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3D Model Retrieval Method Based on Multiple Feature Fusion

ZHANG Yikun, TANG Yan, CHEN Qiang

( College of Computer and Information Science, Southwest University, Chongging 400715, China)

Abstract: The selection of features, the representation of features, and the mode of fusion were key processes

of 3D model retrieval technology. In the paper, a new 3D model retrieval method which was based on multiple

feature fusion was proposed. It combined the fast ORB features and the precise shape context features. ORB

features described the local information. After extracting the Canny edge information, the shape context fea—

tures were extracted to describe the global information, then the final similarity was calculated based on shape

context features and ORB features. Experimental results demonstrated that our method could effectively im—

prove retrieval performance.
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Abstract: The singular integral was one of the difficult problems for the Boundary Element Method to solve the
physical problems. lts precision had great influence on the accuracy of the calculation result. Element subdivi-
sion was the key to solve the singular integral. Aiming at the problem of dynamic analysis. An element subdi-
vision method related to time-step length was proposed. Compared with the traditional method, this method not
only considered the position of the source point in the cell, but also the position of the wave front, which could
reflect the segmentation characteristic of the kernel function. Therefore it could more accurately simulate the
impact of longitudinal wave and shear wave on the integral of the element. In this paper, the accuracy of the
method and its effect on the calculation accuracy were verified by two examples. The results showed that the
error was 15. 5% less than that of the traditional method for the first analysis step with singularity.
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IEAIR AT “HE TS ™ SR A A b AR o 25 ) )
(RS  H5 5 S Bl 1 PO 16 1 vk 5 0 5]
ST LR 7T 35 337 R A R WG AL A
B b SRR .

FEFEATHT 20 4 0 I, 0 1 S8 SR <o
2 7 iy J7 2 b SRR AT (A AL AL B, - f A
A 9 JUART D 25 135 8L (9 A8 AL 06 47 45 0 T B
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P RSB I S e PR R B
A IEE] FERIRE e, LUK SRR

ORI , Pl 30732 2 2 0 055 B T o,
HoR T WebVR 245 i i 75 31 45 4 % 1 i
FE AR AR B (1 LT HE R0 i ) 5 60 KD B
TN I A 14 7 5k 5 BT 55 7% 0 6 4
4G (), 75 8 1 2R o o R T AR 2
93T 7 1. O A 7E KRR 3D A o 4 1 4
SRR REL Y AR R B R A SOk (4] P .
Cai %5 S RS BARLAL 1 7 P ok A 4R 0 2 1
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Fig.1 Process of triangular mesh simplification
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Fig.2 LPM processing flow
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Fig.3 Comparison of component reuse rate
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Tab.1 Critical data of PSB models after LPM processing

BRI = A AbP KPR ARMFE

A

HE WS A% HRI%
Volvo 754234 29.0  69.83  63.47
Woman 62342 7.6 89.40  85.30
Room 292743 13.0  78.35  68.00
PSB i35
64803 7.9  86.73  75.47
SORE
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Fig.4 Compressed test data processing flow
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Tab.2 Compressed rate of models processing with Draco
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Tab.3 Result of models processing with Draco
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Dragon 871 414 1.20 1.53 3.50 0.77
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Fig.5 Rendering of house scene
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The Research of Web3D Household Repository Lightweight Technology

ZHAO Shuangyan, JIA Jinyuan, ZHOU Wen

( Department of Software Engineering, Tongji University, Shanghai 201804, China)

Abstract: With the development of Web3D technology, Web service demand for 3D household models on line
application surged. Taking advantage of lightweight technology and so on, the processing, transmission, re—
building, and real-time rendering problems were solved for large scale WebVR household models. Based on
WebVR, this paper put forward the online visual service of Web3D lightweight household models repository
was introduced. The detailed process of the lightweight household models, and some related key technologies,
including lightweight progressive meshes processing, fine-grained preprocessing, viewpoint based transforming
and so on were also introduced. The results showed that lightweight technology could process the household
models rapidly.

Key words: Web3D; WebVR household; lightweight household modeling; incremental transmission; light—
weight Web3D rendering
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Tab.1 State of capacitors and transformer taps

wEgEkE T OC R
o
A 2 T T T T2
1 0 0 6 6 6 6
2 0 0 6 5 6 6
3 0 0 5 5 5 5
4 0 0 5 5 5 5
5 0 0 4 5 5 5
6 0 0 4 5 5 5
7 0 0 4 5 5 5
8 0 0 4 5 5 5
9 0 0 5 5 5 5
10 0 | 5 6 6 6
1 0 1 6 7 6 7
12 0 | 8 7 8 7
13 0 1 8 7 8 7
14 0 1 8 6 8 7
15 0 | 8 6 8 7
16 0 1 7 6 8 7
17 0 1 7 6 8 7
18 0 1 8 7 8 7
19 0 1 10 9 10 8
20 0 1 10 8 10 8
21 0 1 10 8 10 8
2 0 1 10 8 10 8
23 0 1 8 7 8 7
24 0 1 8 7 8 7
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Tab.2 Indices before and after optimization
(R 4il) s

Fbr  2edfiets/ W/ Hbs 23FEis/ Mt/

PRIEL HIt (MWeh) %L 7ot (MWeh)
1418.70 31.68 11.19 35.20 31.33 10. 83

3 FIH AR FA bR, B RE IR 18
BARA 33.06% , it KiBERLF] 47.97%.
#3 RUFET

Tab.3 Indices after optimization
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Tab.4 Indices of all time intervals

el TTAE
e -
f;f;; E‘g LR qu LR IR
F AT F ATt %
1 47.18 0. 66 0.62 0.62 21. 10
2 0. 64 0. 64 0. 60 0. 60 19. 58
3 52.17 0.61 0.58 0.58 18. 54
4 0.61 0.61 0.59 0.59 21.83
5 20.20 0.63 0. 63 0. 63 23.22
6 0.62 0.62 0.62 0.62 23.60
7 0.69 0. 69 0. 67 0. 67 38. 81
8 1.06 1.06 1. 00 1.00 45.93
9 11. 18 1.33 1. 31 1. 31 46. 29
10 180. 98 1.43 1.39 1.39 44. 29
11 288.22 1.49 1.45 1.45 45.42
12 358.02 1.65 1. 65 1. 65 42.00
13 1.63 1.63 1.63 1.63 42.42
14 2.34 1.55 1.55 1.55 43. 35
15 1.57 1.57 1.57 1.57 42.94
16 23.46 1.44 1. 40 1. 40 47.97
17 25. 88 1.38 1.34 1.34 43. 14
18 23. 64 1. 83 1.83 1.83 33.65
19 197.95 2.12 2.12 2.12 27.29
20 17.96 2. 14 2.96 2.16 24. 16
21 3.20 2. 11 3.03 2.11 23.31
22 6. 48 2.00 4.16 2.02 21.35
23 151. 83 1.30 1.30 1.30 27.28
24 1.07 1.07 1.07 1.07 25. 85
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Fig.5 Voltages of node 27 in 24 hours
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Tab.5 Indices of partial time intervals

L] ks
A Bt Hir T = [
[T 7 Ejm/ oA éé(%*ajm/ BB/
F, ik F, Tt %

30 0.28 0.28 0.27 0.27 44.17
31 0.29 0.29 0.29 0.29 45.83
32 0.31 0.31 0.31 0.31 44. 87
33 0.33 0.33 32 0.32 44.01
34 0.33 0.33 33 0.33 43.37
35 0.34 0.34 33 0.33 44. 31
36 9.50 0.34 33 0.33 44.56
37 2.16 0.35 34 0.34 42.99
38 9.85 0.35 34 0.34 43.24
39 23.84 0.36 35 0.35 43.27

S Lo oo

60 0. 89 0.36
61 5.51 0.35
62 3.85 0.35
63 2.79 0.35
64 3.66 0.34
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66 2.5 0.34
67 1.08 0.34
68 0.58 0.35
69 0.45 0.45

35 0.35 44.17
34 0.34 45. 44
34 0.34 45.51
34 0.34 45.58
34 0.34 43.49
33 0.33 40. 88
34 0.34 39.51
34 0.34 37.29
.35 0.35 35.18
45 0.45 33.14
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Optimal Operation of Active Distribution Network Using Modular Solution

ZHANG Hongbin', WANG Kewen’

(1. State Grid Economic and Technological Research Institute Co. Ltd. , Beijing 102209, China; 2. School of Electrical Engi—
neering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: By optimizing the operation mode of the active distribution network, the operation plan of distribu-
ted generation, reactive equipment and energy storage equipment could be arranged rationally, and the opera—
tion efficiency of distribution network would be improved. The operation cost and the voltage qualification rate
in a distribution network were used as the minimize objective, and the operation requirement of power grid and
equipment were used as constraints, day-ahead and real-time optimization models with active and reactive pow—
er coordination were established. Characteristics of all kinds of variables in the optimization model, and effect
degrees of time series in variables were analyzed. Solution modules corresponding to continuous variables, two
types of discrete variables, and the coordination between time intervals were established, and the overall opti—
mum was achieved through the iteration among modules. Combined with the characteristics of distribution net—
work, the modular processing method was a simplification of the traditional nonlinear mixed integer dynamic
programming algorithm, which has obvious advantages in computing resource demand. The calculation and
analysis in the 118-bus example showed that the proposed algorithm was feasible and practical.

Key words: active distribution network; day-ahead scheduling; active and reactive power coordination; dis—

tributed generation; controllable load

(L35 23 1)

Cerebral Vessel Segmentation Based on Adaptive Clustering Centers

WANG Zhe'?, ZHAO Shifeng'?, TIAN Yun'?, WANG Xuesong'*, ZHOU Mingquan'*

(1. College of Information Science and Technology, Beijing Normal University, Beijing 100875, China; 2. Beijing Key Laborato—
ry of Digital Preservation and Virtual Reality for Cultural Heritage, Beijing 100875, China)

Abstract: Cerebral blood vessel segmentation was a key step in three-dimensional ( 3D) reconstruction, com—
puter aided diagnosis and quantitative analysis. Due to complex geometric structure, small area percentage,
low contrast vessel segmentation was still a challenging problem. Based on traditional statistical method with
intensity,, an improved K-means algorithm based on self-adapting clustering centers with gradient of remaining
voxels preserved from previous step was used for further extraction of thin vessels. Firstly, one Rayleigh distri-
bution and two Gaussian distributions were adapted to model background, tissues and vessel areas, respective—
ly. And EM algorithm was used to estimate parameters for Gaussian distributions. Then posterior probability is
used to extract the main body of blood vessels. Secondly, the remaining part containing the low contrast vessel
areas and vessel edges was computed for gradient. An improved K-means method with self-adapting clustering
centers was proposed to detect those areas. Experiment result demonstrated that our method was better than
traditional statistical methods, especially at low contrast branches and vessel edges.

Key words: cerebral vessel segmentation; finite mixture model; K-means
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sources, DER) fi2 175 2 A W w5, 70 A1 =0 T Y
AN E PR AL GE I HL W7ok T3 2 B, T A
S T R AR 80 I A L % L T A3 A
ACRIRE AN p L 3 S L B (active dis-
tribution network , ADN) /& W i 1 45, T 3hid
D) 2 308 e A FH 2 908 118 TX) 285 I 245 ) DI 45 B A
DMEXT SR8 DER 347 3 2l 45 il 3 30 48 HL Y
WEFL 2R 48 . AR i 1 L I 2 [ B 75 A 2 b 3 5
P A T ), ) XU DG L RE R ST
(energy storage system, ESS) |72 $ V) H 25 4% 4H
( capacitors banks, CB) . & 11+ JC 3 %M 32 #% ( static
VAR compensation, SVC) | 5 #, ¥ JE 2% JE #%
( onload tap changer, OLTC) , {ifa] il & X L& £ 3h 4
T T 4 T SR OC R B E B e ALk AT

o T ESRCH ML fbis T s b S AR Z
UL AR e, DL H O A = AR
o (A SR A I AR HU A IR M R T AR P 2 T
( non-deterministic polynomial) [a] B, 4 Fij i £ 5
RES vk ok TR D ek L e
B0 SR SR A e AR Y [ (HR B B AE
iz 3 FSh S M TEZh AL b, 45 5 B A =) 8 B
AR LSRR fige o 2 AR SCilk [6 1~ T LA 4

Wis B H#A: 2018 - 09 -29; i&{THH#A: 2018 - 11 -22

doi: 10. 13705/j. issn. 1671 —6833. 2019. 01. 003

H AR 3 ST L W B HLTC DDA AR AL, - HkE
RSk SR A, HLH 0K 5 S B0 H s STk
(7 TS T 25 R 0L F i 25 1) TG Fi, T) B AL G
DA AL, (A IR A 2% B A e R 46 Sk [8 -
9 125 EBI A vh 4% B AR T S e T PR I R A T 43
DORIBEATTEINACA , A I 528 J7 1) 3 112 K R 47
KAt A8 ARG TC I i 2 B AL BR T DG 3¢
fik (10 — 11 ] F1] FH — B 4k B8 %] ( second order cone
programming , SOCP) FR AT IL AL A, {H H AR
PR N 45, L B —.

FEXFLA L IR, 2555 7% & DG ESS.CB.SVC.
OLTC %5 FEoh/EHL |, DL K 7ot WMl R
20 EAR s, EE 37 T C H ) 2 B AR T2 ik
BA SR IE R Z R G ik 4 2 B bs sR B AL R
B E bR PR, 8 2k XA AT e M Ak A BRI it
Ao i HE( SOCP) BFE 3, £ T R Mk 3K A% 4%
Cplex SRFEAT KA, T i 7€ H 3k 26 3 2 48 P
BB ST YIRS

1 EFEEMEE

1.1 EHEBEBRER
L11 hhae B At

W IEOUT it e e B H A HIEIEA g i
FERURAEVE. 288 E 2 B i A R i i
Tl A B ] 7 r R, 220 % fih e 2 8 1Y) P, o BT [

ESTIE: HE ARPHERL ST I H (61873292) ; [ p & FHE I H (172102210012)
EEE I Ffl (1963—) , 5 IR MBI KRN R A #8214, EBNF i ) R Gaa T 570 M fil g R HERA

J5 10 FY 5T , E-mail: zhangjian63 @ zzu. edu. cn.
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E/’“rl = Efv’ + nl‘hJPl‘th’Al - P(lch,j,l/nd(-h,jAt’ ( 1)
Ej,max * 20% = Ej,[ = Ej,max ° 90% N (2)
My o+ My <1, (3)
{O = Poh,j,t = Prh,j,maxMoh,j,[; (4)
0 = Pdch.j,t = P(lch.j.maKMdch,j,r ’

b By, Do WEZUES 5 R b BT R A
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REE 110 78 HL DI 38 78 R A0 JICH D) 238 il L &
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M, My, o9 051 A8 5 GRAIE T AN GE R B
AT Py o ~Pach jomax 4359 R FE 0L ) B R T R
(1) Sy iR 6 200 2) O 1R IERE B &
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F R BRI PRAUEAE RE R 7RI B2 39 oA 0 e — If
Z L BRAL T 7 L TR RS FE RS T L 1Y 3 etk
SPRy—H; 2(4) T DR BRG]
1.1.2 RAHEEEH

(1) HEZER TS

Orin < O < Qe (5)

(2) B TCI PR, B WO eI JE T R

ST VT A AR 4.

CB CB HCB
Qj,t = Nj,[ J.step ? ( 6)
CB CB
Nj,l = ]Vj,max ’ ( 7)

7-1

cB cB
z Dj,t = Dj,lim; 8
t=1 ( )

D} e (0,1},
= Nl < DN (9)

- DN < Ny
Aorfre QY LQNC S5 SVC &I T
FBR; QX QBN j A a5 A SVCLCB 7E
v IS ZI A I T3 NG NG, 435I CB 4%
DI BOR R RBEIALEG DY b 2 R YI IR CB 4%
VIHEOR BRI R 1, AR 0. 5K(5) A
SVC #0119 1T IRZYH: 20 6) o CB 148 i
SHRATHE L0 (7)) F(8) 4351k CB HY
PIERAGIE eI € ST

1.1.3 OLTC &y z42

Ui,t = nij,ll]j,t; ( 10)
ng, =n;,+ Kij,,Anlj; (11)
- Kij.max = Kij,r = Kij,m;]x; ( 12)
dte oltc
— ZKgf,maxD_,',‘p = Kij,t+1 - Kij,; = 2Kij,maxDj,; 5 ( 13)

T-1
YO =L DY e (0.}, (14)
t=1

At Ky 9 OLTC fil Sk BT 5 B2 85 K, R

5 1 B ZAETE 45 A E OLTC fiksk 98 n, 4 i
R A Es oy o 52 31H ¢ AL O B 21
B LG, D Sl — A TE, S 1 BET Sk Bk
75 g O BT e i B A HIE. 7 (10) 75 A
PR 2 I 558 F B s 28( 1) 728 [ 5 OLTC
Sk 5725 LG 2 ] 1956 2R 10 ( 12) S OLTC
33 S 1B 3 PR 5 13) s 14) o Y e
0114 OLTC Ji Sk 845 Wi
1.2 BiRESEE

ST 2 BRI, 4215 FE R 26U
FOCAIE 2.

(1) K.

T N
finss = ; ;RL/IIZJ,IAI' (15)
(2) FERFIFL.
T Npe ]
Jow = 2 2 (PI =PI AL (16)
t=1 i=1

(3) FL T 2. 2B K PR S BR ) 7 — 22 9 X
[0 Rl P, 40 S L SR BT eR KA T SXE 47 2%
i}, AR A 0N

fo= 2 XNUL-UL (1)

ST NV, 7P ARG N S S B 9 2
B R, i BT 1, A ¢ A G S B
s Ae ly 38 JEL A TR s N, Oy DG B9
PITPYS SR 45 5 0 A DG BT 03
KA U, i 455 0 BRI U, ]
S L,
13 B4R
131 hEFHAHR

F o, 0 ) S 2 o .
WAL A — SRR Distflow S B k. 3¢
SR R T A5 A 0 0 35 9 R T 2
T

[Pi'z_Ri‘I?'z]_ P'”t=P't;
{ie;ﬂ " n k§(j> " "18)
Pj,z == P][?? - Pdch,j.t + Pch,j,r +p;‘l.t’
Ui = U ==2RPy, + X;Q5) + (R + X)) I,
(19)
[Qi'z _Xi']?'z] - Q'ct = Q't;
{ie%ﬂ " n k§(j> " " (20
DG Svc CB d
Qj,z == Qj,l - Qj,t - Qj,t + Qj,l ’
P+ 0
2 ij,t ij,t
I, = T, (21)

St () SRR L A
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Uit 1 AR Py~ Qy N i ST E 3 ¢ I 2
AT Z U, U, L, Ry o B2 4 759 s
FEMRAEA o+ SRS IRIRE: R, X, A i« j BRI
FELATEEPL. 2(18) AP 25 20( 20) 2k
T 2 19) F(21) 2 ERE P2y .
1.3.2 B AEABKETMHRY R
Uiin S Ups S Uj s (22)
0<1,, <I,.. (23)
KU, o U, AR EFBS 1L 8 L
KA.
1.3.3 Zdskxosk
FEBNTC HL I B B 32 35 Bl 2% i H I 1) P R S
T A, T DA BC AR 171 32 3 1) 23 N 2% 4 1l AE —
SE R
{Po,min < Py, < Py
Qomin < Qo < Qo ass
K Py s Poin FASHLGE T 5 1% DR 1 1
THL Py, R NS B A B TR,
1.3.4 H5AXBIRY R
Bt 5 A A 2 VR B R R, I AE R R B 22 1Y
DG 7] A EAT I LY, % F DG T T 7 1 B 45
i, A DAL D A ], 5 F 8% IR TR
OE NI PIE Sy
{0 <P <P

()ﬁ,(’ = P})_lctan 6.

(24)

(25)

2 REWEL

2.1 sl

AT T AR AR O AR M AR E IR B8R
BN R, BAG B 1 U0 RE 39 25 2 B N Jey il
A, B AR BB B R G M i R X e ] .

I EmRR TR

min{¢'x[Ax = b,x, € K,i = 1,2,,N},
KA Ex e Ry REUHEED € Rysc € Ry; Ay
€ R/W)(/'V; Kﬂf]:ﬁjl\%ﬁﬂyﬁ}%%:ﬁjl\%ﬁ

K = [xi € RN‘yz = Zx?,ya()],

2.2 1EBEIHHELL

&L, = 1,0, =U,, ¥R(21) Kb h:
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1, =" Q‘“, (26)

Ui
SRIr A 26) LM 27)

2P,

it
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(27)
Xt HARREL S, AN AL B HE LA BT
WU HL AT Rk L

é\ Gi*t = ‘ Ui,z - Ufef ‘ ’
AT B2y
G,,=0;
[Gt,[ = Ui,t - ( U'r::\x) 2; (28)

Gi,/ == i]i,t + ( U:::n) ? ’

2t Uniy U, 0 EAAR G S5 /IME R (.

2(22) F(23) AR EEAL
U,U < U, < UOE;

- S, 2
o<1, < (a) :
K Uy Syl WG LR 40 U U 4% 4
JER) B ER: S, MRk M I R E AR Bk
T A 29 R 285 8 I 728 i T — B 2 SR

(29)

AR A9 2C( 10) A8 R
U[,I = ntzj[]jl (30)
TSt 11) FAELRE, AT LA H G TR
K=Y l[m-K,)B.,)k (32

2K max

> B, =1,B,,(0,1}; (33)

m=0
2Kj max
U, = Z [nij,O + (m_Kij,max) Anzj]zU?,l?’ (34)
m=0
iR IE ISP SE
U?,mian,t = Uj‘],”[)‘ = U?,mame,t; (35)
[Jimin(l - Bm.t) = Uj,t - Ujd,urx = l]?,max(l - Bm.t) ’
(36)

R, 5 10) A 11) stk v (32) . (33) .
(34) .(35) .(36).
2.3 BiEREHNE BiRaE

Hjabs 2 B s my ik F 8 A K2 H
R Ak o F bR R R A i AT RG4S 07 ik
SEH I XS 2 HER AT AU AL B B AR FEA TR
it M 2 YR 53 81 #% ( analytic hierarchy process,
AHP) " fe i AL

F = w .. +wf., +wf,.
FRAIR 2 ATk B R A : w0, = 0..625 0,



514

T, A5 BT T HE LA Y 32 3G I Sh S TR T Ak 35

w, =0.238 5,w, =0.136 5.
2.4 RBIKRAE

Zoad BRI AL B 2 S W A 2
(18) ~(20) W72 e PE =X, A SRA T R
i, B T HE R ( SOCP) BERY. RSOl T
AR, TP R R AR 1 T IR A R A
4 B0 K] A% Y ( mixed integer second order cone
programming , MISOCP) , — 25 B\l 5 4 BE 1 32 M
SRARIXFPAAY, 4 Cplex Gurobi . Mosek.

3 Efloth

3.1 MAESES

TSI 2 A BT A S R Y T A A A S
£, 78 Yalmip b #5458, 78 MATLAB2016b -4 2%
F Cplex 12.7 SKff g 24T R A 00 22 G2 10 BB 14
s 2 B 4 /R Pentium ( R) J2900,4 GB N 7%,
64 {iiwindows 8 FVE R 4t.

SEFAEBN TEEE 33 35 5 F- 70 B4
P g b MR 1) A = PSR 67 fr 1) H G247 it
2 KHLSEIRIE AR LB IR 1 R . ESS [y
RN 1200 kVA, FETCHL I AN 240 kKW =h, 2505
79 0.938 1. SVC 2 76 19 & 25, #b 238 Bl 4
=300 ~500 kvar, 2 1 4 & 70 A 20 PR A A 3R
BB 1 R BB N 25% 50% 75% ~100% , W
BT R R o AR VT S A ) R A 2
gk 2 Frow, iR MEE EHE 12,66 kV, HL &
) E T FRIE 0. 95 ~ 1. 05, 7 i H A A X 18] oy
0.97 ~1.03.
3.2 HRN

EH I 3 PG EEAT T e L Joh#
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2500F
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= 2000 F
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1 000+

L \
500+ | "-/\,/
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O & L & >
o N ) )
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21
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Fig.1 Curve for load demand and DG output
#1 DG HREMEMSHY
Tab.1 Basic installation parameters of DGS

28 AL DI N

BATA 13 30 7 10 24 27
Z5H/kVA 1000 1000 500 500 300 300

®2 CBHREMEMSY

Tab.2 Basic installation parameters of CB

AN G BHAMEI R hvar LR AR R RBEIREL

5 25 6 5
12 25 6 5

R R 2 15 3: ARRE RS, 5 I L e fi 22
e R IR B B YR K 25% 50% 5% -
100% B, % 187 3 Fieis S it 47 560 2 B, 45 5
3 .

M F 3 st BL fiT B3.C1 fil C3.D1 F1 D3
El 1 E3 XT Lol LIE 2, e EE A2 5
DA 1 B4 BB A AT IO 5 R HL g 2. DA B2 1 B3
C2 M1 C3.E2 f1 E3.D2 1 D3 HA] LIF H, MR ¥
F A 227 A DAk H BRI, 1T LGS 24 B A R 468, 15

RERG, BB R 2E: 165 2: ARERER S A%

7 A 2 3 FICASE A 14 P T Al 25, 520 P o R B

®3 FREBEETHMIRKF DG HEMBERE

Tab.3 The network loss,abandon DG and voltage deviation under different scenarios

BIERI% % 5t BEATANY FER/KW FIKW HL i 22 / pu
&5 Bl 1537.0 337.750 1 0.000 186 14 11.542 6
25 545 B2 1436.6 337.772 9 0.031 1 1307
&5 B3 1494. 8 337.750 1 0. 000 193 27 3.540 1
FE Cl 1 200. 3 675.500 3 0.000 412 92 3.646 6
50 15 C2 1 089.2 675.500 3 0. 000 399 03 1492
EH C3 1132.9 675.538 3 0.051 0 0.191 2
E5: D1 977.218 0 1013.3 0.080 7 1.050 7
75 &5 D2 839.1859 1013.3 0.001 5 1913
1&+H D3 869.523 3 1013.3 0.044 2 0.163 5
EF& El 836.762 4 1 486.5 0.001 5 3.046 2
100 & E2 683.387 0 1403.3 0.191 8 2 570
f 5 B3 701.6 1351.0 0.002 0 0.663 7
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Dynamic Reactive Power Optimization in Active Distribution Network Based on
Second-Order Cone Programming

ZHANG Jian', XIONG Zhuangzhuang' , WANG Mingdong', ZHU Yongsheng’

(1. School of Industrial Technology Research Institute, Zhengzhou 450001, China; 2. School of Electronic and Information Engi—
neering, Zhongyuan University of Technology, Zhengzhou 450007 , China)

Abstract: In order to increase the utilization rate of distributed energy and the to reduce network loss and voli—
age deviation ,the multi-objective model of dynamic reactive power optimization with active and reactive power
coordination for the distribution network was proposed in this paper. It consisted of Energy Storage System,
Capacitors Banks,Static VAR Compensation, OnHoad Tap Changer, and distribution generation. The analytic
hierarchy process was used to transform the multi-ebjective into a single target. The Big-M method was used to
linearize the model, and the relaxation theory is used to relax the convexity into the form of the second-erder
cone programming. Case study on the improved IEEE 33 network verified the effectiveness of the proposed
model. Cplex was used to get the switching capacity and time each active management device. It was proved
that the proposed method in this paper was reasonable.

Key words: active distribution network; second-erder cone programming; multi-ebjective optimization; reac—

tive power optimization
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WSN Bayes Reputation Evaluation Model Based on Time Series Information Analysis

TENG Zhijun', GUO Liwen', LU Jinling', HOU Yanquan®

(1. Department of Information Engineering, Northeast Electric Power University, Jilin 132012, China; 2. State Grid Qitaihe
Electric Power Supply Company, Qitaihe City, Heilongjiang Province 154600, China)

Abstract: In order to effectively reduce the influence of channel occupancy on the reputation evaluation of
nodes, and to improve the accuracy of the reputation model, to tackle the data interrupt attacks and selective
forwarding attacks, a TS-BRS reputation model was presented based on time series information analysis to eval—
uate the behavior of nodes. Considering the influence of channel state on network node behavior time series
and channel state time series. And the adaptive maintenance function p was also introduced to update reputa—
tion value, add the influence of node behavior on reputation value in reappearing stage, and improve the
adaptability of evaluation model. The simulation results showed that the new reputation evaluation model could
effectively improve the detection rate and detection speed for malicious nodes. The reputation value of a mali—
cious node could converge more quickly.

Key words: wireless sensor network; time series; bayesian theory; reputation evaluation; channel
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Massive MU-MIMO Sparse Channel Estimation Based on PARAFAC Decomposition

MU Xiaomin', LIU Yali, ZHANG Jiankang'*, ZHAO Linxiao'

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Mobile Communications Research
Laboratory, Southeast University, Nanjing 210096, China)

Abstract: For the channel estimation problem of the uplink in a large-scale MU-MIMO systems, a sparse
channel estimation algorithm based on parallel factor ( PARAFAC) decomposition was proposed. In this pa—
per, a sparse mathematical model was used to construct a sparse channel model, and sparse theory was com—
bined with tensor decomposition to perform PARAFAC modeling of the received signal at the base station. Un-
der the condition of uniqueness decomposition, a bilinear alternating least squares ( BALS) fitting algorithm
was used to jointly estimate the signal matrix and the channel matrix of multiple users. The simulation results
showed that the proposed algorithm had better estimation performance than the classical orthogonal matching
tracking algorithm and other sparse channel estimation algorithms. Compared with the pilot sequence based es—
timation method, the accuracy of channel estimation was greatly improved. Only a small amount of pilot was
needed. The pilot overhead was reduced, and high spectral efficiency communication transmission was real—
ized.

Key words: massive MU-MIMO; sparse channel; parallel factorization; channel estimation; normalized mean

square error
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Fig.3 The comparison between caccelerated simulation
methods and MC method for estimating the extreme

distribution of linear oscillator response
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Fig.4 The comparison between accelerated simulation
methods and MC method for estimating the extreme

distribution of nonlinear oscillator response
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Efficiency Analysis of Structural Extreme Response Estimation Methods

HUANG Xiaodi, GU Ying, HE Jun

( College of Naval Architecture and Civil Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The accelerated simulation method based on generalized extreme value distribution and shift gener—
alized lognormal distribution was proposed to effectively estimate the extreme value distribution of structural re—
sponse under random loading. In order to investigate the efficiency of the two accelerated simulation methods in
the estimation of the tail of the distribution of structural extreme response, the parameter estimation process of
generalized extreme value distribution and shift generalized lognormal distribution based on simulated samples
was discussed in detail in this paper. A comparative analysis of these two kinds of accelerated simulation meth—
od about computational cost and accuracy in the estimate of the tail of the extreme value distribution of the ran—
dom variable, the tail of the extreme value distribution of the random response of the linear structure, and the
tail of the extreme distribution of the stochastic response of the nonlinear structure was made. The characteris—
tics and applicable scope of the two accelerated simulation methods were given. In the end, the suggestion on
how to choose two accelerated simulation methods was given.

Key words: structural random vibration; extreme responses; estimation methods; efficiency analysis

( L35 54 )

3D Dynamic Response of Infinite Plate on Orthotropic
Foundation under Moving Loads

WANG Bo', ZHANG Chunli"'?, ZHU Yanzhi’

(1. College of Water Conservancy and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. College
of Information & Business, Zhongyuan University of Technology, Zhengzhou 450007, China; 3. School of Civil Engineering and
Architecture, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: The mechanics model of the infinite elastic plate on orthotropic foundation were established under
the rectangular coordinate system. And the dynamic equations of plate and foundation were derived under mov—
ing loads based on the thin plate theory. By means of the coordinate transformation and Fourier integral trans—
form, the integral forms of dynamic responses of plate and foundation were obtained. Numerical example was
given on condition that harmonic vibrating rectangular load was applied on the pavement plate surface. The
calculation procedure was performed by MATLAB software. Studies were conducted to investigate the effect of
the soil orthotropic parameters on the plate displacements. The results showed that the dynamic response of the
subgrade and pavement interaction could be accurately described by considering the orthogonality of the soil.

Key words: orthotropic foundation; moving loads; elastic plate; dynamic responses
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Fig.3 1/2 structure mesh
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Analysis of the Mechanical Characteristics of Disengaging Drainage Pipe Before
and After Polymer Repairing

LI Bin"*?*, FANG Hongyuan'*?*, WANG Fuming'*?

(1. College of Water Conservancy & Environmental Engineering, Zhengzhou University. Zhengzhou 450001, China; 2. National
Local Joint Engineering Laboratory of Major Infrastructure Testing and Rehabilitation Technology, Zhengzhou 450001, China; 3.

Collaborative Innovation Center of Water Conservancy and Transportation Infrastructure Safety, Zhengzhou 450001, China)

Abstract: Polymer grouting technology was a kind of economical and efficient method for leakage pipeline.

However, the application of this technology for the restore statue of the mechanical properties of the pipe after
repairing was not yet clear. In this paper, the three-dimensional numerical model of the road structure, sub-
grade and pipe-soil interaction were established by the ABAQUS software. The longitudinal and circumferential
mechanical properties of normal pipe, disengaging pipe and polymer—epaired pipe under traffic load were com—
pared and analyzed. The results showed traffic load had obvious influence on the pipe stresses and deforma—
tions in the range of 6 m and 4 m on both sides of its position, and the influence was positively correlated with
the amplitude of traffic load. The stresses at the bell and spigot joints were highly discontinuous. When traffic
load was 1.0 MPa, the stresses and deformations of the pipe are obviously greater than that of traffic load is
0.5 MPa; The stresses and deformations of the pipe recovered to the normal pipe level after the disengaging
was repaired by the polymer, and a reliable and effective repairing effect was achieved. The research results
provided a theoretical basis for the implementation of targeted pipe repair.

Key words: drainage pipe; disengaging pipe; traffic load; polymer grouting technology; mechanical characteristics
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Study on Failure Standard of Highway Bridge Rubber Bearing

WU Xiaoguang' , HE Shulei', ZHENG Peng', YIN Yue', GUO Zhiqiang”

(1. Laboratory for Bridge and Tunnel of Chang’an University, Xi‘an 710064, China; 2. Shanxi Province Highway Group Co. Ltd. ,

Taiyuan 030006, China)

Abstract: In a on-site examination on the plate type elastomeric pad bearings on three expressways in Shaanxi

Province, the main problems of this type of pad bearings were local cavitation and bearing shear deformation.

Then the uniaxial tensile test, biaxial tensile test and plane shear test were carried out to obtain the actual

characteristic parameters of bridge bearing. By establishing a finite element model of the plate rubber bearing,

the ultimate void ratio and ultimate shear angle of the rubber bearing were obtained. Finally, through the soft—

ware trial calculation, the simulation the force of the pad bearings was conducted with both the local cavitation

and the shear deformation, the failure identification formula and the failure curve of the rubber bearing in the

plate under the simultaneous action of the two diseases were fitted. If the combination of partial void and shear

deformation satisfied the failure criteria or was outside the failure curve range, the bearing failure was indica—

ted. The failure criterion obtained in this paper could cast extra light on the basis for the replacement of the

plate rubber bearing, and were of great engineering application value.

Key words: highway bridge; plate type elastomeric pad bearings; local cavitation; shear deformation;

failure standard
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Study on Numerical Simulation and Experiment on Fluid Flow and Heat
Transfer in Shell Side of the Spiral Tube Heat Exchanger

WU Jinxing, LIU Shaolin, PENG Xu

( Research Center of Energy-saving Technology of School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou
450001, China)

Abstract: The two layers tube model of spiral tube heat exchanger with different tube diameter (6 mm <d, <
14 mm) , different thickness of space bar(2 mm < S, <4.5 mm) , and different tube pitch(2 mm < Z <14
mm) was studied for the structure parameters of the spiral tube heat exchanger. Water was used as the heat
transfer fluid, and the numerical simulation research about the characteristics of heat transfer and flow of the
shell side fluid of the spiral tube heat exchanger was carried out by using Realizable k- model of Fluent soft—
ware. The influence of tube diameter, thickness of space bar and tube pitch on Nusselt number, synergetic
number, entransy loss rate, entransy thermal resistance, and comprehensive heat transfer performance evalua—
tion factor was analyzed. The experimental model was made by combining the numerical model; and the per—
formance test was carried out. The research results showed that the comprehensive heat transfer performance
evaluation factor of the spiral tube heat exchanger could reach the maximum when the pipe diameter was 6
mm, the thickness bar was 3. 5 mm, and tube pitch was 14 mm. The difference between the simulation results
and the experimental data of temperature and pressure drop was 1 ~4 °C, 0.8 ~ 1.2 kPa.

Key words: spiral tube heat exchanger; heat transfer enhancement; numerical simulation; heat transfer per—

formance judgment

( B35 76 1)
Study on Vibration Fatigue Test and Numerical Simulation of EMU Tank

WANG Jianming, LI Xiaoxiao

(' School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract: Welded structures were commonly used for railway vehicles and equipment. Fatigue failure of welded
structures with fluctuating loads usually occursed at weld seams. So Random Vibration Bench Test and Numerical
Simulation for Fatigue Life of Welded EMU Tank were studied. Through the bench test, the acceleration power
spectrum of the structure was input, simulating the random vibration of water tank fatigue conditions to get the tank
vibration time domain signal. It was regarded as a fatigue simulation of the input load. The finite element model of
tank and weld was established by shell element, and the internal liquid was equivalent by the additional mass meth—
od. According to BS7608 standard, different weld grade S+V curves were selected, prediction of fatigue life of water
tank is based on nominal stress approach under test conditions. The simulation results show that fatigue failure site
and fatigue life of weld in tank was similar to those that in the experimental tests of random vibration. This research
provesd the correctness of the fatigue life prediction method of weld, and could provide a theoretical reference for
the fatigue design of the welded structures for EMU tank.

Key words: the fatigue life of weld; nominal stress approach; vibration test; S<V curves; simulation
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The Relationship Between the Optimum Roughness Parameters and
the Hardness of the Material

HE Shengxin, LIU Kunkun, WANG Rui, ZHANG Erliang, LI Yanmin

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

Abstract: To analyze and characterize the complex profile of shot peening surface, the three-dimensional rough—
ness parameter was soleded, which could best characterizes the surface morphology, and the relationship be—
tween the roughness parameters and the hardness of the material was explared. Three types of stainless steel ( re—
spectively 316, 420 and 2205) were shot under the same shot peening parameters. 27 commonly used three—di—
mensional roughness parameters were used to characterize the surface morphology. The optimal surface morpho—
logical parameter was selected by variance analysis. Then the optimal evaluation scale (800 wm) was idertitied
by multi-scale analysis combines with S,. The conclusion that S, was the optimal surface topography parameter,
which best characterized the complex contours of the shot peening surface. There was inverse relation between S,
and the hardness of untreated raw material. With the hardness of the material increasing, S(1 decreased.

Key words: shot peening; three-dimensional roughness; hardness; multiscale analysis
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Molecular Dynamics Simulation of Mechanical Properties of Graphene Oxide/Styrene
Butadiene Rubber Composites

SUN Bin, GUO Wei, GU Jianbing, MI Liwei

( School of Materials and Chemical Engineering,Zhongyuan University of Technology, Zhengzhou 451191, China)

Abstract: Using molecular dynamics simulation and ReaxFF reactive forcefield, the mechanical properties of
graphene oxide( GO) /styrene butadiene rubber ( SBR) composites, including young’s modulus, hardness and
friction properties, were investigated in this paper. The simulation results showed that compared with pure
SBR, the young’s modulus of composites increased by 77% , hardness increased by 20. 3% , friction coeffi—
cient decreased by 18% , and wear rate decreased by 38% . By calculating the variation of hydrogen bond ener—
gy and interaction energy between GO and SBR during the friction process, the mechanismson enhancing fric—
tion performance was proposed. In the process of friction, the interaction potential energy between SBR matrix
and GO increased gradually. One of the reasons for the increase of interaction potential energy was the en—
hancement of hydrogen bonds energy. The increase of the interaction potential energy made the stress transfer
well from the SBR matrix to the graphene oxide with higher intensity, thus improving the friction properties of
the composites.

Key words: graphene oxide; styrene butadiene rubber; molecular dynamics simulation; mechanical proper—

ties; composite material
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Exchange Rate Forecasting and Portfolio Optimization Based on Deep
Learning and Evolutionary Computation

LI Zhangxiao', SONG Wei', TIAN Ye’

(1. Department of Accounting, Huishang Vocational College, Hefei, Anhui 230022; 2. School of Computer Science and Technol—-
ogy, Anhui University, Hefei 230601)

Abstract: The techniques in deep learning and evolutionary computation were adopted to forecast the exchange
rate and to optimize the portfolio respectively. Firstly, recurrent neural network is used to build an exchange
rate forecasting model, to forecastg the price of instrument and to calculate its expected yield. Then, a bi-ob—
jective portfolio model is built, i.e. , maximizing the expected yield and minimizing the risk. For approxima—
ting the real market, the proposed model could allow long and short selling, and could also consider the influ—
ence of spread. Based on the expected yields of multiple instruments and the proposed portfolio model, a
multi-ebjective evolutionary algorithm was adopted to search for the optimal portfolio. According to the back
test on the historical data of multiple instruments, it was verified that the proposed approach could make profit
in the exchange market.

Key words: exchange rate forecasting; portfolio optimization; recurrent neural network; evolutionary algo—

rithms
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