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1 RBIATEDIRETEHNESE
Tablel  Content of trace elements in 12 kinds of drinking dried flowers /(nglg)

T R Ca Mg Fe Mn Zn Cu Cr Cd As Pb
1 NSk 5487.02 2419.75 201.68 36.23 28.97 17.14 0.74 0.15 1.87 2.32
2 gl 6865.62 2330.34 207.67 98.17 32.09 16.46 0.31 0.18 1.26 4.11
3 Ui pia 8564.18 3307.43 249.62 99.01 34.62 21.1 0.51 0.27 0.52 1.27
4 W Z 2398.54 2146.52 183.92 11.43 21.34 10.43 0.75 0.07 1.04 3.47
5 il 2887.47 2578.83 194.57 29.75 48.51 15.63 0.37 0.14 1.11 4.81
6
7
8
9

e 3103.52 162694 38936 3535 4105 13.14 071 027 154 328
TEIAE 4861.84  2201.63 24874 3451 4099 2458 0.16 056  0.63  0.16
WMBOEAE  3099.67 215806 18195 4466 2698 1067 077 005 19 057
AL 298793 207641 16626 3954 1976 1637  1.01 035 127 021

10 HZE4E 6128.54 2018.99 171.32 30.95 28.54 18.11 0.97 0.29 0.99 3.94
11 L[ ¥ 2930.04 2800.1 499.04 32.86 74.54 22.63 0.36 0.17 224 4.03
12 SRR 2135.24 2031.54 185.19 13.21 19.26 20.04 0.74 0.27 0.95 1.07
0.4207,-0.4317+0.1917:,-0.0947,s+0.068Zp, F, =0.041Z;, +0.185Zy, +0.206Z;. +0.227Zy, —
=-0.312Z7;, -0.010Zy, +0.416Z;. -0.2012Zy, + 0.0337,+0.0667:-0.0497.,+0.5477,—0.691Zy,
0.4227,, -0.139Z, -0.092Z. -0.339Z7, +0.4827,, + AR AR R,
0.396Zy, &3 EMSHETRBUER
Fy =0.366Z¢, +0.301Zy, -0.221Zy. +0.453Zy, - Table 3 Principal component load factor matrix
1427, -0.363Z., +0.069Z.. —0.529Z; 0717,
0 m —0.363Z, +0.069Z, -0.529Z, +0.071Z,, + Sk 0 0 0, 0
0.281Zp, Zscore(Ca) 0.325 -0.312 0.366 0.041
®0 WMEEMEEEHE Zscore(Mg) 0.402 -0.010 0.301 0.185

Zscore(Fe) 0.280 0416 -0.221 0.206
Zscore(Mn) 0.322 -0.201 0.453 0.227
Zscore(Zn) 0.372 0.422 -0.142  -0.033

Table 2  Characteristic value and variance contribution

rate of the principal divisor

F K £ i
%—I& (i iuﬁf?f% fﬁ;@% Zscore(Cu) 0420  -0.139  -0363  0.066
51 kR /% 51 1k %/ %
~ = Zscore(Cr)  -0431  -0.092  0.069  0.294
1 3.261 32.611 32.611
Zscore(Cd)  0.191  -0339  -0.529  -0.049
2 2.666 26.658 59.269
Zscore(As)  -0.094 0482 0071  0.547
3 1738 17.380 76.650
Zscore(Pb) 0068 0369 0281  -0.691
4 0.823 8.230 84.880

®4 EMSBRATHE

Table 4 Principal comprehensive scores and rankings

HFR F HIR F, Al F HIR F, Al F IR
GNEES] —0.441 6 0.213 6 0.736 4 0.775 3 0.105 5
# L DT4 1.339 4 -0.401 7 1.921 1 -0.575 9 0.616
gy 2.962 1 -2.170 12 1.561 2 0.606 5 0.708 2
¥ -2.267 12 0.480 5 0.641 5 -1.010 6 -0.583 10
Gt 0.341 5 1.199 3 0.492 6 -1.532 12 0.390 4
HH% -0.824 8 1.445 2 -0.797 9 -0.127 7 -0.032 6
2 H AL 1.988 3 -1.793 11 -2.615 12 -0.344 8 -0.313
WEAL -1.950 11 0.526 4 0.970 3 1.423 1 -0.210 7
EHIRAE -1.641 10 -1.382 10 -0.794 8 1.000 2 -0.959 12
EY A -0.727 7 -0.876 8 0.150 7 -0.838 10 -0.514 9
L] %4 2.540 2 3.691 1 -0.864 10 0.722 4 1.722 1

SR -1.32 9 -0.931 9 -1.402 11 -0.101 11 -0.931 11
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Principal component analysis of trace elements in 12 kinds of
drinking dried flowers

ZHANG Peng ,ZHANG Jing—jia ,YANG Yu-liang ,QI Zheng—xing ,SUN Li—qing
School of Chemistry and Chemical Engineering, Qinghai University for Nationalities, Qinghai 810007, China

Abstract: To evaluate the nutritional value of Dendranthema morifolium and other 11 kinds of dried flowers,
the principal component analysis method was used to calculate the correlation matrix, load factor matrix,
each principal component score and the comprehensive scores of trace elements in the flowers by using soft-
ware SPSS13.0 based on the existing experimental data. Results showed that the first main principal compo-
nents are Cr, Cu and Mg; the second main components are As, Zn and Fe; the third main components are
Cd, Ca and Mg , and the forth main components are Pb, AS, Cr. According to the comprehensive scores,
peach blossom, chrysanthemum indicum and Huangshan Gongju have highest nutritional value, which pro-
vided scientific evidence for choosing more nutritious drinking dry flower.

Key words: drinking dried flower; trace element; principal component analysis
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45 B (NH,),S0., B e £ 254 Mn Pb Sn,
Ca.Fe Mg.Se S50 R 7, HoP- Y i /- B L% 1,
Hordr Mn P34 B 3 50K T 45% , Ph SF-3 i 43
BN 3.7%.

x1 BEEARETFEETRTHRESH
Table 1  The average content of major elements in

lectrolytic manganese anode slime

JCEAPK  Mn  Pb Sn Fe Ca Mg Se
T EU% 45 373 025 431 411 566 020

T JCR T /B B2 S U R A T A R

PR IE LA MnO,, HIEAZERZH 1
MRIETAS 6 A EE T BCAIE B 7N 7
GEHA IR EE R TE B S 2% 19 265 ] 5 40 AN [ %) B
B B R IT AR R B BB e B AR
THERI LAY MnOx (1<x<2) , He A A% BEE R,
—SBIR AN Ph  Sn Al 23 A Hrb Al B U 52 R 0%
(9 MnO,'®. X J5AE BH AR 98 B3R X A7 0 A, dnf&]
LRz, BHAR P L AR B9 A7 A T AR AR
/%EF][()]‘

2 ZEEF AT

T8 44T [ N A1 T fE AR FE AR JE A AT R
AR, A GEVR A FHECIR 0 TR sy =2 B — 2R
FE IR, LA IR A1 AR A i IR AE o R e
JCN 8% DA i AR R (AR AR SO, 55 b iR i

VEE I 35 R (1988-) , 55, WAL T N Wl AF9 7 ] 5 AR PR+ lfRER R A
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Fig.1 The micro area analysis of anode slime
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Ve R o 24 BOE S BRI N LA 258k, fJm
K HI SDD #4755 gk, 45 i RIS MnSO,, 2438
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e N AR 8 T R B 1 R AR A
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SR FIHZE IR ROV IR EE A 70~90 °C, SV 5~
8 h, #iZ ATk 96% LA I, i e A 55 Ay i 0 4
H 15%~32% M H i . 52 e SEAE R TR M A TR
iR R, FEE RN SRR T Na,S05:Mn0,=
141 W EE 3:1(g/mL, T IA]), e WiAsHTE] 0.5 h, BBt
B IR AT 14£92.6%.
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90.63% , Hy At Ky 58.60% , 35 % UL S BLK .
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BRI, A U R AR D B A ISt e 7

RARFRINA 55 T2 AR 012 R R 5 ), H
SR AE R R YRR R 80 °C, WKL 135,
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WEF], 4R K 99.5% 0 |, FICRTE 98%.
KAV iR JEAR 2R L FEA R 6, A
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IR AN AT, [R5 A A 38 | A AN A7 A
IREE IR
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HR A PR e A AR M, il & — SRR 1
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Advances in research and utilization of electrolytic manganese anode slime

HUANG Liang—qu', HUANG Sheng—mou',

TANG Jiang—shu*, ZHANG Hong—bo’,

YANG Huan?

1.School of Chemical Engineering and Food Science, Hubei University of Arts and Science, Xiangyang 441053, China;

2. Jingmen Research Academy of Environment Sciences, Jingmen 448000, China;

3. School of Chemistry Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; The anode slimes with high rate of manganese were produced in the process of electrolytic man-

ganese metal production. They were piled up as hazardous waste and sold with low price because of their

complicated composition and structure, thus they were not reasonably used. Based on the references in recent

years,

we analyzed the elemental composition,

content and speciation of anode slime,

and pointed out the

disadvantages of resource utilization of anode slim by reduction, activation and physical method, such as sec-

ondary environmental pollution and poor electrochemical performance of battery material. Finally, we propose

the research direction of the purification mechanism of impurity elements in the anode slime and the efficient

way of preparing lithium manganese battery material with anode slime.

Keywords: electrolytic manganese; anode slime; utilization; advances
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Fig.4 Geological interpretation of profile 1
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S# S E R A E AL TS 260~325 m, BRI SRR ONE SRR K, SR I R T ke
LT IRLY 18 m, FIRHIIRK T 90 m, & Vil SEAJRHPKERE, S8 G BBy £ AL
AR BESR, HEWT & m R AAR S 2 B R AR R A v O B S B R
PR B, 6# SR AT BT A 365~450m, SR EPEREfbE 2 6] BEA W) & | JE Al 52 K A B
TR 17 m, TR 70 m, 8 FHEGERISE o 5y ).



55 10 39

HTE 5, 45 i B U BE AR AR A 1L AR Hh 4 15 15

5 & i&

Vi R P R S L SR R — Bk R4
SR UL S e 130 DX e 2, Rl R
ATEE. R O LR R R S AR A T R AL S
HIE, KBRS Br 055 MR A RIBEA AT 8
X R R SR B TS SR, B T /INE T AR
BB IX S0 DU A E AR , FEATH R T 4K
S KE ST R BR B HE AT DX Tt KUK . AR 22 451
VORI i 1o e 2 1 P BEL AR 5 P 0 A A
LA SRR PR TR BAT B Xl B KA
B YU FATE IE VA T A AT RO RERE
IR RAS i EL AT Lk B 3K R . %07
IEARSLATERT LB R /K B7G AT DU fd .

% 4
Bt KX TAE K 2 AR A6 8 |
Sk

(1] ZE&8h, BIEph kst (M. Jbat. #sih
Jitt:, 1996.
LI Jin-ming, LUO Yan-zhong. Development of resis-
tivity method[ M].Beijing: Geological Publishing House,
1996.(in Chinese)

(2] #¥OK, TAAH. mEERIEN RS NI[)]. Hk
Hii4E.2003,10(1): 171-176.
DONG Hao-bin, WANG Chuan-lei. Development and
application of 2D resistivity imaging surveys [J].Earth
Science Frontiers,2003,10(1):171-176.(in Chinese)

SRR, 1991,21(3) : 341-348.

WANG Xing—tai. High density measurement method of
electrical resistivity and its application technics [J].
Journal of Changchun University of Earth Science,
1991,21(3):341-348.(in Chinese)

TR, XM, . R N A Y B PR
BORASLL[T]. T A, 2009, 19(1) : 52-56.

MA Zhi-fei, LIU Hong—fu, YE Zhang. Comparison of
exploration effect for different devices of high —density
electrical prospecting [J]. Equipment for Geophysical
Prospecting, 2009, 19(1) :52-56.(in Chinese)

T TRSHREY RN EOR [M]. JEa:
M RAT, 1996: 108-109.

WANG Xing—-tai. New technology and new methods for
engineering and environmental geophysics [ M].Beijing:
Geological Publishing House,1996:108-109. (in Chi-
nese)

AR, XIE— | RITE. M AR TR A X
MR RLILY ], ALK R K R A2 B 244, 2010, 31
(5): 122-124.

SHI Lin-ke ,LIU Hong-yi, LENG Yuan-bao. Applica-
tion of high density —resistivity method in mined —out
god area detecting [J].North China Institute of Water
Conservancy and Hydroelectric Power,2010,31 (5);
122-124.(in Chinese)

ZEJEM. e BE L B AR R RO W AT [D ).k
. PEMTRE(JERT) , 2010.

LI Mei—mei. The research of high density resistivity
method of positive and negative numerical modeling
[D]. Beijing:China University of Geosciences (Bei-
jing),2010.(in Chinese)

(3] FEX4ZR. R A B AR KO IBESE[T]. KA
Application of high density resistivity method in Karst mine

TIAN Chang-gui,YUAN Zhou-hao
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; Tonglushan mine is a typical Skarn—type polymetallic Karst mine, which used open-pit and un-
dergrounding combined mining method. The groundwater is complexly controlled by contact zone and Karst.
Xiaoqinghe river water poured into the pit through the collapse because the river—bed repeatedly collapsed
during flood period. Thus the production safety is plagued chronically. To eliminate mine inundation, we em-
placed three high density resistivity detecting profiles on the two banks of river and the open—pit slope. After
processing data by rejecting distortion point, terrain correct and smoothing, we got the apparent resistivity
contour by 2D inversion software. We got the Karst characteristics of Xiaoqinghe area and the main channel of
runoff by comparing the electric differences of geological bodies. We filled the Karst fissure under river by
grouting according to the detection result, and the main channel of runoff between the river and the pit was
plugged, which has satisfactory effects on water plugging rate and reducing cost.
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Table 1  Quality analysis of the ground water
o NNV, F BB TR /mmol/L, .
15 BREREm B RE/(g/L) HCO: SO o o Mg KeaNa- /U
CK284 50 0.330 53.55 10.89 0.32 24.54 5.56 4.94 RIX
CK398 300~600 0.812 12.82 75.13 0.28 22.30 5.30 6.98 RIX
CK393 350 0.940 9.70 79.82 0.36 21.56 6.00 6.68 RIX
CK238 300 0.817 15.80 69.50 0.62 34.80 3.15 0.07 PHIX
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Fig.1 X ray diffraction pattern of the 4# sample
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Table 2 Mineral composition and content of the expansive rock wl%

it LA FaE K Ji AT HzAf1 AT
W5 EWA @A pwa ¢ - W

1 15 0 0 36 44 2 3

2 20 5 10 32 12 18 0

4 15 5 5 24 18 10 23 0

6 40 0 0 28 32 0 0 0
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A E. H o4 AR RIENKE , WK Y4
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Fig.3 Slice scanning result of the 7# rock sample
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Fig. 4 Energy spectrum of the 3# rock sample

1.8

14+

1.1 p

0.7 +

04} .

Fe
N Ti

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
B 5 7# EFQNEEEE
Fig. 5 Energy spectrum of the 7# rock sample

HIPE 6 AT UL, 3 FiCa e T & 0 2R 5 B S A
—2, L Si Ca Al SFCER IS REENECR. T
T# HFEEL 34 R S# ERERY AR AN, R AL
BRE A R, T AL B A Y R I A A
KO TR A B A ST 3R AR AR



55 10 149 HEREST 55 2 4 LLE BRA™ 2R X R TR SR LB F3) 19
R3 ERUETESN
Table 3 Chemical element analysis results of the rock samples wl%

A ke ARE A AT SR BRENGY SAAER AN S
HEI5# 66.81 19.98 2.61 1.98 1.60 0.73 2.23 548
ARE3# 60.74 16.33 6.80 1.58 2.31 0.49 3.36 3.81
HRETH# 52.76 16.12 12.81 3.37 2.80 0.37 1.33 3.20

3/5# ¥{H 63.78 18.16 4.71 1.78 1.96 0.61 2.80 4.65
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Table 4 Mineral content comparison of the samples,igneous rock and metamorphic rock
FREICR T 5% BRI LS 5
wE R Sio, ALO;  Ca0  MgO  Fe0, TiO, NaO K0 R LY 2
RN 64.98 16.33 3.7 194 438 052 367 295 0.156
ko AETRKAE 6574 1589 327 164 439 075 329 367 0.125
W AERKE 6051 18.2 4.63 164 633 073 3.08  2.65 0.196
= NKE 57.39 1642 558 3.77 7.25 0.89 4.6 2.57 0.266
MR A 47.62 14.52 8.75 647 1346  1.67 2.97 1.18 0.544
A WK AE 5857 1722 511 288 580 078 675  3.00 0.356
5L RN 71.47 9.46 1.25 170 658 058  0.68 542 0.372
= eApyitk=: 60.18 1542 314 312 492 085 2.55 227 0.329
AR 35S EMME 63775 18155 4705 1780 1955  0.610  2.795  4.645
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Formation mechanism and prediction of expansive rock at east area of
Jinshandian iron mine

MEI Qun-li' ,CHEN Qing—-yun’, HUANG Jie’, PENG Jing—bo*, CHEN Xing-liang®
1.China Nation Gold Group Xinjiang Jintan Mineral & company, Ltd., Shanshan 838200, China;
2.School of Resource and Civil Engineering, Wuhan Institute of Technology , Wuhan 430074, China;
3.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To investigate the formation mechanism of the expansive rock at the east part of Jin Shandian iron
mine, the types and their contents of the expandable mineral, the original rock in the expansive rocks were
measured by using X-ray diffraction, scanning electron microscope and electron spectrometer. The test results
show that the expandable minerals are mainly montmorillonite, followed by illite and kaolinite, and the origi-
nal rock of the swelling rocks is quartz diorite. The engineering geological characteristics, the formation
mechanism and the dynamic conditions of the expansive rock at east area were analyzed systematically. Three
formation mechanisms: the low temperature hydrothermal alteration of expansive rock, the geological struc-
ture of strong expansive rock and thermal contact metamorphism of strong expansive rock near the mineral
were suggested. The growth patterns of the expansive rock including the stripped distribution at the footwall,
and the missing part of the marble stratum corresponding to expansive rock, and directly proportional rela-
tionship between the expansibility and the degree of fracture were also revealed. It is predicted that the ex-
pansive rock is mainly located in the 34-40 exploration line, with a distribution of the thickest part of 90 m
in the middle, and thinnest part at the two ends.

Keywords: formation mechanism of expansive rock;montmorillonite; X ray diffraction;electron energy spec-

trometer ; scanning electron microscope
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Table 1 Parameters of SBS emulsified asphalt

oRIIESA AL Zh IR
WL - e
B H ff - BTG
i ) AxH (1.18 mm) % 0.04
FLIR R 2 K<) pwm 3.6
A % 60.2
£ ABE(100 g,25°C,5s) 0.1mm 81
2% gk 51
RASRH Bl C 55
FERE(5 C) cm 24
1d % 0.9
FRa ]
TAFREE 5d % 2.1
1.2 Kk iR

AWFFE ) AR IR R P.042.5 15 RE R Eh
KR, FENRES R E 2.

EEWB . FINT R AR Z 5 SBHE0H (CXZ2220140820151319424).
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Table 2 Parameters of P.042.5 cement

T —— SO i HUH R/ MPa HUAT I/ MPa
LR/ (m¥kg) ) EERT 8] /min UL [R] /min 3d 28 d 3d 28 d
324 240 405 30.5 44.0 5.05 6.72

1.3 sk MR E RS B B 5

IR R IR 2 T2 AR 2 A A
[ By R, AR, RS | R A R P o R A B AR
AR TN 252808 B AR AT M, DF SR B
BT RDK PR EM R SOk JEHE S IR TR il & R

R BB TR A - S AT U BH B 1
FUALW T PEA I 2 B R AON. AT B
BT B51 PR S A FLACRAE B 57K P [
M), BAASE bR W3 3.
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Table 3 Parameters of waterborne epoxy resin and curing agent
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ER IR L 40
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LERE KLAE AL RV X2 B 2.710, K 3R 0.41%,
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SUAEXT B B 2.700, WK 3 0.70%. B ¥ R A K
L AR 2.720.
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Table 4 Low temperature bending test results

E/A YU 7R /MPa BRI A e LR A/ MPa
0.0 7.28 2083 3 495
0.2 7.01 2229 3145
0.4 6.42 2523 2545
0.6 6.18 2662 2322
0.8 6.12 2374 2578
1.0 6.08 2074 2932
SMA-13 8.26 2892 2856
IR I B2 2 AR 8.02 950 8 442
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Fig.1 Scanning electron microscopy image of
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pure cement hydration
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Fig.2 Scanning electron microscopy image of E+C
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Fig.3 Scanning electron microscopy image of A+C
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Fig4 Scanning electron microscopy image of E+A+C
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Low-temperature cracking resistance of water—borne epoxy resin

modified semi—flexible pavement

SUN Zheng ,HE Gui-ping
Testing Center of Shenzhen City Road Traffic Engineering, Shenzhen 518049, China

Abstract; To improve the low temperature crack resistance of traditional pavement, semi—flexible pavement

was prepared by using cement —emulsified asphalt —waterborne epoxy resin three —phase organic inorganic

composite materials as grouting material. The mass ratio of emulsified asphalt and cement in grouting materi-

als was determined by the method of homogeneous and resilient modulus testing. Results showed that when

the mass ratio of waterborne epoxy and emulsified asphalt was 0.6, the maximum bending strain and bending

stiffness modulus reached 2 662 e and 2 332 MPa, respectively, which was close to those of the stone ma-

trix asphalt. SEM analysis illustrated that in the three—phase organic inorganic grouting system, three—dimen-

sional network structure was formed, in which asphalt, waterborne epoxy resin and cement hydrates worked

as continuous phase, dispersed phase and connector, respectively. This structure not only improved the ce-

ment material shrinkage stress but also enhanced the bonding force between mortar and matrix asphalt mix-

ture.

Keywords: three—phase grouting system; dry shrinkage stress; weaving network
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Fig.1 A design drawing of fixture structure
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Fig.2 Diagram of piston ring clamping
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Table 1 Experimental parameters

156 171 /N 100

T B m/s 0.70

B RE % 50~65

R 5 FE B /min 300

FIAHRE Ra:0.025
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Fig.4 Friction pair of cast iron plate with ceramic piston ring
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Table 2 The wear loss amount of sample
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Fig.6 The wear marks on the contact surface of piston ring
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Design of self-adjusting tribo—tester fixture for piston ring

QIN Xiang-pei, WU Li, YAN Ning—bo, ZENG Cheng, WU Sheng—chao
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;

Abstract; To study the tribological problem of piston ring, a section cut from real piston is used to do exper-
iment. If the convention fixture is used, the unsymmetrical drum piston ring is perpendicular to disc, which
cannot guarantee friction surface lies on working surface. A self-adjusting fixture was designed to ensure that
the piston ring sample can be inclined. The new designed fixture was used in the following screening tests of
piston ring surface modification. The results show that the wear loss of disc sample and the ring sample de-
crease 1.5 and 2.3 times respectively. Results of screening test are distinguished, and the self-adjusting fix-
ture can meet the requirements of the experiment.

Keywords: tribo—tester; piston ring; self—adjusting; fixture
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Fig.6 Recognition effects of each combination
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Recognition of empty—nest elders in intelligent city based on
feedforward neural network

FENG Xian—cheng' LI Han*,ZHOU Mi',GUO Yao—fei'
1. Hubei Key Laboratory of Intelligent Robot (Wuhan Institute of Technology), Wuhan 430205, China;
2. MTCS Systems Engineering Co. Lid., Beijing 100081, China

Abstract: Aimed at the social problems associated with empty—nest elders, two recognition models of empty—
nest elders were presented based on the analysis of calling list and user information table. The empty—nest el-
ders and their children” number can be identified by recognition function based on the normal user informa-
tion table. Meanwhile the recognition accuracy rate can reach 73.3% using feedforward neural network algo-
rithm when the information of a user is not sufficient. Moreover the database empty—nest elders can be timely
updated by the recognition models, which can provide effective data for statistics bureau and other govern-
ment departments. It is beneficial to the development of intelligent city and harmonious society.

Keywords: intelligent city ; recognition function; feedforward neural networks; empty—nest elders
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Servo system of stable speed control based on direct current torque motor

YU Bao-cheng'*, LONG Chong'?, WANG Chun-mei'*~"
1. School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. Hubei Key Laboratory of Intelligent Robot(Wuhan Institute of Technology), Wuhan 430205,China;
3. Hubei Province Intelligent Welding Equipment Technology Research Center, Wuhan 430205, China

Abstract: To make the industrial platform control the motor position fast and stably, a servo system of steady
speed control based on direct current torque motor was designed. The hardware part of the system consists of
a high —performance DSP controller ARINC429 communication cards, photoelectric encoder, direct current
motors and data acquisition cards. ARINC429 communication cards were utilized to communicate the data.
The optical encoder and data acquisition cards were used to collect and feedback position information, and
the position information was lastly monitored by the upper computer. The software part was written by the lan-
guage of labview. A self-define communications protocol was applied to serial communication for the upper
platform and the lower platform. The upper computer sent commands to the lower computer, and the lower
computer received commands and gave feedback to the upper computer after processing, enabling control of
the lower platform. The application test results show that the system is reliable and can meet the basic needs
of the actual project.

Keywords: direct current torque motor; stable speed control; servo control; photoelectric encoder
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Method of semantic orientation analysis based on domain
specific sentiment dictionary

HE Cheng—wan ,WANG Ge
School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The volume of data on the network increases remarkably with the rapid development of mobile net-
work. How to extract useful information from the complicated information becomes an urgent problem to be
solved. An improved semantic orientation analysis was proposed, in which the sentiment dictionary was ex-
panded with domain emotional words, and an auxiliary dictionary set was constructed for assistant analysis.
To maintain all the dictionaries, a semi—automatic method was also presented. The results in the domain of
mobile phone show that the rates of accuracy and recall of positive emotion analysis are 0.713 and 0.769, and
the rates of accuracy and those of negative emotion analysis are 0.738 and 0.706, which are improved com-
pared with using the traditional method.

Keywords : semantic orientation analysis; sentiment dictionary; assistant dictionary set
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Evaluating charge state of electric vehicle battery

WANG Hua-jie, ZHENG Lai—fang
Electronic of Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China

Abstract: To exactly evaluate the state of the charge (SOC) of the electric vehicle’s battery, the fuzzy neural
network and least squares support vector machines were used separately at first and then the two methods
were combined and employed alternately to predict the battery SOC. The battery model parameters of charg-
ing/discharging testing period were drawn from UDDS-NYCC-USO6_HWY driving cyclic experiment, which
was provided by the U.S. department of energy’s electrical vehicle. Using the data of battery current, voltage
and temperature as the independent variables, test on an 80 Ah Ni—-MH battery and the cycle of the battery’s
power was conducted to predict the battery’s SOC. Results showed that the method not only can accurately es-
timate the SOC but also can reduce the amount of calculation.

Keywords: electric vehicle; fuzzy neural network; least square support vector machine; state of charge;
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Application of FP-Growth algorithm in interacting system of medicine

WANG Dian—jun'?, SHAO Zong—kai"
1.Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500,
China;2.Research Center for Pharmaceutical Care and Quality Management, the First People’s Hospital of Yunnan Province,

Kunming 650500, China

Abstract: Aimed at the adverse drug reactions resulted from the combination of drugs, the FP — Growth in
association rules mining was proposed. The drug—interaction rules were obtained by using FP-Growth algo-
rithm to mine the data of drug interaction, and the algorithm was applied to the system successfully. By ana-
lyzing the drug data in the database, the feasibility of the drug combination could be concluded, which could
provide decision support for the work of configuring drugs. Finally, the system of intravenous drug—interaction
analysis system was designed. The application results show that the query speed of drug—interaction data in-
creases by 95% in the system, which is conducive to rational drug use and medication safety.

Keywords: drugs ; association rules ; FP-Growth ; interaction
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Smart luminance system of LED based on comprehensive

parameter control

LI Qi
School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract; To improve the accurate and smart control of the luminance system, a smart luminance control
system of LED based on luminance measurement was proposed. The system consists of sensors, LED circuits,
a control interface and a logic control device. Through analyzing the lighting structure and requirements of
scenarios, the logic control device reads inputs from light sensors, infrared sensors of the human body, con-
trol interface and projector signal by its serial 170, and subsequently adjusts the LED power through pulse—
width modulation signals to achieve the function of this smart system by comprehensive parameter control. The
system can be adjusted flexibly according to the specific requirements in different lighting conditions, realiz-
ing the accurate control in the multi—areas

Keywords: smart luminance of LED; sensor; comprehensive parameter control; multi-area control
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Optimized design of intelligence tickets booking system in rail transit service

ZHAO Shu-lin ,YIN Xiao—chen
College of Architecture and Art, Hefei University of Technology, Hefei 230601, China

Abstract: To improve the user experience of intelligent ticket booking system in rail transit service, the inter-
face design of self—service ticket machine was optimized based on the conception of industrial design and ser-
vice design. By analyzing the current user requirement in intelligent ticket booking system, ticket purchase
procedures and user experience, the service design minds and methods of users—first +tracking experience
processes +involving all contact points+ creating the perfect user experience were considered in designing the
intelligent ticket booking system in rail transit. The service design prototype of ticket booking system in rail
transit on the background of Internet+ was proposed. On this basis, the service system role model and the
function tree were established. Finally, the optimized function was applied in the interface design of self—ser-
vice ticket machine. Practice proved that the optimized design of trail transport booking system has better
availability, validity, high efficiency and superior user experience.

Keywords:service design; rail transit; intelligence ticket booking system; service model; user experience.
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NP-complete problem and its future

DU Li—zhi,CHEN He-ping ,FU Hai—dong
College of Computer Science and Technology, Wuhan University of Science and Technology, Wuhan 430065, China

Abstract:P versus NP is one of the most important problems in theoretical computer science. Because the
concepts about it are very abstract and complicated, some scholars and students in computer science often
misunderstand them. A lot of published papers contain these misunderstandings. The main problems are: the
defaults in understanding the concepts of NP and NPC, unclearly understanding the concepts of deterministic
turing machine and non—deterministic turing machine, misreading the relationship of P and NP and mislead-
ing in the study direction of NP, etc. Of all these concepts, the core concept is the NP—complete problem. In
this paper, we analyzed the misunderstandings. By deeply studying the definitions, we revealed their essence.
Specially, by analyzing a lot of questions in different fields, we gave some heuristic strain of thoughts for the
possible ways to solve the NP—complete problem and the possible directions to study it.

Keywords: deterministic turing machine ;nondeterministic turing machine ; NP—complete problem
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