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Research on Aero-Engine Performance Early Alerting Method
Using Module Parameters

HUANG Yanxiao', HAO Hongxun*, GUO Jiachen?

(1. College of General Aviation, Civil Aviation University of China, Tianjin 300300, China;
2. College of Flight Technology, Civil Aviation University of China, Tianjin 300300, China;

3. College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; To satisfy the requirements caused by the pre crossing safety for aero-engine performance early a-
lerting, the paper put forward to take out the measurable parameters and their combinations related to the per-
formance parameters by engine operating principle with aero-engine performance early alerting method based on
module parameters. With the engine fleet as the research objects, then proposed performance index dynamic
threshold model using the statistical criteria with the fleet as the research objects. The performance data of 5
engines with 1 440-1 980 cycles in PW4077D fleet were imputed into the model to verify the performance index
dynamic threshold model. Then the paper compared the results generated by combining the fixed weighted val-
ue and the statistical criteria with that generated by the PCA method. The comparison showed that the results
of two methods were in agreement with each other, i. e. , when the performance index dynamic threshold val-
ues decrease complexly as the cycle number within the 1 440-1 980 cycles increases, and the threshold values of
the 1 500, 1 560 and 1 840 cycles in their neighborhood had recovered somewhat.

Keywords: aero-engine; module parameters; alerting method; dynamic threshold; o criteria
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Tab.1 Aero-engine module performance parameters and measurable parameters
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Tab. 2 Aero-engine performance results calculated by PCA methods
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Tab. 3 Characteristic value and weights of measurable parameters correlation coefficient matrix
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Fig. 1 performance index trends of five engines
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Crashworthiness of Novel Thin-Walled Circular Tube
With Novel Corrugated Cross Section

GE Pingzheng, ZHANG Yong

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

Abstract; A novel corrugated thin-walled structure was proposed, and the crashworthiness of the structure
with different corrugated cross section were studied using numerical analysis method. The research results
show that the corrugated structure with same outer cross section and different internal cross sections can
change energy absorption rate by approximately 10%. Moreover, the energy absorption rates of corrugated
structure with rectangular outer cross section and different internal cross sections are higher than that of round
outer cross sections. Meantime, corrugated structures with rectangular outer cross section and round internal
cross section have the most excellent energy absorption capacity, 34.5% higher than that of round outer cross
section and rectangular internal cross section. In addition, the corrugated length has an important influence on
crashworthiness of thin-walled structure, and corrugated length of 7. 8 mm has better crashworthiness per-
formance. Furthermore, compared to traditional thin-walled circular tubes, the tubes with the proposed corru-
gated structure reduce peak force by 50. 8% if energy absorption is not influenced.

Keywords: corrugated tube; thin-walled structure; cross section; crashworthiness; energy absorption
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Abstract; In order to solve the issues on cogging torque of interior permanent magnet synchronous motor
(IPMSM), the IPMSMs with different segments and non-uniform air gap were analyzed using the finite ele-
ment software Maxwell in this paper. Theoretical analysis showed that teeth harmonics can be effectively re-
duced by step skewing of rotor, which leads to the decrease of cogging torque; meanwhile, the cogging torque
can also be minimized by introducing the non-uniform air gap based on specific harmonic of optimal gap flux
density. On the basis of the theory analysis, a combined method is proposed to eliminate the cogging torque of
IPMSM. Optimization results verify the described method can effectively reduce the cogging torque of the
IPMSM.

Keywords: interior permanent magnet synchronous motor; cogging torque; step skewing of rotor; non-uni-

form air gap

H T P K G () A0 H AL (TIPMISVD R 8003 L D3R 3 B A5 0  AE LB P LR AL = L AL T
b4 o) A6 v 1 A AR B Uz R SR A K R FRBIL T e R R R R 1 R AR LA T ST
3HE S b 7 AR 1 R L O S Sl 5 R IR Sl R R DT S 0 2R 9 TR BET L DRI ) 5
HIL Al 5 A o P R K i P BIL Y B RS N 2 J&fﬁﬂé ] P 71 385 8 FEL AL DA R 0 R ) 552 i R 3R R 1) 5
PEAT T WRSE L 32 AR 2 A5 30 J5 vk SCRRES-9 Jadad i A vk o0 A 1 TR 5 R 11 0 RS LB TR AR )
B T s A% T R AN X R A1 AR B 2R K800T 4 R 2 R 4 52 W) 5 SRR [ 10-12 T3 i 20 B F BIL B 3 20

WKFHABEH: 2015-07-28

BEMEE: WHEAIT7), 5 BB W, 32 2 S K 0 B SOHL A 3 11 H AL 7K i [R) 25 H L L 22 A H AL 1 3K ) 4
L R R I Rk iE (R 22 5] RS HI A WTE ST . E-mail: guoxinhua@hqu. edu. cn.

E&WH: ERAARFESTEINHEGL477058) ; WAE AR R R H (2013]J01198) 5 A4 K% h & 4F
ST AL BE B FH TR0 B (ZQN-YX304)




5530 BOMEV . 4F N SUKRE R AL A R AR A AL 1E LT 537

At ST T B S0 08 1A R e R ) S LR G T R L DA M B R A T 9 R 22 R ke 3 i X i R 2 E
HL o T B X P R G [ A5 H LIS BF 5 250 AR SR A R OG0 A B AF Maxweell 23 7 e -1 43 BOBORIR
RV 3% 53 AT e s 5 A 0 oA 8 A e ) 255 F AL A7 R 2 1949 52 W 3ol o33 2 2 A i B R 1
BB AR A T7 35 45 5 07 BLEE SRAS B A R0 55 i AL HA 1 5% 1 O €.

1 HEHREERFEEREHKE

1.1 EAREE
AT A 2 S 7 T P AL 8 ZE AN 388 L B i T R R R K Ok 22 AR AR R 7 A A AR L AT SO
ow
T —— 22, (D
A (D H W Sl ML B G 7 BE & o N A8 ST AT B A
18 15 FE AR A2 00 A 3 2R G 55 G, I R MIL N A7 B i S g e s Bl
~ 1 pErmw@ 5
W= 2#JVB'(‘9>Ehm<e> o 2

KW NRBRRE TRV BT B, () My 7k B AR T B 5 ha (0D SN 7 BEAA 81 Ty 1) K B8 W [0 & 7
[ (1) 53 A 56C0, ) NA BB JE.

4 ), Py =} == 2 hm 2 . 4 =
KT E LA RS R R X BRI D e s e g B
ho () +600,0)
BX(0) = B,., + > B...cos(2np0) . (3)
n=1
I (0) , ]
[m] - G() + ;G,,COS(H2(0+Q>). (4)

KB (DH B =a, B ;Br.”:%thsin(napn) s 0 OB By S K REAR R TG 5 @, by K T A F) R IR

5= 0t LI A AL

FF2(2) ~ (O R A SR 18 1R 4 1 SIS TF 6 M 223528
nzl, N
Lo, <
XGH L, HHEARER.O IR E Ry f R, 435l & AR E R FE FH N sn Nl nz/(2p) HIE
1.2 HEHER

FIH Maxwell 4 R IG5 #3004 4 57 HLASE AU L A5 R4 T 4n ) 1 BT,
AL RESEANF BE TR 4 kW € R 540 Vx5 85 2 71l
A HUE M 1 200 v+ min s E F K0 MR 180 mm; E F KL N AR
115. 4 mm; ¥ T4 114 mm; ¥ F N 45 mm.

2 S ERRXTEE R R R0 B 1 IPMSM K%

Fig.1 Model of IPMSM

Tow = TR RD D306, B,os « sinGnza). S

2.1 #RFAE

e IS 5 U 9 SRR TR KO e 2 A I 2 R SR T S AR I SR R S R A
B — B ALZ I IE 2 R T Z AR AR MERE 32 A LA 7 A AR T DR B 2R 7 SR A% 23 BORMI Y
D3 AL RE S A R0 1) 5555 0L BIL 1A A R T L AR A T SRR TR B A R T A LR 7 AR B L SO
K 5% 03 BORMB 9 05 i
2.2 MMAE

TER B AL AP TE R UGB B RE Sl . b A — B o= G/ p) £ 1 YR 5 YOI AR g — B 147 8%
W ZIE W DB — 3T 80 =/ p A R SRR 143 o N B O TG ) 55 2 0 i
A Al e o L ol 45— BE 0 B T X LR =/ p UG A O 2 R &

http: // www. hdxb. hqu. edu. cn



538 A R e Al CA R B 2R O 2016 4

T =/ p U e — A T 4 B P 9
Iy 360° 25 5 B 7 0 1055 45 3 0 4 R .
W N AR AR 360°HL A BE 7 (3 P9 B 5T 4046 B N b
B e T U4 B 0 2 W O ey M| | ] i ;
HIA 5 B4 2 IV 43 A HETF (/N = 6,0,

Dt B RE) AT TAR 1 B L5 N B T

THAERLIN=D/NT « 0., WK A FE Oou 5 57 (a) FeriEL R (b) 173 Bt
BN KRR N B2 ok Rk B A
Opu = [(N—1)/N] «0.. (6) Fig.2 Permanent magnetic pole

2.3 AESBEBHNBRITSH

K] 8 e 48 R AL AL AR C6) AT AT 25 140 2 B R O 3. 757 1A 3 Beal, Rl A N
5% 541 4 Bl RMR M Oy 5. 6257 A BRITAT ELAS B i 4 1 4% R N O B 40 A 45 R 18] 3.4 BUR.
Bl 3.4t T IR RS A 5 ¢ AL s N SR 43 BB n il BB s ML Ry B A D R 1AL

FH &1 3,4 AT < SR % 1 43 BRI BE A8 50 47 1 v 559 D67 S 5 i O EL R R A i {1 B o 0 BB 3 R
T8/ 5 AN 73 BN VG A 55 A AR AE AR BRI 2,4 UG o0 £ 5 24 00 BB N=2 I G Rl 6 R b 1) 2 Ui i
3 R R B 1) 5553 T LAt v U I 4 RO IR 43 e K 5 2 40 BB N = 3 I 7 R A e e K i JRE )
55, HoH 6 Y A0 B AR 2 00 BOEC N =4 I U G FEL IR LA N = 3 I %) A7 R 2 6 I (B A L s/ A
L HAE W SR8 I I S B UK.

151 —— N=1 1.0 -
———-N=2 [IN=1
Lot ~ N N=3 L__N=2
e \ H \ N=4 08 | FTUINS3
05k / \ / \ I V-4
g ’/-\_\ SN / P \ ,/.\. 0.6 |
<, OK """""" I Pl ! \1 ....... shoo o} ;
£ i [\ /N W/ 7/ |
Moo N o 04
\ \ /
-0.5 \ // \ // !
\ \ L |
1.0} W/ \/ 02 :
~15 ) ) ) OL o Mot |l PR | ¥ U - O R )
0 5 10 15 0 1 2 3 4 5 6 7 8 9 0 11 12
t/s n
B3 ANIE] 43 Begiomt iy v i i 4R 4 ANIE] 43 BBt 5 i i S A 1 I A B
Fig. 3 Cogging torque in Fig. 4 Harmonic analysis of cogging torque
different segments in different segments

3 EHHSREHBEXNEEERENRMN

A G A : Y R, R, . L, FS5— @ b AR S B.wop £ 8. 724 BRIT /T 1 Max-
well H, P 1 R 0 RO D FEUDL S8 B AE RS 3 B I E 3845 B M G AR (E. 2B B0 R L 28 UG % 5 Kk
VAR TR R A O BRI s T /N 28 R A BRI 8 1Y) e/ (2 ) WRORS U i o (8 T 1) 3555 D A . S R 8 )
A8 Al B R ] AL B, e, 28 BB RE 1 6 YIRS IBE O3 S 23 5 ) R ATL R R 2 R 11 R 1R
3.1 EXREFEE

FEX ) BRRE R 1) IPMSM i 8% 02 — AN AR 1 18 8] L 5% 7 A0 B 55 2+ 9 B EDE [0 8L o T
RSB % Y B AL FoR AR A A BRESH . W&l 5 . B 5 o O R R F AR R 0 Oy —
A B BB P AR AR e 7 AMBL B s OO R AR A e 7 1 Al Lo B B s oA 2 T o 38 00 R AR AL S 10 5 1 AP
3.2 AEABOENERITSN

R T WEGEAS TR Lo B A 5% F AL 223 268 A0 R A 22 R 4 R 2 R ) S ) R BT 10 AN S ) A i O B B L MK
O JFER LA 1T mm 236 34 6k A ALIEAT A FRIT 20 A7 o I %) &5 2R 04T 195 3L 0 o3 fige , 45 20 RH R A9 25 B 1 %
R A IR T e RO R B T . v A [ B A BRI 6,12, 18 YRR DR & L, gk 1 TR
AN TR o B ) 145 9 B 4 R L AL 6 B s

http: // www. hdxb. hqu. edu. cn



555 BOMEV . 4F N SUKRE R AL A R AR A AL 1E LT

39

1.0

=\ OCO~INNRINI—O

S
=]
3

EEEEEEEEEE
EEEEEEEEEE]

(0]

tls

K5 N E KR R D LR &) < BRE5 A 1 IO N i R RS S 2
Fig. 5 Non-uniform air gap structure Fig. 6 Cogging torque under
diagram of IPMSM different eccentric distance
£ 1 ARG RIBIRER 6,12, 18 YOK K & =
Tab.1 Content of no-load gap flux density under different eccentric distances with 6,8,12 times harmonics %
e h/mm
1 2 3 4 5 6 7 8 9

6 8. 10 7.98 7.87 7.76 7.65 7.54 7.44 7.33 7.23 7.12 7.03
12 2.84 2.74 2.64 2.54 2.44 2. 36 2.28 2.17 2.09 2.02 1. 96
18 8. 26 8.22 8. 15 8.08 8.01 7.91 7.81 7.79 7.72 7.64 7.53

HI 1 n] 00 B i O BE RS 00 23 OB 612,18 YR IR I & B AE AN sl 2. i 181 6 Rl i

LA R R ) DA /I i B o B ) 98 DR T sk /. PR R SR T AR 195
RGBT S R 28 6 IR I 5 &2, Hos BT
IR 6 YU IR 0T FLBIL 64T A B R ) R LA R T BRIV R
FHAR R ) SBR A5 H n] A A0t 1) 553 F ATL Ok e L (R L B O
OB SE TN i ML 1 9 1 3 T B Rl 2 R B L B
T i 1 T2 SR VR 9 R At 308 IO & i 0 B

4 MULER

455 LA By B4l AL . [l i 25 08 T 2048 A Y 1R L 2k R AL
¥ T Wi o B N =3 56 T 0 BE =10 mm . {5 FL45 2R 4[]
T~9 s, B 8.9 W . B N BB s« HHLBAAE sn
W UHR s Ay 8 W AL

b3 — AL
ol HRALR
0.5

ng/N-m

-1.5

|\

0 é IIO
tls
B7 DAL AL 2 R 4% 4
Fig. 7 Contrast of cogging torque

before and after optimization

L Ififknn
LRl

e ol

1550 1.0
"""" AR
— s
10 os |
0.5
0.6
S 3
04
-0.5
10 | 02
-1.5 1 1 N N ) 0
0 20 40 60 80 100 01
al(®)
K8 ALl e = BB L &9
Fig. 8 No-load gap flux density before Fig. 9
and after optimization flux d

http: / www, hdxb. hqu. edu. cn

2345678910111213141516171819
n

AL R G 25 20 %% 1 1 I8 43 A
Harmonic analysis of no-load gap

ensity before and after optimization



540 A R e Al CA R B 2R O 2016 4

o B 7 a0 AR S - P IA RE  E  OR 55s . e 1A 8.9 mI: AR+ A8 2 I G Y I 5K e 7R
A 35. 2200 FARACHTAY 37. 59 V6 K LA BT AR - (It A J5 BB B 4 2% 30 e & B W] s/ L s 8B
% OB AT B AL - P e 1E 5K 0 A

5 H#RiF

e T AT 0 DA R AT BRI 0BT 4 R T 00 BOBORURME A 2 1)1 56 AR S F B A O
505 M B 1Y 56 F L R IR IC A BT B A Maxcwell X6 5% 743 BERMR A SR A A 35 50 SR 4 45 40 1 N
KB ML O M B RE R AT 00 L0 A7 455 DAL 2 Fh 73k A9 BA R AR A B /N AR T 8. DT LA R 3R
W %5 i RE 85 A 0t A0 Al F BIL 25 280 IR 8 T L 1) 553 047 388 402 » BT 400 3] FL L 7 R e .

Sk

(1] EoK ik 2 BRI, P 3 ik 58 20 L It %) Fi X 48 2 2 480 P R B s [, v [ P L AR 24 4R . 2014, 34(6) : 910-916.

(2] I . EMTE. 0. 55, A SE0A T8 52 5 2 R A0 b I 14 IRl 4 8 A K i A B JE B0 O e LD . b R L AR 24 4l L 2012,
32(HET 1) .242-248.

[3] FAZIL M,RAJAGOPAL K R. A novel air-gap profile of single-phase permanent-magnet brushless DC motor for
starting torque improvement and cogging torque reduction[J]. IEEE Transactions on Magnetics,2010,46(11) :3928-
3932.

(4] BT B A 1. KRG B DG RY %% 2E 0938 43 7 5 B MR LT L s HL S 45 2% 41 2010, 14(4) - 36-40.

(5] Emeim, 590, 5 TR 170046 09 v 3l 38 4 F R 3 28 0 Rl 1 a6 Pl AL 14 R A 6 10 3 e [0 ). o B R 2248, 2013, 28
(6):40-45.

(6] MR EFM RN . AT 5 Bk 0 0 0 K G i AL U B 5% 46 055 07 1 0] TR 242, 2012(3) 1 73-78.

[7] LIU Ting, HUANG Shoudao, GAO Jian. A method for reducing cogging torque by magnet shifting in permanent
magnet machines[ C] // International Conference on Electrical Machines and Systems. Incheon: IEEE Press, 2010
1073-1076.

(8] EER, EFHA, T 0k, 5. 5T RERA XS FR A B0 1k i1 P9 8 2K 0 T2 il 0 B, 3l WL 146 R 2 S ) s O L0 0. i
LML TR 24, 2008,28(9) : 66-70.

(9] MEP EFM, T 0. 5T 8B — A% 98 B 28 10 9 A & XK G 7] A0 L Sl LA R 10 35 O ke LT . W R 274l
2009,24(7) :41-45.

[10] DUTTA R,SAYEEF S,RAHMAN M F. Analysis of cogging torque and its effect on direct torque control (DTC)
in a segmented interior permanent magnet machine[ C] // Power Electronics Specialists Conference. Orlando: IEEE
Press,2007:2568-2574.

[11] KIM T W,CHANG ] H. Effective step-skew method for cogging torque reduction in surface-mounted permanent
magnet synchronous motor[ J]. Journal of the Korean Physical Society,2013,63(3):288-292.

[12] AXAR Z.ZHU Z Q,OMBACH G. Influence of electric loading and magnetic saturation on cogging torque, back-
EMF and torque ripple of PM machines[J]. IEEE Transactions on Magnetics,2012,48(10) :2650-2658.

(18] FEFHFF. KRB ILLMI. Jbat. i FE L g i bt 2010 71-115.

[14] WANG Xiuhe, YANG Yubo,FU Dajin. Study of cogging torque in surface-mounted permanent magnet motors with
energy method[ J . Journal of Magnetism and Magnetic Materials,2003,267(1) :80-85.

[15] 2. mpl LM J0 a0 MU Tl i Rk, 2011 143-147.,

(RIEHIE: Wil  R"XHK: BERKE

http: // www. hdxb. hqu. edu. cn



EHRVE S R LR R CH AR ¥ PO Vol. 37 No. 5
2016 £ 9 H Journal of Huaqgiao University (Natural Science) Sep. 2016

doi: 10. 11830/ISSN. 1000-5013. 201605004
MEREBESYUN _HEER
YIH 75 B B % i

By, &, Em, 2%

(Reffi K2 g TRETSERE . fd BT 361021

WE: MW AdvantEdge YIHI (i ECHCOT H 7 24 H A D)) R A B (7 FORERY 38 I 0k T A R AR A A
T e B0 I3 3 o773 B Al 2R I A AR i A AR ORI AR A 2R B BRI B R S ok A LA VDl LA AR
RO SRR XEYTEI 7 0 A B N L 7 R R 5 R R S BA AL 2R B X D) T B AR W e R R 0 0 B A
FERE AR RERD 32 S U)W )y B0 72 v A0 10z -3 BE S A o A T I AR A 2 0l B R e B W

1) A 2 A
KEWE: WHIIN T BUE I ARITTER -G AT
FESHES: TGS XHktrERG: A XEHE: 1000-5013(2016)05-0541-06

Influence of Material Constitutive Model Parameters on
2D Orthogonal Cutting Simulation

LIAO Tongkai, CHENG Xin, ZHA Xuming, JIANG Feng

(Institute of Manufacturing Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: 2D orthogonal cutting simulation model has been built by commercial FEM code AdvantEdge. The
influence of the governing parameters on the simulation results of 2D orthogonal cutting has been achieved by
modifying the governing parameters of material constitutive mode, which includes the governing parameters of
initial stress, strain hardening, strain rate hardening and thermal softening. It is found that the effect of gover-
ning parameter of thermal softening on cutting forces, cutting temperature and tool stress is maximal, compa-
ring the other governing parameters. The effect of governing parameter of initial stress on chip morphology is
maximal, comparing the other governing parameters. Material constitutive model dominates the thermal-me-
chanical coupling process in cutting simulation. The effects of constitutive model parameters on the simulated
results show obvious nonlinear characteristics.
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Fig. 3 Influence of material parameters on temperature and stress
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Fig. 5 Change of heat softening coefficient influence on stress distribution
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Fig. 6 Change of initial stress influence on temperature distribution
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Fig. 7 Change of initial stress influence on stress distribution
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Fig. 8 Change of strain hardening coefficient influence on temperature distribution
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Fig. 10 Change of strain rate hardening coefficient influence on temperature distribution
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Fig. 11 Change of strain rate hardening coefficient influence on stress distribution
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Fig. 12 Influence of material parameters on chip morphology
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Optimization Design and Motion Simulation for Single
Degree of Freedom Stamping Mechanism

AN Shu'nyu', WANG Hongxin®

(1. College of Mechanical and Electrical Engineering,
Jiangsu Vocational Institute of Architectural Technology, Xuzhou 221116, China;

2. College of Mechanical and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract; The coordinate system is defined on the stamping mechanism, whose kinematics is analyzed to ob-
tain the formulas of displacement, speed and acceleration speed. The n-order Bessel curve is selected for con-
tour design of its guide groove, and an optimization method is used to obtain the best size of the stamping con-
necting rod and drive rod. In combination with concrete examples, the modeling of stamping mechanism is es-
tablished using three-dimensional modeling software of SolidWorks. ADAMS software is used to conduct the
motion simulation to obtain movement characteristic curve of sliding blocks. Compared to the traditional simu-
lation, the obtained simulation results show that the speed and acceleration speed of stamping mechanism uni-
directional sliding blocks (the sliding block in each cycle lies about the location of 0. 3-0. 7 s) are steadier than
traditional stamping mechanism, which can fulfill the requirements for deep stamping mould.

Keywords: stamping pressure mechanism; single degree of freedom; three-dimensional modeling; motion
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Effects of Seismic Wave Input Angle on Response of
Steel Grid Cassette Bundled Tube Structure

YANG Zhiyong, MA Kejian, SUN Jingming

(Space Structure Research Center, Guizhou University, Guiyang 550003, China)

Abstract:  In order to study the elastic and plastic properties of space steel grid cassette bundled tube struc-
tures under the earthquake action, the numerical model was established using ETABS software. The elastic-
plastic time-history analysis of the structures under rare earthquake action was performed with different input
angles of seismic waves. The analysis results including structural top displacement, the base shear force, floor
displacement angles and plastic development of components are compared to find unfavorable seismic wave in-
put angle against structure. Analysis results show: the most unfavorable direction of the earthquake actions is
not the X axis, but is the angle of 45° to X axis; the cassette bundle tube structure has good seismic perform-
ance,
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Abstract: 167 safety accidents of rail transit project in China during the year 2003 — 2015 were collected by
site investigation and reference review. The development tendency and cause analysis on accidents were dis-
cussed by statistical analysis. The time tendency of accident occurrence was revealed by the accident number
and deaths per one hundred kilometers. The results show that the rail transit construction accidents start to
decrease in the year 2008, but and in 2014 the accidents trend raises slightly which should be concerned close-
ly. Based on the track cross theory. the main causes of general accidents are related to human and management
factors, the cause of the collapse accidents are mostly related to environment factors. and the objects strike ac-
cidents and high altitude fall accidents are often related to by human factors.
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the unexpected output of construction industry carbon emission as the input index to replace the energy sources
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Abstract: In order to analyze the elastic flexural capacity of negative bending moment regions of partially
filled steel box composite beam under the influence of the slip. Infinitesimal element of simply supported com-
posite beams under the two-points symmetric reverse loading is established, and the differential equation of slip
is derived to study solutions of slip and slip strain, the formula of elastic flexural capacity is deduced further by
the means of the strain distribution of composite sections. The two-points symmetric reverse loading experi-
ment on three composite beams are carried out to validate the accuracy of the formula, and the test results are
in good agreement with the calculated results, indicating that the elastic flexural capacity of composite beam
decreases significantly by the adverse effect of slip.
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Tab.4 Compare between calculation results and test results of flexural capacity kN ¢« m
A 45 Mo M., M, M../M ., M.y /Mo
PSCB2-1 412. 83 368. 28 264.55 1. 39 0. 89
PSCB2-3 427. 58 370. 29 361. 66 1.02 0. 86
PSCB2-5 455. 78 382. 24 376. 35 1.02 0. 84
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Restoring Force Model of Energy-Saving Block Masonry
Composite Walls With Holes and Hidden Frame
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Abstract: In order to obtain the restoring force model which can reflect the important parameters of seismic
performance of block masonry composite walls with holes and hidden frame, the quasi static test of 1/2 scale 6
walls under horizontal low-cyclic loading were conducted to study the influence of different test parameters on
the structure performance. The influence of the reinforcement ratio and the hole forms in the walls on the bear-
ing capacity, stiffness, deformation, ductility, energy dissipation, failure pattern and stiffness degradation
were investigated. Based on the test and analysis results, the hysteretic loops and skeleton curves were ob-
tained, the restoring force model of composite walls with holes was established. The research shows that, as
the reinforcement ratio in rib columns increases, the composite wall deformation performance, bearing capacity
and ductility are improved; and as the reinforcement ratio in rib beams increases, the deformation of lateral
sliding decreases, the deformation performance is upgraded. As the ratio of hole in the wall increases, the
composite wall strength, stiffness increase, slip deformation decreases, the ultimate displacement decreases,
the initial stage of the stiffness degradation becomes gentle, but the strength changes obviously in later de-
scending stage. The hysteretic loops are relatively full, ductility and energy consumption, seismic performance
are enhanced.
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1.1 XRS5 H1E

W 6 R 1% F Y 1/2 48 RO AR 47 4008 07305, Horb 5 80 I K1 SW1~SW 3, 8% ik R ~F
9 1.80 m>1.35 mX0. 11 m, % H AL F %R A a] (BT 22 150 mm, B F2 450 mm) . [ 1Rk 0. 75
m X 0. 60 m;H [ 1A~ SWA~SW6, SRR 4 2. 70 mX1.35 mX0.11 m, K HWITHE T4 H

[T (PR AE B 265 95 mm) , [ R SF 2 0. 45 F 1 BRI O
mX1.05 m,¥H 2 TR & BB, B2 K Tab.1 Reinforcement in composite walls
50 mm X 60 mm 5% B E K AR Y 60 RIS UM MME  BHR FER
mm G B AL PRI, ik 1 iR, SWLSWE o des e s e
~ e \ N N SW2,SW5 1®10 108 108 106
1 P D BRI 0 FE 35 B 1. 84 MPa. B Hii 3 ’

SW3,SW6 208 206 1®10 108

Bk 0.18 MPa, T E/&E N 6.15 kN e m *,
PEREEE ) 1 950 N« mm "L 3R {F S 58 570 i 32, T 43 J2 HE A0 05 BB A e o 5 7 X6F 1o Joh FL A T8 K L 4 A
Jei AL IE N BEVE B % S0 Bh TR E R0 S L 3 o 5 i A SR R T T R L A 07 Bl AR K )
ST IE] S 255 8504 e - 35 T SE bR TR B .
1.2 REMBEARRER

N T LR RO 1 PR AR R
FH B ) AE & fer 2R AE T 19 L 07 i 56
WF5E J5 k. 32 FH AR i 55 VR G 1 0L B 4%
il 75 % BERAG IR 1K 24 T e 8% A1
5 B i R A7 28 . B G RS I (BTG 3 2
UCCRIAE X 1 58 8 20 , 11 % far 20 F B%

S B 1 2085 % 7 47 0 5 1 2 2 1
H.oRmRENE IR B 1RO N Fig.1 Loading device
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PE s QNWIEI; @I IR QN 45 5 im s BN 2 4K s A0y T T, Jn il B an = 2 firs. & 2 v
(2) g AH [R5 # i (LA 36 2 1K
2 Ak E
Tab. 2 Loading system mm
A TR S B o i R A e 15
SW1 0.7,1.0,1.3,1.8,2.3(2),3.45(2) ,4.6(2),6.9(2),9.2(2),13.8(2),18.4(2),23(2) -+

0.7,1.0,1.3,1.8,2.3(2),3.45(2),4.6(2),
6.9(2),9.2(2),13.8(2),18.4(2),23(2),27.6(2) , -

WH SW2

0.7,1.0,1.3.1.8,2.3,3.45(2),4.6(2),6.9(2),

SW3 9.2(2).,13.8(2),18.4(2),23(2) ,+r
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Continue table

P
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SW4

W SWS5

SW6

0.8,1.8,2.8,3.8,4.8,6.8(2),8.8(2),10.8(2),
12.8(2),16.8(2),20.8(2) -+

0.8,1.8,2.8,3.8,4.8,6.8(2),8.8(2),10.8(2),
12.8(2),16.8(2),20.8(2),22.8(2)

0.8,1.8,2.8,3.8,4.8,6.8(2),8.8(2),10.8(2),
12.8(2),16.8(2),20.8(2),24.8(2)

A o A 5 B S A U SR R A A LA IR R A5 0 SR K AR LI e A v A s O R
e BIR A7 28 K% 248 TF e 15 D0 » R AT 3l PR IR B R i 3t . T 4] 5245 Bk O AE AR [ 2 BT 10 6 2805 % i [ T £

AR 2 i — 2D BE T T RR AR AE

FEA5 I B S A P 24 i) 3800 8 I 45 2R - e 3 B, 3R 3 . P oM A NS,

# 3 AR R

Tab. 3 Test results of specimens

AE » 7 A I R T A2 5 SR A g A K e R v 25 A

. TR Je A BIR A 28 5 e BRALHS
A4 A P./kN A./mm P,/kN A,/mm P./kN A,/mm P../kN A /mm
SW1 37.55 1. 29 66.41 4.55 92. 34 13.73 78.49 22.93
SW2 52.93 1.79 77.63 6.92 94. 65 13. 65 80. 45 28.99
SW3 53.45 1.79 94. 66 6.97 116. 21 13. 80 98.78 22.66
SwW4 72.49 1.76 120. 31 7.53 150. 27 14.79 127.72 20. 44
SW5 94. 18 1.74 131.12 5. 45 162. 54 14. 80 136. 16 22.16
SW6 72.58 1. 26 137.15 6.72 162.91 13. 84 138. 47 21.12

2 RBRERSW

2.1

i
AL X 6 R T A A R AT I A A0 A i [l il £ ] 2 BT
Z 125
2100

100

P/KN

P/KN
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Tab. 4 Parameters of restoring force model

45 Ko/kN K,/kN K./kN K;/kN K,/kN K,/K, K,/K, K;/K, K./K, P./P, P,/P, P./P,

SW1 27.16 29.11 885 2.8 —1.51 1.07 0.33 0.10 —0.06 0.41  0.72  0.85

SW2  30.25 29.57 5. 60 2.53 —0.93 0.98 0.19 0.08 —0.03 0.56 0.82 0. 85

SW3  31.17 29. 86 7.96 3.16 —1.97  0.96 0. 26 0.10 —0.06 0. 46 0.82 0. 85

SW4 47,14 41.19 8.29 4.13 —3.99 0. 87 0.18 0.09 —0.08 0.48 0. 80 0. 85

SW5  52.51 54.13 9. 96 3. 36 —3.58 1.03 0.19 0. 06 —0.07 0.58 0. 81 0. 84

SW6 54.11 57.60 11.83  3.62 —3.36 1.06  0.22  0.07 —0.06 0.45  0.84  0.85

S 49 {5 .00 0.23  0.08 —0.06 0.49  0.80  0.85
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Fig. 5 Comparison of stiffness degradation

Bl 6 T % HE 52 A S PR 0K A ) Y

3 ;:F ll-.l EA ,ﬁ: H/] VJ—( E j] *E Fi) Fig. 6 Restoring force model of composite

walls with holes and frame column
WA XF 6 A TF B A 5 A A e 5 A L T 2R
Zth Ze S W BE IR AL B0 5 4 1 A BT RO B A A A B B2 D AL BGR Ak DO 2 A R B MR 4R R 4 QTR
82 IR B B W VRRAE 55 B L RS T A S A

K, = K,» K,=0.23K,, K,=0.08K,, K, =—0.06K, (2)
P. = 0.49P,, P, = 0.80P,. P, = 0.85P, (3)
U. = P./K, . U, = (P, — P)/K, +U., ”

U,= P, —P)/K;+U,, Un = (P, —PO/K, +U,.
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Control System Design of Single Aisle Dimensional
Garage Based on PLLC and HMI

YAN Yuling"?, ZHANG Xinyu*, HUANG Yu*, GONG Jianping®

(1. College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China;
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Abstract: 3-storey 6 parking places single laneway stowed dimensional garage was studied. The core control-
ler was Siemens S7-200 CPU 224, the operator panel was CGS TPC7062KD touch screen. the positive and re-
verse rotations of 3 decelerated motors were jointly controlled by the core controller and operator panel, the
ball screw driven by decelerated motors operated the stowed machine. The results show: this control system
design can perform well in the simulation garage.

Keywords: dimensional parking garage; single-aisle; stowed pattern; programmable logic controller; touch

screen
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Elastic Recovery Mechanism of Synthetic Cement
Mixture Mixed Dam Under Over Load

WANG Xia', SUN Wenjun®
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2. Educational Administration Department,

Hebei University of Water Resources and Electric Engineering, Cangzhou 061001, China)

Abstract; The mechanism of the dam elastic recovery ability under over load was discussed by the optimal a-
nalysis of the cement material, amount of special warm mix additives, mixing temperature and mixing paving
technology. The results show that the strength of the dam constructed by the improved mixing technology of
cement mixed material increases significantly under over load, and elastic recovery mechanism can improve the
elastic recovery ability of the formed dam under over load.

Keywords: dam; cement mixture; mix molding; over load; elastic recovery mechanism
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Tab. 2 Paving parameters of synthetic technology of new cement mixture
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Abstract; Based on the theory of multi-factor fuzzy matrix algorithm and simulation technology, the charac-
teristics and the actual situation of Chinese construction project risk were discussed, the risks in the current
large scale engineering field were studied. The applicability of multi-factor fuzzy matrix method in the risk as-
sessment of construction project was analyzed, and a large granary reserve construction risk assessment was
taken as an example for the engineering simulation diagnosis. The result shows that the algorithm has high de-
gree of quantization and good operability.
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Optimization of Enzymatic Extraction Conditions of
Spanish Mackerel Oil by Response Surface Methodology
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Abstract; In order to improve the comprehensive utilization value of spanish mackerel (Scomberomorus ni pho-
nius), the single factor and response surface optimization experiments were used to study the extraction
process of oil from spanish mackerel waste and the fatty acid composition was also analyzed. Experiment re-
sults showed that; pH 7.5, dosage of neutral protease enzyme 1. 5%, hydrolysis time 3 h, rate of liquid to
material 3 ¢ 1, and hydrolysis temperature 52 C were the optimal processing conditions. Under these condi-
tions, the extraction rate of spanish mackerel oil was 75.38%. Furthermore, by fatty acid analysis of spanish
mackerel oil, 12 kinds of fatty acids were determined. The unsaturated fatty acids were 54. 13% of the total
fatty acids, and EPA was 8.40% , DHA was 7. 06% , which showed higher content of EPA and DHA.
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b H m CF R XwXIOOA'

A o Sy Sy A0 AR A RLIS 177 o S 20 K
.23 FEERE MRAESCEER . £ 8 A M S pH I EE W0 e | T A )R] A D R
PRZR L DA i B BOR O A 2 80 A il 12 i B £ Y T Y L
L2.4 s maiede ki MRS PN R S0 i 25 SR L 8 UG At () TR INF 8] Co) L 3 I8 L 6 A 3 J3E ()
S5 AR PR L DL R IO AT R WA AR Box-Behnken Hb 4145 1S B R L 55 ]
Design Expert 8. 0 #EA7 W W 323, +1.0, —1 235 4 PR B AR o Bt i i g 552 36 [ %
KL 1 .

F 1 A N ISR R B OK R

Tab.1 Experimental factors and levels of response surface methodology

S K - A B C D
(/%) (¢/h) (B E L /mL o« g 1) w0/

—1 0.5 1 1:1 45

0 1.0 2 2:+1 50

+1 1.5 3 3:+1 55

1.2.5 & FE A pg by e 2 B2 AR T 10 mL A, 0.5 mol « L' S A AL 41 - B B R
L0 mL, #8457, 76 60 CKIE P R 30 min, UKW EI = A 3 mL 5 it 43800 14 %6 1 i 1R - B
W FEAT,60 CARME A 5 min, B HI B M 3 mL 1F C a4 B E 2% M T @35 43 47
A% Rix-5Ms g0 S 2 20 #EFRIRE ) 260 C A&y 2. 05 mL « min™ ', 203 oy 30 ¢
1 BFFHR SR 120 C .34 1 min, L 10 C « min ' FFRF] 200 C . f£4+5 5 min, L, 10 C » min
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THEF] 240 CLAR%F 5 min. B BT AN B 735 B (ED B IR O 230 CL MR E S 250 C,

JERI R 45, 00~400.00 m » z ' KBS E R 1 kV.
2 HERSR

2.1 SR&ETHHERRS

LRI, Tt e T JAURL FORL AR 5 R A RO 22, 76 26 ML I R R AR BOR 7. 22 %6 . T A Sk B BT

1 K47 R
2.2 BERXRK
2.2.1 XARAEGBN L& RRIREG 0 RN
Sy fh T ORI LY 0. 206 BRI IR Ry 3 h VR HR
1s 1, DL il pH B AR BE 09 25 00 T 2647 B A . A W) 2R
F 0 45t gl 3R BCR (O B L AN 1 TR,

SRS N\ & R G R BT e S S =
73 Y0 5 HUk Ry v B 1 R PP AR . B SRR VAR (Y
PR S5 AR VAR, 1l 1) A0 A 2 b R R I A A 1Y T
£ o PR % Tl A= 77 1 5 AN SR AR 48 . i o M 2 O A
pH N 7 AT AR KRN0 pHHZ 7, 855 m

100
80
1
60 1 1
§
2=}
40
20
0 . . . . L
PO L7 S o O . L
HAM EARE HAM 2O RO
BT AN ) 4R Tl o 5 £ i 2 IR 114 5
Fig. 1 Effect of different kinds of protease on

extraction rate of spanish mackerel oil

Fofb Ay B pH L X 3E T T 2R 7= Rt 5236 SR o 2 1 i R T f .
2.2.2 pH/A L& & bR F G H e FERMIRIE N 50 CE R 1 s 1Ay SE T IR
R 0. 2% BT 1 b, pH (B4 0N 5.6.7,8,9 M 540 T AT 5050, % 4% pH {E X il 2 B
AR, 25 R 1A 2 BrR.

oI 2 AT B pH(E R Th @ AR R BT 2 pH (R 8 f gl $2 BOR TR B 33O N D A
R 8 S5 1P TR Rl pH (L pH B o 5 i IRHR 2 5 B0 0 75 PR AR . S B R E Y i T pH EAE 6~
8 IS £ i 48 BORAS AL AN K TG L AE AR A AL I 200 pH(ELX AN PR
2.2.3 BEMRIEAAT DS mRRAEG Y0 (E pH N TOIE Y 1 s 1R A T AR
TR 0. 200 AR E] A 1 b BRI 4300 20.80,40,50,60 C Y A% AR T BEAT S 2 4% A L EE
ERIEES R AURAE S I LIRD

Hy 3 R AT« A T Al R ) T R o AR AR IR M T 5 S AR L O 50 C I SR R B 5 2 T
figp i R 50 C L SR IR RO . 32 PR JRLBE A T A DT e 1 G Bl (0 RE S 4 S IR
Wrg A IR R A B 23 A R O i B DR O e 3 R T EE E 4% 50 C.

501 50T
.\l
451 40
/I—E—i

® B 2
S 40f P \ S 30t

35t 20} //

L}
30 . . . . . . 10 . ’ . : . ,
4 5 6 7 8 9 10 10 20 30 40 50 60 70
pH 0/°C

P 2 pH A0 1 A5 i 4 I3 ) 52 i)

Fig.2 Effect of pH on extraction

Pl 3 i Aok I FEE X M5 il i B 11 5 )
Fig.3 Effect of hydrolysis temperature on

rate of spanish mackerel oil extraction rate of spanish mackerel oil

2.2.4 BB E & R e (L pH Y 7By 50 C g Oy B R BRHR
0. 220 BRI 1 ho M E a3 12 2,1 ¢ 1,25 1,3 = 1,4 = 1 50 T 475056, 2 52 [
LU il B HOCR A9 R0 L 25 R AN AT 4 B
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Hy B4 m] R A TR G RS0t B BCR B s M B B TRE 2 ¢ 1B SRR R YR
[ LAk T f il AR IDOCR ST R . TR SR A AR R 25 K 5 A SO AR A RO AR AR R A A
9 N REAR Lo 5 IR W - 5 2K 09 SR 43 i g I T £ R 0T e R A e U 0 4 Ak ik /b £
PR WA T R TR B A I B % 2 ¢ 1.
2.2.5 BB LESHRREGYa fE pHEN 7, BEFIRE N 50 C L3R R 2+ 1, B f 05 )
1 b i Ry T R R TR 096,0. 2260, 520,126, 3% I S F TR AT 5L B, 5 5 N X £
BRI, S5 RN 5 R,

50t 701

45} /\i oF T

\‘ ol
2 |
S 4
40

8/%

30
30 - - - ; 20 R ‘ R
1:2 1:1 2 31 331 4:1 0 0.5 1.0 1.5 20 25 3.0 35
L W%
4 U T L xd D i il 4 B Y 2 e 5 e e i b e il 42 R B 5
Fig. 4 Effect of liquid to solid ratio on Fig. 5 Effect of enzyme dosage on extraction
vextraction rate of spanish mackerel oil rate of spanish mackerel oil

H LS n] 0 A o 1 £ B SRR T s 2 R B 10005 4k 5 1 g Y A 4
B, A SR IR B W B A A /D i T R B A T S R 1 L B 22 0% B 1 B R R L OB BT
Ui J5 2 Bt Bt 22 B {E Y S R B RS o A Wl T B A K R AE A S SR R D
T B AIG. PO 53 0l A T RURE R R 100,

2.2.6 HEpfgnti Lo b hRIRENYon E pHEN TLEFMIEE N 50 CORFE R 2+ 1. NG &
by Ey T AR R 1060 B 2R PE T T I A B I 43 B
MK 0.5,1.0,2.0,3.0,4. 0 h #4752, 3% £ il i i) [

; , . 701 TTT——
JORERTERINESPA TREZE 5 (] NP7 /

FH [ 6 AT R« B o 6 SR B T ) 2 s £ 7 R 4R RO
BT s MBS 3K 2 b, fi AR BURGR 71029
2k 232 38 i it Ao B ) 7 R BRI I B AR AL BE 5 sof
i BN TR P9 000 6 R0V 0 e S0 5 40 b A L PR, # i W
PRI b T F i ik o R] B 48 IRk 1 TS AR 7 05 10 15 20 25 80 33 40 45
W AR T L AE AP e . B, i s 1Y B
fif f (B 345y 2 h.

2.3 R EGE AL BB AR S 14

M) 7 TG S B 45 R W3R 2 iR, 3R 2 o S SRR
P 2 e AT 200 LA H L, 2045 15 2 DA AR 5 (YD) S R AR S DU & CAD | il A s (] ¢
B) [ E (O (T BE (D) Ry 18 A% 8 1 0] 05 7 # L B

Y =64.37+4.81A+1.28B+4.14C+2. 16D + 8. 45AB +
5.28AC + 2. 99AD + 1. 92BC + 0. 92BD + 2. 80CD —
7.60A% —3.56B% —3.43C* — 11. 31D*,

6] 9 J7 #2725 40 Br e, 36 3 Fiz. |18 3 Al P<C0.000 1, BRI HA B ES5iF%E L, HE
AT P=0.128 8>>0. 05, RIR AT IS S 127 & L. BRI R* =0. 932 6, &L 1E Rig; =0. 854 0, P B X A4~ [A] 15
B UL M AR 4T

PRI o O 52 750 A 7 B B o 3 5 P T B 9 1 B i £ b i S5 R AR, e AL CLDLABLAC, AL B,
C*,D* ) P AHI/NT 0. 05, 5%k 0 Jih B2 B3 52 ) B 8 127 2 S0, AR Al A58 780 1) 2 P 50 /0N v LA o 4%
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Fig. 6 Effect of hydrolysis time on

extraction rate of spanish mackerel oil
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(R 25 5 f i FE ORI 52 KN A>>C> D> B, BRIV 1 = % [ He = B A 15 R = s 7 B (8] i g o= A
il i FsF R Ao e R 9 R B A 5 L A R R 3 BRI R ) A K
2 R I S 4 R

Tab. 2 Experimental results of response surface methodology

‘I A B C D &/ _Es A B C D &/ %%
1 1.50 1. 00 2.00 50. 00 46.52 15 1. 50 3. 00 2.00 50. 00 69. 48
2 1. 00 2.00 3. 00 55.00 54.03 16 1. 50 2.00 2.00 55. 00 57.72
3 0. 50 2.00 2.00 55.00 42. 60 17 1. 00 2.00 1. 00 55. 00 45. 27
4 1. 00 3.00 2.00 45.00 46. 38 18 0. 50 3. 00 2.00 50. 00 42.08
5 1. 00 2.00 2.00 50. 00 62. 86 19 0. 50 2.00 2.00 45. 00 41. 87
6 1.00 2.00 1. 00 45. 00 49.91 20 1. 50 2.00 2.00 45. 00 45.03
7 1. 00 3.00 3.00 50. 00 63. 89 21 0. 50 1. 00 2.00 50. 00 52.91
8 1.50 2.00 3. 00 50. 00 69. 46 22 1. 00 1.00 3.00 50. 00 61.05
9 1.00 1. 00 2.00 55.00 49. 03 23 1. 00 2.00 2.00 50. 00 65.41
10 1. 00 1. 00 2.00 45. 00 45.58 24 1. 00 2. 00 2.00 50. 00 64. 85
11 0. 50 2.00 3. 00 50. 00 49. 69 25 1. 00 2.00 3.00 45. 00 47. 47
12 1. 00 1. 00 1. 00 50. 00 57.41 26 1. 50 2.00 1. 00 50. 00 44. 69
13 1. 00 3.00 2.00 55.00 53.51 27 0. 50 2. 00 1. 00 50. 00 46.03
14 1. 00 3.00 1. 00 50. 00 52.55

3 WATFRETT 250 Mk
Tab. 3 Variance analysis of regression equation
J7 72 K 77 A B Hi ¥or F P B
F 7 1 828.13 14 130. 58 11. 86 < 0.000 1 e
A 277.63 1 277.63 25.22 0.000 3 —
B 19.74 1 19.74 1.79 0.205 4 —
C 206.09 1 206.09 18.72 0.001 0 —
D 55.99 1 55.99 5. 09 0.043 6 —
AB 285. 44 1 285. 44 25.93 0.000 3 —
AC 111. 41 1 111.41 10.12 0.007 9 —
AD 35.76 1 35.76 3.25 0.096 6 —
BC 14. 82 1 14. 82 1.35 0.268 4 —
BD 3.39 1 3.39 0. 31 0.589 4 —
CD 31. 36 1 31. 36 2.85 0.117 2 —
A? 308. 05 1 308.05 27.99 0.000 2 —
B? 67. 64 1 67. 64 6. 14 0.029 0 —
C* 62.70 1 62.70 5.70 0.034 3 —
D* 682. 22 1 682. 22 61.98 < 0.000 1 —
R 132.09 12 11.01 — — —
&4 128. 50 10 12.85 7.15 0.128 8 e
TR 2 3.59 2 1. 80 — — —
ps¥ | 1 960. 22 26 — — — —

2.4 REZGHNSIIE

4 Box-Behnken J5 i 4347 . 15 21 f il $2 B0 1) S5 A8 S0, 2% 14 - I 8 1.5 %6, i A IF A1 3 h,
WK 3+ 1, B EE 51,98 C. gbi  $2IWCR A BUMAE N 77. 41 0. 44 H e 4 SR % 1 R A7 9 3
Iy 1.5 %0 BRIy 3 ho B HE o 3 ¢ 1L EE IRy 52 C M A T AT 3 ICPAT S8 L 1R
S N 75. 38 %0 5 PRI B 4230 . 3 1 W SR 1z TG A6 A5 2 i DAG Edis mT 5 2 B0 A A (A
2.5 SfEHEHBARD N

XF A IRy B A gl i AT GC/MS 38 S5 RN 3R 4 Fros. 2% 4 ey i Jr 8. th 3 4 mI g M E T
o B 12 FAR IR . Z2 A AR IR DL — 8k Ul R (EPAD L -+ Z ik /N & R (DHAD Sy . H I
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A Sl EPA I DHA B JBURESBCE — i 2 it B —E I R 1L

A EHEE AN R 4L

Tab.4 Composition of fatty acid of spanish mackerel oil

MR AP WEER IR PR Bk HEm 1 i R R i R

7/ % 10. 98 0.88 22.98 15.29 0.97 7.89 19. 02 0.95
MEims s AR S PmIME)R . EPA DHA MRS AR R 2 A AR iR
7/ % 0.56 3.41 8. 40 7.06 44. 26 34.31 19. 82

3 &g

1) 3 3 b5 iy BADRE 51 BRI R L e ) TR DA A . A5 8 b £ il 4R IR 0 A A e e R I AR

4 pH H A 7. ok B 0 A D A0 T ORISR 1. 5 00 L BT R) R 3 ho W& LA 3 ¢ 1. AR
N 52 CL ot R BCE A 75. 38 %.

2) R GC/MS X By 5 0 3 FE 47 70 Hr KD HE 12 IR 07 R G b B R 4 Do M v+ 05 B

22. 98 Y0 5 A0 FN G U R I 4 KOk 54, 13 %60 L TR i B 0 B i . 2 A AR AL 15 R L EPALDHA hy & .
EPA (/) i35k 8. 40 % ,DHA Ji 4%k 7. 06 % , g ta i i) EPA F1 DHA [ 5 & 4 50 kb — i #L
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Abstract; Laboratory-based algal microcosms were established, and the growth parameters of algal species in
monoculture were obtained in order to reflect their inherent traits and predict their competitive ability. All algal
species were also cultured in mixture to empirically test theoretical predictions regarding their competitive abili-
ty. and a series of algal invasion experiments were carried out. The experimental results showed that Srauras-
trum gracile could use limited resources in a more efficient way than other algal species. It was the best com-
petitor, and could successfully invade the established resident community with a low level of diversity. Howev-
er, it lost its competitive advantage when introduced into the established resident community with a high level
of diversity despite its superior competitive ability.
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Ut I 95 58 Sy AR DA B T IR AR A5 R AR AR M 1) 22 R BEL A AB L. SR T L B 2 B
R GARFE A GHLBLHL ] 7 8 B 5T+ o0 A R R B AFR Ay B U R T R A AR i
FERLA T A SO SR IR VR L X A SRR B U A S R A 2 R BEL AR IR A T R B AT

1 #REFE

1.1 RIEHA
VR 5 Ffr L A0 IR 7K I Ui Bl 8 A Ry S 30 R o BRIV 40 L S8 R B /N TR BT A R S
FI/INERE. 76 S50 T AT, £ 0 B T A S AR B R ML E /R (WO R TR k3% 10 d.
1.2 SEWAHE
121 o FoRmE MR TE AR ) AR 25 2 B 0 X o R R AT A — R IR A AR
T A 15 5 TR T W TR AR S VA B E AL A R AR B VR B R R BRI R B 2 A (c(ND = c(P)<<D).
FE Ut BB R B = A5 (c(ND = c(P)>>300) . X 3 A7 TR & b 77 f TG B AN Iv) R0 L 491 A 65 5 90
c(ND) 2 e(P)=16:1,c(N) : ¢(P)=1:1,c(N) : ¢(P)=180: 1,4 MR ERZ M Z S T AL
Bz MR Z GO RN EE 3 R AG AL EL 5 K.
1.2.2 SE4&4 HBEAEBN 125 mL #4EIE (N 50 mL B35 100 4 250 s 17 85 3%, O 70
PR BE AN RRUE PR BB B R T B SR AR Y BT R BRER IR A b L IR 20 C OB R 2 500 Ix, OB
[ 12 hs 12 ho fE 45 H O IRAE R WA E], &0 2 h N TR IR G HET B 970 1 K.
1.2.3 BAEFF (EWHEAREFIREST BB 15 d. & KEURER , W45 4ETE 1 h #2 B 0. 25 mL %
FE VAT IR A TR T BURE 5 S L AN FE 0. 25 mL E FE IR, & B 0 A K E S 80 ] Monod 3%
Gy AR AT LA IR A S IR R FH VR K o 25 1 O X5 USRI 2 R OEE 1 S A BORE AR 7
d e —k, — 4L FF R 7 k. R IBURE B s NS TR TR BB B 0. 25 mL 8 SR 04T 358 400 o 4.
L2.4 A RBELBGTE  FRREFRAM T 0 oA KBRS 17 38 443 >R A Monod 4=
AR AT EHR LG I I 4 T 1 2 KRR AE S 4 1D
V= o X /(K + 5D [@D)
R* = d X K./ —d). (2)
LD Oy FAEK s R RRGIPESR B P Ko B E S0 pon M IROR A K R d
HRAE Tilman (55 5+ B8 X B 29 55 3 1A SR IRTR SR I8 208K BA /M R . 05 2 %08
SN 3R I L B R I R 32 % 43 B R ) BRI 7 T L AE 5 ) A SIS AT T A 0 2k AR v DR A A X 1 I
oA, PR S OR TR A 43 BT 25 B0 11 7 43 W VR B BURE g L R DA L 5 A e .
1.2.5 SBRMFGEDANZELE MWLM B B K . S B R AE KR AE 2850 CRe ol 2 x
I 43 B IR R BURE T R £ B A% 0 55 4 45 ROR 3% 1 55 A IR SR AERL AR S s DL — > S
ol Sy AR Bl LA 1 4 ol GCSE D) Ay 5 A Al Jir A R 10 4 o SR T R D T s — R g e AR R AT
3R ) — P K 4 2R A HET IR G B 97 (RS O W IR % BE 24 2R 60 41 « mL ). JCiR R
fuf b 7 2 BT AL A 0 J A R I 4 B BT 3 RO IR BB E LU B IR (S Y 1L 20 D BEFTRE SR
HAERFE 14 d S5 Bl A AR BF (WG B R 20 41 » mL~ ). ARSI 7 d 4T — kI
B BRSSP — LR 2E 50 d(Z LY 1.2, 3). FLES FR SE I B A 3 AP AT AR TR & 35 55 SE g 15 40
805 ASPATRE. B g s TR R e G LI id S AR SE 50, O 1 R 45 T e A B B0 R AR R AT LA 2B A BT 58
B R IR 4 UCIBURE B SR I SR 6 B0k 3L ok S 7 25 [ L, R FH 7 25 43 i RdE AT 44 ) 22 LA

2 BREHH

2.1 BEREMNERBESH
XA 2957 03 N T S AR R SR G/ R ED B B2 97 3 1 o 5 19 488 BORE 0 2% 08 1) 2
KAFIEZH 0 1 s, i B 1 R 2 508 o 97 0 il 237 73 DN 1 ) 21 400 2 s 0 20 3R A SR IBCRE )
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2.2 RAE#=SGR <
TABEREHZ (c(N) : c(P)=1: 1) B ZE T
BLZ (c(N) ¢ c(P)=180 : 1) 5% 20 2 £ 25 A1 %1 F oo-ﬁ‘%ii“* " - 5

B Cc(ND = c(PY=16 + DM 27 40y B2 8
B0 L 3R o AR5 T 5 e 1 R R o KT s Al B P12 o ol o R e R A 2 B SR
T PP EE BRI 2 IS T R R B . ), 7E & Fig.1 Minimum requirement of limiting nitrogen
BERALLG AR P 1 25T e (ND £ c(P) =16 ¢
1, 25 40 # B o5 e 5 HC Al F08E %) B 800 R AIE 25 S WL (o5 = 24 89, P<T0. 001). T BETE TR & B 7% 55
TR A B A A A 2 R B 2 e S KRB d R BE RN R B B A 2 AT R A A R BB
T B (5. 25420, 30)IE A F/NI5HR B A 9 (1. 60£1. 26) AR S5 3 (1. 751, 39) Wk 88 9 (2. 27+
1.61) FI/NEEE (1. 82 1. 70) (W Fh RESL & .
2.3 BHUANREIREHEER

DL R R R A AR AT (c(ND = c(PY=16 = DIEN MBI 16 4 A2 fpit & (/45008 A
BE IR S IURLSBE /N TR B SR — RN IE O TE N 14 d Z 5 LB AR A B BCEE. IS L 47 A
1R SO I A BB S BT T A B A R RO DU T T B B R SRR R A R GRS
VEFD . SR 4 41 A B SRR 5 A HT 3 4 o g8 i o 1) el o B i v o RV AN ) A 8 A R 1) 8 i R AL
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Visceral Damage Analysis of Intense Aerobic Exercise

ZHI Hongni

(Baotou Teachers’ College. Inner Mongolia University of Science and Technology, Baotou 014030, China)

Abstract; Two groups of athletes including intense aerobic exercise and non-intense aerobic exercise were se-
lected for continuous detection of biochemical indicators over 4 weeks. The routine blood, creatine kinase,
blood urea, liver function and other indicators were chosen respectively, to study the influence of different
types of exercises on the athletes internal organs. The results show that the appropriate long-term regular aer-
obic exercise has a positive effect on the body’s immune function, while intense aerobic exercise can increase
the white blood cells in the human body, and thus has adverse effects on the improvement of physical quality.
Meanwhile, the splanchnic oxygen transport ability requirement of the intense aerobic exercise athletes is high-
er than that of the non-intense ones. Therefore, the visceral damage degree of the intense aerobic exercise is
serious than the non-intense aerobic exercise, and the damage degree is associated with the intensity of the aer-
obic exercise.

Keywords: aerobic exercise; internal organs; injury; degree of damage; biochemical indicator; athletes
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Research on Two-Level Planning Method of Smoothly
Excavating for Hydraulic Excavator
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Abstract: In excavating process, an excavator cannot adjust the action of the bucket timely when large obsta-
cles showed up. This could cause an increase in energy consumption of the machine. To solve this problem, a
trajectory planning method for satisfying excavation amount was raised, which used a two-level planning traj-
ectory method of preimage planning and forward search of lower level to achieve a smooth excavation. By using
Matlab, simulation tests are performed via this method. The results of the simulation show that this method
could make a response timely when excavator collides with obstacles in the process of excavating. Avoiding ob-
stacles by using preimage planning which judges directions for avoiding obstacles and forward search which
completes the adjustments of excavating action and secondary trajectory planning. Through the process, not
only the planned trajectory is smooth but also the joint angles have few mutation.

Keywords: hydraulic excavator; trajectory planning; large obstacle; preimage planning; smoothly excavating
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Abstract;  According to the relationship between the particles size and incident beam wavelength. The ray-
optics model and the electromagnetic model were studied, mainly reviewed the ray-optics method, finite differ-
ence time domain, finite element method, generalized lorentz-mie theory and Rayleigh scattering theory, which
theories were used to calculate the trapping force. And also set out several numerical methods for solving the
light scattering field, such as, T-matrix method, discrete dipole approximation, method of moments and cou-
pled dipole method. The results show that these methods can be used to study different properties of the beams
and the particles in the optical tweezers, and the study methods and the processes have some all different.

Keywords: optical tweezers; optical potential well; geometric-optical model; electromagnetic model; Rayleigh

scattering theory; trapping force
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X A 2E A T RS e e U R 0% 2 TN R I 2 =N e RS O it i s R =R O Y
ACTEBUE R (DI 520,200,100 %6, 120 6 BURE s T X = A ol 30 5L 8% i R A7 D8 22 TN 5 K J . 9 9 T
s 5 i A s ) 9 R » o = R Pl s SRR AR AR A HE T AR TR R R I A A T U LR
[ 520,209,100 %0, 120 06 B AR X =0 HL I G e 0 A7 15 2 00 . bt S T JB e X v O L R s 52 D 1
P2 S MR W3k 1R, & 1o Z O R4 .10 'V« A SBBUE TR 3. 75 V « A R FRGAAT
(B f 2R f= A1/ 150 FR A28 B UL S — YL IR 22 18] A A A7 25 5 3 A1 HL I FL RS 2% A9 — UK B £
DA R H R 0. 8.

1R TR AR X R O LS R ) R 2 AR

Tab.1 Error measurement data of voltage transformer to current transformer

W 7/ x5 At i = A HL O il i = A AU L VUE I

VeA  — 5%1 20%1 100%1 120%1 5%1 20%1 100%1 120%1
" f/%  0.0448 0.0435 0.0508 0.0525 0.0736 0.0488  0.0523  0.053 9

A 8/ 2,418 1.815 0.544 0. 408 1. 708 1.378 0.423 0. 361
i s f/%  0.0658 0.0640 0.0635 0.0637 0.0875 0.0689  0.0642  0.064 7

8/ 1.465 1. 207 0.533 0.432 0. 965 1. 060 0.473 0.416
L f/%  0.0458 0.0451 0.0517 0.0530 0.0191 0.0378  0.0504  0.0507

B4 o/ 2.224 1. 607 0. 461 0. 369 1.735 1.411 0.547 0.612
47 f/%  0.0656 0.0645 0.0643 0.0646 0.0418 0.0581 0.0629  0.0637

8/(H  1.393 1.163 0. 447 0.379 0.999 1.052 0. 443 0. 409
0 £/%  0.0478  0.0477 0.0551 0.0542 0.0500 0.047 2  0.0528  0.052 2

C 8/()  2.086 1.442 0.389 0.712 3. 140 1.824 0. 801 0. 886
- £/%  0.0669 0.0660 0.0652 0.0656 0.0696 0.0669 0.0656  0.0658

o/ 1.444 1.181 0.529 0.599 2,261 1.422 0.712 0.720

22 EARERSFNEEERRFRENZN
X AR AL LA T T AR R 22 I 2 A O U AN T R O R A T )
A AERE HLE (U)D f 80 76,100 %6, 120 06 ML 0T X = AH Hit He B J% e (R A7 5% 2 D k5 SR 19 T il 4%
B A\ i 5 1) 3 s gk o R R LR A AR U AR R T L T R TR B A TR BUE LR Y
800,100 %0+ 120 26 HURE s T A = AR H HE HLJR A A 7 158 2 ) k. W O R A0 ) Fl T L JER 8 I 11 L 25
FZERAE N 2 R, K 29 Z 9 R .20 Voo A N BUE AT .2.5 V « A BT ERIAUEHE £ N
F 2 VU G X T R e R I Y 158 22 R AT

Tab. 2 Error measurement data of current transformer to voltage transformer

" Z/ " St o = A A H Jit Jin = A 400 A I RN A L T
Hafr VA BN 80%U 100U 120U 80%U 100 %U 120%U
0 0 0 0 0 0
2 /% —0.0081  —0.0085 —0.0092 —0.0066 —0.0088  —0.007 6
A 8/(H 6.10 6.05 6.13 6.11 6.11 6.12
) s % 0. 009 2 0.007 2 0. 006 8 0.012 7 0.007 8 0. 007 0
8/(H 5.89 5. 90 5.91 5.72 5.72 5.72
% £/ % 0. 000 9 0.001 5 0.001 8 —0.0012  —0.0026  —0.0030
B 8/ (H 7.17 7.15 7.16 7.17 7.1 7.08
95 f/% 0.004 3 0.003 5 0.003 2 —0.0011 0.001 1 0.001 5
8/(H 8.02 7.95 7.93 7.96 7.85 7.8
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Continue table
. z/ S ALt i = AR A A Jiti 0 = AR 50 A P 9L A A R
VA - 80%U 100%U 120%U 80%U 100 %U 120%U
00 1% 0.0719 0.070 0 0.070 5 0.074 4 0.071 3 0.072 0
. 8/ 6.12 6.13 6.15 6.08 6.07 6.03
C A - 1% 0.052 3 0.051 8 0.051 9 0.0531 0.055 6 0.056 0
' 8/ 5.95 6.01 5.98 5.95 6.00 6.03

FeZ2 . f=AU/U ;6 Fn M2 BN CH R 5 — URH TR 22 18] 9 AR 8 22 B AH A 22 5 3 4> AL s EL RS A Ik 1R
A7 D) A B8 0. 8.

3 REREPHEMES

3.1 EEERRMNERERFMHZMES N
X EE LA 5 2 I 45 R 0k = R A LR A T] PR o = AR A T R = A R - R T R TR I R
U L DR 22 T R (BN BE L 25 R AN SR 3 i (A SR DL RHE R )
3 v T g ol v U L e 1R 2 T ik Y B2 ) ik 23 T

Tab. 3 Analysis of influence quantity of current transformer to voltage transformer

AHAE Z/V « A S8 5%1 20% 1 100%1 120%1
lafl/% 0.028 8 0.005 3 0.0015 0.001 4

A H [asl/ 0.710 0.437 0.121 0. 047
5 75 Iafl/% 0.0217 0.004 9 0. 000 7 0.001 0

lasl/ () 0. 500 0. 147 0. 060 0.016
10 lafl/ % 0.026 7 0.007 3 0.001 3 0.023 0

B lasl/H 0. 489 0.196 0.086 0.243
5 75 lafl/ % 0.023 8 0.006 4 0.001 4 0.000 9

asl/ 0. 394 0.111 0. 004 0. 030
10 lafl/% 0.002 2 0.000 5 0.002 3 0.002 0

C lasl/ () 1. 054 0.382 0.412 0.174
5 75 lafl/ % 0.002 7 0.000 9 0. 000 4 0.000 2

lasl/(H 0.817 0.241 0.183 0.121

FEXS = A = 0 PF 2 LA v Fi O TR R 22 0 L B A A U TR S R E A =
WUAE HL IS I & 76 5 06 15 22 I Ak 5 LU 22 % ) 2 22 ) 300 JHG Al 15 22 Nk 5, L 2 5 22 0 A WD A L LA 22
S P LN

R N0 v I E RS Y R 22 L LU B A 5 A R I R R T RV RT . B v v TR T L LR A —
KGR A 5 B — IR SR B IR SR A LA A O — TR i o 5 R SR A I AR AR
I3 — ARy B AW R TGS 0 v DT MR 25 2 AR AR . RIVEE TR SR ALA BR i T — IR SR ALY
FRL 2 P AL UKt Uk B8 2 7 A JRRONT HL AL R B R AE 5 00 B E HL IR T SRR P VAL 7 AR R 22 T R IE
IR A SR AR it v S 94 T g 0 e O R ) R 2 U O R T A P O LR R A R I Y T
TR 748 S 2 N 4% v L TR T A e
3.2 ERERSMNEEERSIHZMESHK

Xt EE DA B 22 0 e 45 R Xk = A R (] I it o = AR R R R R = R s S Rt R 9 B
FL TS L SRS 15 22 I B P 0T L o HOAR B R W 5 SR AN 5% 4 TS (45 2R DA W (7).

BEX B it o X =R = oo A G R v T R 0% 2 T I A A A A A E A
U A5 AT = AR A FL AL I X B R 2 0 0 22 A K

X e s LR T 5 P M g R O 280 AR T A Y G T RE R M LR 2 . X R AL LSRR — IR B
U VR 5 L T S R AR A 18] 22 90 Je A AT A B ELER S8 T AR 11 0 e R R B T B R A
R o X6 R 22 114 52 W i K » 3o Fof 52 I oF AR 87 22 JE O P B L DR O U A7 A ) O A P T L R R AR
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SR LR R e o — B R S A 90° o4 P T JERAR T R O R R R 25 R A R ) A AT
WAL DY, TS 200 S 5 W & & Tab. 4 Analysis of influence quantity of voltage
B BE AE AT I R 35 2 1 B B transformer to current transformer
NCTT LA O AL g M 2V A BB SONU L00WU 120%U
T I N T R R ) \Af\/% 0.0015 0.000 3 0.001 6
BT 5 W SRR R A BVl AT e ——T
3 e LU ) B 7 18T AT 7 a8l /() 0.170 0. 180 0.190
4 2w lafl/%  0.0021 0.004 1 0.004 8
=HE ’ a8l /() 0 0. 050 0. 080
R 2k B AL S TR B 9.5 [af]/% 0.005 4 0.002 4 0.001 7
Hr T R 5 L R I 9 A |A5V(’> 0.010 0. 100 0.130
T eI ) \Af\/% 0.002 5 0.001 3 0.001 5
[Aas]/ () 0. 040 0. 060 0.120
Forfr R 0 o FE L B s O _lafl/% 0,000 8 0.003 8 0.004 1
jt =R A2 ¥ RE 08 BT A I H = A 25 im0 0.010 0. 050

ZICAF AL LA A A ] PR AL LA R T P B R 22 L L T LR A = e A
AR 58 B » I HL AT AR M R B = A0 =0 AR A AR s A I B R L AR AR L = A =00
4 EL IR AR A B S 3 A I 23 K AR 14 ) e

T3 A0 B T IR PR T B A M R O L e B A R R UL ) I A T s A N i R T TS A 2 2 L LA
J 77 T I N 3 R i TR B T 7 5 R A A B 1) 5 2 e L TR 1) 2 O A 4R Oy i o
1 BRA AT i e a0 A B9 % 4 9 i BB T

S E 3LHR:
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(5] SR, HUAE Tk S fit BB SR LML b0 v K RK Ha AL, 2008 :17-26.
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Improving Texture Cache-Hit Rate of
GPU-Based Ray Casting

DU Songjiang', ZHANG Sichao®

(1. College of Information Engineering, Yangtze University College of Engineering Technology. Jingzhou 434020, China;

2. School of Mechanical and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract; This paper presents a method of improving the texture cache hitrate for GPU-based volume render-
ing. Firstly, we analyze the data layout of 3D texture in GPU. Based on it, a dynamic strategy of selecting the
thread block shape according to the viewpoint is proposed. The strategy can minimize the access stride for the
warp-level threads. Finally, we realize the method in CUDA (compute unified device architecture) and testify
the effectiveness. The experimental results show that when the viewpoint rotates around the x-, y-, 2- axis,
the frame rates are 1. 08, 1. 14 and 0. 98 time faster than that of static thread block shape configuration, re-
spectively.

Keywords: 3D texture; ray casting; graphics processing unit; texture cache
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Bty CUDA (compute unified device architecture) ) GPU,iZ$ AR {# GPU M KT sk i) i FHE— 29~
Je ) T 2 Ry ik, CUDA g 28081 AT LU o 2 158 578 GPU A58 1 52 8L, I 045 w08 % o
BORD . AECH CUDA (1 GPU | BEAT LR B0 55056 Jn 3k 1) 0F 58 LA, Marsalekl 485 5 g 50 T 5
BB HL IHSCR AL T 36 F Shader (13230, FEABE AR Z i 9 (9 AT 42 T . Zhang %65 RT3 1k B A 2%
W CUDA B OGS S B L Ml s ROR . SR 3 5 W58 & B >0 R B3040 A0S 25 R i, 22 ) i 50 %% 1) 2%
32 W R e B FE R A SO GPU Y B 144 28 5 4 U5 A7 A5 B0 1 & B /M warp AR SO 1 1)
IR LN & N RS SN e =y K Y

1 CUDA Hizt&Eny

CUDA ALK CPU R F 4L, GPU AE Ry ik 5. CPU 1 37 #1732 45 7k 58 19 35 55 40 33 A0 &
FITH5 . GPU W% 7 F AT i B R AR AR 1 917 40 BEAT: 55 7). CUDA 318 3 238 % 2 45 CPU %] GPU
1% %  Kernel BEIAT .GPU 2| CPU #5144 3 43K,

CUDA 3k [ #4584 £ 28 F& (single instruction multiple thread, SIMT) #4785, B GPU F W F A
LEFRIFAT AT N A% R 2L Kernel . 5 4b, CUDA K 2k 8 21 20 g B A% L R AR B V2R RE 3 SR T i )2
W IR 2 2 IR I A7 2 45 4 . A7 A2 AL 5 RO BN 2R R BT D0 1) 2 77 7 0 AR M A7 i L X B Y 4%
FEA] DL B I SEAE A A% X T A AR AT UL 4 R A At e 5. b 2 R AR AT AR 8 S SO N AE . F R
1E BT B8 55 L .

2 QEPHFEINMREELRERRE

AN T2 R WA 2 RBAF SR N AR ) B A7 32 B2 G A7 2 ) B AH AR B0 . 25 R AR 4R 1
I 6 2 X R B A SR A ] R 23 0 0] 25 0] B AR AR A R 2. 1R ot A FH S0 B PR A R A AR B O 3 T
P& SR AE 2 Bk B v LS I E AR 0k 1. AEAS TR B U [l A E5 0 T 3% AR 19 R A OB R R ) 1Y
2.1 GPUYLBHNEMNHTESH

W R B TR AT = 4E SR Bl AR SO N A7 19 A Ry I 1 R

SEBIENKTERA N N.H N =20 E 1 . =4 e n] LU S 420y B iy = 7 1) 1Y 48
G AR R NAEH Bl DL —4E Ltk 1 07 sUORAF s T AR SO N A ob B Z4E S0 D)l A SCHA7Ad s v LA
Morton % it it 75 40 21 (i Sk T 48 1) 119, Morton 4 i H A 336 I A 4% v, Dt 56 1 2 8ooc 4 i il
51 B e 2R Z S5 R E 2 .

2 -
0 _1, T4 _15, ]
7 7
2 L 6 7
e p )
8§/ 9 12 13
ARk i
— [0 A/ /] .
Yy
Bl 1 =48 s Bl 2 B o g i 2 K 45 4
Fig. 1 3D texture layout Fig. 2 Hierarchical structure of Morton code

A 5 SRR A T AR U IR 1445 ) Ry AR o LR T RSO 40 A0 1 1) B B AN S A0 1 Y
Bt 1 F 4,800 2 F 3. R A B BOIC 2 18] Y 85 B2 RN g AT PR DL I8

D) MABLITA AR = ALbR. R 00 AL SOT B A AR B9 2 D) 7 L. DR A AR TR
x My AR AR AR ST (8] Y 5 AR & N7,

2) MABMBOTA AR @ By, FEZNEOUT  FHABETT H BUAE [R] — V) 7w A AR 4000 22 18] 1) 5 JEE 5
A ARG AT A O AR5 o AT I RSB AR KA ES VE F O 1~ 3. SR B TR Y B K S
BUAE A ER £-1 2 (AR 4B B 22 1] CI&T 20 B4 3 25 7K - AR ARl A Z0T @ 6 5 U 4 30 AR A il R 2000

http: // www. hdxb. hqu. edu. cn



5530 FEARIT. &5 R GPU B4R T SC B A7 fi b b2k 85t i ik 629

c Fd Bt b fd YRS 535010 40-1 F 2X (40— 1) 80T a il e YRR 5] 53 0 R 24" 2 X

SYar BT o A bR B B

k=0

=2 -1
4,,_24k:2><4 —I—].

3 (D

W& v A bR 5 oK N

ST !
. 24 =2. 0=
ﬁﬁﬂ;ﬂz(w2+2>/6 FM(N242)/3. B L F4#7

2470 =2 (2)

PO N=2" HUH & sy A AR I SO0 IR RV ] 25

AL W vy B = AKRE VT IR AR ST I V7 B5 B AR 10 2 ¢ 6. th TS0 ZE A7 1k ML JL T
KB 5 (MU F 3o B 50 30 P 17 1 K 5 0 17 ) 2 ﬁmwm b
A7 e e A 75 B VR R R R il

AN S VIR R — =4 g ) R/ s B, i 3 s, i 3 : 7
T« L0 T DA% 0 1 PR S 140 9 45 5 5628 0 ) 0 S ==
CHPETT IR 522 b B VA R O R B i
i R 0 RO 458 5 M AR B S e e e 8
PUAEIN 0 SCRLZBAE A 5 L 7 ) S0 B0 Y A S B R O 2 o 7 1
HEAT. 3 R [ i —

=g A R

Fig. 3 Sketch of accessing same

2.2 ZIBHE warp BILAFEIK

CUDA 4 JIr i HATELR ARG 5y AL FE .
1 A2 A warp 41 10— 1> warp /& iELEN 32 MR, L2
PeZ [ FZR R M 38 AT LA 2R — 4 5l 38 4 IR IR. S R AR Bk B oy 4B Re i R R T g T
warp [JJEAR. KFEHRFN warp BPIEAR A0 1 s,

— PRy 2

slice at different viewpoints

F 1 R warp BB R
Tab.1 Geometry shape of thread block warp
LBYTER warp IR B | ZKBEPIER warp BR R | EBEHEER wapBR O R
1X256 1X32 1:32 8§ X 32 8§ X4 21 64 X4 32X1 321
2X128 2X16 1:8 16 X16 16 X2 8§:1 128 X2 32X1 32+ 1
41X 64 4X8 1:2 32X8 32 X1 32+ 1 256 X1 32X1 32+ 1

Hie 1 n] I 2 R B iy JU AR AR 2 B O AT B B K - 1) i A 5 X I FY) warp ﬂ&zli(ﬂiﬁﬁﬂ‘ﬁ Az 1.

2.3 ETHRHNEBRRERHESE
fBCE MR AL T A AR AL O MR A8 A

ol 1 A AR Y P TR B AR R

AT Y 6 A ST A0 L AN 4 BR.

y

=
S

J

FRAD T8 Ay 24 1A A B il b ) PR A
Bl R SAR 5 AT I AR B 9 — 4E
J RUSAR B Z (R 6 RRCR . FI SCH
R 2 Bl ) AR S R B I R
AN BRI AR B 1Y Bl 3 T
YL I 3 25 kR R i B A7 | s |
ngi%ﬁﬁ%iﬂ, s S Y TR ()18 5 O

B PAE . AL LRI I 2 9 6 SR L
B e N ey e Iy P

o ~ Fig. 4 6 kinds of typical situation
FEHN G 4k g5 N AT 1O F- 18D, A0 BT 4 Ca) il

()Pt 1 () EH 2 (o) 1THH 3

Y
1
I
[
[
[
[
|

y

between volume axes and screen
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E ACe) i) xy-F-1.

T2 i 0. IOPAT T BE R U AF B P SN Al D A i an 1B 4 Ca) LB ACe) I 2y F
T, BT o T EGTE oy U ) B BN R S o il o .

]R3 i RS AR, AR R s AR B A 0 )k R AR B IR AR, G SR 3 A B
TR LR P TE o warp BOR AR WK 4CD LB 4Ce) JRARBIAR N 12X 2565 40 5 32 b 75 i 2
KR 2 38K OE warp I FREL, Q& 4(a) [/ A(b) LR FEHUIBAR K 256 X 1. % F HAth kb F
JF) 2t 8 R 285 R 00 3k 9% 7 L ANK TR A 1 warp IR L 85 07~ 90° Y i % [X ek P VR 41 43 1 6 4 i
P X5, B 1572 — >3k 8 DX k.

PEAE B3 AR v WA AT T T i AR 40 mT DL MU 43 1 58 3 A Al b il A e 2 78 48 2 45 T . O B i —
U WY 3 O DX ) R AR P R R G A TR 4% o BhNERE (2R v BE R (BR = RhE R Y R SR M. e R A
FEG R 0..0, KO, 415y 5 i ik P XSk 8 iR 2 R,

2 BBYIURIBAR G 3 45 e 4

Tab. 2 Dynamic choices of thread block geometrical shapes

0°~15 15°~30 30" ~45 45°~60 60" ~75 75" ~90
(®,,0,0) 32X1 32X1 32X1 32X1 32X1 32X1
(0,0,,0) 32X1 16 X2 8§ X4 4X8 2X16 1X32
(0,0,0.) 32X1 16 X2 8§ X4 4X8 2X16 1X32

HI 32 2 W 58 o BhREHE I F2 A - U6 2P AT TR AR warp PRI AHAR B OLEITE « BT A R
I 25 A /0N » G A7 i P AR B PR L B R K PR warp ROZRREBRIEAR L /I 256 X 1558 v Bl e 55 , oF
A7 an ey ST G B E ye ST AL o BAE D v . O TR D AT 8 R SR B A
HR B warp (9 ARAL R ARCDR 2 T 2o 8 3 T EOIR 5 (R ML 58 = BlRERE I AR AT S T IR 2O oy P
T o EL 32 501 by 7K PR AR S 3 EOIR S warp BOTE AR B G AR RL A8 4k . 5 58 v RlTE % AN ) Y 2 7R X A i
A A AR U

JRERE F1BE D 90° ~360° M, warp JEAR S 4R A Bk (1 JE2 DR I5C B A1) FH L ART 8 368 O 22 45 3.

3 EiXiEZE

RV UG B 5 14 8 FOSE 40 S WO H B A s AR T il R fm o WX H, — LR
GPU h—A2F2 block Ff YL A Kt m 8 IR T 2 1 B8 A B 4 5 28 A0 2o R i i o g B 3 o B, R
Jit e HRT ] 2 R B 9 i T DA R 3 — () . 2R B R ] 4 A Ry 4E B RN w X b, [R) BE M, 2R
grid 1% F RSG5 M . BIL TR AR AR AN BN cell(W/w) Xeeil (H/h) A, 6 F8 grid w28 7 4 b Al it
FE b ARG R AR B XS R FR

u = blockIldx. x X BLOCK_SIZE + threadldx. x,
v = blockldx. y X BLOCK_SIZE + threadldx. y.

B TR AR B AE S = A ORI AR AN s 4RI GPU o 2% FfE A 4 10 e vk B A% 38 iR Bk 3 2 T
P L i R R AL 45 o BUEAE AUAS I B R L E D 2Ry floatd () —ZE S0 R, UG A7 b i
P G B (BT AR P B A S A 1) 4 180 02 2F i IR BRI 0 s B e e B — A 4R R A Ty — 4
PR 3 72 I HLARE A B0 G 4 i AR 3R iy R AR #2333 738 6 0 D92 A7 i s 100 T 40 20 R L 20 4o 0 1
PRAFAE H f N AE D B OCER AR R B JEAT RAE Il FH 27 A7 728 B DR AF e I 2L, d5c )= o 4R
SO ESRE A2 R WA

4 KIS

R ERE T warp S BRI A7 Ak B 28 FE B 2l 25 TC B 1k S 8 A0 32 B A gk 22 o ol R A 4
VB 7 ¥ 10 A0k B B 98 F & o Nvidia FF 3% 8) GK110 22419 Geforce GT740M %I GPU;
CUDA SDK # 5. 5. GPU Ry RE 4 MM B9 B 88 18 3. 5; CUDA B3 o 384 AR5 K 4 1. 03
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SQL Injection Attacks and Defense Based on ASP. NET
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Abstract: This paper research the causes and attack distance of SQL injection attacks, and illustrates through
examples the SQL injection attack methods in on the ASP. NET program. The research shows that hazard
character verification and abnormalites codes handling are the most important to prevent SQL injection. By u-
sing keywords shield, SQL parameter optimization, data encryption, user information check, storage path set-
ting, and implement safety measures can improve the security of ASP. NET website and effectively prevent
SQL injection attacks.
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{52 B0 7 [ 46 WAOECHE 2 1Y) D e
SQL AT 77 A B —A> B R PR 2 AR T 38 1 3l & SQL i R 2234 Web N AR 7 47
s PR AE. A0 2R gn 5 0 AR S0 P A 1Y X — S B L 0B 4 o 33X U A7 i o AR O TP A B A
i, SQL I ATEX FEAIIE 00 T W25 5 th 3. 26 — > WY SQL VA et ) 7 6 47 UL W BT il i 9 4
KT R P B R B AT SR AT SQL i AR
var User Name;
User Name=Raquest. form(“User Name”)
var sql="“select * from Users where User Name= ‘*“—+User Name+""";
i FH 5 MR A 5 78 9 A3 — A TP 44 B IS xiaoming 73X LA 719 6 i 4 A9 25 Rt 2 - SE-
LECT * FROM Users WHERE UserName= ‘ xiaoming”’. X B , JlIAS 2047 101 A 16 -
SELECT ¥ FROM Users WHERE User Name= ‘xiaoming’ ;droptable Users— —
Forb 435 G S TR 56 J8 55 I T A 30 79 O 3 5 © — — 7 Ay X I TRT A9 PN 2 R AT A RE L A B AR T TED ) Y
TR W RN A AT LIS AU BRI S AR B H B ) L IR 55 4% 0t 25 B A . T SQL Server #
VEA TR ) st 2 AT A7 JF X Users SEATTR BRAAT N AR — Ok B 2377 AR W] A 14 ) el

2 B

2.1 EF ASP.NET-HSQL Server {4 M a4 I &5 52 5 #2 #
KH G G BRI D0 SQL FEAJE G & R ARARE .
string sqlstr=“select * from administrators
where name= ‘“+name—+""and password= ‘*“-+psaa—word+""";
Sql Command comm=new SqlCommand(strsql,conn) ;
OleDbDataReader dr=comm. Execute Reader();
if (! dr. Read())
Response. Write (“{script) alert (744 % H %} 5 B9 265 A IE#)
(/script)”);
else
Response. Write (“{script) alert (F{IE ) {(/script)”);
Hodp s conn S B 12 3% 2 B9 X 4 s pass-word A %1 s name A fff F R AR 8 4 . #7 L administrator fE
HEANEAE PR 44 5, pass-word BB 654321, WA A YL 3ok B ASP. NET IR SQL 154
select * from administrators where name= ‘ad-ministrator’ and pasword= ‘654321
H O P DATE B e v 4k 31— ZR A S i B L B BB RIS W R A P s AR T P 44 2 “haha” OR
3<TA—— 5K 456 JAF4 , ASP. NET [ I & 3% 45 5088 2 I 45 #% 19 SQL 15 4] Ky
select * from administrators where name= ‘haha’ OR 3<C4 — — ‘and password’ = ‘456’
BT PR — — 7R RN AR 84 . 3<<4 5 B, OR iz B b A gdis R 22— A2y, 75 4h—4>
X Y. 3 BRI AR A 7 2L B TR SQL 15 A) where LG B9 454 87 - A8 4 dr. read O 3& [0 A9 45 5 il ad-
ministrators F & A0 A R AT DL S X P 5 0% 8 SR K P SO i AR B AR R —Fh T B
b LA — AN [R] Y A T v o H L PR A ], 75 B4 dr. read O3 [0 07 (1 25 SR 3t vl LA

2.2 HIBFEFEH SQL EN #*1 HPEBRR

WA BN S 5 S B B N A AE 72 users, FL&E Tab.1 User information table
Mz 1 . 2 1 vp P 4 name /R B A pass- FEAR  FER&NL BEER RGN I
word F75 s PV S G level 5.1 FRE TG .2 £5 Name — JHfr47  char &) 2

Password Y char %I _
Level 49 char B —

IEH . 2G5 5E P R i e AR I

strin strsql=*update users set pass-word= ‘“+password+"”’where name= ‘“+name+""";
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OleDbCommand comm=new OleDbCommand(strsql,conn) ;

comm. Execute Non Query() ;

TE conn Zb %y A KU P 3 X 4, Horh " password” & B8 P Y8 6 i 5 33 A 5 B TR R R A Y 1 O
N R R I AT AR S A B R P xiaogang SHE [ I 7897 L level = 97 B LN SQL 1K
) 3% BV BUE B O s update users set password= ‘7897 ,level= ‘9’ where name= ‘xiaogang’. iX £ [
W SRR T8 ] xiaogang p 8 B AE BE A

3 ASP.NET M4 SQL i A\B5E

3.1 SQLENHIFEHEE

FEXT SQL Ay S ZE 3k | S 30 B8 A A T B4R A A A 5k s AR 2 4 B AT RELE
W AT HE ) SQL S 85, 45 Bt E A7 in 5 Ak B A 30 P A5 R R A AR R IR B R it ASP.
NET [ 38 2o b iR #8087 3 o o7 U %80 in 5 L B AN 48 4 L 3l SQL T AT i S 0.

D P A N 2. R D3I I A PN 2 A SN N B 28 Y L sim i AT A N A R BRI 2 7 AR S
W JEF AT AFF A 2R E.

2) M AT A AR I A A U A AR VI R B L A R A H A e AT AL S i Fe
Ao ) EHE A DL O R L A R R A T (A RRAT) L % e /RIS =T RS
CFAF R BRAE ) o LA S “\ 7 TF 46 (0 5% SO 5 4.

3) R A ik AR 1 O 2 25 B P HE AT R T U [0 I S A it A A B o SR AT SR T L
ST BEAFfift B AR T8 2 U [a) B0 . 7 15 B T-SQL AR 7 AU 09 6 77 % 422 I, 2] gefif T 28 SQLL,
MAEZN S SQL. M F 8 SQL B, g A S BURBEIE H A S 9 4 FIR 4 19 SQL 15 4] 5l & J& I
H ) — & 43 . AU RES 7 3 S SQL I EUE. TE VT [ ik B i, Y28 B4 A SQL J5 exec $0AT . 1] Jif
W p_executesql FI'E TEZ S HHEAT U ). G0 A #S SQL I, AT LA B 3 it ) iy AR 3R 22 2000
44 A e OF B A S g AT By A B0k 1 RE A A R 1 A 2R B EG TE R PE A E T SQL Server |y Parame-
ters B4 . LEAE ] Parameters 455 B3 A2 v, 4K B A R 4 28 28U 50 0E 4 PR 2R ml 4 A A A S S
T IR AR T A B IR 4 AL B

4) R e, AT SQL SHE M TR Y 1 P15 A B b R v L BB AS A AR R o e
PE. A — 3 0 RV 2R 0 52 ) o 5 S5CFE U o) 50808 e 1) o R T AN AT DA BRI B T FF B B AR R AT B DAL B
RRA SQL S0, A AT Lixd B B4 SQL i m) iR 7 47 i 0]

5) X FHUERESHE HEAT N A A . T X R B AT ORAE I S fn % P A B A T e A
BOHE 1 N 2 1 22 Ak DAAE At 0 0 P P A 5t o R A X L 4% I 1) SO L K s R IR Z T 2 &R
A7 I B AN [ o 22 P Jn % s 1) SO KRR B 6% S5 A 30 1 Uk SQL /% 1 A . System. WEB.
Security. FormsAuthentication JIll% J7 27E ASP. NET £ 385 5, 55 5 F I8 545

6) A% 1F K Mk 55 A v e 1 T S AR (0] 25 O T ) B AL R T N B3 AT LA © & R T N B
hy HEAil 7R HRAE WED B2 75 7 A= 0] R e 90 B O 3R 7™ 28 5080 2 b 1 5 a0 bl L 35 1) JR B B R R
SLm. Hean, X ASP. Net A4 it B SCff (WEB. config) #:417i#%  : (custom Errors mode= “Remote On-
ly” default Redirect="errors. htm”/). ¥ & 5 W5 - ¥ — /R “errors. htm” Ay @ & A Fim . i
AN F SR 7 W ST A A B TR R A LR A

T) EATRE WG RS &) KO PR 55 B TE L T A W B 55 4% i Web R R R AN R] L
WA 22 E () B 55 b AT A8 DRt AT AR 28 48 15 A% 1 7 Tl 455 i AL i B B K8 L A A
R it T E 8 i I 55 e P 1 508 6 A% i 22 I I ) A7 oA . A B SIS BRI g () s BE AT DLGE 2R Web £
F 5 80808 P800 o DX TSR AT S92 Bt mT L 5 0 0 B Web B8 Fe FlBCHE 4 A7 i 54T 92 B b) NTES
A AR Ay IR 55 i 43 X8 M — A% =X DA s /NS RR DAy A JEE 0] L 45 BRI 5 Web Fi 5 AN BRI ER 48 T2 250408 AL
M. o> WEB B I8 5 15 ) B8 e B o 7 058 FH 5 A 45 i AR 1 850808 P Tk . D {87 19X 4% PR 58 B i vl 4 L2 4
1 Web N AR 5 50022 4= il B 07 FH )23 22 4 1Y) Al 2 0 3 )23 R 0 2 2 1) 4 4, i DA TE A B I iy A B 722
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AT B [ B B TR A A DU e R A O 2 A A RN BT 8 1 A L DA B R R S5 A 1 BRA T
RG A AN T HEATE %D
3.2 SQL iFENHKIBAE R B

1) A G 08 P S AR BCE A B3SO B 8. FE T Web 00 1 pE 4T B0 X B0 R S 8, B H R
AL AR AT AT W AR T A T W VB SS RLE S SR AR S AT I AR R SR Y —
[F] 3 B2 A F 45 5, 40 select, delete, %, from, union 55, AN GETH BR & 45 . W LA PSR AS B KRR
YR R A2 B R A AT AR AR G A g IR AT R R

2) VB PR R 55 A A AL RR. 7E Web BUIT % 42 808 2 0 4, AT BB 5 R A H 0L S Ay, —
FBERE DL R AN SR F Web TUIH T ¥ 28 48 0476k 05 20 28 G0 2 (0 i3 O 2, Bl 2 70 38, 0 AL PR 158 8 s B 13
IR N BB E BRI P RS TR A R SR AR

3) B AN H HE Y A2 H AR AS F AR DUTH AT OC P SO BR . 7R g 5 AR 00 3 B b AR R DR B R AR 2
DAL UL 1 B8 A 3R sl T LA BEL Lk S R i — L TR SR Y 9 3 3 A T

4) AR I 4 B O, B KB AT AR T O SR Ak KRR N 0 L B Bl o A O B RN 28 2R A Web T
T A3 ) Tk o S W K PR S A AR I L A 0k — ) T Y T g AN IR 55

TR

X SQL A Y RS I 2% 17 2 A IR A A o A 00 00R B T AE TS B S . RS OO 2R R
SN BOAR BEAT 207 Ui SQL A T 17 R B A+ 5 SRAG I 35 5 2 Bk o s S A ) s 1 A5 T 7 o
i o [ o 0 5 BEISUACRE 25 3 — 2 9 SR o A0 55 4 i U5 T 1 e 25 00 B A A 3l 25 A A+ 2 7 A
I EARARZ, 5 LA (H 75 RO ER RO R AR B SQL 1A IR Z )5, i B & & bk dE R sl 2
e A G R U U IR 2 1) 31 246 1R 55 Tt o i £ 45 G I 5 R DGk % T T ) 7 B AR IR A L B
R S g i & RO HEZE.

ASP. NET R JF 4 10 15 SR LA AR S I D9 AR A7 A8 19 [n) g AR 3 B TR L H A B3 A
G 5 R I ST R X i B S A S BB RO A AT R S RG R G R LR 6 s SQL IEA
M. 1 i 2 2 S BN HLT TS 30 & SQL 141, 2) 3 J6 58 3y AP A 1) - A5 2 AR AR
54T SQL A4 AR, 3) Kl BUE A9 ABR 7] B, DR GE S #2080 2 R R 9 ] i e e 25 7 S A0 AR 55
o i A9 0L 1] 35 TIE 552 B A 19 D7 1) P ] 4D A TR I ST AP A L Ve 5 BURR Y £ B B R 1
BB PR v 0 B 4 8 O T RN P — B30 AT B X SR Sl B S L A X e D AT B
Y. 5) X 3R [E0 A AT A I L A 10 S AT A AR EAT AL B 6) B AT AL BRI B B dpe A ER.
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Towards Lightweight Embedded Virtualization
Architecture Exploiting ARM TrustZone

WANG Liang

(School of Information Engineering, Xizang Minzu University, Xianyang 712082, China)

Abstract: According to the existing solution scheme of software based virtualization, the arm standard hard-
ware technology, combined with the mature technology of Xilinx ZC702 business platform, the general-pur-
pose operating system (GPOS) and real-time operating system (FreeRTOS) system running at the same time
are realized. Test data shows that the virtual machine from the RTOS to GPOS system context switching over-
head is 3. 10 us, opposite is 2. 64 ps, memory is only 1 KB; the performance overhead introduced by the virtu-
al machine monitor (VMM) is low and with a smaller memory footprint; ARM TrustZone technology is ex-
ploited to implement a lightweight virtualization solution with low overhead and high determinism.

Keywords: embedded systems; virtualization; real-time operating system; processor; software module
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Design and Application of Man-Machine Interface for
Distributed Control System of Power Plant

JIANG Manqun', GAO Wei*

(1. College of Art, Taihu University of Wuxi, Wuxi 214001, China;
2. China Huadian Corporation Jiangsu Branch, Nanjing 210000, China)

Abstract: Design two sets of 1 000 MW ultra supercritical generating units of the central control room and
based on maxDNA control system which used the man-machine interface. The central control room contains 6
function zones. The man-machine interface of the maxDNA control system includes the marking area, the con-
trol area, the input/output area and the information area, and also it is the first application in 1 000 MW power
generating. The results show that: the design of the central control room and man-machine interface both fol-
low these priciples, including the requirements of the unit operation, the position of functional partition, the
man-machine engineering requirements, and a high level of security, the operation has good result and applying
in 6 domestic power plant so far.

Keywords: centralized control room; distributed control system; man-machine interface; power plant
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Visual Analysis of Crime Clusters Based on
Space-Time Permutation Scan Statistic

ZHANG Yongtian, WU Sheng

(Spatial Information Research Center of Fujian, Fuzhou University, Fuzhou 350003, China)

Abstract;  Firstly, based on space-time permutation scan statistic method, this paper analyzes crime of
Fuzhou City in 2014 in days and hours, the space-time crime clusters in different scales are obtained. Then,
combine with the data visualization technology and propose interactive visualization design for the results of the
analysis in multi-scale and multi perspective. The results show that the method above enables users to view
crime hot space distribution by date scale in monthly, month-date segment or week-date segment and by hour
scale in week-date segment or holiday segment.

Keywords: scan statistic; crime hot spots; interactive; visualization; space scale; spatio-temporal aggregate
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Tab.1 Detection results of stealing electric bikes clusters in January
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Energy Efficient Routing Optimization Algorithm for
MANET Based Multi-Objective Differential Evolution

WEI Wenhong, QIN Yong

(School of Computer, Dongguan University of Technology, Dongguan 523808, China)

Abstract: To find a balance between energy consumption and optimal routing. according to the principle of
multi-objective differential evolution algorithm, an energy efficient routing algorithm for MANET based on
multi-objective differential evolution. In this algorithm, the shortest routing paths and network lifetime are
considered as two objectives, and the fitness transformation, non-dominated sorting and crowding distance
technologies are adopted to optimize the above objectives. In the optimization process, the modified mutation,
crossover and selection operations in differential evolution are proposed for. Compared with other routing opti-
mization algorithms, this algorithm can achieve better result between network lifetime and optimal routing,
and provide higher packet transmission.

Keywords: multi-objective; differential evolution; mobile Ad Hoc; routing; lifetime
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5530 BLOCL, 4 RMZ AR 20 LR 3 Ad Hoce 2875 RE % th 38 7% 655

P R IR BB iy e B A RIS VR 2528 X 45 2688 3l Ad Hoce [ 4% i i BR800 2 2 - U
WA 8 Ad Hoc 45 #% th PR iSCHEAT T 732 MR 910 S0 4F 5, Bk 1 3 4% 05 16 RIORL - BE S L 0 RS 3
Ad Hoc [W45 (1) i iy 550 52 B 5 1 BRI 22 43 AR 3 0 S8 R 8l Ad Hoce I 2% 14 45 fiE % bl 4035
R WAR 5. A SO T 22 0 B TAE P 2 BRSO BOR L [R5 8 R BE R AR I 2R R IR T2
F b 22 73 FE A6 1715 BE 8% i 333% (MOR-DE).

1 (e @R

# 3l Ad Hoce PZEABIHR AT DL — DAL 10 G= (VL. E)RoR. K, V="_0v .0, v, } KR
BT AR E= {1 vy v oe e, ) R R 2 R A BE AR AT R RIS 1] 5w 3275 5 0% 1) A9 A A7 | ek S
I 9 45

R s€V Jy g il T R d €AV —s) R EE M BART 20 [V (UBE [ E 8RS B 8GR
IESEHUEE G W — R 8% e b i el AR I S R T 58 o K00 )

Cost(e) :E — R, Delay(e):E — R", Bandwidth(e) :E — R".

TEBE B ARE p (o d) FRARTET s BIH B A d B9 FEAR , R AN 19 28 1) % bt A A o K I 2iE

At 58 o6 B

Cost(G) = > Cost(e), (1)
cE
Delay(p(s,d)) = 2 Delay(e) , (2)
e€ pls.d)
Bandwidth(p(s,d)) = min(Bandwidth(e)), e € pls,d). (3)

PHBBET AL ¢ B BESN Deg s FIRRER N Enyi s, 2n 190 ¢ BT 0 5 BOBUE IR 0., %8 1 0t
— BN A T IEFE R RE A

TBUE @i A0, BELTE BT A (9 3 5 R AR S U 2 R j Z T RE I FE N €y =@, X0, UL R
AP 2% 19 A A7 I [8] 278 A

Tot_life(G) — min{—2

Yi
i€ 2 C.,

Ehiﬁ(zk)ﬂ’ﬂl:*ﬁﬁﬂ@ﬁﬁﬁ,%ﬁ%ﬁﬁi?ﬁﬁmﬂif |

—MefE BT FER B Ad Hoe M2, B f AU 5 R 45 2R A7 I [R] 2 2 AL P R Y IR K (R, Al LA
FIBALIX 2 AP R A 2 F BRI A ) [a] I . SEHE b A I AE A0 9 25 IR A B bR R
IRV

I (4

Min: f(G) = {Cost(G), — Tot_life(&) ) »1
s.t.  Delay(p(s.d)) < QD, - (5)
Bandwidth(p(s.2)) = QB. J
TE 2R B v e R B IR S 32 /8 T 5045 T I A 1 B QD dre /Ny 8 10 32 K T BAE T E k E
6 v Y de /N B B (. QB

2 MOR-DE &Ei%x

2.1 BEREERE

TE 3 Ad Hoe P4, B & DOIE Y 2020 5 A9 1 a0 09 B AR 41 8. B 25 B A2 AT LA ROR 1 AR
A, D) e A 1 i A B BT O 22 3 BEAR SR VE T i — SRR Hy T B H b AR I A B R 0 S S R S 1Y L T
TR AR 1 24 2 0 2 A [ 1) BT AT T B A B /N T AR 4 B 1 00 W] DA SR i T b0 iy O X e B AR
KBS AR
2.2 HiEHiR

MOR-DE 53 2% FH 29 A0 SRER (A SCBCHE T 0 55 B 25 R A2 g B 5 T 22 H AR 22 43 i AL 50 1 5t
RS
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D PRI A6 AL. X T3 Ad Hoe WZEKERS G, BEALAE 7 NP 2R U819 f s B H AR A d I B%AE . R
FEAZ G A 7 A XS X NP Ze A2 64T S i BRI P7 A2 7 BHA NP AR 46 iR

2) 78 SR W 25 o3 AR SR v A AR S R A S R ] 22 O3 1) R T A — AR S AL B rand /1 B4
AR ST AR B WA B 3 A 2y, B s X T s DAESRR p BEALMLZESE 1A a3y a5
W s; SRIG UT A o s N EAR T 1] 5T 07 1) A RO [ A 19 s, RS s, BB A o R s,
Fd BXBBERE S 2. A s; Bl d B IX B Bg AR A 5 I R B AR BAR R R s I — A A
HEBHRE N k. 3B AEZ G 0 T s SUAZ N 2 Z 0T R PR AR, TR B, X T o DA p BEHLHE B+ —
ASEP A R s SRS ST s DN BRI R ST 8] A AR R AT s AR AR s R E] L )
8, M s Bld X BUEAR S 20 s Bl d Ik B A A48 5 A0 RO FR B A R B s ) — B
SOz R BB B k. &0t Bk 2 MREZ S o, B s SRR 3 AR AR R SRR SR L Y
S A B A AN SR I AR R 5 [ A 5

3) AW X T A Mg IMEAS CR FPRE e 48 2 DAMK o0 Al 2y o AE 20 F 2, O BE DL ML i
FE2 AT R s M, VB2 SCR R B o it SRS LSS AT R s RIS s, Z ) A BB AR AN2RAE 20 B 2, 1P
WA R BUARTR A5 5 s, s, DU e ik B it — L Fr s, BB R BN IE.

4) PEPER M. R LA AL BB AR F A TR B AR s EUE. 257U R SR ACAAS K )
AR A AR 5 4 SR A PR SIS 7 A0S A T 25 55 7 A i R AR R S AU R 2
[ 2 A SCHE R 5C 2R o T AR A 1A T AR A A T3] B A7 A

gi E PR SR DA R

Algorithm 1:Pseudo code of MOR-DE algorithm

R ERRL G T A0 s B EART A d SRS x (1<i<KNP);

Xt PR AR SE xi AT s // BN xi =sstosh, e odsx, =ssT,sh, 00, d.

A BT EEFIHE Po= (X1 4%z 000 xp) 5

THEAEE Po 19 H AR ok 5005 0 0 29 i R RE T 5

t=03 // t FRIEL.

5

repeat
t:t+1;
P1:P1f1§

for Rt P, S — K do
i 1172 S R m SR S A28 S ) o
iz 1128 UKW SR S 28 S ] 4t 5
i JH BB e o AR 5
end
P.=P.,;
THERIEE P iy H AR R 5005 I (8 A0 20 315 SRR B
K AR SCECHE Y R0 B BE 25 HE P B AR IR EE P b 38 NP AN AR BRI FpRE P
until G s/ G 758 B K BYACEL.
i L DA P
JE bR 22 53 WAL B L R A2 2 N O(Gae * NP » ). Hoi G SR A ARE. IR S S HE 6 B )
AN OCk « NP, ok Sy HEREL SCH k=2,
T H0 B BE B HE P 1 i ] 52 2 FE Ok« NP« log NP) it MOR-DE ()i [i] 52 7% £ h O(G i (NP
n+2 « NP*+NP « log NP)), Bl O(G,,.. + NP?).

3 KWHERSW

J T K AE MOR-DE 8 (8 %M B MOR-DE 8755 SAMP-DSR, QAMR"™, ACECR" % %
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HEAT S2I6 L #. SEI R 3% R Matlab 2013b 45 B F- 4 » Intel Core Quad CPU 2. 83 GHz,4. 00 GB £, &
Jl Waxman's BfibLA: 7= 2k 1 A BEHLIO RS 8 Ad Hoc [ 4% 45 #5551
3.1 BHKE

SRR BENT D MK N=10,20,30,40,50,60,70,80,90,100;2) 4% &L H C=rand(2,10);
3) BEPRHTAE D=2/3XC ms;4) & H 56 B=rand(50,200) Kbit « s '35) 5 S fEH E=40 min;6) %5
& J R SE QD= rand(60,80) ms;7) HE# /Nl 58 QB=rand(100,150) Kbit « s,
3.2 HBROMW

T2 Rk B4 R 1 A0 2 A B As 3 o g 5. i L MOR-DE 5883k 5 8 H bR 553k
SAMP-DSR,QAMR #l ACECR §7E bl B v, 6 it 7 MOR-DE Sk fif 4 vp (1 30 A4 1 5 Hoalk A7 T
B MOR-DE 5535 fif 82 v 18 320 5 25 AR T 08 22 50 5 A5 53015 19 1 I8 4 MOR-DE 5832 1) oAt i 42
FE AL T A 5

MOR-DE 5 5 SAMP-DSR, QAMR, ACECR 53 75 % H A R X £ 25 25 A7 B (8] J7 T8 19 B 4R 25
Rk 1R, R 1 AR E.

B 1 AT G 28 s 8K T 40 B, MOR-DE 85325 045 BT A 58 00 19 i 5 224 9 48 795 s 00 T 30
i, MOR-DE 3% 5 QAMR # ACECR % 3F 3 e i i

F 1 AR B A H

Tab.1 Comparison of optimal solutions obtained by algorithms

% 4% MOR-DE SAMP-DSR QAMR ACECR
A B d AU t/s % i AR t/s i AR AN t/s % i AR AN t/s
10 52.120 25. 351 52.721 23.561 52. 835 23.912 51. 364 25.142
20 55. 305 20.422 56.153 18.965 56.414 16. 905 55.635 20. 326
30 61.859 16. 042 62.968 14.128 63. 689 12.911 62. 489 16. 301
40 69. 254 13.263 72.843 11. 825 74.695 9.737 71.061 12.935
50 81. 396 11.052 85. 285 9.525 85.997 8.008 83. 089 10. 660
60 95.559 9.215 99. 254 7.365 100. 879 5.965 98. 298 8.354
70 110. 335 7.954 115.098 6.015 117.038 4.693 114. 222 7.254
80 128. 088 6. 846 133.652 4.811 136. 462 3. 459 131.522 6.343
90 146. 336 6.137 150. 458 3.952 156. 710 2. 897 148. 558 5.552
100 166. 792 5.706 171.079 3.501 180. 336 2.468 169. 406 5.004
% MOR-DE,SAMP-DSR, QAMR, ACECR #% 2 Friedman iz &4 5
& ) 8 3 3547 Friedman 3K & Wilcoxon £ Tab. 2 Test result of Friedman
5 RRAS M A2 R N2 2,3 iR, . ik
e 2 T, T A I 6 MORDE SAMIPDSE QAMR _ACECR
Bl \ . B % A 1.1 3.0 4.0 1.9
& W 4 A7 ik E] H AR MOR-DE 1 HE 44 %8 &k T /s L1 - - Lo
S — L - : = — :
B35 3 Al A1 : MOR-DE 34530 R HWI R It R HZ K, X ui¥] MOR-DE Hik W] AL T SAMP-
DSR.QAMR il ACECR %3k %3 Wicoxon FH Bk 1o 0 I 45
T IR B S L X 4 R s i B Tab. 3 Test result of Wicoxon signed-rank
PEFEAT I s SR (2% 71 05k 40D &l 1 Hik H bz R R
PR B 1 R RS I 1 A4 MOR-DE  \oR DE-o-sAMp-psg T HHEHE 95000
3K 9 4 2 D) B9 MOR-DE 51 3% M
P T 5 06 F LA 3 B3 . MORDE-cQaMR
A PP AL 4 2 G L A&l 2 B R, i A o WM 52.0 3.0
2 WA KR SR ) BN 4 B VORPEORER T 0

35 2R 22 R W S {EL Bt 5 T 2% 1 B 12 1 3
K - MOR-DE 81 59 {8 # in BF ..
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101 —— ACEC
&
] 96
< ° 0.8 § /
2 - S o4
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0.6 —— SAMP-DSR
E 9 —— QAMR
—— ACECR
] 0.4 90
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(a) EEELH (b) [ 45 L5 A7 1 [i]
BT 4 B m sl Bl 2 4 R R s
Fig. 1 Convergence graph of four algorithms Fig. 2 Packet transmission ratio

of four algorithms
4 LERIE

P —FP AT 2 Hbn 22 0 AL 5k % 3l Ad Hoce 2895 fE % i1 5735 MOR-DE. &8 1 2271 4k
SRR A S 52 SO 5 SR o ol B0 RE 0803 17 [ R AE JEL. 5 SAMP-DSR . QAMR. ACECR 58 3% #E47 Y
# » MOR-DE 53 75 % 1 A 71 0 265 25 77 15 8] 77 187 BOAT— > B 4 19 P 4 ELFLAT 50 vy 1) L A 188 6.
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(EHFRXFZFROARHZROIZLFRFEZHIG, BB AT LT AR FESRFRTA
Mo AP RBFwWAREKRY, TWBRFR. GRFE" Rt RERMES G T4, 2R EBEIE
BB L. & FREOABLEE AR ALLZEFTREFFHZFFRARELAMARL L RAFRF T
EHRFFTOOHBEARR AR HFRTRERARSEIAHBLFLIRS . AR &7 MR LT
BEAHL MBERREMNE LI E BFIRE FEIRER EALSE HHE5REIE T HA
oL ERIR A HEPFRIBFABTAFEAHAT @G FREL HHRRGFRE
L HBR FHXT FH AR I L FHMA FTEAGRR ARBA AR DIESNELSFLETNA.

1 ®BAE

L1 MHERIELRAYEABAEIAGG S EE; FLEF SR LA ERERK, F L EH LS L
FPG AP FERY B AL LG R ERHG, 5] ARARR, RELZGFE; RS L4
R AU B BRI R AU G AR B R R B G FRAAT A R R — S
BERBATH. B LEBEAMBERGZHEREFEL T B H R, W EZAARAF T,

1.2 ABRBEHR2AAZAMEREFRLA2AAZE HEEZEAKINRBEL. TS %4
KA RLMHRE,, ZRRETEB REXEELZZLRNS . FHE—FEAFEH X
Bop BRI RHERRE.

1.3 &R & ¥ iz A% a9 K F A IE S AL, AR AR | ) 28 MR B L v, F R 69 K AT A AE 35 AR A= B AL
AT IR FAL A 5B &l % 53R G — AR R 1 SRS A Sk

1.4 AB—27) 8 AE R4 T AR E R, BB % 530k 5 — KoM At 2045 B 5F 0 3£ 3% 20 R 4. A F)
B W I % R E 4 A A B ) A TR R AT A R B B R 5 MR R LR B AT AS B

1.5 HAARFT HBOPEAREF B FERE )R X0y BRI,

2 RB\EXRMIEFEEFEmM

2.1 kBHELEAAFH LB EEEN TEFHE BHETCE ERSN LFHE KETE.

2.2 BXHMAEFHK —HBAALTISF L BN TN XFPERERIGFHREHENAH, — B RALT 15
F, BB — B R E AR R T AR HE LT

2.3 EAMEZERANEM AR BREFFEIZTRIAELTAR. —BARRT I L AT H L
JO AR B AE BT AR T LB A B R B S A

2.4 WEROKEMRG BN RGO T E FFOERPNHIOELT . RERBIRELALRSE L
Fad| AAE LR T F. LB — ML 150~250 F AL AT, AN 4~8 A AT,

2.5 ERELEHETFEHLERAFEREFIFL.

2.6 MALFHAGPALETRNBE; SR WEBEORE. REAIN R BEREA P ELAFA.

2.7 BELHRNEREZG . LOATFELAEAN . BAECHAZ RS FEPFINFELEI T RN
BRI RFPETH T iz 2AEIKRY T 10 E.AATFLEOTHRI M.

2.8 EXHWMERATREFLHEAE, 0680 MEHs FHEa Bl X4a0E. Ad LSk
e TAE, A SREAFFE LR, FHFEE LML,

2.9 XAE R AARKZVINA B BB EEH A TRAELS GBS B A R R F 5
R e e T ak ;K20 B AR H F A% T, TILRAR KA.
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