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Research of LPMSM Control System Based on Energy Shaping

JIAO Liu-cheng, YAO Tao

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

Abstract; In view of the speed control problem of the linear permanent magnet synchronous motor ( LPMSM) ,
which is viewed as an energy-transformation device, from the viewpoint of energy shaping, applying port-con-
trolled Hamiltonian with dissipation and passivity-based control theory, the port-controlled Hamiltonian model
of LPMSM is deduced. Based on the Hamiltonian structure, the desired Hamiltonian function of the closed-
loop system is given, and the speed controller is designed by using the method of interconnection and damping
assignment. In the design, the Hamiltonian function is used directly as the storage function, and the system
can achieve the required performance and bring more definite physical meaning on the condition of satisfying
passivity. The simulation results show that the closed-loop control system can respond quickly to changes in
load resistance and has good robustness.

Key words: linear permanent magnet synchronous motor; energy shaping; port-controlled Hamiltonian; inter-

connection and damping configuration; speed controller
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A Distributed Clustering Mechanism Based on Energy Balance

in Wireless Sensor Networks

FENG Dong-qing, XING Kai-li

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

Abstract.: Focusing on the target tracking problem in resource-constrained wireless sensor networks, a novel

energy-balanced optimal distributed clustering mechanism is adopted by introducing an energy-balanced index

based on the standard deviation of residual energy of nodes. Then, it is transformed into a multi-objective con-

strained optimization problem, and a binary particle swarm optimization algorithm is employed to solve this

problem. Simulation results in Matlab environment show that the energy-balanced optimal distributed clustering

mechanism guarantees energy balance and tracking accuracy comparing with the clustering mechanisms respec-

tively based on the energy consumption and the extended Kalman filter, and that it improves the network life-

time of nearly 2-fold, effectively prolonging the network lifetime.

Key words: wireless sensor network ; target tracking; energy balance; clustering; network lifetime
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Finite Element Calculation about the Heat of Single-phase
500 kV GIS Electronic Combined Transformer

XU Min', QI Zhao-yang', LIU Wei’*, WU Jie’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Electric Power Company,
Zhengzhou 450000, China)

Abstract; The variation of temperature may influence the measuring accuracy of electronic transformer. 500kV
GIS electronic combined transformer is usually arranged in the open air,so the temperature will rise because of
factors such as resistance loss, sun exposure, etc, even exceed the permitted temperature in practical opera-
tion, which will influence its work performance. To analyze its loss and heat accurately and ensure the safety
and reliability of its operation, a fluid-thermal coupled solution model was established by using finite element
method, which calculated and analyzed the distribution regularities of the fluid field and thermal field in con-
sideration of factors such as sun exposure, shell current circulation, gas flow and gravity. The results show
that thermal field distribution has the geometric regularity of basic symmetry on both sides and upper tempera-
ture is higher than the lower temperature. The highest temperature appears on the top of the conductor and the
lowest temperature appears directly below the conductor. The conclusions can provide some reference for the
heat dissipation design of electronic transformer.

Key words: GIS;electronic combined transformer;fluid field ; thermal field ;loss and heat
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The Stochastic Optimal Control of Permanent Magnet Synchronous Wind Power

Generation System Based on an Inverse System Method

LIU Yan-hong, QI Shu-kang

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

Abstract: The wind power generation systems are typical strong coupling, nonlinear and stochastic. For the

optimal stochastic control of the system, this paper proposes a nonlinear system dynamic model for the system.

Then the feedback linearization controller is designed by using the inverse system method and the considered

system is transformed to a decoupled pseudo-linear system. Finally, with the consideration of the randomness

of wind speed, a linear quadratic Gaussian stochastic optimal controller is put forward. The simulation results

demonstrate the effectiveness of the proposed control scheme.

Key words: wind power generation system ; permanent magnet synchronous generator;inverse system method ;

stochastic optimal control
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Abnormal Crowd Behavior Detection Based on Corner Kinetic in Video

LU Peng, LIANG Yu, CHEN Shu-wei

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

Abstract.: In order to improve the performance of real-time and detection accuracy, this paper presents a
method to detect abnormal crowd behavior using corner kinetic. First, the optical flow of FAST corners is cal-
culated using Pyramid Lucas-Kanade optical flow method and the moving corners are selected. Then, the cor-
ners are clustered using k-means method and the normal corner kinetic adaptively. The local abnormal degree
is defined as the ratio of the average kinetic energy of the corner in each class with the normal. The global ab-
normal degree is the sum of the local abnormal degrees. Finally, it is believed as abnormal behavior if the
global abnormal degree is greater than the threshold; otherwise, it is considered as normal behavior. Experi-
mental results show that the method can detect different abnormal behavior with higher real-time performance
than Harris corners, SIFT and SURF and higher detection accuracy than optical flow method, social force
model and graph analysis method.

Key words: abnormal crowd behavior;k-means;corner kinetic ;abnormal degree ;adaptive
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Iris Recognition Method Based on Support Vector Machine and Hamming Distance

ZHANG Zhen, ZHANG Ying-jie

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

Abstract; In order to solve the problem of traditional iris recognitions focusing on feature extraction, a new

method focusing on pattern matching was proposed, which was named iris recognition method using support

vector machine ( SVM ) and Hamming distance. Firstly, normalization was used to process the iris position

which was located in the eye images. And then Log-Gabor filter was used to extract the features. After obtai-

ning iris feature codes, SVM and Hamming distance were used to classify the iris features. Experiment results

on the CASIA iris database showed that recognition rate of this method reached 99.63% , false acceptance rate

and false rejection rate were reduced to 0.02% and 0.35% compared to the classical recognition methods.

Key words: iris recognition; support vector machine; hamming distance; Log-Gabor filter
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The Design of an Intelligent Sleep Timing Device Based on
HKG-07A Infrared Pulse Sensor

LI Xiao-yuan' ,MENG Xin-yuan®, SU Xing', WEI Jian-ping' , CHEN Xue-mei' ,NIU Yun-ling'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Automatic Control,
Henan Mechanical and Electrical Engineering College, Xinxiang 453003, China)

Abstract: In order to improve the nap efficiency for students and office workers and reduce traditional sleep
medical sleep monitor inconvenience to users, an intelligent sleep awake timer was designed using infrared
pulse sensor HKG-07A. This instrument realizes the control system using single chip microcomputer only with
real-time monitoring finger pulse signal. The support vector machine (SVM) algorithm was adopted to build
the database of personal sleep state levels, then the sleep status was predicted and classified adaptively. Final-
ly, the functions of alarm and wakeing up were realized in combination with timing and voice modules.

Key words:infrared pulse sensor; support vector machine; effective sleeptiming; intelligent sleep monitoring
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Parameters Design and Simulation of Powertrain for Two-speed Pure Electric Vehicle

GONG Xian-wu'?, TANG Zi-giang’, WU De-jun', MA Jian®

(1. School of Electronic and Control Engineering, Chang’ an University, Xi’ an 710064, China; 2. School of Automobile,
Chang’ an University, Xi’an 710064, China)

Abstract: A pure electric vehicle with a fixed speed ratio was changed into two gear transmission scheme. The
matching method of main parameters for powertrain components was analyzed based on specifications of vehicle
performance. In order to prove that the parameter matching is reasonable, the dynamic shift schedule and the e-
conomy shift schedule were formulated. Through the vehicle performance simulation platform which was estab-
lished under Matlab/Simulink, the vehicle dynamic performance and the driving range under the different shift
schedule were simulated. The simulation results show that the parameter matching is reasonable, and the power
performance and the driving range can meet the design requirements. The driving range of the NEDC condition
under economy shift schedule is 0.14% higher than under the dynamic shift schedule. The acceleration time in
100km under the dynamic shift schedule decreased by 6.02% than under the economy shift schedule.

Key words: pure electric vehicle; parameter matching; shift schedule; economic performance; dynamic per-

formance
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e/
A (- minh) . PF', PF, PF’, PF, PF', PF, PF’, PF, PF',
900 1.1653 1.5256 0.5281 0.6292 0.4195 0.5496 0.2317 0.3306 0.0604 0.060 4
iE 1800 1.3756 1.5958 0.5992 0.7331 0.4796 0.5671 0.2606 0.2842 0.0704 0.0710
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Research on Gear Fault Feature Extraction

Based on LMD and Sample Entropy

WANG Hong-min, HAO Wang-shen, HAN Jie, DONG Xin-min, HAO Wei, OU YANG He-long

(Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; For the non-linear and the non-stationary characteristics of gear faults signal, this study adopts the

local mean decomposition (LMD ) combined with the sample entropy method to extract fault features. With the

moving average method to construct the mean function and the envelope function, the original signal is decom-

posed into a series of components PF. Then by eliminating the meaningless components so that the components

including real status information could be selected to calculate sample entropy. The sample entropy changed

regularly with different fault signals’ PF, and accordingly the sample entropy could be used as elements of

fault feature vector. Through experiments simulated under gear normal, tooth root cracked, tooth broken and

missing teeth conditions, then compared the classification results of LMD-approximate entropy with LMD-sam-

ple entropy, and eventually it is proved that the LMD-sample entropy is better than the LMD-approximate en-

tropy in distinguishing these four typical conditions.

Key words: non-linear; LMD ; sample entropy; fault feature; gear
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Experiment of Shift Quality for Integrated Transmission System

of Tracked Vehicle in Turning Conditions

CAO Fu-yi, GUO Guang-lin, ZHOU Zhi-li, ZHANG Ming-zhu

(Vehicle & Communication Engineering College, Henan University of Science and Technology, Luoyang 471003, China)

Abstract. The shift quality is always the important research and development content of variable transmission sys-
tem for vehicle. With the research object being integrated transmission system of tracked vehicle composed of
hydro-mechanical continuously variable transmission and hydro-mechanic differential turning mechanism, after an a-
nalysis of the evaluating indicators of shift quality, and in consideration of the working characteristic of farm tracked
vehicle, it is put forward that the dynamic load coefficient and shift time are as the evaluating indicators of shift
quality test. The test bench is made up of driving system, measured system, load simulation system and observing
and controlling system etc. The LR6105ZT10 diesel engine acts as driving system. The CW150 electric eddy current
dynamometer electro-hydraulic proportional control disc brake act as the load simulation system. The observing and
controlling system is mainly made up of industrial control computers. The calculation models of engine and load of
integrated transmission system are established. The turning load coefficient is adopted to express the two side load
change relationship of integrated transmission system of tracked vehicle. The controlling method of engine and reali-
zing method of load on test bench are given. As the example for F4 switching F5, the test research of shift process
of tracked vehicle based on integrated transmission in turning conditions was carried out.

Key words: tracked vehicle; turning conditions; hydro-mechanic transmission; shift quality
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Experimental Modal Analysis of the Cab System Based on PolyMAX

ZENG Fa-lin', RUAN Yang’, LI Jian-kang'

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

fic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; Idle vibration of automotive cab system is an important part of vehicle NVH performance. In order
to meet the requirements of NVH, the dynamic characteristics of the practical constraints of Roewe 950 cab
system which consists of air conditioning system assembly, a pedal assembly, steering column assembly, as-
sembly , instrument panel console assembly, electrical wiring system are studied using random white noise, pe-
riodic scanning incentive, pulse excitation (hammer) to the modal analysis of the cab system and sub struc-
ture, through the PolyMAX algorithm to obtain the first three natural frequencies, damping and mode. Com-
parison and analysis of the modal parameters obtained from random white noise excitation is best, and im-
proved properties of the sub structure, so as to avoid the excitation frequency of the vehicle.

Key words: cab system; excitation; polyMAX; modal analysis
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Fig.2 The stability charts for 50 % radial immersion down-milling for different combinations of variable helix angle
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Fig.3 The stability charts for 25% radial immersion down-milling for different combinations of variable helix angle
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Tab.2 The computational times for two methods

corresponding to the charts in Figure 2 and Figure 3
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A Model for Efficiently Predicting Stability of Milling for
Curved Surface of Plow Based on ZOA Method

ZHANG Kai-fei'? | JIN Gang’, HE Yu-jing’, SHI Jing-zhao’, YU Yong-chang’

(1. Collaborative Innovation Center of Henan Grain Crops, Zhengzhou 450002, China; 2. College of Mechanical and Electrical
Engineering, Henan Agricultural University, Zhengzhou 450002, China; 3. Tianjin Key Laboratory of High Speed Cutting and
Precision Machining, Tianjin University of Technology and Education, Tianjin 300222, China)

Abstract; A way of tool axial dispersion was presented, and then each discrete unit of the variable helix cutter
was approximately simulated to be variable pitch cutter. Thus variable delay differential equations were trans-
ferred to multi-delay differential equation. And the stability prediction model of variable helix milling was built
based on the original ZOA method. Through comparisons with prior works, the prediction results are in good a-
greement about 100% whether normal or variable helix cutter. Two methods were used to simulate. The calcu-
lation time of the original method is more than 92 s, but for the proposed method is below 20 s. The results
show the proposed method can save computational time comparing with the original method. And the resulis
could provide reference for the selection of reasonable processing parameters and chatter prediction in actual
processing.

Key words: chatter; variable helix cutter; cutting stability; model; normal cutter
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Research on Thermal Characteristics of Six-ring Redundant Axial Magnetic Bearing

WANG Xiao-guang, XIE Jun, ZHANG Xiao, LIU Qian, FU Jing

(School of Mechanical and Electrical Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract. In this paper, the temperature field of six-ring redundant axial magnetic bearing is simulated and
calculated by ANSYS Workbench and the reasons that result in the temperature rise of six-ring redundant axial
magnetic bearing are discussed. What’ s more, the influence of some parameters such as the magnetic circuit
area, the side wall of magnetic circular, rotating speed on six-ring redundant axial magnetic bearing are ana-
lyzed and the structure design and calculation methods of temperature rise are put forward in this paper. The
results show that, the structure of six-ring redundant axial magnetic bearing has great influence on the temper-
ature rise of rotor. When the magnetic circuit is designed, the magnetization of rotor should be avoided. The
reconstruction of failure has small influence on the temperature rise of rotor, which can be ignored. Compared
with the two-ring redundant axial magnetic bearing, the six-ring redundant axial magnetic bearing has higher
reliability, mechanical property and preferable thermal characteristics.

Key words: axial magnetic bearing; redundant; temperature field
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Fig.1 Structure of electric power steering system
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Tab.1 Relative parameters of bus

ELCAY Ba

BT m, kg 11 700
BT m, kg 16 500

BRI RO EE o/m 1.9

Ja R O AR b/m 3.9
MY J/ (kg - m?) 0.07
PG ERIEGE L G, 16.5

HHX LB R/Q 0.178

ML ZBK/(N-m-A"") 0.03
HL B3R K,/ (V + s - rad ") 0.02
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Tab.2 k values under different speed and load

L7 V4 HE i/ kg
(km-h™") 0 2 400 4 800
0 5.42 6.85 9.00
10 4.54 4.73 5.11
20 3.37 3.67 3.94
30 2.56 2.72 2.88
50 1.59 1.77 1.98
70 1.15 1.22 1.35
100 0.51 0.64 0.75
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Tab.3 Fuzzy control rules of power coefficient
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Study on the Throttling Losses in CRS and Solutions

WEI Xin-li, WANG Zhong-hua, GENG Li-hong, MENG Xiang-rui

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A thermodynamic model is established to make a theoretical analysis on conventional compression
refrigeration systems ( CRS), throttling losses under various operating conditions are simulated with Matlab
R2010a. R134a is chosen as refrigerant in the model and its thermo-physical properties are obtained from
REFPROP 9.0. The results show that: 1. throttling losses in CRS accounts for 13 to 31.9 of compressor pow-
er; 2. throttling losses of double temperature CRS are about 50% higher than that of the single temperature
CRS; 3. throttling losses change with operating conditions. According to the characteristics of CRS, three com-
monly used ways to recover throttling losses are analyzed. COP of C/ERS is simulated under various operating
conditions and compared with the simply recover throttling losses scheme, the results verify the feasibility of u-
sing ejector in CRS.

Key words: compression refrigeration; throttling loss; energy saving; ejector
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Separation Performance Characterization of The NF Membrane With Dye Desalination

ZHANG Hao-qin', QIN Guo-sheng’, ZHANG Qiu-nan’, MU Wen-rui', WU Wen-jia' , CHEN Pu’

(1. School of Chemistry Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Hongsheng
Digital Technology Co. Ltd. , Zhengzhou 450001, China)

Abstract; The purification of domestically commercial dye for digital inkjet printing has an important signifi-
cance since it mainly relies on the import at present. The separation performance of the NF membrane with dye
desalination prepared by our research laboratory was evaluated in pilot scale. For the mixed solution of reactive
red/ NaCl/water, the rejection of reactive red by the membrane was higher than 99.5% , meanwhile the rejec-
tion of NaCl by the membrane was negative, and also the permeation flux is higher than 35 L - m > - h™' -
MPa~'. The permeation flux of membrane increased with the operating differential pressure, but the selectivity
of membrane decreased slightly. The results show that the desalting efficiency of organics can be improved by
simultaneously introducing positive and negative charge in membrane.

Key words: digital inkjet printing; dye desalination; nanofiltration
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Fig.1 Adhesion ratio variation after

mixing natural asphalt
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Tab.3 Test result of boiling method and comparison with photoelectric colorimetric method

g Yy & XRA W 23
B &% FME/ % FMSER FHR/ % R B 45 41 Rk R/ %
70" Wi H 4 48.3 4 42.5 3 20. 1
70" +2% KIRIH 5 55.2 4 50.6 4 43.2
70" +4% KK Wi 5 57.5 5 53.4 4 50.3
70" + 6% RIRWiTH 5 59.1 5 53.9 4 46.2
90" Wi H 4 47.7 4 39.6 3 19.7
90" +2% KR FH 5 54.7 5 48. 1 3 38.5
90" +4% KRRV T 5 58.4 5 48.9 4 45.2
90" +6% KIRWIH 5 56.2 5 47.3 5 51.3
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Adhesion Between Asphalt Modified with Natural Asphalt and Aggregate

Based on Photoelectric Colorimetric Method

MA Feng', FU Zhi-peng”, FU Zhen’, CHEN Bin-hua'

(1. School of Highway, Chang’ an University, Xian 710064, China; 2. CCCC First Highway Consultant Co. ,Ltd; 3. School of

Materials Science and Engineering,Chang’ an University, Xian 710064 ,China)

Abstract: In order to know the adhesion between natural asphalt and aggregate, two types of base asphalts and
three kinds of typical aggregates were selected. The adhesion between asphalt and aggregate were tested using
photoelectric colorimetric method with different doses of natural asphalt into base asphalt. The test results were
compared with that of boiling method. And the relation between adhesion rate and adhesion level was estab-
lished. Meanwhile water stability of asphalt mixture through immersion Marshall test and freeze-thaw splitting
test were studied. Test results indicate that asphalt-aggregate adhesion can be analyzed quantitatively by photo-
electric colorimetric method, and the optimal dosage of natural bitumen can be determined more accurately
from the standpoint of adhesion. The adhesion may be improved significantly after base asphalt mixed with nat-
ural asphalt. But the improving degree is different with different base asphalt and aggregate. The test results of
boiling method, immersion Marshall test and freeze-thaw splitting test verified the reliability of photoelectric
colorimetric method.

Key words: road engineering; natural asphalt; aggregate; photoelectric colorimetric method; adhesion
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Research of Large Bus Electric Power Steering System Based on Fuzzy Control

CAO Yan-ling, LIANG Fa-ming, LIU Meng-nan, XU Li-you, YAN Xiang-hai

(College of Vehicle and Traffic Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract; In view of the bus electric power steering ( EPS) controller based on the steering torque and speed
expert system or look-up table is used to produce control signal, which can not effectively reflect the current
situation of the axle load and its adaptive performance is poor. Based on fuzzy algorithm principle, this study
designed a control method of circulating ball type EPS which is suitable for bus. Through the establishment of
the EPS system dynamics models, this paper shows the control principle of the servo system ;through the upper
and lower control strategy research of the assist motor current, system control scheme is determined in which
coefficient k is decided by associating load and speed ;based on MATLAB Fuzzy logic toolbox Fuzzy controller
is established. The relevant rules completely cover the original control area and the coefficient k follows the
change of load reflect well. The simulation based on ADAMS shows that when load changes from no load to full
load at 35 km/h,the driver’s steering force reduced by 65% and the largest steering force decreased by 5 N
compared to the original control system. Servo torque effectively reflecting the load change and the steering per-
formance tuns good.

Key words: electric power steering;control model;fuzzy control ;membership degree ;control rule
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PR L/ BT H/(kA-m) (BH),,./
(m-s) ' (k] -m™*)
15 0.75 356.07 75.58
20 0.72 380. 98 103.72
25 0.70 356. 96 95.51
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Study on the Magnetic Properties of the Rare Earth Permanent Magnet
Materials of Nd, ;Fe,,Nb, .Zr, .B,Cu,

LI Fu-shan', WANG Jin-lei', DONG Xiao-yuan®, LI Yu-luo', LI Wen-qiang'

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. China Alternative Energy
Technology Co. , Ltd. , Dengfeng 452470, China)

Abstract. With the aim at exploiting the magnetic properties of the rare earth permanent magnetic alloy of
Nd; ;Feg,Nb, sZr, sB,Cu, 5, we prepared ribbons deliberately at different quenching rates and then particularly
investigated the effect of quenching rates and annealing technique for crystallization on the magnetic properties
of the alloy. The result shows that rapid quenching rate has great effect on the magnetic properties of the alloy.
The optimum magnetic properties of the alloy are obtained at the rapid quenching rate of 20 m/s. When the
crystallization temperature is too high or the time too long, the grain of crystallization phase becomes oversized
and the specific surface area of the grain is reduced. When the crystallization temperature is too low or the
time too short, the crystallization process is incomplete, which leads to the less precipitation of soft phase and
hard phase and much residue of amorphous phase, and thus exchanging coupling between soft phase and hard
phase is impeded, deteriorating the improvement of magnetic properties of the alloy. The alloy prepared at the
quenching rate of 20 m/s and treated by adequate crystallization technique exhibits the optimum magnetic
properties,, which are remanent magnetism B, =0.72 T, coercive force H, =380.98 kA/m and maximum mag-

netic energy product (BH) . =103.72 kJ/m’, respectively.

max

Key words: melt rapid quenching; NdFeB; magnetic property; crystallization technique



2015 4 5 A
®36% H3H

O K AR (% W)

Journal of Zhengzhou University ( Engineering Science )

May 2015
Vol. 36 No. 3

XEHS 1671 -6833(2015)03 - 0087 - 05

B b IR MR R

Lga't, mWMC, KEF T, B EF, BER, FEN

(L AT R 2 AR R K HL 2 Bt V05 7 5 210098 2. 7K I8 4 300 R AL B0 45 7 42 o R T R SE 30 %, VLR
B 2100985 3. 101148 3 IR AR A BR 2 |, PO )1 i#f 610072)

W OE. AOHREREMEBEE LS @IS IMAT R A R W E kA T 693 R 5t
S LEERARMERESERATHEMS MR E GRS HABNAZLEERLERERSHE. R
F O EMANNEREANER, RNk ORI E N BEEHILERRILEER LY
%38 K AR A AR K AR BKE R . R 100 AT AR R 2% WA B B T, KM M 4L B AR

RESEEBEZA, RMGRERTALTH.

KR : S @A LI 3RS ik R @ AR B B A 5 SLE

HESES: TU4T MEARERD: A

0 5

il

R BRE T A £ I DA 2 Ak R B R SR
ML R A B )2 3 MR AT B T 0T Y 3 A
[F . it 25 SRS A Y 5l i JRE T 0L 300 v R A
WrBE Tt , ST A Bk 52 2% [ N AMAGE s T
— IR R T 100 mfy gy 7 Al 47 300, v — 8t
TE A 200 A48 K A R AR X RN 55 )2 1L <5127 i
R, e AR L = % Ve A BF ST 45 3 1 AR
RE A [R] Akt v v A 300 5 R A iR K bt

doi:10.3969/j. issn. 1671 —6833.2015.03.019

AR B JE V. Ho, 32 S0 R M AR R e Y
156 m {19 ¢ B4 T Al A7 300 %) e 7% 22 4 P R o [
it 5 32 e

T 5] 74 e b X B 400 TR B AR M A L
K 138 m, U TH A 2 925 m, TR FE 10 m K
202 m, BRI O 12 1.4 kAR BR il [ 45
G 10 m, SRS 58 I B KIRFE 2 75 m. MUK
AT R ERAL 24 20 m A w5 )2 K35 K # TH
L .

B 1 ks B F mHE
Fig.1 Typical section of the dam

%5 B #9:2015 - 01 — 10;f&1T H#§:2015 - 03 - 21

HEETH:BERARB =L BT H (51009055 ) ; 7K FJF# 4 A W0 I8 ML 5 B 45 B R T 45 5050 = Pl iF o8 56 4
(YKO914019) ;K 7T %} 2 b FF e wF 9% 3t 4 3 H ( CKWV2012307/KY)
EE A A A (1977 - ) 53 Wi TT Z2RIR N T R 2 A 808 i, 22 N 4 30 TR 45 4 &2 40 A7 SOk T 50

Y3 #EWF 5% , E-mail : hhucwj @ 163. com



88 TR R A R (T AR )

2015 4F

1 EREME R M E R

11 ERMITESERE

TSR RIHEAT # Sy AR SRR E AR SR AR A
B — BTN T VE N B 1 R BRI 1 5.
Bl 7 AR i R o R e AR Y R KN ke Kl
oy T AT B B — i Bl E 45 S 3h B 8
B YR & G FIBHJE t A PR FEASAS. AR & ) 90 i
N 135 R A AR B ) AR BRI A BT G
AL 2 . Wilson-0 153K i 2h J1 45 361 )7
B2 IR R K A B 0. 01 ~0. 02 s, 75 5 45
JCHI BN BY R AR y ot B BUZ B e K BT AR v
[ 0. 65 fi5VE N iZ P OCTE 1% B B (14 F 34 55 1 4% .
MRS AR BTG E G A A PR BT R AR
AL ALK B 45 5T 1 57 U0 & FIRH e
Lb 3K BIOR BE 20K . H e BY D) A B RN BELJE LU VR R R
—BT BRI R G, FE A, HFEHK
WU FEAT LIAE T — B Bk U2 . B Lk PR,
SRAS TG 8h 71 N i, B MR A HON k.
1.2 HARMBZEENI R EE

BRI, SO AR B 55 2 + A R
Bl R 7 0 AE 56 Z1 EL A W S 0 Al 2R P RN IS 1k 45 o
J1¥# . B T Hardin-Drnevich #8115 i 2 36 %%
N TR A T PR A SO 2 A
#4771 5. Hardin-Drnevich %% R H 55 2)) 5§ Jij A8
v MAE B sl B VIR G RISt A PSS 48K
oK B Wl - 1A B 7 A et R e ML TR A 25

BRI .
G Com (1)
1 +y,/v,
FHJE L
/y.
A=A Z’%y/y . (2)
BRI BL & .
G,..=KP, (o', /P)". (3)

Koy, BTN AZ sy, ASHHRN L0, BV
YR 15 P, HRAET)K, Flon ik 240

A (1) ~3(3) 45 1 ) Hardin-Drnevich 45 #1
AAETH 58 5 R 3l 5 YT 5 I6F 2% 08 1 Bl R 19 5% i)
g0 PR R W], Sh 3y V)R & G RIBHJE 1L A XTI
JE TR 555 ) A P | IS AR AN RE AR 4 b A 3
FE R . AR 6 3l 7 50 Bk B 5T DI i 3153
FNBIEH

G,

G=1+a<%/%)” (4)

A o FIom g IE AR, Al AR 4 S g6 B L
(CE RN I EC = DEEE S /3

F i, A FHE LA o« (v, /y)" AR
BRI (2) WY oy, XREAE W TR A B AR T
B, B ARG AR AT L) i R S FRL T F) 52 ) i
A Je fi BB HUCRE — R T S EUE. S8y, Flm
S5 4k B C T R TR B BR R, AR A Bl 0 a6 K dh ok
Fr A, PR A n] 2 2% SCHR[S 1.
1.3 MEBZRIHFLEKE DB KT

LB i 2% 2 AL B K T %k R 7% e 4 ik
R 2 G HE 2, O YT RO AR B — N AR R
2R R N R AR Z . BARE NS D
FUR I BB T A 2 B AL T SR, (R
&, X SR e R AR s K R L, AR
HE R — A~ T3 3O A A o 7 b B 2% b IR
PEAT 5 G 5 08 1981 4F i B 2 kT 3l = Hh
I AT 2 B LR R 2 (1 2) , 32 R T %
B #2355 s fL . 5 A% G007 ik (N AL T 7 ) 4
BUSE) AR L, 1% 3% 588 T 1 80 77 12 56 5 BOHE Bl 17
AR (U 5% ) It 9 Sh 5 R A7 A D A B3 0 T AT
P H R O R A B BR TR R, A D R
AR g, 2 WOCHR[ 6]

e K=15
0.6
® 04 K=20
Y
0

01 02 03 04 05

Td/ocf

B2 #HIELEHTRALKXE
Fig.2 The relationship between dynamic pore

pressure ratio and dynamic shear stress ratio

2 WERNITESH

2.1 HEHEBERHEEHS

X RS [ 9] PR Ak B 5 )2 AT A BR T A AR
A FRICI A DL & 3. 1 3R B 1 T AR 5 48R 2 8] i
B TG JRE JRE 7 T AR R T A 8 ) 4 fih 0T, LR Ik
THI M 55 482 22 18] B4 3l g AR 5 AT . A T B 2% i
Z 1) K T AR 5 Bk AR 2 ] i B BT, 5 & LK
A BEL S R P SR T BRS m JBiE J 3k 2% R UK 14 2l
KR TR IO, RN EZ S I3t SR 1.



2 ), S BRI L R T AR A 30U R R A R A 5 89

3 RYHEARTITERR
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Fig.4 The time history curve of acceleration surpassing the probability of 10 % in 50 years
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Tab.2 Extreme value of dynamic displacement, acceleration and magnification

R T i #%/cm TN/ (m - s 77 RCRAE R
Uy, Uy, Uy, a, a, a,
50 a HB B 10% 4.70 2.08 2.88 3.85(3.85)  2.68(3.99) 3.16(3.16)
50 a A A R 5% 6.32 2.40 3.02 4.65(3.69)  3.25(3.87) 3.73(2.96)
100 a 48 LR 2% 11.63 4.56 6.12 5.72(2.61)  4.33(2.97) 6.05(2.76)
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Fig.5 The enveloping value contour map of dam displacement (unit: cm)
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Study on the Seismic Response of a High CFRD on Alluvium Deposit

CEN Wei-jun'?, YUAN Li-na'?, ZHANG Zi-qi'>, ZHOU Tao’, YANG Hong-kun', LU Pei-can’

(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. Key Laboratory of
Failure Mechanism and Safety Control Techniques of Earth-rock Dam of the Ministry of Water Resources, Nanjing 210024, Chi-
na; 3. Sichuan Qingyuan Engineering Consultant Co. , Ltd. , Chengdu 610072, China)

Abstract. The calculation of dynamic response and seismic safety evaluation of a high CFRD on alluvium de-
posit subjected to seismic excitation of different transcendental probabilities were carried out, with emphasis on
the seismic response characteristics of dynamic displacement, acceleration, dynamic stresses of face slab and
liquefaction of alluvium deposit under strong excitation. The results show that dynamic displacement, accelera-
tion, dynamic stresses of face slab and liquefaction degree of alluvium deposit will increase gradually with the
increasing of seismic wave peak, but the acceleration magnification will decrease. The seismic safety of dam is
still within a normal range even for transcendental probability 2% in 100 years.

Key words: high concrete face rockfill dam ( CFRD) ; seismic response; acceleration; dynamic stress of face

slab; dynamic pore water pressure
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Tab.1 Dimensional about operation parameters related to operation characteristics of booster expansion turbine
S q, Py T, T, P n
A [P -T7"] [M-L7'-T7?] [0] [0] [M-L"-T7?] [(T']

F2 EAPRBERKINASTHE
Tab.2 Operation datas from debugging booster expansion turbine

LS - Wik nE @ikt aESh g T i 32 11 g ik ot 1 3 iz Bk B e
T q,/(m*-s7") p,/Pa R T,/K ¥ T,/K 5 p,/Pa on/(resh)
1" -1 3.431 619 000 251.95 175.85 637 000 440.532
1" -2 2.589 558 000 240.45 169.75 572 000 426.12
1" -5 3.086 687 000 231.35 156.45 704 000 450.203
1" -6 3.118 697 000 229.55 155.35 714 000 447.667
2% -1 3.499 617 000 261.15 182.75 638 000 440.977
2" -2 2.668 556 000 256.85 181.95 572 000 429.005
2" -5 3.163 687 000 242.35 164.35 704 000 452.848
2" -6 3.179 696 000 240. 65 163.15 714 000 451.74
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Soft Measurement Modeling about Operation Characteristic Parameters of Booster
Expansion Turbine for Cryogenic Air Separation Unit Based on the Regression Method

LIU Chao-feng' , ZHAO Wei’, YIN Yong-huai', JIN Jia-lin', WU Xue-hong', LIU Ya-li', GONG Yi'

(1. School of Energy and Power Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002 ; 2. Zhongyuan Dahua
Corporation, Henan Coal & Chemical Industry Group Co. ,Ltd. , Puyang 457000 )

Abstract ; According to expansion air flow, expansion-side inlet pressure, inlet temperature of expansion side,
expansion side outlet temperature, boost pressure and expander outlet end speed associated with operating
characteristics of booster expansion turbine for cryogenic air separation unit, research about soft sensor model-
ing methods is conducted. Regression mathematical models from the operating data of unit 1* and 2* being de-
bugged for an oxygen company are estimated and predicted for operation characteristic parameters relationship.
The results indicate that the accuracy of the mathematical model is better, precision mathematical model con-
sisting of nine equations resulting in at least more than 98% . The proposed method can be used to: predict the
expansion end-side outlet temperature by expansion of the air flow, the expansion end of inlet pressure and the
expansion inlet temperature; estimate expansion side flow by expander end inlet temperature, the expansion
outlet temperature, and expansion side inlet pressure; predict speed by expansion side flow, expansion side
inlet pressure and expander end inlet temperature; predict booster end outlet pressure by speed; predict ex-
pansion side inlet pressure by booster end outlet pressure.

Key words: cryogenic air separation unit; booster expansion turbine; operating parameters; soft measurement

modeling
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Performance Analysis of Mobile Wireless Sensor Network
System Based on SSC-SC Scheme

XU Ling-wei', ZHANG Hao'?, LV Ting-ting', SHI Wei’, T. A. GULLIVER *

(1. Department of Information Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Department of
Electrical and Computer Engineering, University of Victoria, Victoria VW 3P6, Canada; 3. Department of Information Science

and Technology, Qingdao University of Science & Technology, Qingdao 266061 ,China)

Abstract. On the basis of N-Nakagami fading channels, the average symbol error probability ( ASEP) and
outage probability ( OP) of mobile wireless sensor network system employing switch-and-stay combining
(SSC) and selection combining (SC) are investigated in this paper. Based on the moment generating function
(MGF) approach, the exact ASEP expressions are derived for several modulation schemes, including phase
shift keying ( PSK), quadrature amplitude modulation ( QAM ), and pulse amplitude modulation ( PAM).
The exact closed-form OP expressions are also presented. Then the ASEP and OP performance under different
conditions is evaluated through numerical simulations, and the accuracy of the analytical results is verified.
The simulation results showed that; the ASEP and OP performance is improved with the diversity branches and
the fading coefficient increased, while the fading factor decreased.

Key words: mobile wireless sensor network ; switch-and-stay combing;selection combining ; N-Nakagami fa-

ding channel; outage probability
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Implementation of Automatic Reading Mechanical

Gauge Technique Based on Machine Vision

CHEN Ji-hua, LI Yong, TIAN Zeng-guo, LI Lei

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

Abstract: In order to overcome the shortcomings of current automatic recognition schemes applied to mechanical

gauges including huge computing quantity, calibration based on multi dial’s images, this paper proposes a rotation

center acquisition method based on improved Canny edge detection operator, which can acquire rotation center as

well as radius quickly based on single dial image. and designs hough transform algorithm passing by a specified

point based on precondition that dial’ s pointer centerline and rotation center locate on same line, which decreases

detecting time significantly. Design principle and time complexity analysis of algorithms are introduced in detail.

Experimental results demonstrate the algorithms stable with low computational complexity, detecting speed is 4 ~5

times faster with memory space reduced. All of which verifies algorithms’ possibility in engineering application.

Key words: mechanical gauge; canny operator; hough transform; image recognition; automatic-meter reading
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3 ETSRBEESRNAREBRE T E

B CE T DT C #4810 JE A oh — kAR
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(1<0.000 1), 2% ARl 5 52 A2 25 o8 3 [l e Jf 42
4 | Set-Mapping | 7E & 7 % OM-Matchers {1z 17
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Tab.1 The precise, recall and
F-Measure of OM-Matchers

280 #101  #103  #104  #201 e #2266 FEHMH
P 1.00 1.00 1.00 0.91 -+ 0.720.90
R 1.00 1.00 1.00 0.92 - 0.73 0.91
F 1.00 1.00 1.00 0.91 -+ 0.73 0.90

& 4 450 T 575 OM-Matchers 1Al JLFh 22
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Fig.4 The result of contrast test
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HJE TRA L k B nT Gk, 146 B b5 Eol &
BATTRMENRE DL, BIGEX WAE B X R
A BRERMEFE R XRNYHE— L, A
ZRENREHHN.

WIS L F AP BEH XM RS O L
BRI B RSP0 ; QR B E
) AR B 0 BB 2 I I 00 T, R 2R 85 R Aa e .
DLBCH A ) SRS B I VR A AR W 3R 2
RCR 18 A TR 3K 28 KR ASE £ 4 4k 2
1.2 F AP B KBARM IR A o) ]

fii AP S5 SR A A A U1 ) 1) 25 R 43 Ty
= DR g B SR R R A S P
AP BRI BIR E MR 5 =0 X R KGR K
KA BIM A (1, d) B4k,

1.2.1 SEBAXEENEZALEMH

X5 78 14 ¢ 2 DNA 3 51) g8 57 A4 4] [ 2y
IR AL, I SCIETH To0 A5 08 AR ARLP: |, DT A5 21 AR
JEHRE S X FRAITA, BAKER L FIF 5
XoF 7T L B — AN TR R IR 4, B A TR D31 i) 8 gl 5
AR T 7E B v TR % B 1) R A % B
(1) K 22 BT A 8] ) A AE AR bL 3R, o T AR IR SR 26
FisF ) R B R B T A BB BB R K. B R
FHAN (4 75 208/ 0 FLAE < 3 [Ty 225 7 4 Hh i
BA l-mer x, lf x FEF I —DFE G X4
TH G i#fTRE T G HERMT .

OWEESGHEEx, URs, (2 <i<t)$
AR RES « /NTHT 2d D 2EF 1) [-mer.

@ >k B T 7] — 4% A ¥ 51 Hh (8 95 A T5 [
JCiM %, FoR R IETF K.

@ K B T [l AT 50w i 9 A T8 ] A
AR, R ENIEMES LWL d < k < 24,1
MIALE R L -k, A WA ACE R 101 - k). 154
WEB IR T AHRIE & [-mer 7E R K h T
1R .

1.2.2 AAP FrRABLEHEL

FIFH WA BE R A A 3% AR M i 53008 56 il 23R
MM R fUSR Responsibility {5 B4 G &,
HFE A ARG Availability {5 BAZ 8¢ R, BAKUL
Fe HEIERTPEBANITCE (i, k) T s« ERE
x, WAL BRI REPE  EFE A HEATTR a (i, k)
FR A« PeBE x, HAERE PO RENE. IR
S

(1) P A ARARLBE R 1, W) R i a (k) =
0, 2% B SLk][ k] WAAE , 76 AR 5 i H v il
s E R h AL

(2) TEHEA SN Z B ) Responsibility {H.

r(ik) = w(i,k) - max{a(i,k') + w(i,
EYL, 1 <k <n,k" #k,

(3) AR ZHE Availability {A.

a(i,k) = min{0,r(k,k) + Emax{o,r(i',

B)YPE,0 < i <n,i’ #i,i # k;
a(k,k) = zmax{o,r(i',k) L0<i <n.
=y

(4) HEAHH.
Toew Cisk) = Ar gy (0 k) + (1 = A)r(i k) ;
a,,(ik) = xay,(i,k) + (1 =A)a(i,k).
(5) frth 4521,
0 = argmax,{a(i,k) +r(i,k)}.
Hr 55 4 ML BRGIAR A ZRJE 28 BUE =
B 2[0.5,1), R A =0. 8.
AP AL LAy
Algorithm 1 AP Cluster
APCluster (S, n, k, m)
Input: matrix S

Output: a cluster

(1) iter < O

(2) Ax«—10.8

(3) while iter < m and exemplar changed do

(4) fori < O ton

(5) for k< Oton

(6) forj<—Oton

(7) R(i, k) «— R(i, k) —max{A(i,
)+ SGL D

(8) for i<—0 to n

(9) for k<0 to n

(10) for j«0 ton

(11) A(i,k)«min{0,R(k,k) + sum

(max{O0,R(j,k) 1)}
(12) for i<0 to n

(13) for k<0 to n

(14) RCGik)—ARCi k) + (1 =A)R(i
-1,k)

(15) ACi k) —AACiLE) + (1 =A)A(Q
-1,k)

(16) for i <0 ton

(17) put A(i, k) + R(i,k) into cluster

(18) iter<—iter + 1

(19) return cluster
1.2.3 sREZERREHFBAAN(L, d) B4R
XA E R R EEIR AN O (B 15 BT A £
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) e 1 28 AR A A B 2 A ) R R 4% A
Rk — LSRN AT B e A R AAS

WG it AP BE AT LIS B 2 AR 2K
(cluster) . 15 2 /) cluster BARAL & T — 4 AH B AH
L L-mer, {H IF AN — 5E 68 % 10 o5 i A 19 B 4 52
1], 5 B J2R P — AR, 5t A A 7 81
(AR A S A3 3 3 SR 1 X A 3 Y 3R 2R AT B0
Moy (A5 3RS b i O0 K BE % A TE B AR A
FPaz .

Algorithm 2 Cluster Refinement

Input. a cluster C

Output: a motif

(1) Q <« the sequences that contain [-mers in C

(2) while Q] < t do

(3) select a random sequence s, in S —

(4) find an [-mer x in s, such that the
distance from x to the [-mers in C is smallest

(5) add x to C

(6) add s, to Q

(7) get a motif m by aligning the [-mers in C

(8) return m

BN RERSYT RZ G, X FRESD
() L — mer, 2 J5 {8 ] LAAS ) — S R4
1.3 EEEZX

AR 1) AR BEVE R TR IR 1 Ry e iK
RPN RN

Algorithm 3 Motif Discovery Algorithm

Input. [, d, S= {s,, s,, ==+, s,|
Output: (/, d) motifs
(1) M «— @

(2) select a random reference sequence s, from S

(3) for each [-mer x in s, do

(4) construct a graph induced by x

(5) call Algorithm 1 and get the cluster of
the graph using AP algorithm

(6) for each obtained cluster C do

(7) if ICl > 10 then

(8) refine C using Algorithm 2 and get a
motif m

(9) add m to M

(10) sort the motifs in M

(11) return motifs with high score

FR M X 0ok A A AT 4T 4340

4
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P log —=.
2 =1 4 Og bk

=ik

e py, Rt A Y 3 b B A AR B 2 1
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0 5 SR A R o T I R A ) R S
Ve, AR 55 75 50 A 22 S R

BiR ]

Ereeerery
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Fig.1 Flowchart of the whole algorithm
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VEELT 3 A~ A Bk 5 4R SRR AT [
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Gibbs SRFEM ST Ik BT R R AL S
KX Ik

e A AR B (1, d) S50 R X 55k
HEAT HLHR. 3 1 44 B0 00 UM e . 7E 4 4
L e M L AlignACE i VINE | B 45 0 1 Al
MotifCut #FFIH T 42 s {5 B (H R T AN 1) 5
FRME Tk AR T ABHRE D TR AE A 4 4
AR TF MotifCut, [F ., 7 B S v BT $12 550 3% (1) 45
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®1 FRAE(, d) BEZH EOFNERE

Tab.1 Identification accuracy on different (1, d)

NPC =

problem instances

LNIDIESH RS 1§/ SEE SR EUEVETE Sk
AR DR S A 5 DU R0 B i, DA TG 2k — 25 18
TR M R IR HR 4 2R P AR O3 B e A
AR g G N0 A A it SR ARG ) £ A A T X
PLRBES S E MBI AL G A W &, WA RA
RCRAS NN 5t B0 4o 2R 0000 v A 58 (NPC B KT 0,
WA Sy 2 A A A
®2 FEFFIKEEHTMNAERE
Tab.2 Identification accuracy on different

sequence lengths

(I, d) A&y AlignACE VINE  MotifCut
(10, 2) 0.81 0.65 0.78 0.80
(11, 2) 0.80 0.72 0.80 0.85
(12, 3) 0.83 0.59 0.79 0.78
(13, 3) 0.86 0.62 0.83 0.92
(15, 4) 0.89 0.71 0.77 0.85
(17, 5) 0.88 0.57 0.80 0.84
(19, 6) 0.87 0.64 0.82 0.91

FHRKE AXEY AlignACE VINE MotifCut
100 0.94 0.82 0.89 0.95
200 0.93 0.77 0.83 0.90
400 0.91 0.75 0.80 0.88
600 0.89 0.71 0.77 0.85
800 0.85 0.54 0.71 0.81

1 000 0.82 0.47 0.62 0.76

Fok T (L, d) S o (15, 4) , 3% 2
SR A [a) FP B JE f F0I A A 3. T AR B, BT 4R 5
VA W) TN o 0 R B R 90 R Y S B — A
B AR B, 2 W1 i $2 805 0 A TR 19 3 4 I
J& HAT B 1 2 N
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S B R AR SCAR I A SR 4R P U R A
A R — i &, HSRE S SRR SR

P 2 S sz R LA B4 1 1) Togo 181, B TR 4 3
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Fig.2 Sequence logos of detected motifs
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Tab.3 Results on real data sets

Bl 4E (1, d) IS BB R/ TIUI H A A HERG R
c-fos (9,2) CCANATTNG/AAATATGAC 0.48
DHFR (11, 2) ATTTCGCGCCA/ATTTCGCGCCA 0.60
metallothionein (15, 2) CTCTGCACRCCGCCC/TCTGCACCCCGCCCA 0.88
preproinsulin (15, 2) CAGCCTCAGCCCCCA/TGCAGCCTCAGCCCC 0.76
Yeast ECB (16, 3) TTTCCCNNTNAGGAAA/TTTCCCTTTTAGGAAA 1.00




114 N K = %M (T %R 2015 4

ZEE ST TP, T DHFH %32 , BR [4] BUHLER J, TOMPA M. Finding motifs using random

il Rk 5 A IR e 2 2 TS (A projections [ J]. Journal of Computational Biology,
APLS e 5 073 % B D5 DAY 2847 LIt 9 A7 2002,9(2); 223 - 242,
N [5] DAVILA J, BALLA S, RAJASEKARAN S. Space and
time efficient algorithms for planted motif search
3 gﬁi@ [ C]//Proceedings of the Second International Work-
shop on Bioinformatics Research and Applications.
*ETE%:JiE}E%Di%A\ﬁTEﬂUE}% ’ﬁ)?:}% AP [s.1. ] :CRC Press Inc, UK. 2006 822 —829.
RPN TR BAR LR H AW [6] BAILEY T L, ELKAN C. Fitting a mixture model by
T SO BLR TP A /N B S IO LA AR B expectation maximization to discover motifs in biopoly-
H BRI T AP B2 8B i te LR R ) Y — mers [ C]//Proceedings of the 2nd International Con-
Ty ,{EQ; Friz R AP BB sk mta) &2 2= 3 ference on Intelligent Systems for Molecular Biology.
BEh 0 mkNS) L H 2 52 45 3E BT 00PS 2 #1 Berlin: Spring-verlag, 1994 .28 -36.

() DNA J¥ 51, % F ZOOPS 2 7 35 43 3& . % F [7] YU 'Qiang, HUO Hong—wei'7 ZHAN(.} Yi, et al. Pair-
TCM ;@ﬂ%ﬁxﬁ}zﬁ %ﬁ%zﬂlﬂux‘fﬁwjﬁ% Motif + : a fast and effective algorithm for De Novo
RIS R, 00 m b (N B RDRE T8, )R] A2 2% B T 0

molif discovery in DNA sequences [ J]. International

Journal of Biological Sciences, 2013, 9 (4). 412

P, 2 05 0 8030 160 2 5 7 X890 0 0 ) e
R R I A 2 A B [8] LAWRENCE C E, ALTSCHUL S F, BOGUSKI M S,
%%j{ﬁﬁ et al. Detecting subtle sequence signals: a Gibb’ s
sampling strategy for multiple alignment [ J]. Science,
[1] HAESELEER P D. How does DNA sequence motif dis- 1993, 262, 208 -214.
covery work [ J]. Nature Biotechnology, 2006, 24 [9] SBRENDAN J, FERY, DELBERT D. Clustering by
(8),68 —74. passing messages between data points [ J]. SCIENCE,
[2] ZAMBELLI F,PESOLE G. Motif discovery and tran- 2007, 2(3):315 -328
scription factor binding sites before and after the next- [10] GIULIO P, GIANCARLO M, GRAZIANO P. An algo-
generation sequencing era [ J]. Briefings in Bioinfor- rithm for finding signals of unknown lengthinDNAse-
matics, 2013, 14(2) ;225 -237. quences[ J]. Bioinformatics,2001,4(3) :207 -214.
[3] PEVZNER P A, SZE S H. Combinatorial approaches to [11] TOMPA M, LI N, BAILEY T L, et al. Assessing
finding subtle signals in DNA sequences [ C]//Pro- computational tools for the discovery of transcription
ceedings of the Eighth International Conference on In- factor binding sites [ J]. Nat Biotechnol, 2005, 23
telligent Systems for Molecular Biology. California: (1):137 -149.

Spring-verlag,2000; 269 —-278.

AP Clustering Algorithm Solving Planted (L, d) Motif Identification

CHEN Kun, ZHANG Xiao-jun

(School of Computer Science, Xidian University, Xi’an 710071, China)

Abstract: Transcription factors can be combined with the special DNA sequence that can control gene tran-
scription process. The special DNA sequence is called the motifs. The motif identification is to find a set of
DNA fragments with both similar functions and similar forms. It plays a crucial role in the research on the
structure and function of genes. The problem was converted to the model which can be processed by AP cluste-
ring algorithm. Then we get steady candidate motifs by using AP clustering. Finally we use the greedy algo-
rithm to refine the clustering results. We can get a group of candidate motifs set, evaluate candidate motifs set
by information content and output the optimal motif set. Thereby the new algorithm is designed for the prob-
lem. The experimental results on both simulated data and real data demonstrate the validity of the proposed al-
gorithm.

Key words: gene transcription; motif identification; AP clustering algorithm
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Fig.2 The flow chart to optimize parameters of

support vector machine (SVM ) by using IPSO
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Tab.1 The reliability state classification of

coal mine rescue system

- QIER N s
1 2 3 4

c, <50 50 ~60 60 ~70 =70
c, <45 45 ~55 55 ~65 =65
c, <55 55~65  65~75 =75
c, <0.1 0.1~0.2 0.2~0.3 =0.3
C, <0.2 0.2~0.3 0.3~0.4 =0.4
C, <65 65~75  75~85 =85
c, <65 65~75  75~85 =85
C, <65 65~75 75 ~85 =85
C, <10 10~20  20~30 =30
Co <15 15~25  25~35 =35
C, <25 25~35  35~45 =45
C, =90 80~90 70 ~80 <70
C <65 65~75  75~85 =85
C, <40 40 ~50 50 ~60 =60
C =85 75~85  65~75 <65
C <65 65~75 75 ~85 =85

3.2 BEAHEHRERLE

i 3 AR HOHE 30 SR, eI T IR T — B
I E] P9 A 14 2t R G S-S, O 1 4 el 5
ARSI > JERGH L, AR 2 1 AT S bR 25 28 1 9 &l
3, X TR BE E AT 25 RN T A Ak B L3 2.

x2 ABEMEREE
Tab.2 The sample data after processing
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
c, 4 2 4 4 3 1 4 4 4 1 4 3 1 3
C, 4 1 3 3 4 2 3 4 3 1 3 3 1 3
C, 3 1 4 4 4 1 3 3 3 2 4 4 1 4
C, 4 2 3 3 4 2 4 3 4 2 3 4 1 3
C 3 1 4 3 4 1 3 3 3 1 3 4 1 3
Cy 3 2 4 3 4 3 3 4 3 2 3 4 1 3
C, 3 2 4 4 3 2 3 4 4 1 4 3 1 4
C, 4 1 3 3 3 1 4 4 3 2 3 3 2 3
C, 4 2 4 4 3 1 3 3 3 3 4 4 1 4
C 3 2 4 3 3 2 3 3 3 1 3 3 1 3
C, 3 2 4 3 4 2 3 4 3 3 3 3 1 4
C, 4 1 4 4 3 1 4 4 4 1 4 4 1 3
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Reliability Prediction of Coal Mine Water Disasters Emergency
Rescue System Based on Improved SVM

ZHANG Yan-liang, LIU Yang, WANG Jin-feng

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

Abstract: In order to predict the reliability of the coal mine water disasters emergency rescue system effective-
ly, this paper establishes the stability index system from the view of mid-control and dynamic analysis. At the
same time, as the coal mine water disasters emergency rescue system is complex and the related data is diffi-
cult to get, this paper puts forward a forecasting model of the stability of the coal mine water disasters emergen-
cy rescue system on the basis of improved particle swarm optimization and support vector machine. The predic-
tion results will be more accurate through the optimization of the parameters of SVM based on improved particle
swarm algorithm. Finally, the model is proved to be effective through the case experiment.

Key words: rescue system; reliability; support vector machine; particle swarm; predication
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A Method of Ontology Mapping based on Multiple-Matchers

ZHANG Ling-yu', MA Zhi-sheng’, CHEN Shu-xin'

(1. Center of Computer, Qiqihar University, Qigihar 161006, China; 2. Office of Dean’ s, Qiqihar University, Qiqihar 161006,
China)

Abstract: The heterogeneity between different ontologies has seriously affected the sharing and reusing of
knowledge. For this purpose, this paper presents an ontology mapping method based on multi-Matchers,
called OM-matchers. During the process for creating mapping between ontologies, OM-Matchers firstly extracts
the corresponding types of information, with the help of multiple matchers. Then, all the matchers calculate
similarities for the concept pairs, in which concepts are from different ontologies. Finally, the similarity matrix
for ontologies to be mapped is generated, and the iterative strategy is used to accomplish the work for ontology
mapping. In order to verify the feasibility and effectiveness of OM-Matchers, this paper applies benchmarks,
which is the subset of the shared ontology sets in OAEI, to test OM-Matchers. Experimental result shows that
the method OM-Matchers can be used to create mapping between heterogeneous ontologies effectively.

Key words: ontology; ontology mapping; matcher; iterative strategy
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3. WHILE (i< max_i) DO

4. FZHR 2.1 795 STEPL #43& W45 58 al 47/ S,

5. S,..=S5a=f(S,)/n;

6. WHILE (j < nobetter_ga_i) DO

7. S, =S,..3 //S, i VND (47 4f: fit

8. PL S, A ARG (o iR 45 i 2. 1 Py
STEP2 il STEP3 J5 i A B Hi Rl i 5

9. YRR B b RE v 1) R I e (AR S5

10. WHILE (k < nobetter_vnd_k) DO

11 X figE S BfHIL 1 $ — Fh &R B 45 #
AT R R R S,

12. IF (£(S,) <f(Si))
13. S =S,

14. k=0;

15. ELSE
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16. E+ +;

17. End IF

18.  End WHILE/ /% i B ¥ m AL i Sy
19. IF (f(S5™) <f(S,.))

20. Spea =503
21. j=0;

22. ELSE

23. J+ +

24. a=axl.1;
25. End IF

26. End WHILE
27. i+ +;

28. End WHILE

29. it S, Bk Al

3 XWERRELSW
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Fig.2 Comparison of the optimal solution’s average

value by every iterated based on SCA3 -0 examples
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GA_VND 553 ] 3 ao A5 4 IR A ok 75 87 oK i, Bk
H Y T R R B AL, B T VIND B33k Bl LA 4 i oK
fiff 1) Jey BR A
3.3 Dethloff ] F &M ELLE

T BAE GA_VND 553 A JrE: i R g5
G883  Zachariadis $2 1) 2% 238 Z2 1 Guided Lo-
cal Search (IR A 8 ¥ TS_GLS'™® GA_VND % 3
i FHF Dethloff 85171155, 3 1 #5138 T 7€ De-
thloff %5 f5] I+ GA K15 i & fL it . TS_GLS K45 1)
B AL GA_VND 1217 10 Y HCE Y E 19 H A,
Hor L LB B o it S I FE I TR], B
M s.

% 1 Dethloff E | | k% Rt

Tab.1 Comparison of the solutions based on Dethloff
GA TS_GLS GA_VND

wol L t,/s L /s L t,/s
SCA3 -0 646.41 0.77 636.06 2.83 635.62 1.05
SCA3 -1 704.38 0.85 697.84 2.12 697.84 0.99
SCA3 -2 681.18 0.88 659.34 2.58 659.34 1.01
SCA3 -3 691.32 1.01 680.04 3.13 680.04 1.12
SCA3 -4 718.95 0.91 690.50 2.68 690.50 1.03
SCA3 -5 671.23 0.85 659.90 2.56 659.90 1.09
SCA3 -6 656.12 0.78 651.09 4.40 651.09 0.95
SCA3 -7 666.87 0.86 659.17 2.98 659.17 1.03
SCA3 -8 746.42 0.91 719.47 3.98 719.47 1.13
SCA3 -9 699.16 0.79 681.00 3.86 681.00 1.09
SCA8 -0 969.93 0.94 961.50 3.21 961.50 1.15
SCA8 -11055.23 1.28 1050.20 3.55 1049.65 1.42
SCA8 -21051.13 1.73 1044.48 4.67 1044.48 1.85
SCA8 -31010.96 1.21 983.34 3.29 983.34 1.39
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gE1

, GA TS_GLS GA_VND

Aol L t,/s L t,/s L t,/s
SCA8 —-41092.01 1.69 1065.49 2.68 1065.49 1.87
SCA8 -51043.52 1.86 1027.08 4.50 1027.08 2.15
SCA8 -6 975.08 1.82 971.82 2.67 971.82 2.08
SCA8 -71075.81 1.62 1052.17 4.32 1051.28 1.91
SCA8 -81079.84 1.59 1071.18 3.43 1071.18 1.78
SCA8 -91086.48 1.24 1060.50 4.12 1 060.50 1.35
CON3 -0628.66 1.90 616.52 3.89 616.52 2.01
CON3 -1575.39 1.64 554.47 2.97 554.47 1.81
CON3 -2 541.92 1.53 518.00 3.32 518.00 1.75
CON3 -3 597.02 1.87 591.19 2.78 591.19 2.11
CON3 -4 609.62 2.10 588.79 3.12 588.79 2.39
CON3 -5 574.24 1.82 563.70 3.45 563.70 1.95
CON3 -6 511.88 1.55 499.05 2.98 499.05 1.81
CON3 -7 592.10 2.01 576.48 2.40 576.48 2.26
CON3 -8 538.62 0.86 523.05 5.02 523.05 1.15
CON3 -9 600.08 1.73 578.25 3.14 578.25 1.90
CON8 -0 866.32 1.34 857.40 3.40 857.40 1.51
CON8 -1 755.87 1.94 740.85 3.73 740.85 2.09
CON8 -2 742.64 1.16 712.89 2.87 712.89 1.38
CON8 -3 826.00 1.52 811.07 3.82 811.07 1.81
CON8 -4 780.03 1.77 772.25 2.98 772.25 1.90
CON8 -5 761.07 1.62 754.95 5.76 754.95 1.85
CON8 -6 703.98 2.15 678.92 4.00 678.92 2.30
CON8 -7 841.63 1.35 811.96 2.46 811.96 1.59
CON8 -8 778.27 1.11 767.53 4.21 767.53 1.21
CON8 -9 835.27 1.38 809.00 3.87 809.00 1.49

e, FoRALIRES 35 AL, Mk 2.5 GHz L fWis
FTHF ] 58, FeoR A B4Ry Pentium IV AL, E45°H2. 4 GHz
I (32 17 B [a).

WAL 1R 4 440 ARG B TS
A R A A PR A 38 AR SR Y
Al GA_VND ByL e R s T A IR A B %
GA_VND 3R fife o7 1 W] b 8 T st A% 3 1 1, 3l i
TS_GLS B3 F1 GA_VND Sy 45 S L vl LA
i GA_VND & 3 3 T Dethloff % f5i] /1 (1) SCA3
~0.SCA8 —1 I SCA8 -7 7E TS_GLS 1 ) B\ %01 5%
U, UL GA_VND Sk B nl 174 30019
3.4 Salhi #1 Nagy Hfl F MR MAFFILR

J T it — B 0E GA_VND B vE i A 5, R
Fi#¢ Salhi 11 Nagy % 5] I ff GA_VND %5517
10 R BCE-B{EF1 TS_GLS B35 DL Je C. Yu $2 Y
ATS B3E" P R 1 SR A5 00 A O A 1R AT X L 4
Rk 2 PR,

Wi TS_GLS 83 Hl GA_VND %3 L Jz AIS
BRSSO il 25 R AR L5, FT LR 7R 3

AR T, GA_VND S5 8 TS_GLS 53k I
AT0.46 48 AIS BRI T 18,73 5 7E e A il 1Y
JifE b, GA_VND B4 TS_GLS Bk Kitm
T 2.55% , 5 /MR E T 0.65% . 8 AIS 88k ik
T 5.35% /MR E T 0.27% ik — 2B ]
T GA_VND FHikJ& vl 474 2L .

% 2 Salhi 70 Nagy &6 F&ERILE

Tab.2 Comparison of the solutions based on

Salhi and Nagy

TS_GLS ALS GA_VND

L L t,/s L t L t,/s
CMTIX 469.80 2.89 472 —  466.77 1.15
CMTIY 469.80 3.85 472 — 466.77 0.99
CMT2X 684.21 7.42 682 — 684.21 4.85
CMT2Y 684.21 8.02 688 —  666.75 5.13
CMT3X 721.27 11.62 728 — 715.51 8.90
CMT3Y 721.27 13.53 728 — 721.27 9.85
CMTI2X 662.22 11.80 664 —  662.22 9.15
CMTI2Y 662.22 7.59 671 — 663.50 8.70
CMTI1X 838.06 17.78 886 — 846.23 21.15
CMT11Y 837.08 14.26 877 —  830.04 25.87
CMT4X 852.46 27.75 883 —  852.46 40.31
CMT4Y 852.46 31.20 867 — 862.28 39.22

CMT5X 1030.5551.67 1081 —
CMT5Y 1030.5558.81 1073 —
SE¥IE 751.15 769.42

1 035.51 91.60
1 036.14 90.85
750. 69
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DIS C T. A hybrid metaheuristic algorithm for the ve-

A Hybrid Genetic and Variable Neighborhood Descent Algorithm for Vehicle

Routing Problem with Simultaneous Delivery and Pickup

MA Huan', ZHANG Jian-wei, ZHAO Jin-chao’, CHEN Ming'

(1. Software Engineering College, Zhengzhou University of Light Industry,,Zhengzhou 450002, China; 2. School of Computer and
Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: This paper proposes a hybrid heuristic algorithm combing variable neighborhood descent search with
genetic algorithm (GA_VND) to solve vehicle routing problem with simultaneous delivery and pickup. By the
use of the initial populations generated randomly, the weak feasible solutions are produced by the crossover
and mutation operators of genetic algorithm. And then, the best of them was selected as initial solution of vari-
able neighborhood descent algorithm. Finally, in the process of the variable neighborhood descent search, two
different neighborhood structures are used to search the locally optimal solution. The simulation results show
that GA_VND can update 8 better solutions in the 54 best known solutions, which illustrates that GA_VND is
an effective method for vehicle routing problem with simultaneous delivery and pickup.

Key words: vehicle routing problem; simultaneous delivery and pickup; variable neighborhood descent; ge-

netic algorithm; NP-hard
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Fig.2 The graph of the mobile node handoff delay
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The Research on an Optimized Hierarchical Mobile IPv6 Routing Algorithm

MA Fang', JI Xing’

(1. Institute of Information Engineering, Zhongzhou University, Zhengzhou 450044, China; 2. Zhengzhou University of Light In-

dustry, Institute of Computer and Communication Engineering, Zhengzhou 450002, China)

Abstract. This paper analyzes the hierarchical mobile routing protocols, and puts forward a new optimized mo-
bile routing protocol. By using hierarchical mobile IPv6, the new protocol can effectively reduce the distance
and the number of binding update message to send, so as to reduce the signaling load and the delay of binding
registration in the network. At the same time, by using fast switching and parallel operation in the fast switc-
hing, most of time delay and packet loss rate of the standard MIPv6 can be eliminated. By using the edge rout-
er, it can optimize routing and solve the problem of congestion of the MAP. Finally, through the analysis of
theoretical performance and the verify of the simulation experiments in NS2, it shows that the new optimized
mobile routing can improve the performance of the network, reduce the packet loss rate and handover delay.

Key words: hierarchical mobile IPv6; mobile routing; binding update; handover; multicast mechanism
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