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A Contract — Based Cooperative Spectrum Sharing Approach in Cognitive Radio System

MU Xiaomin, SHI Guangqiang, LIU Ying , YANG Shouyi

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

Abstract: To solve the problem of contract-based cooperative spectrum sharing between multiple primary users

and multiple secondary users, we put forward a contract design method based on statistical theory to maximize

the total utility of primary users. Firstly, the primary users make full use of the accepting contract statistical

information of secondary users to design a reasonable contract. Then, the primary users according to the statis—

tical expected utility to obtain the optimization problem of maximizing theirs total expected utilities. Further—

more, we simplify the problem in theory and exploit the genetic algorithm to derive the sub-optimal solution.

The simulation results and analysis show the contract design method can solve the problem of contract-based

cooperative spectrum sharing successfully. Compared with the DMA-UI, the approach we formulated can make

primary users obtain a higher utility, and further improve the primary users’ energy efficiency and spectrum

efficiency.

Key words: cooperative spectrum sharing; contract theory; incomplete information; multiple primary users;

optimization theory
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Double — Buffered Queue — Based Parallel Processing Algorithm
for Massive Terrain Dataset

CHEN Xiaopan',QU Jiantao'*,ZHAO Yameng’, WANG Peng'*,CHEN Yulin'

(1. College of Computer and Information Engineering, Henan University, Kaifeng 475004, China; 2. Institute of Remote Sensing
and Digital Earth, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: When dealing with massive terrain data, the advantage of hardware performance can’ t be fully uti—
lized. This has become a bottleneck, which restricts the speed of massive terrain tiles rendering. This paper
analyzes the key factors that affect large-scale terrain rendering speed, and proposes a parallel algorithm for
massive terrain data processing. The algorithm adopts double buffer queues and divides large scale terrain ren—
dering into two parallel processing which includes data processing and rendering. The two buffer queues are
responsible for data reading and writing operations in turn. The loading priority of terrain tiles is considered
and tasks are allocated based on the priority. The experimental results show that this approach improves the
speed of rendering massive terrain tiles greatly.

Key words: massive terrain data; double buffer queue; parallelization; large-scale terrain rendering; tile load
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Flow chart of overall design

F1 2HERBREY

Tab.1 Filter coefficients of two sets

T OH1H O H2H PS5 1M F2H
1 0.005 0.007 7 0.165 0.154
2 0.025 0.031 8 0.141 0.136
3 0.059 0. 065 9 0.102  0.103
4 0.102 0.103 10 0.059 0.065
5 0. 141 0. 141 11 0.025 0.031
6 0.165 0.154 12 0.005 0.007

2.2 Verilog HDL {X#58i%it

H AR VBB 5 14 1% 128 pREICTT AR 31 24 I8
IR R 12 I RA 2, Al 0 1) 15
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Design of MFCC Feature Extraction Based on Adaptive Mel Filter
Banks for SOC Appliacation

TAO Bairui"”, GUO Qin', MIAO Fengjuan'’, LI Qinglong'

(1. Computing Center, Qigihar University, Qigihar 161006, China; 2. National Laboratory for Infrared Physics, Shanghai Insti—
tute of Technical Physics, Shanghai 200083, China)

Abstract: The accuracy of characteristic parameter and pattern recognition rate among speaker voiceprint au—
thentication technologies are important. In this paper, adaptive Mel filter banks are designed after the recogni—
tion of the gender, and the SOC ( system-on—chip) design of high efficiency speaker voiceprint feature extrac—
tion is completed on the EP2C35F672C6 development board of Alteras DE2 series. First of all, two low—pass
filters cutoff frequency of 200 Hz and 400 Hz are designed to complete the pitch frequency detection of male
and female students. Then, the parameters of Mel filter banks are calculated by the highest frequency deduced
from the frequency range of speech spectrum. Then, Verilog-HDL code encapsulated as IP core for SOC de-
sign, compilation, simulation, and download authentication are finished on the Quartus II platform. The re—
sults show that adaptive Mel filter banks can improve both the accuracy of characteristic parameters and the
speed of recognition.

Key words: voiceprint authentication; adaptive mel filter banks; gender recognition; SOC
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Integrated View (1V)

UMV

Incremental Maintenance Processor ( IMP)

!

Transformation Processor ( TP)

Merged View ( MV)

User Interface (UI)

B3 OIS-View HySE R T2
Fig.3 The integrating process of OIS-View
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Wil , 25 25T WordNet RYAR A 7 IE AT 5T 19

IF) R 5 ah — Bk 72 MV b BE S A B RO I fn
FrR:

(1) ank e, =c, IE2MIBE ¢,

(2) it e, 2e, A ey =cy, Hibre, S ey BT
H B2 5

(3) PUEES ¢, 2¢, N7 Je¢y=¢ , Hor ¢y IEIL:C} £5]
TRA ¢y 2 ey BT

(4) U0k p,2p, IR AMIER p, ( H40: job2oc—
cupation) ;

(5) a2k p, Sp,, A2 MIER p, ( 5140 age C
birthday) .

3.3 AfkER

APRAIAHESL 0Q-WordNet H (1 £ AR B R
AR F SPARQL RS2, BARK 3, 0Q-
WordNet 3@ i SPARQL 3k 5% i 9 T 45 D2k
I 7 FH P S AR ) A R oK ()38 A AR A
SIOCRXM IR AR AHATHES , NS B H
PRARFNIE A 22 [8] 1) 0 R A7 361

SPARQL £ if /& — A~ PU e 4l ( Key, DS, GP,
SM) , Herf:

(1) Key J2& 7 iy A0 £ ) SR, i A
AE N2,

(2) DS FRBEARMIXTS, I BARA
P NI R s, W T 2R BARAR LR A i
IRANR AT A i

(3) GP FoREIBAVES AR NI TR AT
W28 i RDF =040, B < Subject, Predicate,
Object > ,3X ¥ RDF E 0] LIfHi% T GP

(4) SM Fosfiphr ZIpyMB AT , E2AEH]
JEXT O WA i 45 R A T ERTHES .

B, P SPARQL 55 Hi R i) — 25 45 1)
N ( Person, SO,, RDF—CJ, Order,,\ge). H SO, .
RDF-G, W) T bR B It R W% T, Order,,,
H T bR 2R R HEP 1 7 B IR 4, FE 4R 0Q-Word-
Net 1] [ 2y Hly i B 3 5% A 160, 2 A7 B AH . 19 £ 16
H BRI 58 BUAH I Y A ) RE.

WSRAT W K 3 2 A ECH 2 P EARRRS,
FEHE OQ-WordNet I 24 T AR 2 [A] 1) 18 Lk
FRR, LA MES LG LI ( Person,
Order ) 29 i, OQ-WordNet 5 AR 415 £ ¥ 5 1)
Person , NIRRT EE5 v 4% HERH SC RO A (R L5 O 5%
SRIG TN IS 56 R $R 5] 5 Person 1 LM i
R LA S & T 7R B AR I I ol FH 4% 30 i M
AR A AT HE . FIHES 5 R4, 0Q-
WordNet 1] DL HARARFIRE AR F L A 5

H

Person #1251 RDF =04, 31 H Age {5 BT X
B = SO P T HERE

4 KIGHER

ARSLHG% F OAEI ( Ontology Alignment Evalu—
ation Initiative) Fr#2ALAIEIELE conference 1 752
B g R T A 16 AT WA
PRBERL. |y T3 SE AR 2y AN ] 2H 21 HLAS BT 1
T BN Z A A P, X A - oA
ZAAREZ AR, g T B AT 2, 5 5T
RS conference Y P44 ( Confious Fl
OpenConf) {E4 525 X 42 A fA Confious Fl Open—
Conf fir 7 B ML & H i 40 g 57 F1 62, 2 T 1E
HABANR Z 6] (9 259, 7575 0Q-WordNet A % 2
U REZ L, 7E A 3 BAR ) Bl 43

TESCEG Ayt R v, A09f) SCHHER] ( select ?) Fi4x
X4 from ?) ATREA 3 FEAL: HARAIAR ALK
Confious FI45{& OpenConf. NI, 28 FH K H T 9 4>
EWIER( Q) ~ Qo) A T HLAT I J5 % 0Q-Word-
Net B A 0 2 B 8] 5140 Q, J& LA HARA A by
LA Ay R A Confious o B, 577 2%
R 1 s,

&1 EEHEN R A E]

Tab.1 The response time of query

A B! X4 W ROz Fi 18] / ms
¢ FARAAR EEZRSEN 634
Q, Confious [ER 7NN 906
Q, OpenConf OpenConf 671

SRR, 77 0Q-WordNet 1 I 8] 52 24 Ji
g O(n®) . REER FIAT ) 0T G M R AR, £ i)
AR B[] KR ZFE 600 ~ 650 ms 2 [A]; S8 iR] A1 4x
TR G S8 AN TR AR, e 36 A Rz Fsf (] 24 78 900 ~
1 000 ms 2 [i].

5 #Hi

EHP T —FP AT WordNet A4 fIHE 4L
0Q-WordNet, ZHEAL T 6| ] WorldNet T A K
2 B (T 5 1 A T 2 A i SCRBLE
SR G ARAE T 25 S P 58 BUAS PR S0 R0 A AT 55
IRy B4R PN ) DR AR AR B — A AR AR B
J& i ] SPARQL i 75 2R 52 ZAE 4L A H bR A
FEAA Z (8] () A 1 D) BE.
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Study on Ontology Query Based on WordNet

CHEN Shuxin, ZHANG Lingyu

( Computer Center, Qigihar University, Qigihar 161006, China)

Abstract: There are many problems of semantic interoperability between different ontologies, such as semantic

confliction and structure heterogeneous. These problems seriously influenced knowledge sharing and reusing

between ontologies, and made it difficult to the service of ontology query. In view of this, this paper proposes

framework of ontology query based on WordNet, which is called OQ-WordNet. This framework firstly calcu—

lates similarities for concepts from different ontologies ( i. e., source ontologies) precisely by the lexicon

WordNet. Then, OQ-WordNet applies the methods of ontology mapping and integration to generate a new on—

tology , called target ontology, and to create semantic mappings for these ontologies. Finally, OQ-WordNet a—

chieves the function of ontology query by SPARQL that is a kind of ontology query language.

Key words: ontology; WordNet; ontology query; ontology mapping; ontology integration
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55 2N, TR %05 2 T DLl i SR i 0 JE Ok
KRB S 5, A0 0 Y4 A & — 4> NP-hard [a]
L, ARMEVTA. Donoho 45 A4 MY, Xof - JE 6 ) 2 4
W XA AT LS T 1 S BeR e =X
@, =argmin || e | ;;
{ (3)
s.t. |y-Da|,<e.
1.2 EF4FMEREX
haarike FEAE 244 HARY) A L B 115 2 K
JERAE AR R A ] 10 IX Ik B A 4 i Y SR AE B
71,3t HREWE I F RS R AT haardike FRAEEAT
i/ IBERa =
AN KT EEAR 2 e R N T £
FEIE R eI a2 () 8, FH 22 RUBE A A6 TR BB D AR IR 2
HCE B 19 BIREA Y BT A T AR AE , IE M 2R SR A

H={ hl.l ’hl,z""’hw,h} E TR
I, Isx<sw,l<y<h;
hua(:0) =] . (4)
0, otherwise.

A w b A3 R I AR 15 9
WX = (2, x,) e R" JEREAR z FITA 1
FORAFE, b X =z « H, B — M ER RIS S 2
HEEFRAR 2 7= A (wh) * AN JEBEREAE , 1 58 I 7% 45
H 19 B8R wh A, BT DAEEA z IR R AR 250k 2]
(wh) B m = (wh) *,m 3 FElE # &£10° ~ 10",
XA EHE AR e IR 5 A—AN 2 A
FRAFIE 25 F RIP HAEH Fdi fIFEALEE % R e R
(n<m) FEFERICER E LA
. 1, M50 1/p;
R(i,) =p x {0,,@%% O
Horp, 1/p IR A BE AN R F TR I
R, AR SO E 1/p =4/m.
B R AR 25 (8] X Fesg BIRGE2s [a) rp, /D
V=_v,",,) =RX . (6)
K V= (v, ,0) AR ELE 5 BIRFE, B8
P PR HUY) haardike ZERFIEZ.
Haardike ZEFFMEH 2 AN 1 Fros , R H 6 2
A FREE IR Z50F RIP (90 846 K R $2 00 H AR 1Y
haar ZEHHE , AR T IR UL R &5 B 77
UE T HRHAE 098 R0, 0 ELAE H AR RR H 3058 5330
PURHE 980 T SR AR Z 0T BARK = A 2
AR T RMIE RS AR E .
1.3 SFEEEENFHME
EEFAEFEBCE PR N, B [a] i, 75 H S L7
BRI 5t N, A L2 795 0 R AE 4 BT 45 5

498 B ARBAR 5 1 SR I I RRAE V, 5
Vs [, SR 1 sk /b S REREE P R s, 78 B
PR M ARG T = (i, 0y, ,1,) e R,
PR A 1T {5 B B bRad 78 4 8 A
A=[v,V, I (7)

X
1

" .X A = \
« T ol

v=L R (i:j)x,

‘.w
ln-q

B 1 haardike H4FHAEIEE

Fig.1 Haarike feature projection
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TESEPRIE O, Wi i 5 th R EF T R 2
HA A, e 8 BRI — & i 4ty
PR, RIS AR T ST R G AL R, 2B
it TR IE 22 DU JC 6 25 ( BOMP) R HIE 5 i 58 &
UL PG B A R, P EAR 22 B C 1 B T R
PR T A . HIE 28 DTGB BRI Y 2P B
.
(1) WA IR, BOE W IR IR 25 vy =y,
WM @, IR ARG K.
(2) BRI IR, BEATES kDA, TR Ak 2
r PR SRS v VST R
i, =arg max [ D'(i) ro s (8)
(3) FRZETFALIR. 2 E, =E,_, Ui, , R X}
R 22 AT R
ro=(1, -, ) y. (9)
(4) WA W b 5 K B R/NCER, IR
k/NT KR BUDER 2 k226K 5 W45 AR
2 iR BARERER
2.1 RIFIRE
L U8 B S TN R B i A 3
Pz, ) = [pla e, ) p(r |z, ) depe (10)
X p(x, |2, ) IR p(2, |x,) AW
L R S AN il A S L Y e A
DRI AZ O AR R HIBE LR A B9 AR 7R
T IR A . 5k IR0 R () L %R
(U — AT A {0} 2 R SRR N

plxlz) = Suid(v —x) . (12)

p(x, ‘zl:lr) =
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Pz 1x,) : (16)
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2.3 FHEIRERR

FIARBYSN LA B 5k R el A Bz dak
BRI RAT R A S, O T PRI R R A
P, T B H AR B SRR A T SN SR X
SRR S IS 1] AR A /N B 5 D L SR R TRI B n it
PEAT R BB T 8L B n = 5. [RII, SR
SCik [3 10k AT E AR ST AL BR AN T

(1) 3 v, ARFRERER Y45 T W Y haardike
FHE; @ 0% v, 78 HARBIRARAE T 897 51 % m &
Ho SR BOE 1 {E.

(2) w J2& 2 Fif 5 AR R R A 25X 07 A4 7Y AL
LB w, = vy |5 Herh oy WES AL X
H BR A o il 2.

(3) ARk v, 15 HFRBEARAFIE T BB 2R &
B w0 HEATEHT, B w, = w0, * exp(a,) .

(4) id m =arg max, _,_,a; .k = sin( v, V) ,sin P
FRALL BRI, A SO L PR IR b <7 R TR
2> iy =arg min,_,_, w, vy =v,,w, =median(w).

MEREEAE R AARRE v, 5 50 H AR AR R AR
FRARIBLIRE /N T 20 Y AL, DU B8R 3 44 R F) e A1
v, A B PR BRRCRRAE TR AR /N R, O T B
1A%, HA B H AR A Y .

2.4 HERTRE

EHFEHA CE-BOMP LR T

(1) Fir M gk, P $ B A AR AR 5 1 S
B i 4 haar-like $FAE , A0S RE 1,44 S Fil
AH S5 B FARFF AR 58 4 5 .

(2) N Mt , 7 b — Wt H AR O B I SR A
fecide b, FFPRIUBEE F AR B R4 haardike $F1E.

(3) FI I 58 3 5= ML A 16 B 5 A 2E AT Hi
BN, K ] BOMP S A% 53k o pRs RS i S A
TR EAFRZEIF5 ALK eR 00T F AR T
RAPERAG T, 2R H fRe e A,

(4) MRAEERER SR TR S fopr &5 R AR
JE B ARMDAE Fr/ VAR , BT F A aed 5 2 7 AiL.

(5) AR [l 4RZEPATH 2 L4 AE, SCBU A AR
W ERER , R 51 4

3 LGSR

SO R e HAR B R r =15, %)
T 20 MTHCRER s 0T 46 B ARSI, B ARSI S5k
ne =20, 75 5t BARBINEL n, =10, RAFEAIELE B bR
B n =600, HFRBSIHT 57 9 B (E 5 7 =40,
A SZEHB = AF CPU &y 153230M. N 77 2GB 19
&AL 15 F Matlab 2010b #5474 &

P dE s O A AR R 2 A 1. 35—
S FN A @ WTER B B E AR o A R M (27,
y?) S 1 B AR A O BBRAE AR AR S ( x,y) 5 8 A%
FOBERRE 4 Err () = ( (2" =02 + (3" =) ) 2,
AR BRI 250N, A2 T R SR 8 1

TR Z AP OO T B EREEROR , SE
6 A AR i: David indoor Girl Coke , J 454
g 1 fiR. ¥ CT & k" \LI-APG &' f
MIL gk " AT %) He Se i, Sk [10 ) 32 i CT
PR T haar FEGFHRAF 09 43 240 ) R B
T T L1-APG B2 —FE T L1 tracker, %
T s A R EE A B ( APG) DAk SR i B L H
B O S A A S o ek B A R A8 Ak 17 [m] .
MIL B30 Z 7 91 2 > 77 15 A 3] Online Boos—
ting H, 1 17 R FHELA 27 20 6 0 0 2R e 2% R B
H 5.

T LSRR A% 110 7R 0 T R R TR A
SRR B A ) g FE 43 B B I A2 DU
.3 ( BOMP) feug i 5 H s B ER 00 HERA 4 5 SR
P, AR SCHEAR RIS LT, %o 380k 10 A0S B Allis 47
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JEFL(APG) K2 Bon T EMA TR 3 Fill
PR (S Y A IR 22, AT DL Y, BOMP 3= 22
T Z

F1 WX 1E

Tab.1 Characteristics of frames

AT 5] F R mig  A%K
. A A AL, Pk iz 3,
David indoor BB 1 AR 770 JPG
. A AL, Pk 2 3,
Girl e 502 PNG
" et L e
M SE B O B AR
Coke E%E_Jé@, e E AR 4k, 291 PG

TG , 56 A

x2 FHEWMIRE

Tab.2 Average reconstruction error

A ERCRES
BOMP OMP APG ALM
David indoor  17.3 18.1 21.0 19.4
Girl 21.4 22.0 22.3 21.5
Coke 5.2 5.7 7.0 7.1

3 Won T A E A E R,
T BOMP FI| FIE A4 2 B 4540 O 2, REAS LR
Xt AR AT R TR, LR R 2 5k
3 BE R AT LA ), B IEZCVE FES A ( BOMP) 7 A
i A7 HAL RS 4 o LA IR,

®3 THEAHER

Tab.3 Average reconstruction speed

T HAH:
BOMP OMP APG ALM
David indoor  11.9 9.7 8.6 4.1
Girl 13.6 12.1 9.8 3.7
Coke 13.1 12.2 10.2 2.5

P2~ 435 m T 4 g e 3 i
David indoor- Girl Coke (1 BR B2 1500, 256 0 it
AT, CT 8035 A0 MIL 8 £ IR s 0 i # vh 5 <2
JEREAL S AR IR 40, — B & A WS, & f
H AR SR T8 0 51 AR IR 1E B, B IE 25 HAr.
L1-APG 53k BARRE S AE H bR A /NI R FH A7 945
RIMERA IR R B A5, (BZE R BZ 30 5 B AR e fs i
T 552 214, 51 IR 2k . CFBOMP &k
TE A I R B A RREE F bR, X6 AR Ak
HARTES:  Peidtiz g P 4 T4

#4425 T CF-BOMP % k. CT &k f1 LI-
APG B3 MIL Bk Bk o /4 3 21003 i A R B
HUC IR ZEBUE VI B L T 1% 1% 22 BE U8 A SR A MR
LR RR R P, 38 T S X H & B, CF-BOMP 45

IEBRZETE ST BN, BB HINASAE -

CF-BOMP. LI-APGunnnnninMIL CT

& 2 David indoor FRERZER

Fig.2 Tracking result for David indoor

3 Girl REFER
Fig.3 Tracking result for Girl

CF-BOMP,

LI-APGrannnnnn MIL CT

E 4 Coke RIEFHFE
Fig.4 Tracking result for Coke

F4 RIRREEE

Tab.4 Tracking error

N - CF-BOMP L1-APG CT MIL
AT —— - - -

Min  Max Min  Max Min  Max Min Max
David s 417 1.6 5460 1.1 858 2.2 139.7
indoor

Gil 2.1 56.3 2.1 64.9
Coke 1.0 62.6
FIE 1.2 53.5

5 BIR T A4 FpRP A B AR T o 1Y
HuliR2s. W3 5 1T LUE i, CF-BOMP 53 s
BRZETE 3 2 I 357 J2 /0N, 106 ) R RS B A
1o R T TR A

0.5 111.0 1.5 94.4
1.1 275.9 1.4 81.0 2.2 154.6
1.6 131.8 1.0 92.6 2.0 129.6
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TEAE 4 PPk b BRER R L B, BRBR B0 AR E
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x5 RERHORE

Tab.5 Tracking error

A CF-BOMP
David indoor 12.711 8

L1-APG CT MIL
24.3103 42.428 3 52.4277

Girl 21.2467 24.9055 49.6737 48.8521
Coke 21.9334 120.294 0 36.4710 74.4742
SEIE 18.6306 56.5032 42.8576 58.5846
140 __ crBomp A
120+ - L1-APG ‘ll
- —n= {
:_2 100 i
2 80 |
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it
(a) David indoor
=2
=
%k
(b) Girl
2

0 50 100 150 200 250 300
LIk
(c) Coke
5 4 FEERRFROIRE B2

Fig.5 Tracking error on the videos
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WA/ (F s
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Sparse Representation Tracking Based on Compressed Features

ZHANG Hongmei, WEN Huiran, ZHANG Xiangli, LI Pengfei

( School of Information and Communication Engineering, Guilin University of Electronic Technology, Guilin 541004 , China)

Abstract: In order to deal with the influence of the factors such as light, shade,movement of object and etc. ,
the integral graph method is used to extract the Haar-ike features of the target template, and the features are
compressed by a random sparse matrix which meets the limited equidistant conditions( RIP) , then the con-
struction of the target features dictionary is simplified . Meanwhile , the background information is added in the
dictionary,and the simple relationship between the target and the background is used to improve the accuracy
of tracking. At last, the target can be reconstructed in block by using the block orthogonal matching pursuit
( BOMP) reconstruction algorithm, through which can enhances tracking speed. The experimental results show
that, the block orthogonal matching pursuit tracking algorithm based on compression feature is powerful in val—
id target appearance model construction. And it also enhances the tracking stability and improves tracking
speed.

Key words: features compression; sparse representation; particle filter; block orthogonal matching
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Fig.1 Optimized geometries of tetrazolium and eight dimers( atom C: ; N: ; H: )

&1 87 N,CH,N,CH, _REAREMBEN/LAEESHMBEEREE
Tab.1 Geometry parameters and interaction energy of eight N, CH,-N, CH, stable dimers

i Ry /! R vm/!  Roamw! AR/ AE] AE T AE 7

o nm nm nm nm (kI*mol™) (kJ*mol™") (kJ*mol™)
0.103 2 0.101 8 0.280 1 0.001 4 —141.58 -139.45 —134.58

A4 0.104 7 0.102 0 0.273 4 0.002 7 —141.58 -139.45 —134.58
B-d4 0.110 9 0.1017 0.266 1 0.009 2 -104.84 -102.63 -102.43
B-d4 0.108 5 0.101 7 0.2712 0.006 8 -61.63 -59.67 -59.54
A—<4 0.108 9 0.102 0 0.266 4 0.006 9 -117.46 -115.40 -113.89
A-d4 0.107 6 0.101 7 0.267 9 0.005 9 -115.87 -113.85 -111.36
B4 0.1112 0.101 7 0.266 0 0.009 5 -105.93 -103.77 -103.90
A-<34 0.113 4 0.102 0 0.2627 0.011 4 -120.18 -117.77 -118.85
A<32 0.1135 0.102 0 0.262 7 0.0115 -120.18 -117.76 -118.90
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Tab.2 Results from NBO analysis and net charge transfer of eight N, CH,-N,CH, dimers

TR fteg 7Pl Z TPl E /(K] *mol™") AQ/e
N LP (1) N3 BD:(I) H14—N9 85.83 0.090 8
LP (1) N4 BD" (1) H8—NI0 42.04
B-d4 LP (1) N4 BD" (1) H8—N9 260. 85 0.143 7
B-d4 LP (1) N1 BD" (1) H8—N9 203.61 0.116 3
A4 LP (1) N1 BD" (1) H8—N9 209. 60 0.121 1
A-d4 LP (1) N4 BD" (1) H8—N9 179. 66 0.107 6
B-c4 LP (1) N4 BD" (1) H8—N9 264. 66 0.1458
A-34 LP (1) N3 BD" (1) H8—N9 319.38 0.169 8
A-c32 LP (1) N3 BD" (1) H8—N9 320.43 0.170 3
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Tab.3 Active energy of proton transition reactions for
eight N, CH,-N, CH, dimers

—mik E/(kIemol™)| —Bfk E,/(kJ+mol)
B-d4 3.96 A-d4 9.02
A-a34 12. 66 B-c4 4.45
B-dd 1.66 A3 3.53
A4 5.16 A<32 3.53

A3 Fl Ae32 KA AL,
RISV A Je — B RAG RUAH ). 28 3 nl %0, WA UG
FBEAR TR ELE /N, AU A 3.53 kI » mol ™", L J PR
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AAE RUTE 5 32 BN HR 43 1) (4 R X 5% 2 i
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Study on the Intermolecular Hydrogen Bonds of Tetrazole Based
on Proton Conduction Mechanism

LI Huiping, YU Xiuli, GAO Pengjie, MAO Zhendong

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

Abstract: The geometric optimization and harmonic vibrational frequency for tetrazole dimers were carried out
by DFT at B3LYP/6311 ++ G(2d,2p) level, in order to explore the relationship between the proton conduc—
ting and intermolecular hydrogen bond strength of tetrazole system. The structures, energy, natural bond orbit—
als and charge transfer of eight main N,CH,-N,CH; dimers were investigated. And then, the QST2 method
was employed in studying the dynamic process of proton transfer among the eight dimers at B3LYP/631 + G
(d) level. There were six transition states in the proton transfer processes among eight tetrazole dimers, and
their energy barriers were also calculated. The results showed that the N++*H—N hydrogen bonds of tetrazole
dimers were the bridges which connected tetrazole and tetrazlium, and these hydrogen bonds showed strong in—
termolecular interactions and obvious red-shift characteristics. The interaction between the lone-electron pair
orbital of atom N and the anti-bonding orbital of N—H was the main source of the stabilization energy. The
strength of hydrogen bond was one of main factors affecting the proton transfer reaction’ s energy barrier, which
may directly affect the proton transfer rate of tetrazole system.

Key words: tetrazole; N+-*H—N hydrogen bond; DFT; proton transfer
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Study on Crystallization Area of SAPO - 56 Molecular Sieve

ZHAN Yuzhong, DONG Hexin, DONG Jiajia, SONG Menglu, HAN Li

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

Abstract: SAPO-56 molecular sieve was synthesized hydrothermally using N,N,N’ , N’ , +tetramehtyl-hexane—
1, 6-diamine ( TMHD) as template agent, pseudo-boehmite as aluminum source, white carbon black as sili-
con source, and phosphate acid as phosphorus source. The crystal phase and crystallinity of product were i—
dentified by XRD. The influence of synthetic conditions on the molecular sieves was studied and the crystalli—
zation area of SAPO-56 molecular sieve was obtained. The results showed that the crystallization area of SAPO-
56 was n(0.16 <n( Si0,/M)) <0.31,0.35 <n( ALO;/M) <0.56 and 0.26 <n( P,0,/M) <0.45, where
M =Si0, + Al,O; + P,0;. The crystallization area can be extended by adjusting the amount of water and tem—
plate agent.

Key words: silicoalumino-phosphate molecular sieve; hydrothermal synthesis; crystallization area;

template agent
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High Performance Methane Gas Sensor Based on Micro — hotplatform

GUO Lianfengl’2 , XU Zongke2 , DUAN Guotao®, LI Tie'?

(1. Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences, Shanghai 200050, China;
2. Science and Technology on Microsystem Laboratory, Shanghai 200050, China; 3. Institute of Solid State Physics, Chinese A-
cademy of Sciences, Hefei 230031, China.)

Abstract: High performance methane gas sensor based on micro-hotplatform ( MHP) was designed and fabri—
cated. MHP is widely used in semiconductor gas sensor because of its low power consumption, small volume
characteristics. The MHP is fabricated based on IC compatible MEMS technology. Micro-nano gas senor was
prepared through in-situ fabrication of tin dioxide using template method. The power consumption of the sensor
is only 39 mW, and the response time is 2 s, and the sensitivity to 714 mg/m’ methane is as high as 1. 19.
Because of high signal noise ratio, the detection limit is estimated to be 18 mg/m’ through liner fit. The high
performance and low cost sensor is expected to be widely used in industry and safety monitoring.

Key words: methane gas sensor; micro-hotplatform; tin dioxide in-situ fabrication; template method; micro/

nano fusion
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Preparation, Characterization, and Anticancer Evaluation of Inner Mongolia
Radix Aconiti Kusenezoffii Polysaccharide Metal Complexes

ZHANG Xi', RUI Rui’, LI Peipei', FENG Cuining', LEI Qiang', LONG Yue'

(1. College of Chemistry and Molecular Engineering, Zhengzhou University , Zhengzhou 450001 , China; 2. Department of Endo—
scope, Xilinguole Meng Mongolian General Hospital, Xilinhaote 026000, China)

Abstract: By using water as extraction reagent, the polysaccharides in Radix Aconiti Kusnezoffii were extrac—
ted. The results showed that optimum extraction condition was 90°C , 4 h, and liquid to material ratio 1:50.

Four polysaccharide complexes were prepared using four metal ions( Ca>* ,Zn** ,Cu’* ,Fe’*) and polysaccha—
rides from Radix Aconiti Kusnezoffii, respectively. All complexes were evaluated for biological activity against
three human cancer cell lines ( HepG2, MCFZ and HT29) by the standard MTT method, and the results
showed that PRS-Cu possessed the highest growth inhibitory effects. The complex was characterized by UV,
IR, CD, SEM, and TGA.

Key words: radix aconiti kusnezoffii; polysaccharide metal complex; preparation; characterization; antican—

cer activity



2016 4 5 A
$37% H3H

KM R S s e (T 5 )

Journal of Zhengzhou University ( Engineering Science)

May 2016
Vol.37 No.3

XEHS: 1671 -6833(2016) 03 - 0044 - 04

H F COMSOL Multiphysics [ &% FB 25 22 BB 3% 9 47

XEE, OB, AHEE

(L REB TR P Ra SHEAR SR, 10T

K% 1160235 2. Ri%E RSP HLHLE R TR, 10T Ki%E 116605)

W OE 4 Hw g 23 AR S X — B8, B A COMSOL Multiphysics #4F, £ A % 2 A . F 54 A
FERAEER S TS EN TR G L b 5 2K B w3745, ST SIE 0 5 A, 5
LB HRLG L ABIE PR ABFRR B IREB L. T+ E S S ER AN, W8 L AE 8y
I B IG5 H F AT RKG Y. Ze A RAIMNTFATHY BB E S L E B RITTH LT,

BEMALARBELS R LR -

S Bt w4 I SR A A IR A AT; COMSOL Multiphysics

FE 4 FES: TQ340.64; TS151

0 3|5

WL 2 FR )iz Mo T A ) 2 TR
AHLE T RE WIS I, LA TCHLAN KA L)
B 24T T A o R 2 440 RS Y
P B SR ] A T 2 RIE SR 9K
LT YE BT ANOKR L GRS KA PORFESE. Oy
TN 2 22 ) B ) FEAT 4 BTN GO e el
AR S5y A T B — 3 R g5 22,
JEE T L i 1 R PO PR e 4 22 fr e A
158 4% , COMSOL Multiphysics m¥, Ansoft 4545 BRJG
THBMC T2 T #2228 35 00 A i1
FLIMT.

FEA L 2 22 2 8 e F L IR RS 22 3k
(RS e FH WSO A =78 72, AT 1 s s
ez AR AR R R R IR AW BT, 25 22 BT SRR AE
B3k s 12 BSC A8 ) O I S R T BT AR Y o
SRY AL 7 R AT 1 MBS SR A VA A F 37 g S R Tk
FIFET ) B 155 24 J1 R TR e pl
B8 AR gEnyE g i, h T —RIIAREE S
T, £ AN W B L A, [ i ey A AL I 0] 10 4%
K LY HARRN WIS e, TEMUER R BRI T
T 2N — dE gk S5 4.

FEA 1) L 2 24 2% L 2 R A oL (AR 22 21

s B H#3: 2015 - 12 - 01; f&{T B #8: 2016 - 01 - 22

MERARERD: A

doi: 10. 13705/j. issn. 1671 —6833.2016.03. 010

AR L 25 2226 TS BE I AL D/ N T R
SR A BRI A I R A SR R 1) Al S
S gryk UL 225 17 ] COMSOL Multiphysics %
PR R 2 22206 B I L A T4 BT T AR B 1 L
SEI A T EURE RS A ] T R 2 22
FRAT Y B B a3 YE 221 B ] Ansoft Maxwell
AT HL IR T 05 L A3 0T T 5 HUR 25 4K £F
o A 1 A

s

i S !
EN — A"WJ,HE
s
= W A

féh He HL =

= ik : AR
Bl ERNBEGLEETEE

Fig.1 Basic electrospinning device
T 53 BT I ERIE St By e AR R Al Bl H B
L 3 A3 A, I T IR X A A, R
COMSOL Multiphysics K {4 Xf 22 Flt £ 14 F # #L &5
22 R T TR S o RO LA R Y
TR HAT TS

1 BEFSWHEE
L 3 T DURGE TR AL 7 T B B 25 A 7 e

BEETR: H5 HARAIE A B H (61574025, 61131004, 61501081)
BASAEE: £H(1955—) L0, A0 TR BN, % B TR 2 02, 1 20 S U, = 50 Ao A JR e B b T 9

E-mail: wangjing@ dlut. edu. cn.



3 X IEAE , 45 FF COMSOL Multiphysics AY & H, 25 22 #5370 Bt 45

TR IEATTHOA  (E T i 7 22206 B 1 S Ak L 3
R 7 225 B I T AT . S T
fif PR — )R, AT LX) L 77 2245 B 1 F S iE AT
TRT A B T ASE Ty oK A S L. St Sk i
2y 22 % BRI ] LR o A ek i g, A1k
07 i th Bt Sk A B L v g
E=v/D . (1)

Kb E R A v AEFLH R D ek 5
M )i 5. S AR, s A X LA ME B M Al i i L 37
(o AT . 595 222 B TP U N 1 5 AR , (kS 1Y
AR N B 2™, B2 sk, Wi, 1
FHESAE 7 12 K A S AR A T A ) i R 3

2% W F§ COMSOL Multiphysics X} B 4] sk
HL 27 2256 VTN I T PRE 5 B ra AR LA Ko m 1o
7% Bl F A Y i P 27 22288 B F S kAT T
B, W | COMSOL Multiphysics H7 /) AC/DC &k,
Xof i FL 25 22 26 B EA TR, S SO L, I
2 BIFSWMEABRLSLIME TR
2.1 BELEFHBHLRENBESHN

B LRI R 22 em, BF A 16 cm
(TR, T 4 | 3 9 TSR0 A 5 3 T P
A7, ATEARIE T30 B (0 A1 42 T sl 20 £ 000 153
T SR O AR R K SEER A 16 em (9 1E J7
W, Ry 2 mm; B Jm @ LEFSL A FE42 0.5
mm, 5 1 em (1B

AR S8, T 7 B LA AL, I
SRR SK SR LAAI IX 38R 23 A, i RSk
AR A, SECN R 1 R,

®1 NRSHE
Tab.1 Media properties

2 =5 il
AEXT A HL 5 1 1
AHXT R 2 1 1
IR — 0.5
HS%E/ (sem™) 0 5.998e +7

BB /(Q + m)
et STt e B A 13. 3 KV BB , 3 i

B, AT WK R o3 A3 B 20 IR vz oF
T Y750 A P 4N 2 BT

1.72¢ -8

Zem

w

16

A 1483100V

1.38 10°
1.23

z/lem

B2 B HBEHLESy TERGSHRRE
Fig.2 Electric field orientation of yz-plane in

single-needle electrospinning device

MNP 2 FTLATE i, BT Sk i 25 2228 B 1l
T3 A A FUARE, B Sk BT A v 37 5 4 S R A 1)
18 B o g S SR ER =7 U B e e o (R
HL375. J3 00t Sk B 3 A A 0 55 i R U 2k
B3 H 57 T BERAR DR, F 37 AR B , T A A B 0 7 6 11
LRI R BRI, AR K i 2
222 B W TR AL 55 L 3 02 AN HER 9, 230
TR e R 22, X R i gy 22 3 B P iy
W% S A LT A PR L 2352 L 3 S . D SR (O]
AL, T B S L 27 22 58 v ISR A0 U B B
DMRTER. M SZER T, BT Sk 9 22 S AE B AR
VTR —ANRDIE By X 38 (B B X 95 225K
RGBSR AN, 538 75 2w gy 22 A 4], an
P 25 22 W UARTH AR, B AT Sk i i 97 22 3% e
T AR T S NG 3 A B A
2.2 ARMIAFEERNFESLEENBIFHHE

PRIE FL W P R 249 TR P 25 22 1) K TR
JE, HGE LTSk AR =2 8], ik ST i) g
B B3 R — NI T BRI B R A
FL 9y 22 2 LAY, Ly Sk S AR AR TA] R g
10 em, B 357t fn 13. 3 kvl s, BB B H &
3 em, {5 1 em, i 11 kV B &, HERIE R 200
JER 8 cm.

5 X
S 0-10 7 xe™

AN INIA TS B R AR B BB FR L 22 3K B L (AR Y

Fig.3 Geometry model of electrospinning
device with circle auxiliary electrode



46 L PN o G N )

2016 4

Zid JEUE B vz BRI 0 A A 4 PR,
S8 2 ML, rIGTE L AR B N TR A 2 T
FEFMIEZ AR LA 38 50, HL 475 119 A 3 35H X 44
/N T H AR 2 T LA Y e A Sk B A A R
FEREf ey , PO R A AT Sk Bl A o L
BB AR W LT PR B R A7 25 s £ T AL
B A5 T AR T R, B K B A HL 3
I/ FEFME AR B VE TR, 4 fL 27 4Rz 3 22 52
P2 R AR DUR AR s 22 DR ), 3

53wk [8 ] ik g sl —3k.
Lo : A 14610V
14}- - : =
12- -
13 <o
g8 094
w0 0.79
4 0.64
24 0.49
i 0.34
0f 0.19
2 1 Bo.o4
-3 0 5 W 375
E4 RN BERERES LEE
y BEEZAEREE

Fig.4 Electric field orientation of yz-plane in
electrospinning device with circle auxiliary electrode
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Fig.5 Geometry model of electrospinning device

with parallel auxiliary electrodes
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Fig. 6 Electric field orientation of yz—-plane in

electrospinning device with parallel auxiliary electrodes

A 129100V

1.29
111
1.93

X1

§- 0.76
0.58
0.4
0.22
0.04
0 V¥ 444
vem
E7 HRNFITHBERABRBSHLES
x BHEBFAEREE

Fig.7 Electric field orientation of xz-plane in
electrospinning device with parallel auxiliary electrodes
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Electric Field Analysis in Electrospinning Based on COMSOL Multiphysics

LIU Zhenghua', WANG Jing', DU Haiying'*

(1. College of Electronic Science and Technology, Dalian University of Technology, Dalian 116023, China; 2. College of Mechan—

ical and Electronic Engineering, Dalian Nationalities University, Dalian 116605, China)

Abstract: In order to solve the problem that electrospinning process is hard to control, FEA tool software

COMSOL Multiphysics was used to simulate the the electric field orientation within the electrospinning. Based

on the vector maps and contour lines, the electric fields distribution was analyzed. Which includes single-nee—

dle electrospinning device, electrospinning device with circle and orparallel auxiliary electrodes. Experiment

with parallel auxiliary electrodes was conducted, and the deposition area with the ellipse shape matched the

simulation result.
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Copper — doped Tin Oxide: Fabrication and Gas — sensing Properties

HU Jun', GE Meiying', YIN Guilin'*, YANG Fan >, HE Dannong'”

(1. National Engineering Research Center for Nanotechnology, Shanghai 200241, China; 2. School of Materials Science and En—
gineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Cu-doped SnO, was synthesized via a simple and facile oxalic acid water hydrothermal route by u-
sing polyvinylpyrrolidone as surfactant and stannous chloride as well as cupric chloride dissolved in this solu—
tion. The structure and morphology of the as-synthesized samples were characterized by XRD.SEM and TEM
etc. And the influence of the doping ratio of copper (0 ~20% ) to gas-sensing properties were analyzed sys—
tematically by using a computer-controlled measure system of WS30A. The gas sensing results indicated that
the appropriate proportion of Cu-doping can improve the gas-sensing properties, especially the 10% , in which
the response time, recovery time, selectivity and durability of sensors towards to hydrogen sulfide gas improved
significantly, and the optimum response temperature decreased dramatically to as low as 120 “C. Finally, the
mechanism of the SnO, gas—sensing properties enhanced by Cu-doping was discussed.

Key words: hydrothermal method; copper-doped SnO,; hydrogen sulfide; gas-sensing property
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Low - temperature Synthesis and Gas Sensor Properties of
One Dimensional ZnO Nanorods

FAN Huiqing'”, MA Longtao"”, HUANG Limei'”’

(1. State Key Laboratory of Solidification Processing, Northvestern Polytechnical University, Xi’ an 710072, China; 2. School of

Materials Science and Engineering, Northwestern Polytechnical University, Xi” an 710072, China)

Abstract: One-dimensional rodHike ZnO nanostructures were synthesized by a low-temperature hydrothermal
process. The morphological feature and phase was detected by using x—ray diffraction and scanning electron mi—
croscopy. The sensitivity of gas sensors based on the ZnO nanorods can reach 35.71, and cover and recover
time can reach up to 7 s and 9 s, respectively, for 500 x 10 = ethanol. The selectivity of this gas sensor is also
very well. In addition, the mechanism of gas sensing was discussed in the theory of electron liberation.

Key words: ZnO; one dimensional nanostructure; low-temperature synthesis; gas-sensing property
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Tab.2 Analysis model parameters of the SRC column with different steel ratios

i JE)ZRVH T / mm Hopt 2N /mm JEJE RV % HAbZ &5 %
MODALO 288 x320 x 16 x24 272 x240 x 16 x 16 8.3 5.0
MODALI1 288 x 320 x24 x28 272 x240 x 18 x20 10.2 6.0
MODAIL2 288 x320 x28 x32 272 x 240 x20 x24 11.6 6.9
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Fig.3 Load-displacement curve and plastic hinge development of hybrid frame with different steel ratio in SRC column
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Tab.3 Analysis model parameters with different

linear stiffness ratios of beam to column

” i, /1,

R AL RS /mm [ 2
0 280 x 140 x 12 x 16 0.077 0.080
1 300 x 160 x 12 x 16 0.102 0. 105
2 352 x160 x 16 x 16 0. 156 0.161
3 400 x 160 x 16 x 16 0.212 0.218
4 400 x 180 x 16 x 18 0.249 0.257
5 400 x 200 x 16 x 20 0.291 0.300
6 400 x300 x 16 x20 0.411 0.424
7 500 x 300 x 16 x24 0.779 0. 803
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Control Modes of Intersection Based on Efficiency Optimization

SHEN Jiajun, WANG Qun

( College of Civil Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: In order to achieve optimum utilization of time-space resources at intersections, volume, speed and
delay were selected as three parameters to develop an efficiency model for traffic flow. In addition, the effi—
ciency model for intersection was constructed based on multi-traffic conflict points. Four efficiency-oriented
models for four popular control modes including uncontrolled intersection mode, two-phase mode, threephase
mode and four-phase mode were proposed, and the efficiency values were calculated according to the field vol-
umes and control modes. The results indicate that the condition for an intersection under un-controlled mode,
two phases mode and four phases mode to reach its optimal efficiency is that the maximum volume is smaller
than 100 vehicles, between 100 and 400 vehicles, and bigger than 400 vehicles, per hour per approach, re—
spectively.

Key words: traffic engineering; intersection; efficiency; control mode

(L% 59 )
Study on the Seismic Performance of SRC Column - Steel Beam Hybrid Frame Structure

CHU Liusheng, CUI Zhongmin, ZHANG Junfeng, ZHAO Jun

(' School of Civil Engineering, Zhengzhou University, Zhengzhou450001, China)

Abstract: In this paper, a static nonlinear analysis of SRC frame has been made, and the analytical results a—
gree well with those of the tests. In the same parameter settings, the static nonlinear analysis of a 2-span, 3—
story SRC column-steel beam hybrid frame is then carried out to learn its seismic performance when the steel
ratio of SRC column and linear stiffness ratio of beam to column is different. The results show that the bottom
story of SRC column-steel beam hybrid frame achieve the strong column-weak beam failure mode, so the over—
all structure experienced a long plastic deformation stage and exhibited good ductility. With the increase of the
linear stiffness ratio of beam to column, the failure of hybrid frame gradually turned from the overall “strong
column-weak beam” mode into “strong beam-weak column” mode, and the structure ductility reduced Signifi—
cantly. According to the calculation results, a reference value range 0.3 ~0. 4 is suggested for line stiffness
ratio of beam to column in SRC column-steel beam hybrid frame design.

Key words: hybrid frame; SRC column-steel beam; seismic performance; static nonlinear analysis
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The Study of Lateral Load Pile General Solution Based on
Modulus of Subgrade Reaction

HE Shuanhai, HE Xiaowei

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

Abstract: In order to improve the general solution of pile internal force calculation based on foundation coeffi—

cient method, the general solution considering the width nonlinearity of piles was derived based on Winkler as—

sumption and method of power series, and the linear general solution was proposed through simplification. The

present computing theory based on foundation coefficient method was developed and unified as a result of this

study. From the analysis of initial value conditions, 4 kinds of pile top boundary and 5 kinds of pile end

boundary, which are commonly used at present, were summarized.
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boundary conditions

modulus of subgrade reaction; laterally loaded pile;

general solution; foundation ratio;
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Abstract: Based on long—span and steel-concrete bridge, the perfect stochastic fluctuating wind field process

is generated to simulate stochastic wind loads by using improved WAWS method. Then, the FEA model of

long-span cable-stayed bridge is established by using ANSYS. Based on ANSYS parametric design language,

one calculation program is prepared to calculate the flutter and buffeting analysis for cable-stayed bridge with

steel-concrete composite girder. Some meaningful conclusions are drawn that flutter and buffeting would cause

vibration fatigue to reduce the lifetime of bridge members and endanger the safety of builders and machines.

And, flutter and buffeting also have bad effects on pedestrian comfort and the security of high-speed road.

Some meaningful references, which are used to calculate flutter and buffeting of long-span and steel-concrete

bridges, are provided for further research on wind-induced vibration for long-span bridges.

Key words: cable-stayed bridge; fluttering response; buffeting response; nonlinear; time domain analysis
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Working Process Simulation of Cross Shaft Forging Based on Virtual Reality Technology

WANG Dong, ZHANG Xiaoqing

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

Abstract: The finite element analysis software DEFORM-3D can be used to simulate forging process, and its
precision is high , but the animation based on graph is not ideal at present, the post processor can not provide
interactive visualization. So a new method based on DEFORM-3D and Open Inventor to achieve the virtual
simulation of forging has been proposed. Using C ++ to achieve conversion of two data formats, so that the
Open Inventor can read in the geometric models of finite element calculation. Using the sensor mechanism,
engine mechanism and so on, we complete the movement of top die and plastic deformation of cross shaft dur—
ing forging, realize the virtual simulation of forging process on Open Inventor platform.

Key words: virtual reality; forging; data convert; scene graph
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The Prediction Method of Frequency Spectrum Based on
Full Vector Support Vector Regression

LI Lingjun', CHEN Chao'*, HAN Jie', CHEN Hong'

(1. Research Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Mechanical and
Electrical Vocational College ,Zhengzhou 451191, China)

Abstract: In order to predict the fault type and the fault position of rotating machinery more accurately, a new
prediction method of frequency spectrum based on full vector support vector regression is proposed. The new
method uses the full vector spectrum technology to merge the homologous double channel signal information,
and uses support vector regression to predict the full vector spectrum characteristic parameters, which can en—
sure the comprehensiveness of the training data and the accuracy of predict result. This method can forecast
the frequency spectrum of the vibration signal accuracy and can then give the technical based for fault type and
fault position predict. The experimental results of the frequency spectrum forecast of a 1000 MW steam turbine
shaft show that this method can predict fully and accurately the spectrum’ s structure of vibration signal.

Key words: full vector spectrum; support vector regression; time series; frequency spectrum prediction
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Test Investigation on the Vibration of Steering Wheel under Idling Based on LMS

WANG Ruoping, HUANG Jie

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

Abstract: In the process of NVH subjective evaluation of a car, after the calibration of the mount system, the
vibration of the steering wheel was found to be still overlarge under the idle condition when the air conditioning
( AC) was switched on, which severely affected the cosiness of the vehicle. The idle vibration test of steering
wheel with LMS TEST. Lab was done to solve the problem. The conclusion is that the rotating speed frequency
of the cooling fan had a great impact on the steering wheel vibration. By using experimental modal analysis
theory and method to search the excitation source, the main transfer path and the response points, it was ob—
served that modal parameter of condenser—adiator{fan module ( CRFM) and steering wheel were identical with
cooling fan’ s rotation frequency. In view of the actual situation of the vehicle,then, the isolator’ s construction
and cooling fan’ s rotation were adjusted. The test results showed that the shake of steering wheel was de-
creased obviously after the optimization.

Key words: steering wheel; vibration; LMS; cooling fan; modal analysis
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45 6.202 8 98.6 0.876 2 13.9
60 6.166 0 98.0 0.661 0 10.5
75 6.120 0 97.3 0.540 3 8.6
90 6.058 5 96.3 0.4712 7.5

105 5.971 1 94.9 0.431 4 6.9
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Tab.3 Dependence of magnetic induction density on
bending angles for circular coil unilaterally bended

along a line 1.5 cm away from the coil center

i Ay ST (oo A
gy g SO gy BORE
gyl % 7yt %
0 6.291 6 100.0 6.291 6 100.0
15 6.270 0 99.7 2.199 0 35.0
30 6.248 3 99.3 1.248 4 19.8
45 6.224 7 98.9 0.864 7 13.7
60 6.196 9 98.5 0.687 7 10.9
75 6.161 3 97.9 0.603 7 9.6
90 6.1125 97.2 0.563 5 9.0
105 6.040 6 96.0 0.544 1 8.6
120 5.926 1 94.2 0.534 3 8.5

F:AC SH LA S.

M1 ] LIE H,60° ~90°1) A S fg 4 H r
5 A B 97. 5% ~95. 4% , C S5 RE T
LA 43 50 10. 6% ~6. 7% , FEARFF A Fe BT i
A N2 ATLUE H,60° ~ 105°/) A st
{ELHT 5 LA 53 3R 98% ~94. 9% , C w5 A i
& EL A4 B h 10. 5% ~6. 9% , AR FF A AT
A AE. NFe 3 AT LI H,75° ~105° 1) A f
GE P 5 Letgl 5350 4 97. 9% ~96% , C Ji G
BT LA 50K 9. 6% ~8. 6% , e ARLG A Ak 4T
T NF 4 LB, BAR A SSRESA T i H
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Tab.4 Dependence of magnetic induction density on
bending angles for circular coil unilaterally bended

along a line 2 cm away from the coil center

ARifE LS CARE SRR

g,ﬁfﬁ? Wl BASE Gl HECAE

BIT S % BIT Sl %
0 6.291 6 100.0 6.2916  100.0
15 6.2759 99.8 2.140 2 34.0
30 6.260 2 99.5 1.236 7 19.7
45 6.243 1 99.2 0.9257 14.7
60 6.2229 98.9 0.805 8 12.8
75 6.196 8 98.5 0.757 1 12.0
90 6.160 5 97.9 0.736 5 11.7
105 6.105 7 97.0 0.727 3 11.6
120 6.015 6 95.6 0.722 8 11.5
135 5.8517 93.0 0.719 9 11.4
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Fig.7 The magnetic induction density at the position
of z = —8 mm plane for circular coil bilaterally bended

with an angle of 30 degree
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Analysis of the Magnetic Induction Field Distribution for Deformed Round Coil with
Bending Angle in Magnetic Stimulation

ZHANG Chunlan', LU Mai, CHEN Xiaogiang', WEI Kongbing’

(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Key Lab of Opto—
Technology and Intelligent Contral of Ministry of Education, Lanzhou Jiaotong University, Lanzhou 730070, China; 3. Gansu E-
lectric Power Design Institute, Lanzhou 730050, China)

Abstract: In order to improve the stimulation focality, the deformed round coils with different bending angles
at different positions have been designed. 3D distributions of the magnetic induction fields have been obtained
through numerical simulations, and the results were compared with that of conventional round coil. Results
show that stimulation focality can been well improved when the coil was unilaterally bended along a line 0.5
cm and 1 ¢cm and 1.5 e¢m away from the coil center, and the best bending angle was 60° ~90°,60° ~105° and
70° ~105° respectively. While for other cases i. e. unilaterally bending 2 cm away from the coil center, bilat—
erally bending etc. , the focality become worse.

Key words: transcranial magnetic stimulation; deformed round coil ; magnetic field distribution

numerical simulation

(L% 91 W)

Cooling Performance Study of Ionic Wind Excited by Needles — Net Structure

WANG Jing, CAI Yixi, BAO Weiwei, LI Huixia

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

Abstract: Based on the principle of corona discharge, a needles-net structure generator was designed. The i—
onic wind excitation was implemented, and it was used for high power LED chip heat dissipation. The experi—
mental study of generator’ s electrical properties change and its effect on the properties of high power LED heat
dissipation under different discharge gap, voltage polarity and electrode arrangement were carried out. The
cooling performances of the ionic wind generator and the cooling fan were compared. The results show that,
the heat dissipation performance of negative corona discharge is superior to the positive corona discharge under
the same conditions, and the discharge spacing is smaller, the lower LED pin temperature it is. The best cool—-
ing performance will be reached at 1 x 11 needles array form, and the lowest LED pin temperature is 52.3°C
when the discharge power is more than 10 W. The device can realize the heat dissipation effect more close to
a cooling fan, and it is suitable for high power LED chip heat dissipation.

Key words: corona discharge; ionic wind; high power LED; enhancement of heat transfer; junction tempera—

ture
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