussed.
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Experimental and Modeling Study on Influence of Ground Temperature

Air-conditioning Well Group Operation to Groundwater Flow
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(1. School of Water Conservancy & Environment, Zhengzhou University, Zhengzhou 450001, China;
2. Zhengzhou University Research Institute of Industrial Technology Co. , Lid, Zhengzhou 450000, China;

3. Water Conservancy Bureau of Anyang, Anyang 455000, China)

Abstract: This paper used the Anyang Fifth People’ s Hospital as the case of study. The experiments were im—

plemented with the patterns of “2 pumping wells and 2 recharging wells” and ‘2 pumping wells and 4 recharging

wells”. The change of groundwater flow field and temperature field in the two patterns designed in ground tem—

perature air-conditioning project operation were simulated by using a groundwater hydrodynamic model and a hy—

drothermal coupling mathematical model. Results indicated that the influence of ground temperature air-condi-

tioning project on groundwater flow field and temperature field were very different in different pumping—rechar—

ging patterns. The increase of single-well recharge quantity enhanced the influence scope and range, making it

easier to form heat transfixion. The way of groundwater transferring heat via groundwater also varied during dif—

ferent running periods.

Key words: ground temperature air-conditioning; pumping—recharging experiment; numerical simulation; im—

pact assessment; mechanism analysis
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30 3 8 833 9 296 7291 200 196 10 765 207
4 4 9 859 10 373 8918 200 193 9 768 224
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3 4 68 920 75 371 80 734 200 193 3 712
5 75 781 79 915 86 177 200 192 3 841
%0 3 41 128 50 774 59 075 200 193 4 589
4 4 53 443 58 495 61 023 200 191 3 707
5 58 364 60 814 75 234 200 193 3 839
SEY 58 624 64 740 72 701 200 192 3 713
x4 HAE n={120,150} g9k &5 R LL 3t
Tab.4 Testing results of n = {120, 150}
min Z ItN
n M, s CPU/s
TAGA GA IAGA GA
3 69 862 79 045 200 189 806
3 4 80 014 89 136 200 188 985
5 89 543 101 897 185 175 1 000
120 3 66 108 75 714 200 190 785
4 4 78 214 83 357 200 188 979
5 82 176 95 065 186 177 1 000
S5 77 652 87 369 195 185 925
3 109 798 116 102 196 182 1 000
3 4 126 411 140 462 160 141 1 000
150 5 145 357 160 047 135 120 1 000
3 99 726 110 596 197 182 1 000
4 4 114 261 136 408 164 150 1 000
5 130 271 157 061 139 122 1 000
Sy 120 970 136 779 165 150 1 000
4 BRI BEAY, H AR B A A R SUmAL 58
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Multi-stage Flexible Flowshop Scheduling with Batching Machines

WANG Junyan, WANG Xueyuan, XUAN Hua

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

Abstract: Based on steel making—continuous casting —hot rolling production process in iron and steel industry,
the problem of scheduling n jobs in a multi-stage flexible flowshop with batching machines at some middle
stage was studied. The batching production stage consisted of multiple serial batching machines in parallel,
and the other stages contained discrete machines. Firstly, a mathematical model was formulated to minimize
the total weighted completion time with the consideration of job dynamic arrival, transportation time between
the adjacent stages and machine setup time. Then, an improved adaptive genetic algorithm was developed for
this NP-hard problem where the genetic parameters were associated with the iteration number and the fitness
function values. Computational experiments tested a large number of random data for up to 150 jobs. The re—
sults show that the proposed algorithm could find the better solutions within a shorter period of time, as com—
pared with the general genetic algorithm. The comparison with Lagrangian relaxation showed that the improved
genetic algorithm performed better on solution quality for medium and large sized problems.

Key words: flexible flowshop scheduling; batch machines; total weighted completion time; self-adaptive genetic

algorithm; self-adaptive adjustment
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Fatigue Failure Analysis of the Driving Shaft of Amusement Equipment

LIU Zhihua, LIU Bojian, XU Weichao, ZHANG Yinxia, TAO Degang

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

Abstract: In the running process of amusement equipment, equipment accidents and other problems have
been arising—caused by high cycle fatigue of drive shaft. In this paper, the research on the fatigue simulation
of the drive shaft inside the flying saucer amusement equipment is done using the finite element analysis theory
and NCODE fatigue analysis software. Firstly, the amusement equipment is simplified and modeled according
to the equipment working condition. Then, the ADAMS finite element analysis software is used to analyze the
dynamics. As a result, the topological configuration of the multi-body system is presented and the load time
history of the drive shaft is obtained. Next, by using NCODE fatigue analysis software, fatigue reliability anal—
ysis of the drive shaft is made, the nephograms of the fatigue results of the drive shaft and the fatigue life of
each node are obtained, from which the location and fatigue life of the drive shaft easily destroyed are also con—
firmed.

Key words: drive shaft; NCODE; ADAMS; kinetic analysis; fatigue failure
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Evolutionary Game Analysis on Cooperation Mechanism of Express Enterprises and
Third-party Smart Express Cabinet Enterprises

LI Yumin, YANG Lu, WANG Xinlu

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

Abstract: The smart express cabinets could solve terminal distribution problems to some extent. Based on the
view of evolutionary game theory, an evolutionary game model of express enterprises and third—party smart ex—
press cabinet enterprises was established in this paper. Meanwhile, the dynamic evolutionary process and fac—
tors influencing the establishment of cooperative relationship were analyzed by this model. Finally, numerical
cases were conducted with Matlab simulation software. The results showed that: ( a) Only the excess income
was more than the cost, probably the cooperation could be achieved. ( b) Probability of this cooperation had a
positive correlation with the excess income, while inversely with the cost. ( ¢) There existed an optimal propor—
tion of excess income correlation, which could maximize the probability of cooperation. ( d) Reasonable income
distribution mechanism and cost sharing mechanism were conducive to the establishment of the cooperative re—
lationship.

Key words: terminal logistics; cooperation mechanism; evolutionary game; smart express cabinets; express en—

terprises
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