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PIE+MOM B Mamdani #E# R %18 BiEiL ¢

=:0)
TEEG
mIE, EOR', R F?
(1SR Tl R 23 [l S8 AR BFST o, 150001 MRS, 2.0 EALZS 04 FL L FFSE I, 200241 i)

OE: T A B R B 1M A% 69 Mamdani B R 4019 T, 4R W — K Mamdani BEB] R S BRI F B
W7 B A AR R SR R TR AR 3 FE AL (product inference engine, PIE) 1 4x A {8 F 35 (mean of maximum, MOM ) #Z4E #
B TR G o B 8 AL JE AR RO B AR IR U, 2 A AR R Weierstrass 5 — € ZE A B B W B M T 4
WY AR, & g 3 G % B AR B

KA Mamdani B 8 R 4, T ARBEEHL,MOM ;3 A B I M

FESES . TP273.4 THRARERD . A XEHS: 0367-6234(2014) 11-0001-07

Sufficient and necessary condition of Mamdani fuzzy systems with
PIE and MOM as universal approximators

YOU Wenhu', WANG Mao',SHI Jia®

(1. Space Control and Inertial Technology Research Center, Harbin Institute of Technology, 150001 Harbin, China;
2.China Aeronautical Radio Electronics Research Institute, 200241 Shanghai, China)

Abstract; Focusing on whether fuzzy system can approximate any given function, the sufficient and necessary
theory of one type of fuzzy systems as universal approximators was investigated. Mamdani fuzzy systems with
product inference engine ( PIE) and mean of maximum ( MOM) defuzzificator can be classified two cases
according to rule consequent: simple point rule consequent and fuzzy set rule consequent. Based on
Weierstrass s first theorem and properties of membership functions, sufficient and necessary condition is proved
respectively. A simulation example is given to show the effectiveness of the proposed method.

Keywords: mamdani fuzzy system; PIE; MOM; approximation
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2. P FH HL AR AT BRAALELT T, 230604 HIJpyT KER)

W OE. hHBRAREFELTAN TR AN ESF 6 RAEEN LA B, U — K58 00 E BERI LTI RL
KRB AP BGH AR ER FREA H, e ir e e Bk Byt M AL B XA ) X Bty 4t
Lyapunov @ % 4% % € B U RN ERG|IE RIE T THAZITHEERKBEHRGEREZDAZABLESL H, &
BeAeAR Y R A B ok AR R — A B A5 T BN LMIs, 7 UF R X B st 25 A H, Mooy ik
BH B b R T MR BN T AR A R T BRI A A

KW BT A RS R U 8 2 B Lyapunov B %% ; LMIs

FE45E S THI3 XHERFRERD . A XEHS. 0367-6234(2014)01-0008-09

Design of resilient H , filter for discrete-time piecewise-affine

singular systems

ZHOU Zhenhua', WANG Mao', WANG Xuehan®

(1. Space Control and Inertial Technology Research Center, Harbin Institute of Technology, 150001 Harbin, China;
2. Gas turbine power plant, Daqing oilfield electric, 230604 Daqing, Heilongjiang, China)

Abstract: This paper investigates the robust admissibility analysis and resilient filter controller synthesis for a
class of discrete-time piecewise affine singular systems with asymptotic stability which possesses H,
performance is considered in this paper, in order to eliminate the adverse effects of external disturbances and
measurement noise of control system performance. By using the piecewise-affine singular Lyapunov functions
combined with Projection lemma and some basic lemmas, an approach of designing robust H, feedback
controller is given, the conclusions ensure resilient filtering error dynamic system possessing H  performance.
It is shown that the controller gains can be obtained by solving a family of LMIs parameterized by scalar
variables. The feedback controller gain and resilient filter system matrix can ensure the stability of systems and
guarantee the H_ performance of the piecewise-affine singular systems. Finally, the practicability of the
proposed methodologies is confirmed via some simulation examples.

Keywords: piecewise-affine singular systems; resilient filter; piecewise Lyapunov function; LMIs
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W OB ANARGREAEERN A R AR TEGNERARA G ERAE ZREHETESSHH RN
Tk ERTZEDESENEAR YR LA MEEAFERBRELEE. A - R FZRERREEAHT T HE R
I kA EERFEGIIRTAEA N 8 dikohm L IF AR E 8 G F 7] P 4R I 0 80 LB IR o) #3E E L
ERAEIE(ERA) HRERREAEAN WS MEAAE HMEVEEASH. #R %N, B FHENEFT LT UEH
EAERMRE A HEERNE R REERENERES S

KR EABERBENE, ZfEW; ZHEMN

FE 4RSS TB123 XHERARERD: A XEHS: 0367-6234(2014)11-0017-07

Videogrammetric based modal identification of
on-orbit flexible structures

XU Chang, WANG Cong, GAO Jingbo, ZHANG Chunfang

(School of Astronautics, Harbin Institute of Technology, 150001 Harbin, China)

Abstract: A modal test method based on videogrammetric for large flexible structure on orbit is presented. The
methods of 3D dynamic reconstruction, camera calibration and pixel extraction are described. A ground
experiment is performed using a kind of antenna model and two fast cameras. Image data is acquired frame by
frame during the free vibration period of the model, and vibration signals are obtained by a time series of
images. The ERA method is applied to identify the modal parameters of the antenna model, and the
experimental results show that the videogrammetric is a promising method for on-orbit vibration measurement
which avoids the difficulty of installing accelerometers on the flexible structures.

Keywords: modal identification; videogrammetric; 3D dynamic reconstruction; flexible structures
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LRms, A, B, AR

(W IRIE TR AR 2B, 150001 W4 /R

W OE. 2R LA EANKRTE RS >H RSN RAKEE L ERAG G, 4 AT A REREH
B KL F T 3 1Y Navier-Stokes 77 12 %;ﬁ/%xﬁm FEBINB RS BR8] A 4 Sk AR R B R N K ] R
FRBEENFR, FEAFRLBLAGETEHENKZ SRR ZBRERBENE TG WIE N 04 R E 5 H A, 2
MY RBMNKEZHAGO G, HAREREU, SHLRNT KANEZ LALLM ZHOPH, FAEXDNEHEA F
BAMHERE —FHRER; AR, B ELBZRMB SR, EARA,E VB EORT R REE N RH
EHARXNEEAX EARKEED RBLRA. BIR,EA KD GEEEBET RN EELERAPH, B ERE
AR T 4 AR A B BH I AR AR K.

FEER . ZHR N RBGEEK L EARK

FESES: VI131.2 XERFRERS . A XEHS: 0367-6234(2014) 11-0024-06

Numerical simulation of high-speed water entry cavity of cylinders
MA Qingpeng, WEI Yingjie, WANG Cong, ZHAO Chenggong

(School of Astronautics, Harbin Institute of Technology, 150001 Harbin, China)

Abstract; The fluid dynamics of the multiphase flow induced by water entry of high speed projectiles with
various heads are different. Numerical simulation for modeling the high-speed water entry problem of projectiles
with different heads at an initial impact velocity was performed. Finite Volume Method was introduced to solve
the Reynolds Averaged Navier-Stokes equations, and the motion of the projectiles and cavity formation were
obtained. The results showed that the cavity radius was related to the angle and the drag coefficient of the cone
heads. The distribution of pressure coefficient on the cone and velocity around the shoulder of the projectiles
were also obtained. During the initial stage of the water entry, there will be an extremely high pressure load.
When the angle of the cone head is larger, the pressure gets higher, the pressure coefficient is larger, and the
velocity of the water which is arranged by the projectile is higher.

Keywords: multiphase flow; drag coefficient; high-speed water entry; cone; cylinder
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A SKEE R B B R B B B 32

ZHE, BET

(MR Tk R HLE TRE4BE, 150001 A IRTE)

B OE: HAAARRAERARFRBARRF L EZ 0 FA, R — M AKEBR T >BBE % B
FAER i o B, RA BB H A &S L T AL EH R HH AR 100 4 5 f o B iy A 5L
AXERGEEERLEREME, ARRHRFFASHAEAHRTRIUE. ZREA, G THE-HK, ZEBEHRTSK
A EH R R FHIREE 120U T, R A REZE26%U T, BIET ZREAN AR EEE BE T H T8
AWRAHRT %, 21T AL RAE GRS BOTHE.

KEWR: AKE MR KFEE AR b & e B A T %

RESES: TP391 XEERERD: A XEHS: 0367-6234(2014) 11-0030-07

Research on mathematical model for human head-face contour

WU Weiguo, YAN Yunxue

(School of Mechatronics Engineering, Harbin Institute of Technology, 150001 Harbin, China)

Abstract; Face contour extracted by most existing extraction technology has the problem of non-smooth. Aimed
at this situation, an segmentation modeling method for head-face contour is proposed. The piecewise function
model is established using hyperelliptic curve, elliptic curve, circular curve and parabolic curve according to
points definition and segmentation of contour. Contour sample ’s parameters obtained from the processing and
optimization of 100 real human head-face images which contains five kinds of face verify the effectiveness and
universality of the model. The result shows that the average error is under 1.2% and the maximum error is under
2.6% for each sample after optimizing the model. Finally the range of model parameters corresponding to each
type of face is given by face shape classification based on the mathematical model.

Keywords: head-face contour; mathematical model; hyperelliptic curve; face shape classification
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B OE: AZAWHEI T HEIRIA D AN EFARRTN R L-EHH LB HOE B EFRA TR =42
BF &, PCrE s R &AL b AIH LabVIEW TR T —EWMER AT A F 6 S HEHER AR EH AL TR
TEI R LK EE L, AR SHRE RS R R TSRPF a yEm s BERATRA, AR E AT
BRE,EATHRTAFENEHEHAZLT IS P B EMREREL KL NMNELE R K
B, F & Y32 2 R R R 2] (BGA) 33 O s 4T BT B4R 2 K.

KA. H¥E, SPRD R, HFHA, SREHES; BEAK,; BALE

HhESES: THI6 XERERERS: A XEHS: 0367-6234(2014) 11-0037-05

Plane array package interconnect bump drop-on-demand
printing platform control system

GAO Shengdong, LIU Ronghui, YAO Yingxue

(School of Mechanical Engineering, Harbin Institute of Technology, 150001 Harbin, China)

Abstract: A micro-droplet printing deposition 3-axis motion platform was established to achieve efficient plane
array package interconnect solder bumps jet printing. The platform and the multi-axis motion control system
were developed based on LabVIEW, with the structure of “PC+ motion control card”. According to the
coordinate data of the solder bumps, the jet printing movement path optimization was realized with ant colony
algorithm, and the efficiency of movement was also improved effectively. A laser interferometer was used to
measure the repeatability and positioning accuracy of the motion platform, and the results showed that the
motion platform could meet the accuracy requirement of the BGA packaging technology.

Keywords : packaging; solder bump; drop-on-demand; multi-axis motion control ; path planning; ant colony algorithm

- 14 -



IO % % h 2 47 B T Y 25 R B SR A o

R ED? R BAg' x| OTEE’
(LIEIRE T K2R () R4 TRE2ARE, 264209 LR B ; 2. 95 MROR2% MR- 5 TR 4B, 130025 KF)

W OE. A E MR EE NG M A RSO R R, R T SRR A L 28 RO e R N 9 U R S
HZEETT HEEERER, SWMERTHTHFTA, B MRS KR AN B RIS BIR )48 R ERHE
A Y B R M E R, TN A AT O B A R R, UL A O A M R A B ey AR
ERENEM L, ST AR E R G EERE ZRE @ EAR, RS RN ZFR RIS ENE R BT,
H 7 Matlab/Simulink 34T 7 F. 46 R & W, AT 28 71 DA O Bl A 800 52 30 (8 8 R BOR A1, 5% 00 v 7 M 52 it
Mt 7 5.

KW WA F,; AR ME RS ¥RRSWME,; BEMERE

hESHES, Ud6l XERARERD . A XERS: 0367-6234(2014)11-0042-05

Real-time road condition estimation for four-wheel-drive vehicle
ZHAO Lijun"?, DENG Ningning', GE Zhuhong', LIU Xinhui’

(1.School of Automobile Engineering, Harbin Institute of Technology (Weihai) , 264209 Weihai, Shandong, China;
2. College of Mechanical Science and Engineering, Jilin University, 130025 Changchun, China)

Abstract; The road condition can be estimated by the extended state observer and the recursive least square
method based on a 7DOF nonlinear vehicle model. in which the wheel force is analyzed, the force equilibrium
equation is put forward and then the second order nonlinear extended state observer is designed. The results
show that the extended state observer can achieve the observation of the utilization adhesion coefficient. Then a
recurrence formula is derived based on the simplified tire model. The model shows the relationship between the
utilization adhesion coefficient and the peak adhesion coefficient. The peak adhesion coefficient estimator is
designed based on the recursive least square method, and the Matlab/Simulink simulation results show that the
estimator can identify the peak adhesion coefficient quickly. The adhesion coefficient estimator can obtain the
real-time estimation accurately.

Keywords: four-wheel-drive vehicle; utilization adhesion coefficient; extended state observer; peak adhesion

coefficient
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OE: oA EA TR R R B Ay % 3 A R Al non-Darcian % 3L A T4 A 89 Reynolds-averaged
Navier-Stokes 77 2 ${ Bk 77 % Mt R st FpE R TR | FK A g AR FENE ) EE Fixsh it o f AL
BHOHENE PSR T EHBTHE N MR EREN.: MAWEARMELT, REMNAEHAF ST ERR T FH
AR GEREVR/ANTREFE,MENENAAR T, MR EMAE L LA T8 in; 4 F % 8 69 %@ & 4 A i 0 30 46
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HESES: TK262 MERARERS: A MERS: 0367-6234(2014) 11-0047-06

Numerical study of leakage flow characteristics in hybrid brush seal

WEI Yuan, CHEN Zhaobo, JIAO Yinghou

(School of Mechatronics Engineering, Harbin Institute of Technology, 150001 Harbin, China)

Abstract; To know the sealing performance of an improved brush seal on turbine, the leakage flow
characteristics and distribution on rotor surface, bristle pack free height and fence height were numerically
analyzed by adopting a non-Darcian porous medium model. And a corresponding comparison between labyrinth
seal and brush seal was performed. The analysis shows that at the same clearance and pressure ratio the flow
fields in hybrid brush seal are more complex than that in labyrinth seal and the leakage rate of brush seal is
significantly less than that of labyrinth seal, at the same structure and parameters the leakage rate increase
with the rise in pressure ratio. More over, the axial static pressure and turbulent kinetic energy of rotor surface
gradually decline with a ladder-like distribution from inlet to outlet, the racial static pressure of fence height
tends to be constant values. The radial velocity and turbulent kinetic energy increase with the rise in pressure
ratio. The lower parts of the bristle and the fence height have obvious effect on the leakage characteristics. The
results provide theoretical basis for the design of brush seal structure and the improvement of performance.

Keywords : hybrid brush seal; non-Darcian porous medium model ; leakage flow characteristics; distribution

numerical analysis
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Effects of supercritical carbonation on the property and pore structure
of cement-based materials

ZHA Xiaoxiong', WANG Haiyang *, FENG Ganlin '

(1. School of Civil and Environment Engineering, Harbin Institute of Technology Shenzhen Graduate School, 518055
Shenzhen, Guangdong, China; 2. Shenzhen Engineering Laboratory for Eco-efficient Polysilicate Materials

(Peking University Shenzhen Graduate School) , 518055 Shenzhen, Guangdong, China)

Abstract; To investigate the application of supercritical carbonation technology on cement-based material
modification, and to study the effects of supercritical carbonation on microscopic and macroscopic properties of
cement-based materials, in this paper, the supercritical carbonation tests have been done to study the change of
carbonation depth, strength, pore structure and carbon dioxide absorption of the cement paste, mortar and
concrete. It is shown that supereritical carbonation is a powerful tool to achieve the fast carbonation, improve the
pore structure, enhance the strength and leach resistance of the material, and absorb a large number of CO,,
which is significant meaningful for optimizing the hazard waste cement solidify and the environmental protection.

Keywords : supercritical carbonization; carbon dioxide ; material modified ; cement-base material ; pore distribution
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 E. R EEF Bellman-Ford EEHATHE, RF T — M KA ER KT b o & 8 BB 37 53k A TR 46
HE BEEMAFER AT AN SR ERESIAAREG AR ENA AT HEIT b HE XV IEVZ EH
,EHEE RN O(km). EREXA EANBEEL T M TRENEAH LR E L BEFEARE N TSR
K4#iF . H 5 ;Bellman-Ford & 3%, A3t B )7, &AE %A

FESES . TP301.6 XERERETD: A XEHS: 0367-6234(2014) 11-0058-06

An improvement on fixed order Bellman-Ford algorithm

HAN Weiyi

(School of Economic and Management, Harbin Institute of Technology, 150001 Harbin, China)

Abstract ; In the paper, Bellman-Ford algorithm with fixed order is modified in order to solve the shortest path
problem with not more than k edges. After the k-th iteration, each path must own no more than k edges by
modifying the labeling process of the origin algorithm. The modified algorithm proves true and its worst-case
complexity is O(km). In contrast to the modified Bellman-Ford algorithm with FIFO order, experiments show
that the algorithm has the significant competitive advantage in the large-scale case.

Keywords: algorithm; Bellman-Ford algorithm; FIFO order; fixed order; the shortest path problem
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W OE, PR E AR AERETE TEENE LG R ERNE 21 A AR HEFHFEN LA T %
TAATIPf BT B R iy = dh oy TR B A= b T S T BN R AU, B e 4 P S R o0 = S 4
H A R T2 AR —F QFD fn AHP AHEE G0y - S R E S 4P A B QFD KA P R REER I E R B RE
VEN K AHP XA 50 S AT RIS R BTN, AF ERAE ST HEEN RN EANT RIS P F R R E
AUE. 5 it — M B 3P A AT T 303E .5 LB B0E T BrdR B i AR A AL By W] AT M A S

KR, FREI,RESRERE, BARE S &, R RAETN

FESES . F272 XHEkFRERG . A XEHS: 0367-6234(2014) 11-0063-07

A QFD and AHP combined multiple dimensional evaluation
model for product quality

HU Shicheng', XU Yongdong®

(1. School of Economics and Management, Harbin Institute of Technology at Weihai, 264209 Weihai, Shandong, China;
2. School of Computer Science and Technology, Harbin Institute of Technology at Weihai, 264209 Weihai, Shandong, China)

Abstract; To get the objective quality weight values for the alternates of each product, first, the product
design is formulated as a product and/or tree model. Next, based on this model, a QFD and AHP combined
multiple dimensional evaluation model for product quality is proposed. In the evaluation model, the customer
requirements are transformed into the quality criteria of each level of a product by QFD and the quality of the
alternates for each level of a product is evaluated by AHP, then their results are combined to compute the
quality weight values for the alternatives of each level of a product. Finally, the evaluation model is
demonstrated by a simulated example.

Keywords: product design; quality function deployment; analytic hierarchy process; product quality

evaluation
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W OE:OVARENR TN EEAIFR SRR TR NER R BEEIATMRECEN B ANRE, ZREFNE
AOIRALEM B e, R A IR BT B SLWANE FRWE RRN 2 FAE A 3 AL T 79 5 43 05t 4 1 9 e B BEAT B
BIPERFBATREEWHENENIRG KRBT RS, BESAIXE SRR WAL RIER BHALHR
L MREREERE, FEERSRERAY G0N KN, FERERDWNERMmARCILE L T EMY
R HRAEMB AN EERE.

FESES . v415.4 XHEFRERS: A XEHS: 0367-6234(2014) 11-0070-06

Whirling response analysis of a cable on solar array
under single-axial swept frequency excitation

HUANG Tieqiu', YAN Shaoze’

(1. School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, 100044 Beijing, China;
2. Dept. of Precision Instruments and Mechanology, Tsinghua University, 100084 Beijing, China)

Abstract; To find the reason of limiting hole fracture and over-expected vibration amplitude on the mechanical
environmental test to a Close Cable Loop ( CCL) under only single-axial inner-plane swept frequency
excitation, the finite segment method of multi-body dynamics was introduced to model and simulate the cable
system with a concentrated mass and a position limiting hole, the cable vibration response and the contact force
in limiting hole were obtained. The results showed that the vibration response started from inner-plane vibration
to outer-plane vibration and to continuous rotational vibration. Cable vibration amplitude enhanced continuously
due to rotational vibration process, and attenuated suddenly. The response process and vibration amplitude was
coincided with the test. Continuous rotational vibration under swept frequency excitation is the key reason for
the problem of fractures.

Keywords ; solar panel; steel string; rotational vibration; finite-segment method ; multi-body dynamics; swept

frequency excitation
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B BN TEARHNH EGEEr k@A RE, BN T —f 2T ET X4 Shearlet A% #: ( nonsubsampled
shearlet transform,NSST) 5 #% & ] 5 M4 4k oy 5 % 7 3046 07 3. 28 x4 v B 3E 4T 36 T % 4 Shearlet & # 5 4% /& b B
B E KI5 & o 5 24T R B 4 % 2 (improved total variation, ITV) 4 # 5 % 4 6 5+ 4 4 # (kernel anisotropic
diffusion, KAD) ;5 J& X 4 # & 69 1 A0 & 9 2 B # AT 3F T R A Shearlet # R E R AWM G EG. L H T LR 4
RFHREZUM T BRIGEE R EMHENETRMN BTN ER, SRFRRENET N HEAERELE LXK
% #:T & Contourlet 3 3F X M4 #L | B 3E ¥ Shearlet 3 4 KMy X X% 3 AR FMH F FH#AT TR EREREN %
FHEWREMG G ER, B AR EMGE T HRNA L AT E L.

KA. EGALE % F I 3E T KA Shearlet K ¥, Rt th & 24 %4 0 R HEY

HESES: TNI11.73 SCERERAEAD: A NXEHS: 0367-6234(2014) 11-0076-08

Noise suppression of image based on nonsubsampled shearlet transform
and kernel anisotropic diffusion

WU Yiquan"*?, YE Zhilong', WAN Hong', GANG Tie’

(1.College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, 210016 Nanjing,
China; 2.State Key Laboratory of Advanced Welding and Joining( Harbin Institute of Technology) , 150001 Harbin, China;
3.Shenzhen Key Laboratory of Urban Rail Traffic( Shenzhen University) , 518060 Shenzhen, China)

Abstract; To suppress noise of image more efficiently and further improve image visual effects, a noise suppression
method of image based on shearlet transform and kernel anisotropic diffusion is proposed. Firstly, a noisy image is
decomposed by nonsubsampled shearlet transform (NSST'). Then the obtained low-frequency component and high-
frequency components are processed by improved total variation (ITV) diffusion and kernel anisotropic diffusion
(KAD), respectively. Finally, the noise suppressed image is obtained by synthesizing diffused low-frequency
component and high-frequency components through inverse nonsubsampled shearlet transform (INSST'). Experimental
results are given, in terms of subjective visual effect and two quantitative evaluation indicators such as peak signal to
noise ratio (PSNR) , structural similarity (SSIM), a comparison is made with three recent proposed noise suppression
methods based on wavelet threshold shrinkage and TV, based on nonlinear diffusion in complex contourlet domain, and
using TV with adaptive shearlet domain restraint. A large number of experimental results show that the proposed
method has stronger noise suppression ability and preserves edge and detail information more completely.

Keywords: image processing; noise suppression; nonsubsampled shearlet transform; improved total variation

diffusion ; kernel anisotropic diffusion
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W OE. A aKkERR AR RO R R B R, R BRI R R R A Ay
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GRZ XA, KA F 4RI ARIEE RN RABAKEER 250 E BRI o F B/ AH E X
FHREEREFHGBE. TEERER O RARDFI RN ERHENEREF R A WM R Z 0K E R E T
g 2% PR R An K ARG KR B T R AR B AR B S A K, Tt I A 4 K R A S K IR B 0.5 He A AT
KW B R ARA. — Wfn Z AR 20 R B 26 LR R RN TAE A T ek
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FESES: U664 113 XHERFRERD . A XEHS: 0367-6234(2014) 11-0084-06

Variation of the damp coefficients of a slender body during water exit

CHEN Hailong, NI Baoyu, SUN Shili, SUN Longquan

( College of Shipbuilding Engineering, Harbin Engineering University, 150001 Harbin, China)

Abstract; To study the variation of the damp coefficients of a slender body during water exit, the vibration
theory of an elastic body and the potential flow theory of fluid are adopted. For viscous damp coefficient, vortex
induced vibration ( VIV) model is introduced and the lift and drag forces are included in the structure
vibration equation. The increment of damp coefficient by VIV is therefore obtained. For wave-making damp
coefficient, time-domain Green Function is adopted. The problem of a sphere oscillating on the free surface is
calculated first and compared with the published paper, and the results agree well with each other, which
validates the numerical model and procedure in this paper. Based on this, the wave-making damp coefficient of
a slender body under different vibration frequencies and different lengths during water exit are calculated and
analyzed. The results show that the increment of damp coefficient by VIV rises with the increase of current,
wave and the reduction of cavitation, while the wave-making damp coefficient is closely related to the length of
water exit, the natural vibration mode and the vibration frequency of the slender body. For the case studied in
this paper, the wave-making damp coefficient peaks when the head of the body comes out of the water and the
vibration frequency is around 0.5 Hz, and the wave-making damp coefficient induced by the first and second
order elastic vibration respectively is quite small, which can be neglected in the engineering application.

Keywords: slender body; vibration; viscous damping; wave-making damping
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W ERELAZETWENFELEH S, 2L HTEATRAN RGBS NG REMET TR R W RAERIEN
BRBEHBERBWNHE T L BARTHEER T A THAN RO AT B ERARRmA, XEH TAST i
THEATELHFETERNGEHNTHaA TR T ERAANELFRATER NS, TEEZEZYHNET T ¢
TR HMERETE BN R R ET RBWNRER. FRIVART R AR E A A B A KRB NR T &I
HEWBEENERERBIETET T AN ERE T E TR BT ERRN T TR T &N, THWHELE N
4%0~10%cH] B PR IEE] 1.1% U N. X H LA Z A EMENFEEF R RET EERE A E TR AUFAE
T A

KB, EAFE; AT BTGB ERI, T TG

FESES ., TC306 XERFRERS . A XEHS: 0367-6234(2014) 11-0090-05

Optimization research on load correction coefficient in process
of press straightening for LSAW pipes

SONG Xiaokang, ZHAO Jun

(Ministry of Education Key Laboratory of Advanced Forging & Stamping Technology and Science( Yanshan University) ,
066004 Qinhuangdao, Heibei, China)

Abstract; To optimize load correction coefficient, based on press straightening control strategy with multi-step
three-point bending process, two methods of least squares curve fitting and equivalent bending deformation
energy were proposed. The simulation results of the Longitudinally Submerged Arc Welding( LSAW) pipe show
that the optimum load correction coefficient calculated by least squares curve fitting method is bigger than
normal. This is due to that, when the actual loading moment is greater than the theoretical straightening
moment, the impact on the pipes is greater. However, the optimum load correction coefficient calculated by
the equivalent bending deformation energy method, is more applicable, which is verified by the straightening
physical simulation experiments of small sized pipes with different geometries, initial deflection distribution and
straightening step. The straightness of the pipes with their initial straightness of 4%o~ 10%c can be improved
within 1.1%e. Thus, this method provides a convenient way to carry out the press straightening control strategy
with multi-step three-point bending process.

Keywords: press straightening; three-point bending; load correction coefficient; bending deformation energy
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W OE. R EFEE R THS Tubo By 4512 F 6 W a4 — A 2 FE49 Turbo 7 (3D-Turbo Codes) , 3t 3 fn — A7
EH W E R E, S Turbo 4 74 85 2| W B ORI AR AT E R, 4 H 3D-Turbo % 8y 40 5 4540, A7 T % A
et EFEH &, HF % 3D-Turbo B £ RFG BRI FE MK S T Max-Log-Map K 3% , & J& 4+ 3GPP2 47 T # 3D-Turbo 4
MR HATHE. FREREW, 5 3GPP2 Turbo A 4 I, ,3D-Turho @t R N E R TUARKELRETFEH
B M, AR 1 R Ll EL R AT R B SR R A4S B 3% & T, 3D-Turbo A5 A ) FE Y R 2 JA).

X487 : 3D-Turbo 7 ;3GPP2; 452 F & ; e s de

RESES. TNOIL. 2 SERFRERRD: A NERHS 0367-6234(2014) 11-0095-06

Theoretical analysis and performance study of 3—dimension Turbo codes

YAO Rugui', GAO Fanqgi', ZHANG Kun', XU Juan’

(1. School of Electronics and Information, Northwestern Polytechnical University, 710072 Xi'an, China;
2. School of Electronic and Control Engineering, Chang’an University, 710064 Xi'an, China)

Abstract; In order to prevent high error floor of classic Turbo at middle and high SNRs, a modified Turbo
codes, named as 3D-Turbo codes, is proposed in which some of the parity bits from the classical encoders are
further encoded by a rate—1 post encoder. The encoder structure of 3D-Turbo Codes is introduced and analysis
of main factors affecting performance is provided, then the iterative decoding process and detailed derivation of
the Max—Log—Map algorithm of 3D-Turbo Codes is presented, performance based on 3GPP2 standards is
simulated. The theoretical analysis and results show that 3D-Turbo Codes have lower error floor compared to
3GPP2 Turbo Codes, at the expense of a very small increase in complexity. Therefore, under middle or high
SNRs and strict BER requirement, 3D-Turbo Codes are expected to have extensive application prospects.

Keywords: 3D-Turbo Codes; 3GPP2; error floor; convergence performance
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B E. AEHNRER S HEA(IMM,interacting multiple model ) 5 3% F | 4 ¥R 4 AL Ty JROBE 5Kk 47 e 38 2 o 4 B A% 3 48 P
EXR—NEEERE FERFRE BN WX EEERF. AW, TERAFOERE R IMM 5% T %R
KATHEBENFR. v, RE—FEAERERAFHEEN L LR L HEE (OMTM-IMM, optimal mode transition matrix
IMM) B3, ZERELE R T REBMAENAMRT, UEAERADF2E LV Ew U RROE AR EE, EHE
MEMEE A A LR, BN ot Rl R P E SRS T TR RS E.

KER: XERSGHRARF, FEEAGEEE, R AR EE, R RN T 22k 1K

HESES: U666. 12 XERARERD: A XEHS: 0367-6234(2014) 11-0101-06

Interacting multiple model algorithm with optimal mode transition matrix

ZHOU Weidong, CAI Jianan, SUN Long

(College of Automation, Harbin Engineering University, 150001 Harbin, China)

Abstract: The traditional interacting multiple model (IMM) algorithm usually models the mode evolutions as
Markov processes with constant mode transition matrix and leaves the correlative information among sub-filters
out. However, because of the complexity of the practical application, the traditional IMM algorithm is
unsuitable in aircraft tracking. To solve these problems, an optimal mode transition matrix IMM algorithm
(OMTM-IMM) is presented. The new algorithm uses the linear minimum variance theory to calculate the
optimal mode transition matrix according to the correlations between sub-filters. In this case, the new matrix
further approaches the truth one, and the estimation accuracy can be improved. This conclusion can be support
by the following theoretical derivation and simulations in aircraft tracking.

Keywords: IMM; constant mode transition matrix; adaptable mode transition matrix; linear minimum

variance theory; correlation
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FESES ., TP273 XERFRERD: A XEHES: 0367-6234(2014) 11-0107-05

Adaptive fuzzy backstepping predictive control for a class for nonlinear
systems with model uncertainty

ZHENG Lan', ZHOU Weidong', LIAO Chengyi', CHENG Hua’

(1. College of Automation, Harbin Engineering University, 150001 Harbin, China;
2. Qiqihaer jianhua machinery co., LTD, 161006 Qiqihaer, Heilongjiang, China)

Abstract; To overcome the tracking control problem for a class of strict-feedback nonlinear system with model
uncertain, an adaptive fuzzy backstepping predication control algorithm which can make the closed-loop system
stable and minimize the receding horizon guaranteed cost on-line is proposed. Fuzzy logic systems are employed
to approximate the unknown term in the design process. As the adaptive parameter are directly used to estimate
the norm of the optimal approximation weight vector, only one parameter need to be tuned on-line. Considering
the property of the fuzzy basis function, the designed control laws and adaptive laws do not contain the fuzzy
basis function term. Theoretically, it is proved that the using the constructed controller can guarantee that all
signals in closed-loop are semi-globally uniformly ultimately bounded, and the tracking error convergence to a
small neighborhood of the origin. As the form of the controller designed in this way is simplicity and the
computation is small, this control strategy is easily realized in practice. Finally, the simulation results
demonstrate the feasibility of the proposed scheme.

Keywords: model uncertain; receding horizon; fuzzy adaptive control; backstepping design; prediction control
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B vE# H k. W5 EH Aok 4 F 4 N 4 AE (features from accelerated segment test, FAST) 4l Bk K SAR H & B
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FESES . TPT5 XEkFRERD: A NXEHS: 0367-6234(2014)11-0112-07

A novel and efficient algorithm using local invariant feature
for sar image registration

JIN Bin""*, ZHOU Wei’, CONG Yu’, WANG Guoqing’

(1. Graduate Students’ Brigade, Naval Aeronautical and Astronautical University, 264001 Yantai, Shandong, China;
2. Armament Branch of NED, 100073 Beijing, China; 3. Dept. of Electronic and Information Engineering,
Naval Aeronautical and Astronautical University, 264001 Yantai, Shandong, China)

Abstract; Aiming at the problems of low performance matching, more mismatching pairwise, and low
registration precision, which are the characteristic of traditional SAR image registration methods, we propose a
novel and efficient local invariant feature-based algorithm. First, the feature points are detected by features from
accelerated segment test( FAST) method and described by DAISY descriptor in SAR image. Second, Kd-tree-
based dual-matching strategy and random sample consensus ( RANSAC) are used to establish fine feature
matching. Third, affine transform model is estimated for image resampling and transformation, and rough
registration is implemented. Finally, feedback mechanism is constituted for fine registration based on the
estimation of registration precision. The flexibility and efficiency is demonstrated by experiments with slant range
SAR images acquired from different working model, different times, viewpoints, wavelengths and polarizations.
Keywords: synthetic aperture radar ( SAR) image; local invariant feature; FAST detector; DAISY

descriptor; image registration
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W OE: A TEHRFCHNMEARAERTAFTRA P SR RFR XA, AXERE L& ERET A%
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KW EHb MG 2B CSGC; A PR AR

FESES . TN923 XHRFRERD . A XEHS: 0367-6234(2014)11-0119-04

A CSGC improved algorithm of spectrum allocation

TENG Zhijun, LI Ke

(Dept. of Information Engineering, Northeast Dianli University, 132012 Jilin, Jilin, China)

Abstract : To solve the problem that the spectrum allocation algorithm based on graph theory coloring algorithm
has not fully considered the actual bandwidth needs of users, this paper proposes a spectrum allocation based
on user priority algorithm improved CSGC and the original algorithm. The algorithm introduces two time factors
that are respectively called idle spectrum and user demand, by setting the user priority, the function can meet
the needs of users during the second spectrum allocation. Simulation results show that the algorithm not only
retains the performance of the original algorithm CSGC, but also greatly improves the spectrum utilization.

Keywords: graph; spectrum; allocation; CSGC; user’s priority
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B OE., IHMAEREN RSP T LA 2EWE A, # B CPAC( computer programmable automation controller) %5 %/ 2 F &
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KegiA . 4F B A BB IR Z A2

FESYES . TG595 XHEFRERD . A XEHS. 0367-6234(2014)11-0123-06

Development of NC system for non-circular grinding based on CPAC
XU Xinyang', LI Jiangang®, CHENG Qunlin’

(1. Shanghai Spaceflight Precision Machinery Institute, 201600 Shanghai, China; 2. Shenzhen Graduate School,
Harbin Institute of Technology, 518055 Shenzhen, China)

Abstract; To promote the defective craft in non-circular grinding NC system, a special NC system for non-
circular grinding is presented based on CPAC. First, on the basis of piecewise cubic spline fitting as
mathematical foundation, the cutter center coordinates of X — Y is calculated. Second, the importance of
constant speed grinding is produced, and two algorithms based on constant length of arc interpolation are put
forward to realize constant speed grinding. Third, the method of error measuring and compensation is given.
Finally, integrated system is completed and applied to three-axis milling machine. The experiment proves that
the system can meet the needs of non-circular grinding.

Keywords: non-circular grinding, constant speed grinding, error compensation
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