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Abstract ; This paper further discusses several new properties of the p th-order quasi-collectively compact

operator, which is a note on the work of [ 1].
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A Class of Implicit Difference Schemes of Three-level Nine
Points for Solving The Parabolic Equations

Tan Zhiming
( Department of Public Teaching, The Open University of Guangdong,
Guangdong Polytechnic Institute, Guangzhou 510091, China)

Abstract ; Proposed in this paper is a class of three-level implicit difference schemes for solving one-
dimension parabolic equation. The truncation error of the schemes are O(7°+h*). By Fourier method, the
difference schemes are proved to be unconditionally stable if r>1/3. The numerical experiment showed the
difference schemes are effective and theoretical analysis of them coincides with practical calculation of
them.
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Application of Multiscale Cohesive Finite Element Method in
Lithium-ion Battery
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(1. Hubei Key Laboratory of Theory and Application of Advanced Materials Mechanics,
Wuhan University of Technology, Wuhan 430070, China; 2. Department of Engineering
Structure and Mechanics, Wuhan University of Technology, Wuhan 430070, China)

Abstract; The coupling of lithium-ion diffusion and stress in the electrode material of lithium-ion battery
is an important factor affecting the performance and safety of the battery. In order to simulate the
concentration variation and stress evolution in this process, a diffusion-mechanics coupling model based
on the multiscale cohesive finite element method is proposed, where the controlling equations of stress
field and concentration field are established by combining the chemical energy with the strain energy and
the finite element formula of this model is deduced. A two-dimensional numerical calculation of the
concentration and stress variation caused by lithium ion intercalation in the electrode in the case of grain
boundaries-free and grain boundaries-containing is both established by taking the thin-film silicon as an
example without considering the material damage. With the atomistic information, the mesoscale
constitutive relations and physical properties of materials are enriched. The cohesive elements have high

flexibility and effectiveness in describing the physical properties such as concentration and stress at the
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interface. With the newly coupled approach, a more realistic understanding of diffusion-mechanics

coupling process in electrodes of lithium-ion battery can be provided.

Keywords: lithium-ion battery; diffusion-mechanics coupling; polycrystalline electrode; multiscale

method ; cohesive finite element
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Discussion on Calculation Method of Soil Landslide Parameters Inversion
Taking the Taipingshan Landslide in Chenxi Township as An Example

Liu Jiawei' ,Wei Yang® ,Huang Man® ,Huang Yongliang' ,Zhang Fei'
(1. Zhejiang Nonferrous Metals Geological Exploration Bureau, Shaoxing Zhejiang 312000, China;
2.School of Civil Engineering, Shaoxing University of Arts and Sciences, Shaoxing Zhejiang 312000, China)

Abstract; This paper takes the large-scale soil landslide of Taiping Mountain in Chenxi Township,
Shangyu District, Shaoxing City as an engineering case, and discusses the calculation method and
application scope of related inversion. On this basis, a set of calculation theory of differential fitting is
summarized, that is, the method of differential is adopted. Calculate the stability coefficient of landslide
under different shear strength combinations. On this basis, the sensitivity analysis of the cohesion ¢ and
internal friction angle @ on the stability of the landslide is introduced, and the stability coefficient ( Fs)
and cohesion c¢ are established. The fitting relationship between the internal friction angles ¢, the position
of the most dangerous sliding surface is calculated inversely according to the fitting result, and compared
with the actual drilling and test results, the traditional inversion of the simple shear strength data is
promoted to the test. The double relationship analysis between the data and the structural characteristics of
the landslide, while increasing the reliability of the inversion calculation, also expands the scope of
application of the method.

Keywords : soil landslide; inversion calculation; differential fitting; sensitivity ; reliability
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Table 1  Geotechnical test slide soil soil shear

strength index raw data

I C/kPa @/° I C/kPa (/78
1 16.2 8.4 9 12. 4 19.7
2 15.1 11.2 10 15.9 16.5
3 16. 8 15.8 11 21.4 18.7
4 12.2 28.0 12 24.7 16.0
5 11.8 19.0 13 18. 4 20.7
6 21.6 15.6 14 22.3 19.5
7 19.2 12.3 15 23.0 14.6
8 20.3 10.7 16 17.5 18.9
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Table 2  Differential trial result table

¢
C 8 10 12 14 16 18 20
11 0.69 0. 83 0.97 1. 11 1.26 1. 41 1. 56
13 0.72 0. 86 1. 00 1. 14 1.29 1.44  1.60
15 0.75 0. 89 1.03 1.17 1.32 1.47 1. 63

17 0.78 0.92 1. 06 1.20 1.35 1.50 1.66
19 0.82 0.95 1.09 1.23 1.38 1.53 1.69
21 0.85 0.98 1.12 1.27 1.41 1.57 1.72
23 0.88 1.01 1.15 1.30 1.45 1.60 1.76
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Table 3  Inversion calculation stability coefficient
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Fig.5 Fractal method of sliding surface parameter calculation
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Biaxial Buckling Analysis of Double-viscoelastic-nanoplates
Based on Modified Couple Stress Theory

Wang Shaoyang ,Pang Miao
(College of Civil Engineering and Architecture ,Zhejiang University , Hangzhou 310058 , China)

Abstract ; Based on the modified couple stress theory and Kelvin-Voigt model, the Biaxial Buckling of
double-viscoelastic-nanoplates considering the influence of microstructural local rotation is studied in this
paper. Firstly, the modified couple stress elasticity and relaxation theory are reconsidered and harnessed
to incorporate respectively the viscoelastic microstructure, local rotation and stress relaxation effects into
the classical viscoelastic plate theory. The couple stress tensor is obtained incorporating measures for the
viscoelastic behaviors of the nanoplate. Afterwards, a variational approach on the basis of D Alembert’ s
principle in conjunction with the Kirchhoff plate theory is utilized to establish the size-dependent integral-
differential governing equations of viscoelastic nanoplate. The developed model accounts for the
viscoelastic behavior of the linear non-aging materials using integral-type constitutive relations through the
Boltzmann’ s principle of superposition. Finally, the analytical solution for buckling load is derived by
using Navier method and Laplace transformation. It is demonstrated that the buckling load is dependent
upon the Winkler modulus, shear modulus of the medium and the ratio of delayed elastic modulus to

initial tensile elastic modulus.

%5 H H#3 :2019-08-22
HEWMB FZE“+=1" 8 SH &I %R H (2016 YFC0701309)
TEEB N T4 (1991-) 5B g oM, 8RS A RS0 1] . R RERY Sr2 PEae ot o



%34

IS L TSR aGA% 8 ) 3246 04 SR A R b 4 R AR S 5T 23

Keywords : double-viscoelastic-nanoplates ;

theory; dependence

KUZ AN ZAE A A S48 1R R 14 S R AR
ARG T MBI 2 K . R R A 25
ARARPE T A VF 22 AR R N A, TR i A

G TR A WA A AR, DU R
AR EAT AR B 5 2R WG SR AT DA, T T 288 Ay
PR AR AT, 07 2 1 B R SR AL i 2 A 6 B0k
. JTARS, — el 54 R B ST T A2 A A
XTRBTRHESAG B2 o SR, 58T X4 KA1 R %
JES RIS IR FEE AL W S T e o B
QVHWQE’UJ%i AR SC 1 5 A IE B4 4 5 7 B

TERBTFEG KA I AT

1 =6 7 AENES S KM
1. 1 JU{TiE8YEE T

ARICHDRAR R G d =N b,
4 2 B[R] B HRE T AR 4L

YN NNNRY.

,%%EE\%%/ "

<—, Nanoplate 1

BN L, Ly

A A

477 Nanoplate2 4<%+
—71T—7 777

B 1 NEHEREARREE

Fig.1 Schematic of double-viscoelastic — nanoplates

1.2 =5 F2HES
R4 Attia F1 Mahmoud ) $ 2% JEA& 1E 8 5 )
FI AR E RN SN AR R AR

o;(x,1) = Aoy (x,t) §; + 26&,,(x,1)

—[fAu—f)&“§f98ﬂ5+

jza ) h“§@d§,§<t (1)
m;(x,t) = 20° GXi(x,t) —

fﬂc<—@ (§8J<§ (2)

biaxial buckling; modified couple stress theory; relaxation

KT H oy(a,t) ,my(x,0) L7 5K 4 A
Jikd; 6, HEEE NFFS 5 LA EHE B A Fl
Gﬁhfﬁ%ﬁ/\/ JORINIE TS o

H 4 W1 Kirchhoff 3 Az 3%, #k I AT & —
(x,y,2) 3E x Bl oy BlAT 2 Gl 04 50 B8 F1 0228 AT L3R
7NA

e (x,0)==zw (1) ,e,(x,1) =

—zw  (x,t) e, (x,t) =—zw  (x,1),

0.(x,t) =w (1) ,0,(x,t) =

w (1) X, (x,0) =w (1),

1
X, (x,0) =X, (%,1) =3[w,”,(t) —w (1) ],

X, (x,t) == w (1) (3)

BB RA 2 25 i TR, bl Ak, i T X
s F A AL, Williams FI Schapery Fif & H 7 #3 it
Bifg E(r) WP e Ak Ris

E() =E, +Y  E, eI (4)

FIH AR IR B, 2 B 28 HUbR B 3 i e

M, 5 M, . M, aN, aN,

: T T =0
0x 0xady dy ox ay

(5)
HCrp ) 7 AR AR A R R SCRROEL T L A5
2 A ]
=(- D'
d(w, — w,)
ot
=1,2 (6)
Pk, D9l e /R R b, B UIREL C,
DREBRIEA BT R AL
1.3 =H T ERRR
TERBEAL T 1) 8% Bl O AR L 1) 3 S 9 KA AR 127
#iklm'"

[kw(wl - w,) _ksvz(wl -w,) +C,

W(x,y t) :wl(xﬁy t) _wz(x,y,t)

mmx . nmw Twt
= z z sm( Lx ) SIH( Ly y) e
(m,n=1,2,3) (7)

K IR, T=v - 15 W, W ;0 AR
Hﬂﬁ%ﬂl RS Hiy

AFERITT AR, 155



24 o

I -8

% 36 &

©

25‘,{(1+sz )[CDVW(xt)_
=D 2l kw
£ foe a viw,,(x,&) dg] + { W) +

mn

W, t 2
8 wn (20,1 ] N (@) N
at L, :

azwmn(xst) ni : azwmn(x9t)
. MLIF

L} ay
sin(m) sin( m:'x) =0 (8)

a
T RN IS E T RN
k L4 kK L ¢, L

T év(l_ D \/DmO

D1=

—D 9
DD b (9)

e LK, Tﬁ%@JTT B IERIR ST EER T, A7 )
AEASE 1 B2t R A AR 1 SR i i 2806 18 2
A" =A"D" +2[k, +C" k]
'Y
A% = (mz n n2’8—2) 277_4
Cﬁ — (m2 + n2B72) 77_2
EO

D =—"
E

©

N =

B* =(m® +8n°8Y) o
Ey\ _tf=
+@-Eﬁea%mn (10)

2 BAEZER RN

A SO B 2 A RS SR PEHE 22 BT 5T T Aot
R I | SR ASE 5 0 o R P A 22 L A PR 3R X
] SORG PR UZ B IR AR M B2 . A5
L, =10 nm
E, =90 GPa,k =0.6,E_ =«kE,

=1,n=1,h =10 nm

E, =(1-k)E,;,v=0.23 and /, = 0.5 sec (11)

K2 4k 7 i 8T SR SE LR G R . WK,
UG s I i 5 e 7 2B B DA A
SRR (I R O, I rp B DA e v AR A
SN T 3 M R 5 ok A e ot 28 Bt A K 9 LU Y 1S
M/ NI T2

P 3 fid 1 ith 2oy 5 AL sl R R O AR A
, Pt 5 0 IR SR P A 5 4] s ER M B L RS Il

2 FENEEET, I 5RE T
EMRIRKELRXRE
Fig.2 Non-dimensional buckling load for length-
width ratio with various shear modular parameters

and Winkler modular parameters

40
—a— 07
: x=0.6
35 | e —— s
‘ : i —b— =04
. —o0— =03

——— |

25

DAY
oA

20 :
10 15 20 25 30 35 40
B
B3 EEARMREEEESSH
MR ELLE (k) ,

WRFFKELELENTHHXR
Fig.3 Relationship among the nonlocal effect on

the buckling load and the aspect ratios of the nanoplate

FR SR I 5 e a4 8080 )N, BB A R T LAY I &
S et o 28080 NS TP 22

3 ik

AR SCFHETFAE IE A R S B, 753 3] 7RG S N
KA AUl et 7 — e ds i 7 #8 , JF FH Navier J7 75
37 WA (AT o TS TR B A B X A0
KA A A sE e I AT R I T T RN )
RANE S B4 e FER AT A AR REERE BERL P 2 T, 2 RS S RS
Je AR GE BT i A0 P BB 55 5 A &R GE 0 JE AT A
M A 5T 9 T v SR AR S | B DA S R AR B g P
i,

(F#%337)



536 % 45 3 A & # #® Vol.36 No.3
2020 4 3 BULLETIN OF SCIENCE AND TECHNOLOGY Mar. 2020

~
:]]

E F Java EE 5 SuperMap B i#f i1 i 8 75 80 12 X
BMNRsEAEZSNA

AHAL,E ELBERVLE AV BERCLEBEYLE 'Y
(LTSI 8 5 BRI e, MM 3111215 2.3 4 25 R G M 5 e
B WIS 3160215 3T PR A A FREE IS I Sl 316021)

B E R E R L2 ICE IR R AR RS B o 8 R AR B UL 1A
FROR (IR0 5 K080 2% 6 1 R AT b e A5 A A, 2 0 IR 1 A5 0 T B, AR ISR A Java EE (Java Platform
Enterprise Edition) £l SuperMap 4 FF % T —ZFEFET WebGIS )75 8 18 B R4, 1% RGeS SZH MODIS 3 J5%
Bl B 3 T R RSB, I T AT R R0 R NS0, SEI AR I BE oL DX B I R AR S A A TR o T R
VT4 (2008-2017 4F) Wi VLiz i MODIS 32 JBECE (14 IS A6 , SRt 413 R BE MRl & AL i, SCaE R FH
TR Th AR DGIC S LU TR 3RIK B 90% , H I AR AR S5 v DX 43 A S5 AR DG MR 3R 1) P AR et 45 R AR R4y
M —2rE

KERIA 9 0 R %5 1% B ; WebGIS; Java EE ; SuperMap

& 43S P208;TP79;X87 X ERFRIRAG : A NEHS:1001-7119(2020)03-0025-09
DOI:10. 13774/j.cnki.kjth.2020. 03. 006

Development and Application of Zhejiang Coastal HABs Remote Sensing
Monitoring System Based on Java EE and Supermap

Zhu Hangjie' , Lei Hui'”, Pan Yuliang]’2 Huang Bei’” ,
Shao Junbo™’ | Tang Jingliang™, Zhou Bin"*"
(1.Institute of Remote Sensing and Earth Sciences, Hangzhou Normal University, Hangzhou 311121,
China; 2.Joint Laboratory of Marine Ecosystem Monitoring and Health Assessment, Zhoushan
Zhejiang 316021, China; 3.Zhejiang Provincial Zhoushan Marine Ecological Environmental

Monitoring Station, Zhoushan Zhejiang 316021, China)

Abstract : Harmful algal blooms ( HABs) is a type of common ocean disaster in coastal seas of China,
which threatens human health, marine ecosystem and marine tourism. Remote sensing technology is one
of the most reliable means to monitor HABs owe to its ability on large area observation, strong timeliness,
good data comprehensiveness and comparability. A remote sensing monitoring system based on WebGIS is
presented using Java EE ( Java Platform Enterprise Edition ) and SuperMap software to detect HABs.
Reflectance parameters could be extracted from MODIS imagery automatically, and the suspected HABs
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areas could be identified along with the causative type by a published HABs detection algorithm. 413

images are identified in the Zhejiang coastal sea between April and September during latest 10 years
(2008-2017) . Compared with the HABs events recorded in the National Disastrous Marine Bulletins, the

recognition success rate of this system could up to 90%. Furthermore, a satisfied consistency on the

distribution of the highest frequency areas of HABs is acchived according to marine and environmental

protection monitoring departments over the years.

Keywords : HABs monitoring system; remote sensing; WebGIS; Java EE; SuperMap

A58 B AR W I 7 1 G T AR 0 . ROBIL A S
PEAR WA A I 5 LI RN A
SRR . 1945 T AR IE B AR Rl &, Ml |
S S S ) R DX A % A Y A e
P M 5 SR RAS T B g I Y S T R S, TR
JEEL T T A R A AT R A ) B T B
z—

IR A 28 W 5 [ P i T A 25 ) A
SOOI I 2R 6 A SEE AP o WV A 0 215 0 25
R AEBAER 4~9 F D0 HV B Rl AR 5
() R R B 408 (REMEZS) O 32, M0k
JRE 2%, B R B T s, SRR g K
TR FE B 388 2 28 3 v A T R A 22 K, R
SEFH TR A R

37 BR TR R R | LA 5 0 A O M ) R
Gerh R0 B L 1] B0 A ) S T 25 34
U01:2006 4, 5 ¥ 255 A0 H A 7 B0 o 0 A T AR
Girh i it MODIS T9R 15 $R 43 2 25 1 A o
SR, X AR B0 A T R AT W I 5 2008 4 A
SN TER IR G, ST N 21 U 5 R A
KZH) A s AL B, (B RS oA e e R T
HIRE 2014 4F T T4 T C/S BT & IR
TR WebGIS 2245, 3 3k 5 1€ 1) g ] 7 412 4k 12 Ja%
7 S AR S SRS L

2006 4, fr g 4 5T MODIS g4 it T
P T 20 306 A V) ) 22 10 B 2 T (1 9 S AR
2009 4 F 7 & AR E A 1R MERIS-MCT 45
B0, 0 2R T K AR R DU AT T 43952011 4 R
HU B T BT RH B0 450 A 19K AR
SRS, I %o 2R v T 9 5 0 2 IR 104 D' i e e
7 T HF5E,2015 4F Tao %6 e pb SLht > b, of— 4
2T 2T PDI A1 DI HE 5000 2% Vi S P 356 750 % 3 1
PR

PEIe, PR A 2 26 1T B0 R R S 8 5
Geslity  SERARE B [ 3 W RE - 2016 4F, 4
A ] B T R ML T C/S M R 1

SR ZR S8, A RH 5 E5p 8 U3 2R DX I, S5
BT N 42 W3 e T Y 4 A 3l 55 i A 5 2017
AR INEEE PG C++ 55 Java 155, 2648 R H 455
PRGBS T 5 8 — B 45 21 [\
AF PN VB R 458K, 2L T Java EE Al
GeoServer 1 & 1 WL ¥ o5 i i 8 W 3R 456, £ B
Servlet F1 JDBC $ AR SZHL T T 2% 51 1 181 R 55 & A
1) B sh ikl 55 e

T C/S BEM,B/S A R G LT P 4
%8 THPCRFE 2 v, B ) U A A e A TR
PEAT GIS #e4E ., [RINT, Java EE W& HETHE AT
b gk Web TR G2 —"" B T A4 JT
KRR T SRR S S Ak UL
it T Web IR 55 &8 HYTT 4

AWFTE PN BT S LR M T
VTV A% ) 12 JE% W N &R 4t ( Zhejiang coastal HABs
remote sensing monitoring system, ZHRMS) , iZ &4
VR H AT Java EE JF P B0 IR TIZ (1 Spring
H1 Mybatis HE4E iR M4 T T R G809 FF A RCR AT
Ay Ll A R . RIHE T SuperMap f
wlk GIS ‘&, L5 TR GeoServer A HL HA %l
(R AR A S HE, DA KT w122 4P o SuperMap 1
iServer [k 55 %% (GIS IR & %% ) & & T Java EE A
SuperMap 1Objects Java £4 & T[] /Il 55 24244 (1) £
A gk GIS 72 i ST s 1B FE v B B LA
GIS JIk 55 (IE 2USE S A AR F A Bl BT, Jf-di ik HTTP
PSS ATSHESE SuperMap iClient #4752 H., Sy HI P
FEWYE 25 % P o 42 it GIS Djfig. SuperMap iObjects
Java B IEARITF & 0 GIS 24, $R 13t st 1o 4 2R
AR 2S5 AT b AT AR A R R A A T Y GIS
THEE o BR G0 0k R 0 FH A fRe A 14 Tao™ ™ 44 1
PR S, S T X R B A ST
2 b PR L ) AR, O H A @ 5 SuperMap
iServer (GIS Il 55 i ) 1 b K1 ik 55 I 3l A1 3 53K )
MR, SEE T P AR Y g s [R) R oK Rk
AHOCHE W T ER AL T 5 HLAT X i S K3



%34

kALARE. AT Java EE 5 SuperMap #9 3t ik S M AR TP A 5 B A

27

1 B¥E 5T %

L1 #HHEkiR

ARGl 938 5243 % H NASA Oceancolor
(http ://oceancolor. gsfc. nasa. gov/ ) $2 {4 i) MODIS/
Aqua fBIREE Z 0™ fho PR E L E T
M RAME JUAATAS IR S5 A BT, A 3 S RV E K
0k Beid B SR R A R .

TEAR RS 45 R By gk, 8 F 7 2008 -2017
AR PRI R AR T BT TS0 A
Bl o MR b oA S 0 S AR I ] 2800 1 Y
TR EGLAR T 5 RGO I AR ) g AR XA, XoF
A = EE TN TCRG T AT HE AL 3, e 475 3]
AT LU 3 2 1 s I 28 G 3 Tk () 5245
1.2 FRi#piRAI4=E

ARG Tao 25 A4 H 9 2R 1 UNAR Y
BT 325 T8 T AR KRG S 0k e

%ﬁﬂﬁ:ﬁgﬁhj

max(Rr<(A ))=Rr<(555

R,+(555)<0.014 sr-!

el

Rrs(555)/Rys(531)>1.2

AF R S AL X

DI<25-(PDI)-0.125

gt

A DX 53 2 T B AR X A AR 5 3 VR Y K AR L R TR Y
KA, Ik — 2525 0 AT R AR SR W, AR SO
WL Y Y Sl ) 2 T M D R o i o BRI R
w1 R
2 RHWkat
2.1 IhEEIRIT

FEXSHTSK , RGEAR AR I LAT DU . 1 5]
PG s Ta) o A e | o A B R B A B
B, BARDIRERE BNl 2 s .
2.2 &Migit

K Z G SuperMap iServer AR 55 s A1 Web AR 55
i, Web e 5% 2% 3 T Java EE JF &, 1155 R 40
(s B Sl AA I B A2 B DL RO ) N A A
Ui (1) HTTP 35 5K 47 45 32 e i, HABE AR T
MVC (model view controller) i 1 =, iz =L A
AVAHEW 5 T a7 Rl 20 A B RS, %

1631 AR F KA

EHE R LA

Rys(555)=Rys(531)_Rys(531)=Ryg(488)
5

PD'— 555—531 31—4
A3 5 TR Rrs(555)~Rrs(168)
R,-s(645)— R,-S(S55)+ggg:gg;(}?m@ﬁ?)—RTS(S‘SS))
DI=
R,-5(645)

&1

o8BSI 2R e M A RO R R I X SR B A

Fig.1 HABs suspect zone extraction process used in ZHRMS



28 A H @ R % 36 %

‘ WA i R s I R 458 ‘

| 1

o % it i
& [4] e Bl
iz ) : :
# # g 8

0 v”u
| Al g m| | R A
Hhy Hh, Hh PE [i] A ) 2% i £ F
B ia G 15 = 7 7
2 % bl il o =| B B & s 5
™ ke Ui & & e 4 & & o &
1t i i 7 % H
- !
B2 T IRaE RN RS ThaE R E
Fig.2  Function module diagram of ZHRMS
T R (Model) | gpcapas
—RSE e mgs |
W RARTS Z 16
Eanas.  [WRARFD)AE
- BARENE
é IR
R E (View) T =il 7% (Controller)
ey ARy e R
RARVEFNER P PEDERRST AR BY SE i
RERFWAGEGRE |- - -APER- — ~EEERLE
RVHEHIRR R E SIEE—3 R
BEBAH @00 - —————— = ZEff(Event)
3 MVCHERXHXRFIIREE
Fig.3 Relationship and function diagram of MVC pattern
TAREHNE 3 BioR >, T 71 52 0 R L2 B iServer IR 55 4 4% Ok (1 B 48 24T
RGN T Java EE 19 3 R IREH 03 Y ARG s R LR B
SWENE P D& 5 €y P L S AL S T v (2) k55 )=
(1) EM)Z TP R GO 55, CL 45 2 BRI T 38

Web il 4 fli /] Spring HEZRAE DD 2845, Be R 0L IR Ab B | L PRl R 1] 15 B A A2 B, O b
HE SpringMVC DIREMCR SR BUZ B0 hRE. HIP Bl R a2 =

L Y 5 X Web fIl 55 45 A& 2% HTTP 2R, (3) Bd)=
R 55 45 KRR K PN 25 0 FH Gz 4 iR 55 2 4 11, 4 W )2 0 50 SE IRy 5 Bide 2 2 ) B 52 8L O

GEHEPAE HTTP 13 7 R [0 25 i o GO . ISP 5t [l iR 55 J2 S AR A8 B i e 1 0 ARG



kALARE. AT Java EE 5 SuperMap #9 3t ik S M AR TP A 5 B A 29

% 34
e ]
! U }
|
I S e |
| |
: JSP. iClient. Bootstrap ®
! 0o
: ’ Spring MVC B
e SO |

|
| R B
. % |
: ’ SuperMap 10bjects Java =
e :

|
| MyBatis }
: - B

|
: ‘ SuperMap SDX+5| % B |
|
| |

4 Web R 5535454
Fig.4  Application Server Structure of ZHRMS

Mybatis HEZ 5 il R 5 B8 4 2 [A) 1 22 B, I AE SR
T IDBC HEZRSEEL, fEfR B 1 JDBC PL#i i [m] i fig
H 3h A B DG IC B, FF e N Dl 2o g 5 E SR rh
(1) SQL 15 m gk BE LA . Mk 55 2 5. [FIE, R4
{#i F SuperMap iObjects Java 52 i 5 25 [A) 5035 ZE 19 58
B, Hh B SuperMap SDX + 5| B 523 1 % %5 [H]
AR E R,

DS REERIENRSE | A

3 ALy LI

RGN IF K 8 S Windows 10 - &5, fii J]
Eclipse 4.5.0 {E 25 IDE ( integrated development
environment) T.H., JDK 4~ # 1. 8, F] maven {E 50
HAEH T H, M SVN #2550 H A, Rz
355 Windows xp M L _E A, 8¢ Linux CentOS
6 LI ERASFE G, Web 25%5 5 Tomeat 7. 0,

3.1 HEEHIRR

A AT T 5T Javascript B KA, W
T Bootstrap HEZ2 D) & SuperMap #) iClient fEZE,
PR HE T B GIS ThRe, anl&l 5 s, Ui
BT IR AT 2K R Y R ORI PR
SRR ATIE G H R AR 4R E H IR L RS
SRR A R0 B DA XGE o A R X
3.2 ZESHELR

PR 5 T AR Y I 5@ o iClient 5 iServer
552928 o iClient MEZE rb % 10 ok 50K LB 5
KA 28U 18 45 iServer IR 55 i , Z83d 25 6] 43 #r
JE R R G P . B 6 R T AR B IX
BRI FR I AE R, W] LR 48 RO A7 2080 12, LME T
it o,

3.3 FREERER

ARG BAHON I R G DR, T8 =
THAFHESE , S 1 o AR A B A A il 18 J%
Bl 3 RS B AT hRE

2010/06/07 B
HEE | HEg- WETE . Nesm 5 m

& 5

FBENREEFE
Fig.5 Main user interface of ZHRMS



30 # o @ R % 36 &
I LmeRERENERS HE3:  2010/06/07 B
HRE | HESH- NETE - WUBSSMESTH | &E ey

e

E6 FREMEMREN

Fig.6 HABs area measurement

TSI Y I T S B S A B R R 2K
TR, R 7 iR, REBHEN FHEYHM
MODIS 1.2 ZEAR 5 , F U Be P58 524,
3 2ok A e SR ASE R AR AR AR i B DL X AE L JR
Hih B R &5 . A A SuperMap iObjects Java A=
AR BEALL X A 1A, A2 ) cds 1) B =X LR A7 3 5
)%, feJe it SuperMap iServer SCH R F EHY A
BRAT G HH .

HIEAE R ST D RE AL T Highcharts KR HESE,
A B b o T AU T AT R ST R 2
BEs o R (E B A BRI RE T Lo I 4 it
AP B & ek A e die H AR S5 DR, 32
AR SO SR B B R TSl i I Y R T

BAEE R
3.4 HENEREEER
i B £ S PSSR A AT A A B O

G L PR BETIIRE . N RS R
B B HSC U 2L T Jquery A EasyUL A2
pos i

IRV EYS e S DREpl IRV TR NS R I S UNAES

TR . WG AE AL S AR B TR
ALK S B B o TP AT DA A5 B U 5 A
SHEATHE I M ER i, 5 B P RE
P IRk R B/ = SN ) s Ec I RS EU S LT Y]
fiE, B T SR E R A IR

4 ZSGMNALEBIE

4.1 ZZMHA

KRGT 2018 4F 7 F B E 3 — 2l 55 Wi I 5.
PRiETT. R H A B — IR R0 & A, A
TEFZAR AT B EN 55 R0 b 31, A BT 55 B
K — AR HIFE 5 min LAY Fds b B 5532 400
il T R, SRR SRR AN I A 0 0 i, BT
WA 7RG AL BRI B TR

FIH R G T8I0 B T 2008-2017 4:[H] 4
~9 A AREAE , 15 5 = 20 1 55 o8 Ja
Hor oA 413 YR30 7 it e 2R e AR S 2R BE 1L
X, AN & A AR G4 AN 8 iR

R T L BT R 22 K XA T W D RN U, A

( #m 7 BTIER M EEReamER i o R R
/ A4
e L FMEE Supernap i0bject|_ MBI
G THBET i A HMERS EETH

7 REEMEREALEER
Fig.7 Data processing flow of ZHRMS



% 34

kALARE. AT Java EE 5 SuperMap #9 3t ik S M AR TP A 5 B A 31

70
60
50

UYIPR iV ESS U

40
30
20
10

0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

F4

8 if 10 FHHTEBRPBRER EHURIRANE RS TE
Fig.8 Frequency chart of HABs disasters in Zhejiang coastal sea in the past decade by HZRMS

WFFEHE A T 413 W% 1 R ) & IR o T A R A
137, A AR 4 5k R S o 1 AR BT A T X A Y
RS IEAT A3, e A5 S W7 30T g VA B o T A0 Ok 4
LR, ANE 9 FiR

9 v, AR IR 7T 10 45 PN A Bt v bk
Z eI AR R 20 X ek AR AR AR
RS, BRI O AE S 0 R R )
B AL RFERA R AR LB 5 A E AR e LA
KLl 5 9 AU SR HF IR, 122235 SR 5 R S o T W i 45
T AR & AR A 5 B BAT AR = 1 — 3ot
4.2 FREIRHISRIEIE

T 10 AR A REFE AR P ItdE T 74

WL AR e, HERR = 8 S 55 AR 5, ik
PAF T HAMRE 30 AR FHA IR A,
TAERBIAREIE . 71X 30 # RS, 248
WU RE A AR A DX SR A 27 S, 2T U 3k
BT 90% . WAR A SR E SO R B3R H
Wk 1 ps.

5 %ib
AR SCHET AT ARWHE BRI , (51 Java BE

FII SuperMap iServer #4387 —74= WebGIS & 4:, H T
WL VR TS A 2R 5 B X RS A =

[ IKilometers

B9 E+EINTIEBREIRSMIRANEREEE
Fig.9 Frequency distribution of HABs in Zhejiang Province in the past decade by HZRMS



32 H o @ R % 36 %
F1 FHEBEBIRANEESIT
Table 1 HABs remote sensing identification information statistics
75 R ERERio ] i BT H
1 2008 4E5 A5 H~5H31H FHUR KRR TR 2008 45 A 7/11/18 H
2 20084E5 H6 H~5 H 12 H T T R JRE v 4 2008 4E5 H7H
3 2008 4E5 H6 H~5H 8 H Rt 1L —fa 1L 5 5 e 2008 /=5 7 H
4 2008 4E5 H 11 H~6 A3 H Uefe 1y 53 AR AT, £ o A 3 2008 45 A 11/18 H
5 2008 455 H 16 H~5 A 24 H RGERACM—r 787 111 51 By — e 11— 1 L1 B 30 e 3 2008 45 7 18 H
6 2008 47 A 16 H~7 A 18 A A L B e L g 0 v 2008 47 H 17 H
7 200848 H5H~8 H6 H ZRE L BT — 3 8 L A A0 32 5 V8K 2008 48 4 5 H
8 2009 4F 4 H 28 H BN MR 2009 44 H 28 H
9 20094E5 H2H~5H7H ¥ LB 5 — 5 31 5 iR 2009 45 A4 5 H
10 20094E5 H7TH~5 A 12 H TR P A R R Ve 2009 4£5 A 8/10 H
11 2009 45 H 19 H~5 A 30 H KAILES FELL AL 2009 4E 5 H 19/21/26/28 H
12 200946 417 H~6 422 H FRIR AR 8 D AR it 5% 2009 4£ 6 7 18/19 H
13 20094E6 A 17 H~6 422 H UGfe 1Ly 75 g v 2009 46 A 18 H
14 200948 F4H~8A5H FHLUAR R RIR Mk 200948 H 5 H
15 2010 45 426 H~6 4 10 A WL 6 I 2010 4: 6 A 6/7 H
16 20114E5 13 H~6 A4 H VLA 1R N AE B A 07 B i 5k 2011 4£5 A 18/30/31 H
17 20124E6 A3 H~6 H7H S L OB VAR 358, 20124E6 A 5 H
18 20134E5 A 13 H~5 429 A TN A R T 3 2013 4E 5 [ 14/21/23 H
19 201345 A 18 H~6 A2 H G N BRI T 2013 4£5 4 23/28 H
20 2013455 A20 H~5 A 24 A T L3 5 AR R I 2013455 A 21 H
21 20144E5 4 21H~6 ]9 H B PRI 5 20144E6 H2 H
22 2016 4E5 4 16 H~5 A 21 A F L Ly AR 35 2016 45 A 17 A
23 2016 45 422 H~5 A 30 H TR ET 1 — 2 g, 2016 455 A 27 H
24 201647 H5H~7H 14 H FHLZRFR AAR Mg 35k 2016 47 A 5/7 H
25 2016427 H24 H~7H 27 H FHLR TR AR T 135k 2016 47 A 24/25/26 H
26 2016458 A8 H~8 A 11 H Ve 11 7 i e 2016 4E 8 A 8/10/11 H
27 201746 A 16 H~7 6 H 1L 3 2 5k 1 2 ) P i s 20174E6 4 17 H.7 H 3/4 H

TH A 52 9 U B B e B R A,
SuperMap iClient SEFLTUH 5 R AR 55253 H., I A
PO R A B S04SR GIS TRk, 45k, &
G VL 3T 4 O 10 2 B TR] SR 1) B ) R Gk
90% . Y& I FC AR 205 W ALK 73 A1 e e 1], B S AH G
PRI A i Y 4 5 TV B v 1t S A S Bk
et o

Bt BRI EHRFERAMES @L T
F A E NG AR L6 AR T R R
A AR BT ML 5k BT R A 69 B S aRIE AT IR

SE K

[ 1] xUEA, 50, sk, . SR M H AR MBIk 5
KIELT]. T EEFREIN, 2002, 18(6) :64-67.
XUEE, #EA, BT, @ ERE R AR A% W 0 W
Sevarm s H LT ] Jbatiil 4, 2015(3) ;122
-126.

TH, D&, HER, %. EOS/MODIS & /&7t k)
B AR R B k)], BB AR 50, 2006,
21(1).

(2]

(3]

[4]

(5]

[6]

(7]

(8]

(9]

[10]

[11]

(12]

WAHR, BRI, Sk, 5. R TR R BRI S
ST HAR D] HEEEHR, 1998(3) :110-115.

PINEZ. DI OGS R e 215 00 v A DX T 3 28 A K Y S T
[D]. 8 R, 2005.

Mao Z, Chen J, Pan D, et al. A regional remote sensing
algorithm for total suspended matter in the East China
Sea[ J]. Remote Sensing of Environment, 2012, 124
(124) .819-831.

Te e, ZRUGIR ) i XK 68 18 B A 1k 2 i 1) 1
AT LD . b [ R 25 Be W 58 A= B (I ¥ BF 5
Jt), 2006.

i, JHREE, DR, SR R VR R GRS
[J]. Ih&wAIH, 2006, 19(5) ;12-15.

Wit PR, A E, . R TR E BRI R
GUEER A [T ]. MR AL, 2008, 27(s2) 180
-83.

FET SR ATLER 5.t 4 5 0 U R g
FEERHLT]. TR, 2014, 31(4) :77-84.
FRC RGP TERR T EMRID]. FH
By« R, 2009.

R BT A O i A AR I o ) R A R T
FE[D]. HUM LR, 2011,



% 3 kAAF. AT Java EE 5 SuperMap # #mif A 312 & Bl AL F L5 B A 33
[13] Tao B, Mao Z, Lei H, et al. A novel method for [19] EFHLe, )7 #, Bkid. 5T SuperMap iServer (1)

[14]

[15]

[16]

[17]

[18]

discriminating Prorocentrum donghaiense from diatom
China Sea using MODIS
measurements [ J ]. Remote Sensing of Environment,
2015, 158:267-280.

REHR, B —, AR AR RE R E
RGP RSN, e EEsE, 2016, 34(2):18
-24.

NSRS, WG T 55 1 B B ol ) T 5 T SR
5 [D]. B R, 2017,

PhaE. ST WebGIS [OMI VLTI P R ) T2
WM R ST 552D ], AT A7 M I YE R
2#,2017.

FE A k2. Java EE £)2 %24 Struts2+Spring3+Hibernate3
+Ajax BUBEA[ D], K REF R, 2009.

Walls C, Breidenbach R. Spring in Action. 5th edition
[M]. Greenwich: Manning Publications Co. 2018.

blooms in the East

[20]

(21]

(22]

(23]

(24]

MR BIRSs R AT [T ]

T et BT SuperMap Objects 9% i BT Ml (5
BAGHIT R SGIBD ] FFRITERE 520 .
M2 bRtk , 2012(2) :25-28.

[l S SRy, R R R E A4 [ EB/OL ] http://m.
lc.mlr.gov.cn/sj/sjtw/ hy/ gbgg/ zghyzhgh

s, sk, EVWIAL, 55 MVC BEURTSE Y £k
L] LR HBESE, 2004, 21(10) :1-4.

T T Java EE (15 B BRSO 50T
[D]. b AERINE R, 2010.

Chen J, Yang S T, Li H W, et al. Research on
Geographical Environment Unit Division Based on the
Method of Natural Breaks ( Jenks) [ J]. ISPRS -
International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, 2013, XL-4/
W3(4) .47-50.

(L4524 )
S 3k -

(1]

(2]

(3]

[4]

Frégonese S, Meng N, Nguyen H N. Electrical compact
modelling of graphene transistors [ J ]. Solid State
Electronics, 2012, 73.27-31.

Kiasat M S, Zamani H A, Aghdam M M. On the
transient response of viscoelastic beams and plates on
viscoelastic medium [ J ]. International Journal of
Mechanical Sciences, 2014, 83(7-8) :133—-145.

Attia M A, Mahmoud F F. Analysis of viscoelastic
Bernoulli - Euler nanobeams incorporating nonlocal and
microstructure effects [ J |]. International Journal of
Mechanics & Materials in Design, 2016:1-22.

Ansari R, Oskouie M F, Sadeghi F, et al. Free
vibration  of fractional  viscoelastic  Timoshenko
nanobeams using the nonlocal elasticity theory [ J ].
Physica E.

Low-dimensional Systems and

(5]

[6]

(7]

(8]

Nanostructures, 2015, 74.318-327.
Attia M A, Mahmoud F F. Size-dependent behavior of
viscoelastic nanoplates incorporating surface energy and

microstructure effects [ J ]. International Journal of

Mechanical Sciences, 2017, 123.117-132.

Liu J C, Zhang Y Q, Fan L F. Nonlocal vibration and
biaxial buckling of double-viscoelastic-FGM-nanoplate
system with viscoelastic Pasternak medium in between
[J]. Physics Letters A, 2017, 381(14) .1228-1235.
KGR, 2 TR TR Y XUZ FCM 44 K A Ul e
o3trld]. BHEGEA, 2018(6).

Lu L, Guo X, Zhao J. On the mechanics of Kirchhoff
and Mindlin plates incorporating surface energy [ J ].
International Journal of Engineering Science, 2018,

124 .24-40.



5536 4 45 3 1 A & # #® Vol.36 No.3
2020 4 3 BULLETIN OF SCIENCE AND TECHNOLOGY Mar. 2020

LA —RBEIRRSEFREZE S

B EAET ] 'L -
(LTLIRA H S AT AR B 21150052, 1 AC4UR Sl AR AP, #IRE 2100005
3L 26 52 B SR TIE % 5285 06600054, L35 SR P 210000
5. JLIRA HE SR X TR B 211300)

R FORE UL AR R — R B IR BORERT 2015 4F 8 [ 6 H & Az A6 VL b IX ) — Wk K3
S A AR A R B AT T2 AT . PSR R e R AR YOI R R S E I M R 5. ARt 2
RAETEFZRARR , RSP RI a FR 2 v, 52 T IRZ IR FE L 5w 5 U 28748 KU A3 SRR
SR RE R RIE _E T M RE EE HEAR , T RE A TERE I R X, RUB A T AR RS R)Z RN TE A T3
B KPR N2 R A = R AR, X Le R R AR A s KK SR T A R S s L B, 75 A b KB AR LA
B A A T g I IR [ s 7 [T %) 2 15 A P S 3553 el T2, o g P 2 B Fs 0 4 1 i 5, i XU SR T ey
T BRI AT T, S5 R AR DX Sl xe 107 B 2 P38 T /0D A b T ) ORI B8 2 <38 T T B 1 — 3 R 4, 38 05y [l
AT LS 8 J O TRV e sk SRR o i S R R TR A R A 8 R 7 o

KR bR L IR AT KRR

& 45 P456. 1 THRFRIRAG : A XE4S:1001-7119(2020)03-0034-09
DOI:10. 13774/j.cnki.kjth.2020. 03. 007

Mesoscale Diagnostic Analysis of a Strong Convective System in
Jiangsu Province

Zhao Hong'”, Yan Chengyu’* ,Liu Yin*,Lu Yilei’

(1. Nanjing Liuhe District Meteorological Bureau, Nanjing 211500, China; 2Laboratory of Traffic
Meteorology, China Meteorological Administration ,Nanjing 210000, China ;3.Qinhuangdao
Meteorological Observatory of Hebei, Qinhuangdao Hebei 066000, China;

4. Jiangsu Meteorological Exploration Center, Nanjing 210000, China;

5. Jiangsu Meteorological Observatory, Nanjing 211500, China)

Abstract; A large-scale strong convection which is occurred in Jiangsu Province on August 6 2015 is
diagnosed and analyzed from various angles using reanalysis data, surface observation data and the new
generation radar data. The main conclusions are the followings: (1) the ground squall line is the direct
impact system of this strong convection. The process occurred in the eastward movement of the high-
altitude trough and the westward extension and northward lift of subtropical high. The upper air is dry and
cold and the low level is warm and humid. During this convection, the wind direction is suddenly
changed, wind speed is shot up, the pressure is upwelling, the temperature is dropped sharply, and the

relative humidity rises sharply. The atmosphere energy is accumulated in the ground, there is an energy
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front area between the middle level and lower level, the strong vertical rising speed, the low-level

convergence and high-level divergence of water vapor flux are the favorable factors for heavy precipitation.

The radar echo shows that there is a clear gust front on the right side of the thunderstorm in Liuhe area,

simultaneously, and there is a distinct weak narrow-band in the left front of the echo, corresponding to

the outflow boundary of the rear side of the thunderstorm. The strong wind speed belt is closely attached to

the right side of the thunderstorm, the rear side divergent area corresponds to a squall front formed by the

confluence of the cold downward flow from the inside of thunderstorm and the warm air in the surface. In

addition, the center of the radar echo is observed decline rapidly in the vertical direction. The above

characteristics have a good indication of the prediction of severe winds.

Keywords : ground squall line; strong convection; gale
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Fig.1 The height fields (gpm, black solid line) , wind fields(m/s, wind shaft) and relative humidity (% )
on 500 hPa(a), 850 hPa(b) and 925 hPa(c) on 14:00 BJT at 6 April 2015
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Ship Detection and Classification from High Resolution Optical
Remote Sensing Images Based on YOLOv3 Neural Network

Wang Haojun ,Zhou Bin ,Pan Yuliang
(Institute of Remote Sensing and Earth , Hangzhou Normal University , Hangzhou 310000, China)

Abstract ; Ship detection and classification technology has important application value. It can be widely
used in maritime supervision, ship rescue, and combating illegal crimes.High-resolution optical remote
sensing images were selected for data screening and pre-processing, and a marine ship classification
detection data set containing more than 24,000 ships of different types was established. According to the
ship classification rules in the “Regulations on Ship Registration” of the Maritime Safety Administration of
the People’s Republic of China, combined with the actual situation of remote sensing images, a basic
classification system for marine vessels based on remote sensing images was established. A deep learning
training platform was built, and the ship was classified and detected using the YOLOv3 neural network
algorithm. The model completed by the training is verified on the test set. The recall rate of the ship
classification test results is over 91%, and the accuracy rate is over 95%. In the case of GPU
acceleration, the detection rate above 50fps can be achieved, which makes the model robust and
accurate, as well as real-time classification detection.

Keywords : ship classification ;remote sensing;object detection; YOLOv3
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I3 R EAE A K SEME . e, e, NI R P, .py N
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TOINAE Hh Lo AR R 5 AR, b, 1 by, S U — AL B FHIAE
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EM

TAE ) H B8 A BT A R B
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Ho, M OTTARICAE AL 78 A A oh, ) Pr
(object) FIIE A 1, ;202 0,

14 0 248 A5 A A L ) RO AE 0 LS B N AR I AE
1145 10U (intersection-over-union ) , IOU {15 /3 =

_ DetectonRe sult N GroundTruth
H: 10U DetectlonRe sult U GroundTruth (6)

H:rf DetectionResult >k 2 %t 7t Il 4E (1) 3 [,




%34

EEEE. AT YOLOV3 M& 3o ks

% R AL I EALAS 5 ) 45

GroundTruth Jy Il iy 5 52 N TARICHERIIE

RGPS T C, 2, % T ARSI SR T =
P HUE(1,2,3--9) HiZMENA B A Hiw, &A%
TEAE Fr A7 255 0 A T i) 2] L AH 3T, YOLOV3
X A — A B ] T B B Il T oy 28 A%l
sigmoid PRECH B — K IR X EAE[0, 1] Z [8], Pr
(¢; lobject) Sy HERY)JE Tz A BOMEAR , TIAS 2 e
AR T ZEKRRER, AR S HIEAR R 1,

A3 732 EAF N

Pr(ci| object) % Pr(object) * IOU

=Pr(ci) * 10U (7)

B BIE thresh, Y5153 28 A {H FAR Y e ik
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Loss = Loss,, + Loss,, + Loss,,, + Loss,,,  (8)
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| Residual 8x8
Avgpool Global
Connected 1000
Softmax
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Fig.1 Darknet—53 network structure
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Fig.3  Scatter plot of iterations and losses
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Table 2 Comparison of recall rate accuracy rates

under different thresholds

Thresh,, PEEES % Rps/Img
0.1 0.96 0. 66 2.52
0.2 0.95 0.83 1.99
0.3 0.94 0.91 1.78
0.4 0.91 0.95 1.65
0.5 0. 86 0.97 1.51
0.6 0.79 0. 98 1.37
0.7 0. 63 0.99 1.13
0.8 0.25 1 0.55

AR SO A AR 21 2L 1 R 58 R0 [ 3R P I 4
bRk BF 4 YOLOV3 9 A6 I &% 2R, & 3 J&om T
YOLOv3 ,YOLOv2 Faster R-CNN 3 FlvAs U i Y| 25 52
Brsli it X SE AR B ff HIAS SCHY pascal VOC2007
A 2 e 20 SR AL A 0 2 e S A T U 2 5 D

*3 EBMALBAEHRERBEE
Table 3 Accuracy and recall rate of various types of ships
TR YOLOv3 f#1 YOLOv2 Faster R-CNN
KA e BIEER HERR BEER R gEER
B 0. 86 0.93 0.92 0. 89 0. 89 0.89
WA 0. 96 0.99 0.97 0.98 0. 96 0.95
R 0.98 0.99 0.97 0.97 0.96 0.96
B 0.82 0.88 0.92 0. 84 0.93 0.87
WG 0.97 0.97 0.97 0.93 0.95 0.94
TARAR 0.87 0.92 0.92 0.94 0.93 0.94
i 0.85 0.83 0. 40 0.79 0.72 0.73
WAL 0.93 0.92 0. 86 0.87 0.87 0. 88
THMPHE 0.96 0.97 0.91 0.83 0.93 0.87

FH % 3 AT YOLOv3 B AE /N AR A A0 G0
e B & L F YOLOV2 DL K Faster R-CNN,
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Stereotaxic Apparatus and Electrophysiological Experiment for
Multi-segmental Vertebral Column of Gekko Gecko

Jiang Yuanhan'?, Wang Wenbo™* , Wang Xiaoqing™” , Cai Lei®
(1. College of Astronautics, Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China;
2. Jiangsu Provincial Key Laboratory of Bionic Functional Materials, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China;3.College of Mechanical and Electrical Engineering, Nanjing
University of Aeronautics and Astronautics, Nanjing 210016, China;4. Biology Institute of
Shandong Academy of Sciences, Jinan 250014, China)

Abstract ; Gekko geckoes are well-known for their remarkable motion capability on various surfaces, which is
a good model for bionic research. The spinal cord contains many of the necessary network for performing
basic movements. Exploring the spinal cord control mechanism of the gecko movement, performing spinal
cord preparation and electrophysiological experiments, requires a stereotaxic device for the spinal column.
Based on the anatomical of the gecko vertebral column, a stereotaxic device was developed. The stereotaxic
device was designed to hold on different segments of the vertebral column in Gekko gecko and can be
attached to the universal brain stereotaxic apparatus. The device was used for the experiments such as spinal
cord preparations of cervical enlargement and lumbar enlargement of gecko, and the spinal cord
microinjection and the electrophysiology recording. The results showed that the stereotaxic apparatus for

multi-segmental vertebral column of Gekko gecko is easy to operate and reliable in the fixation of vertebral
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column, and can meet the needs of in vivo spinal cord research of Gekko gecko.
Keywords: Gekko gecko; Vertebral column; Stereotaxic;  Electrophysiological —experiment;

Locomotion control
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Fig.1 Schematic drawing of vertebral column

anatomical of the Gekko gecko
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schematic drawing of vertebral column fixation
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Research on Load Allocation Algorithm of Smart Grid
Based on User Behavior

Liu Lin' , Zhang Qiwei’ ,Hu Meilin> , Wang Ruying’
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2.Beijing Guodiantong Network Technology Co., Ltd. Beijing 100000, China)

Abstract; The traditional demand-side management system strategy formulation is mostly customized
according to the characteristics of the power grid itself, the algorithm is not universal, and the
management system in the development of the use of dynamic programming and linear programming, so
such a system in the face of multi-equipment, mass computing difficult to deal with. These problems, the
author of this paper designed a kind of power demand side management system based on genetic
algorithm, and makes the grid users can according to own actual situation to develop a reasonable plan of
energy use, and can make the peak load of power companies, so as to achieve stable, sustainable of
power supply requirements.
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Table 1 Demand side load forecasting and

real-time electricity price

] A/ Tl fE Tk
(76/kWh) X/h EX/h X/h
8~9 0.97 934.7 730.6 2134. 1
9~10 0.75 1237.3 723.5 2581.3
11~12 1.77 1668. 1 818.2 2835.3
12~13 2.04 1543.9 844.5 2551.4
13~14 2.08 1823.2 781.3 2777.6
14~15 1.22 1653.1 755.2 2719.3
15~16 1.41 1599.3 674.7 2834.5
16~17 1.32 1603. 4 676.9 2544.8
17~18 0.93 946. 8 1783.2 2132.4
18~19 0.89 1724.8 0.70 1822.7
19~20 0.72 1499.2 1411. 8 1509. 3
20~21 0. 68 1354. 3 1278. 4 1367. 8
21~22 1.43 1099. 8 1349. 1 1342.7
22~23 1.30 930. 5 1142. 4 1233.6
23~24 0. 80 7717. 4 563.8 1033.5
24~1 0.74 567.4 744.2 1123.9
1~2 0. 66 364. 1 423.5 875.3
2~3 0.77 364. 1 354.1 857.4
3~4 0.76 441.2 344. 4 768. 3
4~5 0.73 443.8 268.9 746.2
5~6 0.78 441.5 265.3 774.3
6~7 0.77 453.2 433.1 1214.5
7~8 0.83 754.3 545.5 1423. 5
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The Experimental Research on the Timing System Dynamic
Characteristics of the Turbocharge Engine

Ding Jia', Bai Yunlong', Lin Hui’
(1. Shaanxi Matrix Power Technology Co., Lid. Xian 710016, China;
2. College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract; In order to evaluate the influence on timing system dynamic characteristic of the turbocharged
engine, the dynamic experiment of engine timing system was conducted to measure tension of the timing
chain and tensioner vibration in this paper. The results show that the tension of the timing chain increase
with the engine load, and the slack side chain tension are bigger than fixed side. The tensioner piston
motion in the new chain timing system absolutely is smaller than in the worn chain system at the same test
condition. The tensioner motion decreases with oil temperature, but engine load has a little effect on the
tensioner motion. The test method can accurately measure and evaluate the vibration frequency of timing
system and provide design input for engine timing system design.

Keywords ; timing system ;dynamic characteristic ; chain tension ; piston motion
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Table 1 The key parameter of the engine
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Table 2 The related parameters of the sensor
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2 RIBERIN

KAIMLIER RG Lk ik K, iz shid i p
SE UK SN 37 3 JEAS TR) G, L 4 0 4 2% 4% s 1
JEAR . FEARYRYG b, 2 & ShHLIE I R G sh 7
SR, IR L ShLIE R R G0 PUeE 552 11 5k
S 1 At 242 S i B A i A 28 Bh A T R LA
FAERT R G R . R 325k 2 Fh T80, —Fh
S [l — e LA I N & ShAL T, 59— b2 & shAL
T 71l DR T T MR D 2 e i o T, TER
SIHLIER R G, 5k SR TR TTOR, HLIAS B A2
T S A, 75 B I R R [R) & sh LR R
BT I BHESEL
2.1 $E&3KH

K SHLIE I B 45 0 B 2 RE T 4L AL, B T TEAL
BA% Bl v 27 B 22 3 I8 R0y G A s B 5 A —
TR 52 S KNI TR, IF HLAE R B 52 A
— o IR 5 i T AL O H T A A T )
LSRN RFG B GHAT L e 338, it R
Ivi] 2% SALALIh I BE AR [ 2% sh AL fr , 1E B R 458
HUNZ 1 i RAE AN 3 FiR . 45 R R4k 1052
71U BRI IH B 45 K, ELRE S & sh AL £ f 3 K
7 BH S 3G, AN 0T LU Y & S HLAL I 3 )
HEZR TR TR N

TS, EWELSHIER &SRB R R )

1600 | /

z .

g / : _

M »
: / *’,"4;«///
400

0 20% 40% 60% e —

BB /%

B3 FEHMZHABEEHNGAETELERL
Fig.3 The fixed guide load VS. engine load

7 TR e A e s AL O AT AL I BE LA B IR
B2 EE 57K 07, 78 80 CHUMER N MR, &
SfALIA S B e K T 4 11 A a e, 0 ol ) B
B BE SR 5k S etk th £ an (&l 4 A S Frzs . ol LLR
H 7R3 B TE A ST R e I 20 17 1 B IE I B 2%
KT B (R . BEAb, Rl —m 2R, E B EE 2k 5k
el UM B A5 5K T 2R

Ll 1 T 1 T T T T T T
20 - :
Z 5 [ ”‘A\\
R : : i ]
¥ : =
¥
g
§ 50
. i i i i
00 0 20 %W W0 BW A0 B0 S0 B0 6
RAHEE/(1/min)
4 FEIMKATHER
Fig.4 The fixed guide tension VS. engine speed
2000 . T T
N ]
z| |
£ i :
# H !
A : !
B 1 H L
& : ! ™
Bl e
I S S S S e B o
P e aan WA [N IS S Y

| |
1000 500 2000 2600 00 B0 4000 400 H00 50 6000
B/ (x/nin)

5 HEMMKAERER
Fig.5 The primary guide tension VS. engine speed
2.2 KEBHZEIEINITE
IER R Gk BN BE SR IR 2 A5 I R G H



62 A

I -8

% 36 &

BRI, IR A SRR S R 5 AR IR 2 — 1%
RG] SEE R NVH HE R IR BE 45 32 56T . W
Fek B g At 9818 shATAR T LA HE SV — 280, T
ATLTHRE B2 05 B LU B AU, LRt it JBE T e ol %
AR o Sk e A AN ) R S LI IR AR 6 % 3L 6
i B FARZSBE ST 15K B At 212 sh AT 7, W]
6 lr7m .

25

[ hiR605E 0. Thi K EEHEE%
O ihiR80E 0. TH REEREEK
[—A— 1205 0. TR REEHIEER
20 HR60KE_0ff K FHREHK
[ RS0 Offik HHHESK
£ > i 120 ofik sk
E 15 I S Sy S—
& =
= —T ¥ | /n———-—"’"”l
)
10
¥ o5 —F— —
0.0
0 20% 40% 60% 80% 100%

B LG %
6 KEABEEEHEHFR
Fig.6 The primary tensioner piston VS.

engine load

R 25 R R Y], EAAH R T T, R A IH
B 2% P B 2% 4 2842 sl IE B B R K AL T TR R
oK B A4 22 iz B P B A/, 202t T AL Ui
JEE X BILTHUR B 52 e 658 R 36 B 1, AL ek 9L B R AT, G
i N e e Sl e | ) DA B N 1
Hb N 2 sl AL AR far X 5K X 2 A 28 12 B R B 5 e
BN,
2.3 ERRGME

TEIERT RGN, 73 7Edk HE A A A
TRV AR IR o IRV A A 2 — Fh R gl X 52
(R HTLR B 2 e 13 7 DU F A5 5 1) A% TRt , JHL R P Pl
TN i AL e I AR AR Bh 5 S e i L R S . —
FBR L, IUAEAR S0 T AN SRR A IE 5% 0, T2
AR AR B B, 146 5 2 (W 4R 3 U OF WT L)
b R B AR O3 il i — R AN IS o B, AN R I
5318 A 6 g R R A AR o

Il VA 2 AR A R AR RO T A 4 A
MIHLE S, B T o LR DGR, A 30
BB g nT LIAS th IR 3l R e PR IR o 3 B A %
FURAE . 2 o R RS L —Fp I 2 R4 At
PRATFR K T, v LA R4 ok O EL s Al R -k
b, SBIRREIG , 256 REIRINE R MR s s
FITT LA S 2 & sh L IE B 32 40 1 4R 001 %

252.4 Hz, WP 7 Fi7R
. \ / H‘i\y i iR
WA

.
|

s9Eh/N

3 %;a;li'ﬁ/ﬁl 5 8

0 %0 1000

B 7 IERRSGIRNEEE S E
Fig.7 The Vibration frequency and spectrum

of the timing system

T RGP ARSI AE R, I e 3L IRIIR T,
ARG JEISYI 9K Bl 3 R 5 A AR R B AR 3l A 05
SRR IR IR 2 i R IR RE S
FRAFIT R R, 75 B TR L A R SR Bh
PR REL N B R B G o 2 %07 9k T RLHERA
T R GRS, O K S HLIE I R GEBOHR T
HA o

3 i

ARICBE A SALIE I 2R e sh A1, i it
AVL G B8FE ] A S AN [R5 3 A 8] 97 A SOAS
[FIBIL IR T, 2050l 00 3 1 I 2R 8 B % 2% 5 g
O ShPUIN 7K BEAT 208 Sl 15 D0 LA S IE I R SE Y
PR, ISR R

(1) IER 58 2% 52 5K T B e S AL G0 47 38 o T 4
I, e BN 2% 5K ) Fesh B sk o SR s B o
KB HLHL A B R T 00 ¥ B OE B A% 5K ) B i

WAL
(2) FEARTRI I K T 00T, P 458 A TH 6 4% LU B
FAEFE IR K,

(3) AL i J3E AR 5 25 e 1 S s B I B /DN,
R T AL IR XS ML RS R R R S Y
AL L AR , RGBS 2 o 9 U PR 7 8
BEL K 5 A , AN [R) A AL 07 A o 5 35 At 78 12 3
B MAAR /N

(4) 1IR3 35 T LAERG I APl TR I R 4
PRENIR , Ry A S HLIE R REE B HR BB TR A

(TF4% 67 )



536 £ 55 3 1)
2020 4F 3

Ao # R

BULLETIN OF SCIENCE AND TECHNOLOGY

ETRAPAKRHTEREE T2 KT REET
A T

Ch B R (R ZR) THHL S A5 TR B, 1L AR 75 1% 266000)

B AASNERLEEERGERITh AP RS ERE, SRARGENZ RS2, FHOEDRM, I, 2
IR TR TFHA R EFEELELENERS, R RS EREIT KRGS RNES i@ ZigBee Jo4:IH
fEHAR WA B A JF ORI 2 P e A TP v W 30 A B R i o 1AM X B 1 A e R B R
PEAE R 2 B UE BT AR AR P it , e I AR SR T LI g SRR, ik i REe 0 I
R ST HRE T, RGN A

KRN PR, R EZXAZE; By 5 AR

FE 43S TP393 XEkFRIZED ;A
DOI; 10. 13774/j.cnki.kjth.2020. 03. 012

NEHS:1001-7119(2020) 03-0063-05

Design of Interactive Information Security Monitoring System
Based on User Experience

Wei Junya
(School of Computer and Communication Engineering, China University of Petroleum,

Qingdao 266000, China)

Abstract; In the traditional design of information security monitoring system, the user experience is not
considered, resulting in poor interaction ability and low accuracy of monitoring results. Therefore, an
interactive information security monitoring system based on user experience is proposed and designed.
According to the user experience element design system overall framework, through ZigBee wireless
communication technology, design monitoring node hardware structure from terminal sensing module,
switch module and client module. Calculate the priority level corresponding to the information, extract the
interactive information with higher priority for processing, obtain user feedback and complete the
interactive system design. The experimental results show that the monitoring of the designed system is
accurate. High degree, good interaction ability, high system response efficiency.
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Design of Intelligent Billing System for Unattended Machine Room
Based on B/S and C/S Hybrid Architecture

Yu Qun
(College of Naval Air Defense Engineering,Naval Air University, Yantai 264001, China)

Abstract;In order to maintain the balance of the system and reduce the load of the system, the C/S
architecture in the traditional network is integrated with the latest B/S architecture in the network, and an
intelligent billing system based on the hybrid architecture is proposed. Firstly, the hardware of the system
is designed, the overall system topology framework is given, and the induction data processor is prepared
to receive the external requests of the system in time. Secondly, the software of the system is designed,
and the link mapping under the mixed architecture of C/S and B/S is established to realize the
communication function of client, server and browser. In order to better manage users, construct tree
view, classify users into groups, use the interface management code to manage and verify the authority of
bank account interface and user information account interface, complete billing transaction according to
the feedback of consumer terminal information, realize the storage and archiving function of educational
data, and give the system programming language, and finally complete the unattended value. Design of
Intelligent Billing System for Watch Room. Through the experimental data, it can be confirmed that the
hybrid architecture billing system has stronger system stability and lower system load than the traditional
single architecture intelligent billing system.
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Abstract ; This paper deals with the principle and key problems of field component computation of VLF
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Reliability Evaluation Model of Topological Structure of Independent
Distributed Network Based on Maximum Likelihood Function

Liu Shuchang ,Wang Shujuan
( Heilongjiang University , School of Mathematical Science , Harbin 150080, China)

Abstract; In the process of evaluating the reliability of network topology, the parameter direction is not
clear, and an independent distributed network topology reliability evaluation model based on maximum
likelihood function is proposed. The failure rate model is represented by the Weibull function, the time
curve of the failure rate of network parts is analyzed, and the time-varying model of network node and link
efficiency is built, and the time efficiency model of independent distribution network is obtained. The
topological structure function of the independent distribution network is calculated, the open failure
probability and the short failure probability of the network are obtained, and the partial derivatives of the
parameters are obtained based on the maximum likelihood estimation, and the likelihood equation can be
obtained. Based on the partial derivatives, the reliability evaluation model of independent distributed
network topology is constructed and the reliability evaluation of independent distributed network topology
is realized. The experimental results show that the reliability of independent distributed network topology
is evaluated by the proposed method, the similarity between the test results and the expected output
results is high, and the evaluation time is short, which verifies the validity of the model.

Keywords: maximum likelihood function; independent distribution; network topology; reliability
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Study on Properties of Thermal Insulation Mortar Mixed with
Foamed Concrete Slab Slag

Shi Tao ,Cai Yu ,Hu Guohua
( College of Civil Engineering, Zhejiang University of Technology,
Hangzhou 310023, China)

Abstract :In this paper, XRD analysis shows that foam concrete slab slag has activity and can be used to
replace fly ash into thermal insulation mortar. The effects of different mass fraction (25% .50% .75% .
100% ) of foam concrete slab slag instead of fly ash and foamed concrete slabs with different fineness( 133
wm,600-900 wm, 1250-1430 wm) on the performance of thermal insulation mortar were studied. The
results show that when the replacement amount of foam concrete slab slag is 75%, dry density, the
thermal conductivity, mechanical properties, linear shrinkage and frost resistance of the thermal
insulation mortar can meet the requirements. With the increase of the fineness of the FC slab slag, the
compressive strength and tensile bond strength of the thermal insulation mortar would decrease, and the
linear shrinkage would increase. Therefore, the FC slab slag with a particle size of about 133 um and
replacing 75% of the fly ash is used as the optimal ratio.

Keywords : foam concrete ;thermal insulation mortar; thermal conductivity ; building energy saving
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Table 2 Chemical compositions of cement (wt% )
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Fig.3 The effect of replacement amount of FC slab

slag on dry density of thermal insulation mortar

x4 UHEREWDEHESL(g)

Table 4 Mixing proportion of thermal insulation mortar(g)

iy M AU K DY ik L) JEEA WA AE SRR K
BO 0% 533.0 113.3 0 16.7 2.7 1.0 333.4 800.0
BI 25% 533.0 85.0 28.3 16.7 2.7 1.0 333.4 800.0
B2 50% 533.0 56.7 56.7 16.7 2.7 1.0 333.4 800.0
B3 75% 533.0 28.3 85.0 16.7 2.7 1.0 333.4 800.0
B4 100% 533.0 0 113.3 16.7 2.7 1.0 333.4 800.0
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Fig.4 The effect of replacement amount of FC slab slag

on thermal conductivity of thermal insulation mortar
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Fig.6 The effect of replacement amount of FC slab slag
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Fig.7 The effect of replacement amount of FC slab slag

on tensile bond strength of thermal insulation mortar
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Table 5 Mixing proportion of different fitness FC slab slag of thermal insulation mortar(g)

G5 FCARARIAR/ pwm FC A i ke IR bbb idi) Homerde  BRROk K
A 133 85.0 533.0 28.3 16.7 2.7 1.0 333.4 815.7
B 600~ 900 85.0 533.0 28.3 16.7 2.7 1.0 333.4 815.7
C 1250~ 1430 85.0 533.0 28.3 16.7 2.7 1.0 333.4 815.7
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Fig.9 The Effect of fineness of FC slab slag properties of thermal insulation mortar
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Resilience Analysis of Storm Sewer System Based on
Multi-objective Optimization

Fang Xiangen ,Tao Ruoling ,Yin Hang ,Lin Ruozhou
( Department of Civil Engineering,Zhejiang University, Hangzhou 310058, China)

Abstract ; The storm sewer system is an important part of the urban flood control system. The scientific
and rational design of the storm sewer system is of great significance for the construction of sponge city
and the alleviation of urban flooding problem. A multi-objective optimization design model is established
to reduce the cost and improve the drainage capacity of rainwater system. While pipe diameter of the pipe
is took as the decision variable. Using Borg multi-objective optimization algorithm to solve, based on the ¢
language running platform, the SWMM source code is embedded into the optimization process, so that the
program automatically calls the source code calculation engine, and obtains a large number of solutions
that satisfy the constraint conditions. On this basis, the concept of resilience is proposed ,using the normal
distribution to simulate the spatial distribution of rainfall, to assist decision makers in the selection
process. The design method is applied to the engineering example. The results show that the method has
good practical application value for storm sewer system design.

Keywords : storm sewer system; multi-objective optimization; Borg; SWMM; resilience
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Table 1  List of cost of pipes

B/ mm /(¥ /m)
200 68.5
300 104.0
400 134.0
500 178. 67
600 218.0
800 333.33
1000 451.33
1200 724. 67
1500 1061. 67
1800 1123.33
2000 1342.33
2200 2903.5
2400 3426.0
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Application of Peridynamic Method to Analysis of Crevice Corrosion
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(1.Hubei Key Laboratory of Theory and Application of Advanced Materials Mechanics,
Wuhan 430070, China; 2. Department of Engineering Structure and Mechanics,
Wuhan University of Technology, Wuhan 430070, China)

Abstract ; The bond-based peridynamic method is used to simulate the crevice corrosion process of 304
stainless steel in seawater environment. The concentration of the material point is used to describe the
characteristics of the material point, and the diffusion bond is introduced to describe the connection
between the material points. Based on the Nernst Planck equation, the micromodulus of the corresponding
diffusion term is derived, and the peridynamic model of crevice corrosion considering the diffusion term is
established. When using the peridynamic method to study the crevice corrosion behavior, it is not
necessary to consider the continuity at the boundary, and the model can be simplified. The Fortran
language programming is used to simulate and calculate the crevice corrosion problem. The results are
compared with the experimental results and the finite element simulation results. The results show that the
pH distribution and the change trend of the peridynamic method and the finite element method are
basically the same, and the former is numerically closer to the experimental value, the description of the

crevice corrosion problem can be initially realized, which indicates that the peridynamic method proposed
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in the paper is feasible to handle the problem for crevice corrosion and the research provides reference for

the application of peridynamic method in the field of crevice corrosion problems.

Keywords : crevice corrosion; peridynamic; bond-based theory; numerical simulation
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Analysis of Foundation Pit Excavation’ S Influence Towards Adjacent
Tunnels Under Soft Soil Geological Conditions in Hangzhou

Xu Jianfeng ,Wang Fujian ,Bian Chi,He Ping
(Architectural Engineering Institute , Zhejiang University , Hangzhou 310058, China)

Abstract; At present, there are 13 metro lines in Hangzhou with a total length of 562 km. With the
development of various foundation pit projects in Hangzhou, how to protect the subway tunnel becomes
more urgent. In this paper, the effects of various factors, including relative distance, excavation depth,
space-time effect of foundation pit excavation, soil reinforcement and construction conditions, are
analyzed in more than a dozen cases of foundation pit projects in Hangzhou area. Various factors are
divided into variable factors and non-variable factors, and the specific influence rules can be obtained.
The following conclusions are drawn; during the excavation of foundation pit, the displacement of
adjacent tunnels is affected, and the horizontal displacement is larger than the vertical displacement; the
horizontal distance between the tunnel and the foundation pit is a power function relationship with the
deformation of the tunnel, but the height difference between the two is not obvious, and the influence
range of the excavation of the foundation pit in Hangzhou area is obviously larger than that in other areas;
the excavation depth of the foundation pit is the position of the tunnel. The important factors of
displacement are obviously proportional in the initial stage, and the curve is gradually smooth in the later
stage. When the depth of foundation pit is large, the displacement of tunnel will fluctuate greatly.

Comprehensive analysis of various influencing factors can help us standardize control standards and take
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relevant control measures to effectively protect the normal passage of tunnels around foundation pits.

Keywords : adjacent metro tunnel; foundation pit excavation; Hangzhou soft soil ; statistical analysis
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Fig.1 Effect of horizontal distance between tunnel and

foundation pit towards horizontal displacement of tunnel
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Finite Element Analysis of Mechanical Behavior of Bottom
End Joints of Bridge Suspension Steel Strips

Liv Junying, Zhu Cheng
(Nanhu College, Jiaxing University, Jiaxing Zhejiang 314001, China)

Abstract; A trans-Yellow River Bridge is a composite structure bridge. In order to study the mechanical
characteristics of the low-end joints of the steel strip, this paper firstly analyzes the two types of joints
commonly used at home and abroad based on the finite element software ANSYS. After comparative
analysis and combining the characteristics of the bridge, node form B is selected. Then the paper makes a
detailed simulation study on the key nodes of the node and the stress profiles and distributions of the

typical sections of the joints. The conclusions of this paper can effectively guide the bridge design and

ensure the structural safety.

Keywords ; Steel structure bridge; plate and raft combination; joint force; steel belt
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Abstract; The rapid development of urbanization and industrialization has made the problem of heavy
metal pollution in cities more serious. It has become a major pollution problem in cities. Due to the
psychology of maximizing profits, the current pollution control methods cannot meet the needs of
enterprises, in order to meet the needs of enterprises. The paper studies the pollution game model of
heavy metal enterprises under cost constraints. The experimental results show that the game model of
pollution control by heavy metal enterprises can effectively deal with the problem of heavy metal
pollution, and the cost is low. The model can meet the demand of the heavy metal enterprises for
maximizing the benefits and is of great significance for improving the environmental quality of the city.
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Optimum Concentration of Activated Sludge on Sewage Treatment

Jiang Lanhui, Fang Chengran, Wang Qun, Mao Hongzhi
(Key Laboratory of Recycling and Eco-treatment of Waste Biomass of Zhejiang Province,
Zhejiang University of Science and Technology, Zhejiang 310023, China)

Abstract; The sludge of a chemical plant was selected to treat domestic sewage and leachate by different
sludge concentrations. The sludge characters and the removal rates of pollutants ( COD, TOC, TN,
NH,"-N, etc.) in the sewage were compared. The results showed that the sludge concentration of 8~11 g
-L"'was the best concentration range of sewage treatment efficiency. At 72 h, the removal rates of COD,
TOC, TN and NH,"-N were 81.97%, 88.63%, 93.66% and 89.15% under aerobic conditions
respectively. They were 62.68%, 72.74%, 93.61% and 38.80% under anaerobic conditions
respectively. Compared with domestic sewage, the removal rates of pollutants in leachate were lower under
the same conditions. The COD removal rate was 12. 81% under aerobic conditions. The sludge can be
directly used to treat domestic sewage. However, the treatment efficiency was low of the leachate with
high pollutant concentrations and complex composition. Therefore the sludge should be acclimated first
and then be used to treat the leachate.

Keywords ;: domestic sewage; leachate; activated sludge concentration; treatment effeciency
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The Microbial Structure Activity Relationship in the Waste Water
Treatment by A/O Process on an Offshore Oil and Gas Terminal

Su Sanbao', Wang Linhai*, Lin Jun®, Yu Gaoming', She Yuehui" "
(1. School of Petroleum Engineering, Yangtze University, WuHan 430100, China;
2. CNOOC EnerTech-Drilling & Production Co., ZhanJiang Guangdong 524057, China)

Abstract; To explore the microbial communities and structure activity relationship in the waste water
treatment by A/O process on an offshore oil and gas terminal, COD was determined by chlorine correction
method and 16S rDNA gene clone libraries were constructed. The COD of the water samples onshore oil-
water OW, the influent of anaerobic ABR, the effluent of ABR and the effluent of aerobic SBR were 630+
52, 77640, 385+31, 7613 mg/L, respectively. The o diversity indexes showed that ABR was most
abundant in microbial species; and redundancy analysis demonstrated that the effect of COD on microbial
community of SBR was minimum. Microbial composition of OW : Tepidiphilus (33.6% ), Desulfovibrio
(9.0%), Deferribacteraceae (7.40%) and Porphyromonadaceae (4.9%); ABR: Marinobacterium
(15.6%), Arcobacter ( 9.4%), Synirophomonas ( 7.0%), Desulfocaldus ( 4.7%) and
Desulfomicrobium (2.3%); and SBR. Caloranaerobacter ( 20.2%), Chromatiales ( 8.3%) and
Rhodovulum (2.4%). These findings could be used for improving the efficiency of production water

treatment and alleviating the potential pollution caused by offshore oil and gas industry.
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Fig.1 The COD content of water samples
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Table 1  Detail information of clone libraries
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Fig.3 The microbial communities of OW, ABR and SBR
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Fig.4 A.The phylogeny tree for the main sequences (>3%) in clone libraries OW, ABR and SBR.

The uncultured bacterium was marked by star. B:

The phylum levels correspondence to each main OTUs.



128 B H

I -8 % 36 %

COD ZEFRHIKF](90.2+1.5) %, A BRRL R &5, FasE
PR, 45 5 5 SCkARaE KBS

WTHEBEXERXN A0 AP RS0 &
PED SO RSO AT 2 PR T K A/ A
PR AE DR RE AT TR, SR A, a £
FEMEFEERIA ABR (M5 R4 R AP i 2 501k
(R 1) o TE B ZHEEHT (RDA 73 4) Y45 2R
H,OW JKHAE (ABR 1 ¥:75 J Fl SBR T 14 75 I1é 1) 41
WAV A ELOCIBME /N (B 2) , IXAZ R ABR F
SBR 2% 4410 5 ( ABR 4b P AUIR A L SBR 4b T 5843
BRACIRA) Y T Bk R > ABR AT SBR B 1 4b
(ABR LAZKfi# K53 R 3 (SBR 75 ZE 41K B il A AL
YA . RDA 348 R B, COD & 4f OW /K
TR 1) 440 AR 7 R i e K, % SBR I P 175 8 1Y 40 T A
TSI /)N s X R OW K AR B2 B T58°8
FERFAE , IRHRT OW 7K A H A7 7 1 200 181 A7 50 0 1B 4%
J&73 510 SBR FEARAEZ AT o 23 Us in 4 R 2 RE T A
Fe4y, NI LL COD S iy A HL X SBR {7 1 5 8
HR AR R E VR S AN, — E R B T SBR 1%
PETS e i AN R R T AR E

RGBT R (E 4) FESE OW i, OW -
1(33.6%) 5 Tepidiphilus #1{LI 145, Salinas M B %5
ANMCRAMIE I T HE 5 5385 — Kk Tepidiphilus , W& H4
LA 5 R A M AR OW =3(9. 0% ) 5B
WRAINEE ( Desulfovibrio ) 3 % 5 23t , Mori 45 A M\ 3l
M TR 525 43 185t — R DO AR IR T , 7T LAIES et 1R 6 e
fir h . OW = 7 (4.10%) 15 jii FS 5 20 i
( Pseudomonas stutzeri) AR LI 100% , 1] i JE A
PRER AR A R . Hua 28 AWF5E 049 B3 V8 1
& ( Enterobacter cloacae) 5 OW =10 (4. 10% ) 8Ll
R (99%) , ot 7T LA AT A AR o s &
I AE B RKAE OW A (1 A= ) 3 B0 e i £k
Wi R ER I I AN IR S A T FE B o

e ABR XCEP  ABR-26(7. 0% ) 5 H R H 3£
KA ; B A% W 0] LR i, 72 o & 1R
RS Z R ER T LAAE g PR 4 1 B U A R L AR
VB B SR TR DR A R B A b Ak T i ) 215, A
MR H A 24 2562, ABR-6(9.4%) 5 5 JEAT
PRARRLPE &y, AR ™ B A R it A i b 4 v ARG
BT LA AT REAE T ED T AR W A O R A
ABR-2(4.7%) 5 35— B 189 Desulfocaldus FH1L)
Vh , Howp ik J5U R B I 7 ke . ABR-7
(3.9% ) F1 ABR-9(3. 9% ) 5T R =% KR,
BEw it ARV T el S I WD DA EE 7R I 7 K (BN

TR R AR

TESCE SBR 1, SBR-3 (7.1%) #1 SBR -6
(10. 7% ) 5 JEEREG 1T HOMR B AR DL 5, A Tk i
K R B w E TP g A I B0 i SBR - S
(8.3%) 5 y—"B T 1 I (01 36 856 Rolr, HAE
I 22 950 A S 6 v i A 31207

PR, A BFE S BRI b A i 283 AR 775 K A/O
VAR Ak B i AR W W R T R R i,
ABR B R R MR R s 76 SBR Wi Je 7
T BRI S i B B

SR, SBR 3% 1 75 e b R 5 75 41 o5 K
(61.9%) , YW S AixF SBR {7 P4 75 U8 40 B FE 75 AR
PR, 7 Bt — T

4 i

ARG R IR

(1) a ZFEEFEECER] ABR BUAEYR SRR Z |
BN /A

(2) RDA 3t B COD % OW ¥ &% A, %f
SBR 5 f/)N ;

(3)OW F= 24055« Tepidiphilus BTG L
P 28 B 7 5 ABR £ 2% I A S TR AT I
HE B .\ Desulfocaldus F1 it Bi ok B8 ; SBR 32 22 &,
Caloranaerobacter .35 {0,781/ N BRI

(4)1E ABR v 5= B9 K IR & A0 il e I e 5 A
SBR Hhitl Ko A7 22 3005 S A R R A o

AP R AT H8 i — DR S O A A
PG KA AL AR Wl i b T T X R PR B Y

LA

S 3k

[ 1] FFZR, WKk, RS G b E 5K B AR
SEHERE(T]. AL THERE, 2012(05) :1149-1153.

Al , MK, THIT, 4. A/0 A=Wk ik 3
ALK B Y R B R gE () ). o E AR R
2 2015(01) :80-86.

BE—, Wk, BB, % BB A0 AW iE b
DA ER A MUE KB (], E g KHEK, 2011
(01) :102-104.

WYL, EHE, BEE. AO-EYIE R G e
T[], BT RE2AIR, 2012(10) :3481-3484.
TRILE R, A/O T2 A Wy I £ Ak B A 15 T
KA SRR BT A R (R A TR [T ] BRI Y5
5ivA, 2009(01) :47-50.

[2]

[3]

[4]

(5]



%34

HEZRF. BEETHERAEFFRAO BT M ADRNIE R 129

[6]

[7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

Bg, Fin b, MMM, & A/0 T2 A5 ek Bt
MAERE R A R [T ], b E PR RS, 2018
(01) :275-283.

Zhang ¥, She Y H, Chai L J, et al. Microbial diversity
in long-term water-flooded oil reservoirs with different in
situ temperatures in China. [ J ]. Scientific Reports,
2012,2(760) :760.

Fan Z, She Y H, Li H M, et al. Impact of an
indigenous microbial enhanced oil recovery field trial on
microbial community structure in a high pour-point oil
reservoir[ J ]. Applied Microbiology and Biotechnology,
2012,95(3) :811-821.

SR, BTN, ke, . SR R A
KAl A SR DT R R [T b PR
2005(02) :55-56.

Kambura A K, Mwirichia R K, Kasili R W, et al
Bacteria and Archaea diversity within the hot springs of
Lake Magadi and Little Magadi in Kenya [ J]. BMC
Microbiology, 2016,16(1) ;136.

Salinas M B, Fardeau M L, Cayol J L, et al. Petrobacter
succinatimandens gen. mov., sp. nov., a moderately
thermophilic, nitrate-reducing bacterium isolated from
an Australian oil well [ J]. International Journal of
Systematic & Evolutionary Microbiology, 2004, 54 ( Pt
3):645.

Mori K, Tsurumaru H, Harayama S. Iron corrosion
activity of anaerobic hydrogen-consuming microorganisms
isolated from oil facilities.[ J]. Journal of Bioscience &
Bioengineering, 2010,110(4) :426-430.

Sorokin D Y, Teske A, Robertson L A, et al. Anaerobic
oxidation of thiosulfate to tetrathionate by obligately
heterotrophic bacteria, belonging to the Pseudomonas
stutzeri group[ J]. Fems Microbiology Ecology, 1999,30
(2).113.

Hua X F, Wu Z J, Zhang H X, et al. Degradation of

[15]

[16]

[17]

(18]

[19]

[20]

hexadecane by Enterobacter cloacae strain TU that
secretes an exopolysaccharide as a hioemulsifier. [ J ].
Chemosphere, 2010,80(8) :951-956.

Pham V D, Hnatow L L, Zhang S, et al. Characterizing
microbial diversity in production water from an Alaskan
mesothermic petroleum reservoir with two independent
molecular methods [ J ]. Environmental Microbiology,
2009,11(1) :176-187.

Hubert C R, Oldenburg T B, Fustic M, et al. Massive
dominance of Epsilonproteobacteria in formation waters
from a Canadian oil sands reservoir containing severely
biodegraded oil[ J]. Environmental Microbiology, 2012,
14(2) .387.

Meyer B, Kuever J. Phylogeny of the alpha and beta
subunits of the dissimilatory adenosine - 5 ‘-
phosphosulfate ( APS) reductase from sulfate-reducing
prokaryotes —-origin and evolution of the dissimilatory
sulfate-reduction pathway[ J]. Microbiology, 2007, 153
(Pt 7) :2026.

Yousuf B, Sanadhya P, Keshri J, et al. Comparative
molecular analysis of chemolithoautotrophic bacterial
diversity and community structure from coastal saline
soils, Gujarat, India[ J]. BMC Microbiology, 2012, 12
(1) .150.

Wang L Y, Gao C X, Mbadinga S M,

Characterization of an alkane-degrading methanogenic

et al.

enrichment culture from production water of an oil
reservoir after 274 days of incubation[ J]. International
Biodeterioration & Biodegradation, 2011, 65 (3) ; 444
-450.

Reunamo A, Ylihemminki P, Nuutinen J, et al
Degradation of crude oil and PAHs in iron-manganese
concretions and sediment from the northern Baltic Sea

[J]. Geomicrobiology, 2016.



536 £ 55 3 1)
2020 4F 3

Ao # R

BULLETIN OF SCIENCE AND TECHNOLOGY

RIZWXEABESFERAL
—— DLHT K 0

& I &

(PURIACIE R A B e, J#R 610400)

T BRI R X 2R & R R S SR BB BT b X R 2 DT A B ) 4 R, AN AT
PEAXT R o AR SCLAHT SR DX R ], S5 8 2% D5 A B EARAIS A7k 43 A5 A3 7=l 20 A S B BR , DA DX AT o)
BE R LA R0 S 07 T AT 1R Sk b XA S B, SR R T iz b X B8 A R A A R A, A 4 5
FF BTS00 B A T A 3z 1l DX B g 28 T AT 3R T L

KB ARZWE ; HF AT #HBE

HES%S:6316 SCERARIRES A
DOI.: 10. 13774/j.cnki.kjtb.2020. 03. 024

XE4HS:1001-7119(2020) 03-0130-04

How Do Remote Areas Retain Highly Educated Talents
——Taking Xinjiang Uygur Autonomous Region as An Example

Wu Yinjia
( Southwest Jiaotong University Hope College , Chengdu 610400, China)

Abstract : Highly educated talents are precious resources for the economic development of remote areas.
At present, the shortage of highly educated talents in remote areas is very serious, and the mobility of
talents is relatively strong.Taking xinjiang as an example, this paper analyzes the causes of talent flow in
xinjiang from the aspects of location, system, environment and salary, aiming at the low proportion of
talents with high academic qualifications, uneven industrial distribution and unreasonable industrial
distribution.Finally, this paper discusses the ways to retain the well-educated talents in the remote areas,
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