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Study on the preservation of cherry tomatoes and cucumber
by edible film of bovine serum albumin

ZHANG Yin-liang, ZHOU Wen-quan, ZHANG Lu-yan
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract; The purpose of this study was to evaluate the preservation of cherry tomatoes and cucumber by
edible film of bovine serum albumin. The weight-loss rate ,rotten fruit rate,and the contents of soluble sol-
ids, vitamin C, chlorophyll and carotenoid were detected during storage at 20 ~25 °C. The results showed
that coating with the edible films was significantly effective on decreasing the loss of fruit nutrition , water-
loss rate,rotten fruit rate,inhibiting respiration. The shelf life was 15 d and 10 d respectively.
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Study on the production of jujube clarified juice by
complex enzymatic method

ZHAO Guang-yuan, CHANG Yang
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; With jujube as raw materials, the process parameters of jujube clarified juice by enzyme hydroly-
sis method were studied. The single factor and orthogonal test results showed that using complex enzyme hy-
drolysis can effectively increase the rate of jujube juice and soluble solid content than using single enzyme.
The optimum process conditions of compound enzyme processing jujube clarified juice was determined ; the
ratio of enzyme mixture ( cellulase: pectinase) is 1:3,the amount of enzyme 0.020% of substrate weight,
2 h of operating time and 50 °C of enzymatic hydrolysis temperature. Under these conditions,juice yield of
jujube juice is 84.0% ,soluble solids content of jujube juice is 12. 8% .

Key words : jujube clarified juice ; enzymolysis ; cellulase ; pectinase
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The pilot study on the quality testing of ordinary stong flavour Chinese
spirits using the research results of trace flavoring components
in white spirit named Wanshanhu

LIU Yan-qi, LIN Hu
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; Based on the research results of the trace flavoring components in strong flavour Chinese spirit
named Wanshanhu, a data model was defined combining the chromatogram structure components in the
white spirits, the target objects are determined as ethyl hexanoate , ethyl lactate , acetic acid,isoamyl alcohol
and isovaleric aldehyde. The feasibility of using the data model of the trace flavoring components in strong
white spirits as quality criterion was tested through electric nose, and it is proved that the error was
within 5% .

Key words : strong flavour Chinese spirit ;trace flavoring component ; Chinese spirit quality rapid detection
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1.1 SEIesi#

T3 R VRS R 42% | vk A TR A8 T 3 A
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Review of application of molecular biotechnology in
compost microorganism research

ZHANG Man', WEI Ming-bao'?, MA Chuang'>, ZHANG Hong-zhong'*, ZHAO Ji-hong'~
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. He'nan Provincial Key Lab of Surface and Interface Science ,Zhengzhou 450001 , China)

Abstract ; The molecular biotechnology characteristics and application in compost microorganism research
were reviewed ,including 16S/18S rRNA/DNA sequence analysis, DGGE,SSCP, RFLP, RAPD and AFLP
technology. In the future research of compost microorganism, we will complementarily use the traditional
separation method and combine molecular biotechnology to achieve a better science result.

Key words : compost ; microorganism ; molecular biotechnology
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REXT o> TR PE HEAT A 9T, 1 L RE 95 T A= A
U A 8R4 56 2 LA S My Pl 43 2. P. Partanen 451
Xof A P A i B B 1 A 1 R i 4 1 2
FEPESERT TR SY, 8 X 15 2 AR 1 500 450k 4
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2 PP AR REAS PE AL 0 5 AR AL, {H 7 il R B 2l ) 7
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X, 2K ] DGGE F1 SSCP $: A& , 43 Wl /3 Hr i 56 2 K
H IR B i R v ) A TR L B 2 AR BR X
TRl W TR 85 /) R ) 25 A8 Ak 1) i AT KO, 25 R 3R
H , 4 AV S5 R e R G A R i e R A A
Ak, Bt e fk s ) P S 0 A 22 R DA TR B 381 52 2% P
PR A R R A RIS S S
T 4R A i o FR AN T B B A 0 o 2 G EL A A S

3% DNA #2007 1 PCR £ EFIRCR AN R 105
Wi, DGGE AR M7 A R BRI - — i FUA 76 A i 13
EIREE T 1% DL RN EEA e gk I ok, 55
PTRBEARRRIN 2], H R8s B 3/IMW DNA F B, 88
KR BB R TR RE THTFRELT M
TREH 78I B

2 TRRICHAR AR R
H 7 11

16S/18S rRNA/DNA JF 51 73 HAR H IR REAS KT

PRI R & R M A TR, (FUR T B I A
R I RO LA 28 %, T HL 2SR A 65 1Y
TR A R U S I BRI Hh 1) SR A R 1) 2L
LB BL. 23 TARICH AR AT T W I P e 7%
2N S BN ARt B S AR T R T AR
FIAFIMAESTIT R, B4 T B R

7o FAn e 2 F8 ] 3% I AT A i) DNA
J¥50 85 2K R, B 2 T AR DA S H A DNA Fr
ic, HRTH 2R 48 DNA 43 F/KF E i n
O AT UE R LR WD 3L 22 250k 8 DNA BRI - B
KEEZ S MHAE st iric B9 B ALl D. Botstein
SEDCHRIR, B KA PCREAREARET T
LT DNA Z 800 THRCHAR. A EE
TR AT JLAR 23 T-AR 10 5 A TE HENE 3 A By 0F 5 o 114
37 .
2.1 DNA BgMSEEEITRENA

SSCP iR L T4 Fh i R A8 J A% T R 75
Bt 2k B3 A 45 58 A8 B R . 1% 5 R 1 M. Orita
SEPV T 1989 AE AR, 3 D. H. Lee %72 91K
TR W A 80 73 BT Z )5, F. Schwieger
S AR AR AT T OOH B T LR R e 2y
AR AT e (2 WO 5 3 S AR I E P e TR
SERI AT AR TR PR RS TR
Gy, HA 75 B R AL RS, AT O 78 S R 2 M K
T SR T A

M. Orita %" FERIF ST Hh ¥ SSCP ] F 46 #8 PCR
P FE R 2708, T #2377 PCR-SSCP 4 A
TP N R AR — 2D 2 5y, i B R H R E HE AR f
AR CA T2, HAERAERE, 0 4% IG5
B EWEST oK PCR-SSCP A i FH - K
S AL 40 A R B S 1) AR Ak, 25 R I - A
S 0 T L A BB LR B R T AR K
Ak F S B P O S M7 7 1S d i B B U,
DRI IH , 41 5 S JEL 250 25 0y 5 it 7 >4 25, i 7 o I
9. N. Abid %58 1 {1 ] PCR-SSCP 4 R BF5E 5256
S5 PRI 2 IO 5 TP O P 35 R M IE 3o L b SRR o
TETRIRE, 45 S . 20 TR R VR b EOR A R T L
HEE LR ZEHEIR 60 d J5, 3 IR b s W R
E R TRAE , FLHENEfE A4 1 T 1 I 3 2K

SR, PCR-SSCP 7 A th A5 e Jy B4 « Bl & 43 Bt
B BEREIN, 3 M R BORE FEAIR; KT 500 bp 1 F
BN HAERS ) 10% ~30% (19738 5, HiZH AR T
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SRR b PR BRI 24T, 7 e B EE DNA 1] UJE AR
RIE—RE MY 4, 1 O A Y 2 RE b i
i BRSS9, 945 438 K EE W DNA J B,
] LR R Sy R
2.2 REMEFBEKESSESTRENHA

Bl R B A B 22 25 (RFLP) 52 A FI] B il
PEPI UG DNA gEAF 90, r= A K8 B H AR
BRI D030 B, 28 T ) PR L K A R B R
25t DNA it (14 B il 9 DI 00 B0 = 14 140 #T
HRAE DNA J¥ 81 (4 BR il 1 R B B 2 8k o M i
PIFP R A5 2R, BT 2 AT 1 LR
FEPIRHEAE RN R 2 R i 2 45 i RFLP R B
GE T A [ 4 22 40 S R 2o A v 1 Ak A 4 22 R
HBhAAR, 25 AW FE AN [R] A Fe 0 48 ol o 4 i
BV (P. chrysosporium ) X Y JIE 37 75 () 5% i A
[vi). 4227 o 7t X M S 40 TR A % 1 52 ) S 2 LR
TREEF AT AR LT L 1 — U B A RO A%
HAR TP, B Sh bR o, WA R & (A TE )
T R [ 3 T EL 8 DNA il 52 2 [t 4
b AT IS AR5 R

RFLP FARAE B 9 A AR U0 | 38t 1% B3 1 22
) T P DR Ao S U A PN R AR [ 91 2% 5
RPN A R TS A )12
LRI Z ARG R 55 8 0 R AR, $2 s R
PR R RRIVAE 25308 . R4 R4 FIJH DGGE Al
RFLP Jy k460098 1 ki Jg R4 % d i i b 25
ARG, R R SOBLE KA H g i o AR

B2 PO AR RE A RIS W I SR ) 2 R

SR, H RFLP 43 R B 41

Ao BR M R B K B 2 A M T-RFLP 2 i
RFLP $ AR % Ji e o (1) — Bl ey i i 8 20 R R
B AR D) =4 H K 5 PEA TGRS I, 75 B A iy
FRL I R B i 22 R 08 T F 93 Bl A 9 B R 1R 45
P AR S L Bh A Ak, 38 AT LA 5 Ak W i R 4
RH BAE S B AR BT Y A2
R, U. M. E. Schiitte 2! %} T-RFLP 7£ 13 4 9y
TEVR 25 A ATE S P i o FH 0 R R AT T 253« B 40 PCR
IR P U0 il T L DA I IR A T, B R b T e
T T-RFLP £ A%} 5 | 4 F0 B ] 4 P D) g 1) o 43,
FZ 7 0 e B 7 1R B s 74 58 % T-RFLP
W B ot

2.3 FENYE SN DNA SR ENA

BEPLY HLZ A DNA(RAPD) £ R @57 7F PCR
FOARFER b, R FH— 5 58 007 BE L HE S 1 A
[Fi] 1) 5 SR A% 1 IR B8 S 51 40, o T F 90 1 ik R
DNA #£47 PCR §"#4. RAPD ${ R 4% 7K T PCR AR
B FE A R D RO R 4R ) A AR A
[ A Hh ) 2 b B R R R R B R, R
SRR B AR RS , AT DNA #1845, H55 & DNA
R, =5 i a7 38 0 2 B, BUARBUAIR,
ZMEEE, WL, 65 & A A P R R 1T R
HAGI. AR, RAPD £R BRI R
FESE BERS T i s AL 2 REPE I BT I
ANUREES FIF RAPD Jr sk b T RS A Ak I35 T8
Yt R v A b A st A% 1 o, 2 BAS [] S i I
FRAE st 1 A8 S 3, 3l o %o EE A AT, 4R 31 T AL
R Yz

RAPD HARTE A YIRY 73 28 %08 Ty A H o 3%
HIPCHEANE /8 Frankia [, 16S TRNA 374 (374 4%
BE1A& DNA B[ 44: 7381 (ARDRA) | 8 & JE R A ] £
JF9) - B4 Mgk = (REP-PCR) 45 34 L g []
2 A% A W) i AR 1 e B DR ST 91 Dy B i
5190, g AR SR B RN [R) R AR DGk, S TR R G
KB FEERDFh. BT P R JE Ok <7 R 5, 25 Fh
SO AR Y X 53 S0 45 >k [ R, RAPD By T 75 241
TS T 1Y, — KA 345 K it DNA Z28M R B,
RAE—JE (BhF) T o RS nl 34t T AT 1Ty
It

RAPD J3 A1 H A7 1 19 B K ) it 7 42 1P A
TAEER, B o &M E R B . JE 5 FHR
1) 2 J , 78 S B A5 FH v, e 1) i s o il i
oAt 7 5 M LA yR AN 5E
2.4 FHEMRHEERFERKESSESTRENA

P 0 BRI e B BE 2 38k (AFLP) £R 2
LT PCR FiARY HEILR 4] DNA i FR#$E A BL 43
FHRICHR. i FIZHEAR, 7T LAAE BUSE A H1E DNA
FEAUE BB IE OL T A B 617 2 45 DNA i3] R 9
PCR ¥ 3. W R P T ZAL4E 3 DN IEA L TR il 2%
Bl DNA 3 4R B FIGE S HL Ik 2 AT

AFLP 53t 8 R 454 T RFLP Fl PCR £ R,
I, ER T ARG MWW 0 E &SRS, e
A RFLP H AR AT S5 R PCR 7 A 5 %0k A 5, 7
fiE P, BRTHOA N JE DNA 88U H AR 228
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0358 SRR HERL AR Wy Pl i 98 PG S A Al
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3 HA BT HE AL A Y 0F 5 Y
I

TEFRBEMCE W TS, A Wt B B AR 32 8
FHF R85 s Tk 4 1 K A e a2 . R
7, 2 B R T 3 5 PR 2 R
TG0 Sz = A AT, o PR 2 v i 7
Tl T AR A ot — U 5 S T A
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S R A W HE AR 5 R o 9 B A5 25 A, T R
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IR A AT W42, S S 9 2 4 R

WA AR FCM R T % 901 v 1 40 s 3
Ho 2 OB N HEAT 22 50 (10° 41/s) 58 ik
YW , 4B B8 2 00 1 26 B 2 g, LA 1
B ek % UL L BB R AR I £ 5 B A A, T
DAL 3B S S B A AT AR 22, Tk
G F TR BRE . Y 2 BT 58 5 B DT He (1
FCM 5 A (7 B9 AT 55 52 01 02 400 400 W B 35
Y U A U B R B AT T
A

GYAh, R e DNA R G B4 R B 4 AT
ARDRA S8 T GE S H0AR , (A 20 W i 0, FH il
S AFL L2 HE AT B 4 P A AR 2.

4 ZEiE

i 2 M A AR 102 R e o e
AT I A2 P55 AR 1 5 BTt 4. 43 T2k
SRR BENS ST bR A 7S LR 3 1 WL A1, 2 1 %

NERA ) 5 DNA Gl Witk vie 2 R PR 3l 2542 Al ik
FIBRE, g 408 24 A B P e 0], DA HENE T2
$RAEEE = 740, L G o B R IR TT Ik MO T
HEMAER A F RS TSRS 2R ) 2 R A
VeSS ZE AU TS o BT AE A B B, IR
UNRBEREAR T 28, K B PR S AL GL G IR O ik AN 4G
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Conditions optimization of Arthrobacter Z3 crude enzyme solution
degradate nicotine in the Burley tobacco

ZHANG Weng-long'”, ZHANG Xiang-hui’, KOU Xiao-teng' ,
WANG Guang-chao', TIE Jin-xin', MA Lin'
(1. College of Food and Bioengineering Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Jilin Tobacco Indusiry Co. ,lLid. ,Yanji 133000, China;
3. Heilongjiang Tobacco Industry Co. , Lid. , Harbin 150001 , China)

Abstract ; Using the Arthrobacter Z3 as enzyme production strains, the conditions of nicotine dehydrogenase
degradation Burley nicotine was studied by orthogonal experiment. The results showed that the best fermen-
tation conditions were: 50% of the added amount of the enzyme solution, fermentation temperature 33 °C,
fermentation time 9 h, tobacco shreds moisture content 70% . Under these conditions nicotine degradation
rate was 49.32% and Burley nicotine content reached the same level of flue-cured tobacco. The crude en-
zyme fluid can significantly reduce nicotine in Burley tobacco.

Key words : Burley tobacco ;nicotine degradation ;fermentation condition ; Arthrobacter 73
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R BEYT AR R " GL—22M B i 3% 7R 85 0
B, FERF A S O ML A A BR 2 7] 7™ 5 HZQ—F160
TRRIRR G W A0, RO sem s )75 1Y92—2
U P A M R BIL, 3 BB 2 Bk A8 B 5 BT 7 5 T6
B2 BRI AT DL A3 6O BT, b a8 b A A A FR
N F T R0, 000 1 g2y B KK, b 5t B8 2 ) K
A FRA A HAR 1 em AL
1.2 ZEHHE
1.2.1 $EFERH W RE AN S g,
BEAT 20 ¢, EEEJER 10 g, NaCl5 g, FIZE K ER
1 L,pH{EH 7.2 ~7.4,0.1 MPa, 121 C K
25 min.

FHIFFRIE B IR 18 g (R INE S g, EEFK

10 g, WALEN S o), IR KT 20 g, HHBK 2 mL, P45
pH =7.0,121 °C K% 20 min.

WK & B s FE 3. K,HPO, - 3H,0 1. 3 g,
(NH,),S0,0.1 g,KH,PO, 0.4 ¢, &4 0.1 g, 4
0.4 g, EICE 1 mL(2 g MgSO, -7H,0,0.4 ¢
MnSO, -H,0,0.2 ¢ CaCl, -2H,0, ] 0. 1 mol/L HCI
R E 25 2 100 mL) , FIZE 1B /K E 24 % 100 mL,
B4), 7 pH=7.0,0.1 MPa,121 °C K} 25 min.
1.2.2 HHEGRIZER R 57 S AW RD 1 55
FEHAE AT, KB B 3R B P TR 6% 14 i i
A KR FEHA,30 °C,220 v/min YR 557 9 h.
BiFRGE R, REERT 4 °C,8 500 r/min ¥ VK 0>
18 min,pH = 6. 85 AYBEIRERZ2 MR U 3 WK, B0
PR A IITE 4 C AR A .

1 000 mL |3 fif 75 40 Jfd in 120 mL K,HPO,-
KH,PO, 2% % (50 mmol/L, pH = 6. 85) # 75 I A%
W B A 3 45% GBS S s, [B) RS s, Bl
[6] 120 s. £ 4 °C, 8 500 r/min &1 F R H B O
18 min, bYW RN ARG
1.2.3 MBRFIEFHE 1680 CHRMAT X LEHTH)
A 22 AT LB BRI, K BRI S O 00 22 B3 %, 3 40 H
i , EBC 1) ¥
1.2.4 AEELEFSEINE HE R
FHE M e

2 FiR5E

2.1 A REAEERFMEXT A bR R 20
FHBERRES N (LA 22 3 5t 1) 5350 R : 30%

40% ,50% ,60% ,70% Xf (5 1P KRR 22 964 7 2 8% , 0 o

HCAHBR AR 22, 25 R & 1 R,

2%
'y
W

L 2

*

15€ 1 1 1 J
30 40 50 60 70
Tt Y005 o 2/ %

B 1 RE B fin 3 G M Im I8 64 % g &

M1 A LUE B BB i ik 3 50% 1),
FUI KR AR i 2%y 46. 51% ,50% LIS ARG 2, A
R R Pt R D, T AR 2 1, B 50% 173 S 38
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2.2 A[REI&EEEEXT B b KE R P i A 22
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IR 22 3677 % 1 , D0 Sk JH A0 ol o3 i 238, 45 1
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N

% 33

= 23
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3 & 1 1 1 1 J
: 6 9 12 15 18
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B2 RE) KB 69 G B R R B e i

M & 2 FTLAVE H, AR 23 X5 R T &
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PR AR AR . A4S 7 T 2% i, R RS ] 12 h g%
B 2 % FE 1]
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e 3 .
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B Wi S5/ °C
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DRI B PR R R T
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2ZIRIY T X A P AR AT e A L O Rk
A, SR ANIEL 4 PR,

55

20 30 40 50 60 70
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HIP 4 R LU Y 86k i 25 B A 22 35 7K R
FIRY T HE A, 3 X o B G Y D PR AT BB, K
TSRS, ARl 3 22 ot A0 25 o %o Ak A A 1 < 2 00 22
B RFRIBEF] T0% I, A 08 6 5 A 3 0 46. 1%
22 5 /K AGREN T0% VLIS , I JA 08 18 o i 2R B AR
R E - N 225 TR ZR 3 ve 23 ) AR 22 1) T i A e 3k
W22 5 7K 3 T0% il o e 56
2.5 AEFHSERMAUERIR

MR A R BRI (A) AR KB E (B) |
ANTFELRE (C) FAN[RIAE 22 55 7K 28 (D) X6 3 I A0 A
e iR A< AR SEN, 10— A0 S 15 01 A A 3 3R 1) e
DA BEFH Lo (3%) IEAZBEI 5 2% 4% R 36 1 S5t
K HEATSE R, AR LR 1, IE A S IR Ty 22 o A L
2% 2.

# 1 Arthrobacter sp. K B FA AL ER F o 25 R

%g A/ % B/h c/C D/ % %ﬂ:ﬁ/ﬁf}i
1 40 9 30 50 30.41
2 40 12 33 60 28.65
3 40 18 36 70 25.11
4 50 9 33 70 49.32
5 50 12 36 50 33.75
6 50 18 30 60 45.11
7 60 9 36 60 36.65
8 60 12 30 70 40. 06
9 60 18 33 50 42.51
K, 28.057 38.793  38.527  35.557

K, 42.393  34.153  39.827  36.470

K, 39.407  37.557 31.503  37.830

R 14. 336 4. 640 8.324 2.273

BAIKF 4, B, G, D,

g L MR 2 AT, HF R HA RN
A, B, C, Dy, IR T FEA# AR5 49. 32% , BVEEHCAS I
TN 50% , K IEITE] O h, K BEIRLE 33 °C, M 225 K
A T0% . 52253 K2R WY B0 T2k X 40 B e i
SEMABOR IR E K

%2 Arthrobacter sp. Z B RACIE R F3o 77 £ HHF

PRI WEFIT A H F I
A 422.023 2 20.327°
B 20.762 2 1.000
o 99.468 2 4.791
D 20.718 2 0.998
% 20.720 2
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2.6 MNAEERAMBRITLE

1 2.5 A SR xF (R AR S04 B F, CF, BTAR
1E C,, Rt C,F M0 22 AT Az e b B, 000 JHL 0 ik 9% fe
T, 5 5 L3 3.
k3 ALK BEEM T RE S Al & B8 X8 a5 e i 5

g 37 BTG o i/ % AR5 %
WdegE  ByF 4.2 47.36
WdegeE  GF 3.1 48.03
B FR 4 o 3.3 47.44
WAL GF 3.5 47.83

HIZ% 3 AT LATE Y, 500 A A e 3 e g 1K )
48.03% , 1 1 Iy MR A el 5y 1 ) 1 A K-, I
AR B S X 1 A P R AT B 4 P PR R

3 énlb

VLT HFF R Z3 (Arthrobacter 73 ) )y P= Bk , 38 1
A, X MR 3G 2 163 3% A 10 000 08 08 ok 2 A7 A 7
AT 5 I, IO P R I 0 e e 1 P 00 AR ik ) e £
SR IRV N R 50% |, R EEREE 33 °C, K
B R 9 h, M 22 5 7K 38 T0% , M0 B 1% fif 2% 5 3k
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Study on the model of relation of tobacco lamina structure
and cut tobacco structure

YU Na', XIA Yi-feng', ZHU Wen-kui’, LUO Deng-yan’, LI Hua-jie’, HONG Wei-ling’
(1. Shanghai Cigarette Factory ,Shanghai Tobacco Group Co. ,Lid. ,Shanghai 200082, China;
2. Zhengzhou Tobacco Research Institute of CNTC ,Zhengzhou 450001, China
3. Technology Center of China Tobacco Fujian Industrial Corporation ,Xiamen 361004 , China )

Abstract ; Based on equality in area before and after tobacco cutting,using PYMJY platometer to measure
tobacco lamina area and according to the law of cut tobacco structure influenced by tobacco lamina struc-
ture ,the model of relation between tobacco lamina with cut tobacco structure was set up. The results
showed : The model could predict preferably cut tobacco distribution from different tobacco lamina,the cor-
relation coefficent of predicted and measured value was respectively 0. 995 0 from natural tobacco lamina
and 0. 998 1 from mixed tobacco lamina. The model could support method conducting on optimizing cut
lamina structure in threshing re-drying product.

Key words : tobacco lamina structure ;cut tobacco structure ;model of relation
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IR, SCRRFT I 5C T I 7 45 44 5 - 22 4504 1) 56 &
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1.1 #R5M0EE

2009 4 Jp 44 C2F Fi 2009 4E48 1 C3F F 4.

PYMJY it UYL (BRii 5. 06% ) , B WA A AR i
5 B B2 F) )75 Retsch AS400 i 43 4%, 18 [
Retsch 2~ & 77, i M FLFE N 5. 60 mm, 4. 75 mm,
4.00 mm,3.35 mm,2.80 mm,2.00 mm,1.40 mm F}
0.70 mm, J5453 251 R 4b B 100 g, #5558 230 1/
min, [} @] 4 min; PL3001—S # B 7 K F (&=
0.01 g), B Mettler 23 7] 7 ; RH460/GD—710—D
FE L TE VRAR , SR PTY 23 6] 77 LC—233 #E4 ,
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1.2 Fik
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2 500 mm’,2 500 ~3 000 mm’ $F7434H , £ 4 TH
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H1 100 kg £E R A SRR, 0T £ 42 i 41 20 i )
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F- 80 kg Fll <25.4 mm YN A 220 kg 2 FB4%, ¥ <
25.4 mm 1 >25.4 mm M 435045 101 F17: 3 347
B K <25.4 mm it )5 101 BECH RT3 BECH
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BRI 400 g 2 1 ANFESL 38 3 AR U it
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(1) BRE A H s AR KRR TR 0,5, FTSE R

1 ZERREAABIGETLFETERRETET N %

FERALAZ /mm 500 ~ 1000 mm® 500 ~ 1500 mm®> 500 ~ 2000 mm> 500 ~ 2500 mm> 500 ~ 3 000 mm’
5.60 95.07 91.54 88.51 84. 63 80. 65
4.75 90. 48 84.21 77.11 72.96 69.19
4.00 74.79 67.16 60. 04 56.17 52.57
3.35 71.58 63.76 57.00 53.03 49.46
2.80 64.11 56.52 50.40 46.71 43.33
2.00 44.83 38. 60 34.15 31.23 28.76
1.40 20.27 17.55 15.65 14.28 13.02
0.70 2.36 1.92 1.85 1.73 1.51
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Correlation analysis between non-volatile acids
with sensory quality in flue-cured tobacco leaf

CHEN Zhi-yan'?, LI Xiao-lan®, WANG Zheng', ZHOU Xiao’
ZENG De-fen’, GUO Chun-sheng', ZHANG Jun-song'
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Technology Center ,China Tobacco Guangxi Industrial Co. ,Lid. ,Nanning 530001, China)

9

Abstract ; The non-volatile acids and sensory quality were determined using 72 tobacco samples of different
tobacco-growing areas, the effect of different non-volatile acid content on the smoking quality was studied
through the methods of correlation analysis, gray correlation analysis and canonical correlation analysis. The
results showed that with the increase of fatty acid content,the aroma quantity, sending sexual , tender de-
grees , sweetness would significantly increase ,and the mixed gas, stimulation and aftertaste would be signifi-
cantly reduced ; Dicarboxylic acid, oxalic acid, malic acid, citric acid, and total non-volatile acid overall
formed certain negative correlation with sensory quality; Non-volatile acids had strong influence on tobacco
aroma quality, strength, concentration and aroma; There were close relationship among unsaturated fatty
acid ,malic acid, citric acid, total volatile acid content and aroma quantity, concentration , strength. Aroma
quantity and concentration significantly increased when the unsaturated fatty acids significantly increased
and citric acid decreased significantly.

Key words : non-volatile acid; flue-cured tobacco sensory quality evaluation;grey correlation analysis; ca-
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Relationship between tobacco aroma functional substance and soil nutrient

WANG Chao',

in the Yunnan tobacco growing area

CHENG Chang-xin',
LI Mi', WANG Yu’,

YANG Ying-ming',
CHANG Shou-rong'

LUO Hua-yuan', DONG Shi-fei',

(1. Hongyun Honghe Tobacco( Group) Co. ,Ltd. ,Kunming 650202, China;
2. Yunnan Reascend Tobacco Technology( Group) Co. ,Lid. ,Kunming 650106 ,China)

Abstract ; With statistics analysis method , the relationship was studied between the aroma functional sub-

stance and soil nutrient in Yunnan tobacco growing area of 359 tobacco samples. The results showed that

Content sequence for aroma functional substance of tobacco leaves was as follows : ketones > esters > al-

cohols > phenols > furans > aldehydes > nitrogen-heterocyclic compounds. The significant and obvious

positively positive correlation between aroma functional substance with the soil nutrient for organic matter,

alkali solution nitrogen, available phosphorus and available potassium. The classical correlation analysis

confirmed that:in a certain range, with soil nutrient for organic matter, alkali solution nitrogen, available

phosphorus and available potassium increased in Yunnan tobacco growing area,the aroma functional sub-

stances for ketones,alcohols, aldehydes and nitrogen-heterocyclic compounds had increasing trend.

Key words : flue-cured tobacco ;soil nutrient;aroma functional substance ; Yunnan tobacco growing area
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EiEt i 24 Pk A B i PRUEES RAEIHA
pH 14 0.119 3 0.083 8 -0.039 6 -0.104 0 -0.006 5 -0.110 6 0.156 6
AL 0.607 1" 0.5258"" 0.4115" 0.234 3" 0.288 3" 0.3531"" 0.343 0
TR 0.6163""* 0.5267"" 0.449 3"~ 0.316 5" 0.463 4™ " 0.302 5 0.361 6
A 0.5041"" 0.467 1** 0.447 6™~ 0.184 7 0.423 8" 0.441 3 0.396 9
HALER 0.5867"" 0.3718"" 0.2773** -0.0391 0.163 1 0.204 3 0.3119
APEEE -0.0217 0.063 9 -0.003 9 -0.0207 -0.067 3 0.159 3 0.09 8
M4 0.012 4 0.001 4 -0.011 4 0.049 0 -0.1416 0.027 4 -0.0719
= 0.172 7 0.137 2 0.089 3 -0.0753 0.001 2 0.034 1 0.034 2
H R 0.066 8 0.009 3 0.047 5 0.126 0 0.091 8 0.070 5 0.078 9
BRI 0.049 5 0.038 4 0.057 0 -0.154 1 -0.066 3 0.113 7 0.085 5
T RRBEAG T R E G
M2 2 WAL M BOE Y RIS LIRS A A R T AR
Wﬁ\Mﬁ’i’ﬁ\ﬁﬁiﬂﬁ\ﬁiﬁléﬁf‘%*&g%%m?éa‘é”, ﬁ?, ip-}-ﬁ%:#%ﬁ_%iigﬁ‘h\%
. " s
AR 0'):)7 Lo Al P PLES Y CEE Ttren
0.586 7K E R AR R R =2 N 2
T L \mﬁf“/’;jw‘% A TR i) AREGD Pl
Ml 35 A O OC & A OC R 0O O 0.525 8, 0.797 2% " 163. 073 6 70 0. 000 1
0.526 7,0.467 1 F10.371 8; W2 54 ML . ik i 0.495 1" 72.236 5 54 0.049 3
RO AU A R A R MR R B 0.451 6 46.927 3 40 0.207 9
W0. 411 5,0.449 3.,0.447 6 F10.277 3 ; sk 555 0.377 0 26.397 3 28 0.551 2
i VSR v 2 e 0.287 7 12.603 5 18 0.814 6
%RI*&%%Tﬁﬁ%%’Tﬁ%%%&ﬁ 0.316 5"57@ 0.211 1 4.8257 10 0.902 5
*ﬂﬁ%ﬁ%*ﬁ%f%,*ﬁixgﬁjﬂ 0.234 3;%%5 0. 089 4 0.721 7 4 0.948 6

AHLTT B A AL S A GO R AR
$Ur 0. 288 3,0.463 4 10.423 8; kK 54
PLIBT Bfife R AL e A S S A OGO R MR R k4 RATFiLH AT TR XBRGMEX RS

T ROREANR; T ORI R E AL

Sy 51250.353 1,0.302 5 F1 0. 441 3, 15 40040 2t i ik WA | SR T

FEAERAR MR REON 0.204 3; TR KT AL m i m, i

T B AR IO S RS R M PHAEL 01225 01542 02230 -0.1966

ZHUMIH 0.343 0,0.361 6,0.396 9 10.311 9. BB 0.3292 07861 -0.3083  -0.1518

2.3 ZEHEAREMEEYES T8RS EE MR 0.364 5 0.784 5 0.5105 0.1550
HAHE 0.301 7 0.610 8 0.655 8 0.476 8

Ko R 0.3454 0.746 1 -0.654 3 -0.4415

2 B DX SO ) S 8 R 3 i SR A SEHOPEEE — 0,007 2
KATras SRR 3. 3R 3 WA M B EY RS + SEHNERE — 0. 045 2
BRI C R B0 5 T AR AR B AH 5 R 4 -0.0196
BORF) TR B EKF-(N, =0.797 277 55 T4~ LAl A% 0.015 1

-0.039 2 0.162 0 0. 166 4
0405 -0.3533 -0.369 2
2430 -0.3989 -0.3543
060 0 0.119 1 0.228 3
054 4 0.100 0 -0.095 2

oo oo

A RIS RBLE ] T B KT (N, =0.495 17 ), AT ~0.003 9
JE T S A HURAR G ZECR AR Bk e, SR L l "

9921 -0.7630 0.074 6

o AN B2 0.9830 0.
2 éﬂﬁﬂﬁgﬂﬁ%ﬁ?’%‘x{ B B 0.1809  0.8047 -0.170 3 0.300 2
H T b A8 e ) D o B AN [R] AN B A AT K 0.0903  0.6579 -0.6588 0.373 3
FOAEE, AR SR AR Ak 119 B AU 32 502 L B AR A DA 3 0.0184  0.2809  0.0240  0.448 1
Y m, R TR G AR 5 MR AR B 2 [R] 5 AH 56 B2k -0.1080  0.5716  1.1932 0.728 0
R RSO S Ry i LR AR RS W% -0.1102  0.5195  0.699 7 0.401 8
RIS AT MR A S R B R LR 4. h & 4 RRH% -0.1071  0.6198  0.443 9 0.4355
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w; =0.122 5X, +0.329 2X, +0. 364 5X, +
0.301 7X, +0. 345 4X, —0. 007 2X, 0. 045 2X, —
0.019 6X, +0.015 1X, —0.003 9 X,,

v, = 0.983 0, +0. 180 9Y, +0. 090 3V, +
0.018 4Y, —0. 108 0, —0. 110 2Y, —0. 107 1Y,

A & 11 AR SR

u, =0.223 0X, —0.308 3X, +0.510 5X, +
0. 655 8X, —0. 654 3X, +0. 162 0X, —0. 353 3X, —

0.398 9X, +0. 119 1 X, +0. 100 0X,,
v, = —0.763 0Y, —0. 170 3Y, - 0. 658 8Y, +
0.024 0Y, +1. 193 2Y, +0. 699 7Y, +0. 443 9Y,

TEIR B D A5 1 X AR 5 (wy , v, )
Wl T w5 RIEFR AL R SRR R
RO A7 AE 3 B M DG 06 &, AH OGR4 Bl
0.786 1,0.784 5,0.746 1 #10. 610 8, it F v, 5
S SO ) o 2 R R N R AR IR E AT
TR B A DR G &, A OC R A4 il 0,992 1,
0. 804 7,0. 657 9F1 0. 619 8, 3 — 2B P4 4 & JT e 1
TE—ELE N, 3L 2 5 &840 M X R U, g 57
A3 HILITE B A SR A5 R SRS B e I, A
MECEY) BRS BE R R A AL T RN
T hn iy .

FEIR 3 B 2 7KOF (27 2 X LR AR & (u, ,v,) WY,

HF w, 5 & AR RIS R KR
Bk 0. 476 8, 538K SRS FVE S S AEAERS
PITAAE DG IE 2R, MG R B30 R -0.441 5, - 0. 369 2
H1—0.354 3,70 H1 T v, 500 B 28 FIPR A 7R 5L
) OE AH OGO R, FH G R Kar il b 0.728 0,
0.448 1, X —£- P41 & et 7E— e YU B N, B 25
T HEFR RO B B A | S 4 S A
SR RGBT 2 A 1R R A R A

B AL T A AT 0] LA 565 1 41 M0 75 B ]
DUARE 16. 27 % AL N AE S5, FF MR RE 13. 44% 1) 5 —
AR S5 505 2 LRI A BT DU RS 9. 41% Y 41 P9 78
St IRARRE 7.29% (1) 5 — 1A 5t
2.4 ZEEREMHBEYRS TEFINRKRERX
BXSY T

AWFTERE ISR A R R A S L ACEE, 3
FYIAE RSB, 5 5 M Bl 254 T 6 = 4K
TRAR PR, 25 g MR X R I B0 ) 0 5 3R 1 K
RIRBE TS L3 5 gk 6.

AT 4 5 5 43 5 0 I ORI IR DG Bk
JEAY AT, ALK 35 43 Xof MR I SO 0 5 ) TR
PEATHEY , 52 W2 IR B fe R 2 i A
ML RIS, 5 1 28 S 06 B fe K 2 A LT Lk
S AU, 5 T 2 IR B e K I S Tl 28 A L

£S5 A HAMIRG LIE IR0 R ELFESH

I P TS EES [ B S WRUEES HAAA
B L 0.8383 0.794 0 0.786 6 0.781 4 0.788 8 0.759 1 0.745 3
HHLER 0.837 2 0.792 5 0.793 0 0.777 2 0.777 8 0.766 7 0.754 5
G 0.8203 0.783 9 0.787 6 0.750 2 0.773 4 0.767 5 0.760 6
A 0.806 8 0.778 6 0.792 7 0.757 6 0.781 0 0.777 8 0.7815
R 0.778 6 0.749 4 0.779 9 0.750 4 0.785 9 0.759 0 0.761 2
pH ff 0.760 5 0.736 7 0.734 6 0.730 6 0.748 8 0.706 9 0.732 3

a 0.756 1 0.728 8 0.745 9 0.727 3 0.747 2 0.720 0 0.705 4
PRl 0.752 9 0.728 8 0.731 1 0.741 9 0.738 6 0.745 1 0.732 3
A AT 0.751 1 0.722 0 0.748 2 0.754 9 0.748 2 0.727 4 0.729 6
AL BE 0.743 3 0.739 9 0.747 9 0.741 6 0.756 9 0.743 0 0.7317
R 6 BT E A A LIE IR A8 AT R E K IRE T
A S WLl

Fif s BRAR S > AT HLIT > SHAHH > UK > A3 %00 > pH {H > & > 17800 > 8085 > 1408k

Fisi g BRAR 2L > A LT > HUST > S0 > AR > AR > pH (H > & > AR > A 30

[iE2S FHL > HR0E > HUSUH > B A > AR > AR > AR > A > pH {H > B A

IS A > A LT > SRR > A 3085 > G300 > ACE! > A%l > AR > pH (H > &

S BRAR 2 > A 550 > SAHE > A LT > S0 > A 408 > pH (A > A 4085 > & > 3L

UES A > B > A HLET > A > AR > B30 > AR > AR > & > pH H

TR > AR5 > HRLE > B L > SR A > AR > pH E > AR > AR > &
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Statistical analysis of the average quality control domain of filter rod

HE Rong', LI Hong-li', HUANG Zhi', LIU Ju-qing", LIU Hua'
(1. Chongqing Subsidiary Company of China Tobacco ,Chuanyu Industrial Corporation ,Chongqging 400060, China;

QI Yan-peng',
2. Filter Rods Company ,Chongqing Hongsheng Corporation ,Chongging 400064 , China )

Abstract : To improve the process control accuracy of filter rod ,a large number of test data was obtained by
experiments, statistical analysis was carried out after grouping test dada and CPK value was introduced to
define the quality control domain of filter rod. The results showed that the method using data packets could
effectively reduce the random effects ; CPK value and regression analysis could be used to determine the fil-

ter rod quality indicator control domain ; The filter rod quality within control domain was significantly better

than the overall level.

Key words :filter rod quality indicator ; control domain ;statistical analysis

0 55

TEPRAT Sy JAH 5236 ) B0 2SR, 25 8 P 1 T
R R IR PR R R R 1 3l
TR WA A £ B B A0 R R R
IR/ DB TR 19 SR P A B JRE B D, B g
o R s M D e o A ) . (AL G IR
AR, 32 B XA R AR S AT A T

Wi B HA:2012 - 07 —20;&[E1 B H#3.2013 - 01 - 23

AL T UERR A TR AR AR Z 8] AR G, HLS B A
AR JEORE B AR N B BRI 22 5 TR R Y5 R
(A5 AR o A8 s 2 8] ) R SR AL A B A BOR). AR
SCHULE I 58 7 DR 52 P 2 77 5 A R T A A
AR , R TR 3 21 7 12, 08/ BELRIL DY 3R %) 45
PIAR S ZR IR RE IR, A 2 208 5 b A T 52 i 174 (]
T, IS RE D8 A SR B8 o) | = TR P H i Mg 119 4
35, DA B e T ) 2 O 0, DA i R

TEEB N R F8(1968—) , B, ERTEEEIA, ERIBE T VAR TIENE] LRF, ML, TERARTTOARBLE,

REEH.

BREEE FEM(1978—), F WA A ELTA, ERAE T LA RGNS LA, AL, TRALTOABBLL,

REEHE.



553 1

A, TR B AT M R Rt AT ©39-

1 50

1.1 #85i&&

FAk: T PG R AR A UEME AL RE) T 144 mm i
PRETYEDEAE .

BeAE 18 HOUNI KDF2 J§#E si B AL, 125 [ &R
AT D51 LA , [ Bingder 24 7] KBF240
fEIRAE AR , 56§ METTLER PG503 Hi ¥ K-F-, Agi-
lent technologies 2 7] 6890N GC-MS.

1.2 ik

1.2.1 EREERGE  MEEREA R TER— G 08K
BIBL b, A 7 R S5, BERR 10 min ZERBLAL Y H
YBORE , A3 R IBURE 200 3. JBORE 5 A B TRLAE R AR 12 IR
SCHRE3 JHYT7 -7 48 b, P J5 fli K 5O S kAT g
P TR H IR S 0 B I R , 53 I 30 ST A TR AR
PR bR A E

1.2.2 MEFE UEVEIRSCER 3 ] HLE Y J7 ik
5 AR 1 Jo i JBR ] P R i BROCHR[ 4] 1Y
T3 00 7 i IR T IR

2 ZRHINHE

2.1 ZWHER

Fe B 3R Tk SR AT 129 A URFEIURE , 23510
E AL USRI TR | TR R | 15 ] R RE DA R = R H
TR 55 2 TR AR AR, TH 5P S (B RS o f 22
N T SRS TR 5 Bn 2 (8] R O AR 4 IR SR
(S TET5 A SPSS HPE X Jo i 18 s = 8] (19 AH 5
PEFEAT 30T a5 R WA 1.

R EHEIE G AR A 49 A8 K AT

£l SRR ZR G bR LEESES
1 Jigiiy FER% R=0.31 A%
2 Joi figi g R =0.37 K%
30 =ZEERHEE SR Rk R=0.14 R¥fE
4 =BERRHMBE SR R R=0.17 RAIX
5 [B3] %] JER% R = -0.40 L
6 I5 J# e R=-0.14 FHIK
7 JohE | [B JERE R* =0. 44 55H13&
8 JohE [ i R* =0.24 AHI%
9 JhE [ He i R =0.43 55416
10 JoihE B 553 R =0.21 RAHI%

AR A o o it I J] | = I 1 H Ol 5 i 3
AHER I ST 5 T 8 R H B J3E 435 B 14 5 T

RIS AT Ve ST e TR D X U T A 5 T
Wi, AT 11 U0 23 A il g /IS — 3R A0 AT, 25 5 B R A1
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RRAAR SR, e 114 J 12 %) 3 e T IR A S A
R IEANSESE 2R, = B RR H I s 5 e ol it Ay
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— S 22 SRR B PR T SR A 43 20 9 i
FEOHT RIS R
2.2 HAFKITHW
2.2.1 BHESE  ONFEAR RS REHLE X ST B
(AR R0 BE A% S W d8 AR 2 I AT S 6 R, 2
2 B [ 1 S5 s (L0 2L 5 - 0 e T g i
ST 0 8 T BEL 0 S 8, % R R R P
+0. 01 mm%E 318 I Fe i 17 P48, 5 IR = s iR
ST I UL £ 0.5 mey/ 37 45 e B 7 0 i
P{E, BTSSR B O B 5 AR 107 5 28 9 %
e FR (L 2) , LA/ BE L J5 R 5 A e v 6
FIARHE .
2.2.2 SARBEEEMEST B AE
BTN AT (W2 3) , R B4 R bR 2
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K2 B EI AR BRI
bt 1 e 2 = RERRH IR
PO (1 mg FEVEWRL Pa BEEEWIRL % BRSO /mm  FEMEWIRL Pa SINBRALCA (mg - 52 ) BRI/ %
778 3373 88.7 23.84 3 815 47 89.2
787 3 550 88.0 23.86 3 825 49 89.5
791 3 481 87.8 23.92 3550 50 89.7
799 3619 90. 1 23.99 3677 51 89.2
800 3638 87.9 24.00 3 658 52 89.5
801 3589 88.7 24.01 3619 53 89.3
802 3599 90.3 24.02 3 658 54 89.1
803 3530 88.5 24.03 3579 55 89.2
804 3570 89.6 24.04 3619 56 89.5
805 3599 89.6 24.05 3619 57 89.8
806 3 589 89.4 24.06 3 658 58 89.9
807 3599 89.3 24.07 3599 59 89.9
808 3619 89.2 24.08 3 609 60 89.8
809 3628 89.5 24.09 3570
810 3619 89.7 24.1 3 589
811 3599 89.3 24.11 3 560
812 3 638 89.8 24.12 3628
813 3628 89.4 24.13 3570
814 3 638 89.7 24.14 3 560
815 3 638 89.8 24.16 3570
816 3628 89.3
821 3 589 90.3
823 3 550 89.8
825 3697 90.7
23 EHRREHREAMEAXRAEI G 90.0
B wmers 2 s s .
| Fikt JEBE  R=0.72 Y=4.188 2X +213.515 3 5 89.6
2 e filfi R=0.68 Y=0.01542X +76.823 45 =
I JEM R=-0.77 Y= —664. 033X +19 590.4 o4
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37501 46 51 56 61
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WA R B A AT (B4R R W S AT <4l

R4 GRARRE AR A L

SEAR pINA RN [ i e KA il 4
Hirfetr Bl REE Vel BlH(CPK=1.67) IR R i o
JEF&/Pa 3650 +200 66 +89 JERE i/ mg 820 +21.4
JERE R 5/ mm 24.00 +0.13
WrEE/% 90 +3  1.14 +1.09 JERE R/ mg 855 +70.7

S AR A (g - %) 65.7

+25.8

it JERE 2 F5ER AV L R B (RS S B R (B /2,
SR A T S8 U 56 1 B o 2 (R4 ) E (820 =
10.7) mg i Fl Y, [ J4 X 2 il 72 (24. 00 =
0.07) mmyEHE .

2.2.4 RABRITLE AR A PR E O B 1Y
SRR RN S BR il K, 15— AR AR S PR s
i) 38, 3 J31) 2 U JB Ak X (i (820 = 10. 7)) mg, 5
(24.00 0. 07) mm, = [ B2 H il /i & & (65 =
5) mg/ 37 E R GETHIY 129 2H SCu B, #EAT U
s e 5 W RS FIARE T2 5 8 3 AR T B ) L, 45 SRR B
b T G N B 7 ARG R RIS
R EREAR IR S) s TEML LA b, R4 Bz 42 i 4
TE I EATHE ), i 30 207 i EA T SE B Bk, H™
st AN M AR TR R A 7 P 42 i ) A ) 4 s (AL
#6).

%5 SFIRFIEIERB A ARSI %

Hirfits AEWHASE SRR SRR Seghiil

JE 2.36 0.86 -1.50
it JiF 1.94 0.43 -1.51

ﬁ 6 }—‘1 }ﬂ ;J‘.t. ]iiﬁ/ﬁ-kﬁi;}x %] ﬂ’]
EFWXQ%?%%H%

HEE g SO MM el on

FEAR WRE  fME BB/ % EDL/%
ERE 3667 Pa 3707 Pa 3599 Pa  1.22 -1.14
MR 89.92% 91.5%  89.2% 0.11 -1.83
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UEMR R 15 B T LA O R 5 46 s A2 52 T 4
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TWAEFEARME T B TR T B LR A AL
ROV B , 2 2848 bR 2Z 6] B A S PR B A A W]
B S AR T AR AR AT R B A A TR N 2
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An improved Q-learning algorithm based on rough set

GUO Jin-chao, LIU Jie, CUI Guang-zhao
(College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract : Q-learning algorithm has a fundamental flaw, that is, prone to error intervals overlap,and thus o-
verestimation of the correct (-value. These are likely to lead to low convergence speed and continuous de-
cline in the performance of Q-learning,an improved Q-learning algorithm was proposed , that was rough sets
Q-learning algorithm. The algorithm can be able to minimize the overestimation caused by (-values and im-
prove performance of learning through effectively deal with incomplete information and uncertain knowl-
edge. Navigation experiments based on these two algorithms were conducted , the results showed that rough
sets Q-learning algorithm had higher efficiency of learning and stronger ability of obstacle avoidance than
Q-learning algorithm.

Key words : Q-learning algorithm ;rough set ;robot navigation
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A phrase difference computation approach for
area traffic control system based on period of time

ZHI Jun, YAO Ni, XIA Yong-quan, GAN Yong
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; The calculation method of phase difference for three schemes of low traffic flow, normal traffic
flow and high traffic flow was studied based on regional coordination control. The tradition phase difference
calculation method was improved using the strategy which divided high traffic flow into subinterval and
phase difference calculation was carried out according to acquisition of the number of cars. The simulation
results showed that this method was effective, it can be used for phase difference calculation at different
conditions in regional traffic control.

Key words :traffic control ;area coordination ;phrase difference ;intersection
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Research of self-adaption gesture tracking
algorithm based on the geometric moment

ZHOU Rong-giang, QUAN Hai-yan, XIONG Zhi-wei, ZHANG Tian-fei
( College of Information Engineering and Automation ,Kunming University of Science and Technology ,Kunming 650093, China)

Abstract ; A new algorithm was proposed which based on the Mean-Shift algorithm. This algorithm can au-
tomatically select tracking gestures by combining skin color detection with seeking maximum connected do-
main it using image geometric moment to alternate the Mean-Shift vector, and can also effectively track
gesture target and achieve the size of tracking window changing along with the gesture$ change of size, an-
gle and shape. The experimental results showed that the algorithm can successfully track the dynamic and
deformable gestures and capture its trajectory in real time. This algorithm processes about 27 frames per-
second, and can meet the real-time requirements.

Key words : gesture tracking ; Mean-Shift algorithm ; connected domain;skin color detection ; geometric mo-

ment
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Mobile augmented reality system based on smart phone texts

FANG Ying
(School of Computer & Information Technology ,Shangqiu Normal College ,Shangqiu 476000, China)

Abstract; Aiming at the application of the text recognition technology to the mobile augmented reality, a
prototype system based on the mobile augmented reality of the smart phone was developed , which combined
the OCR technology with the augmented reality technology. This system tried to achieve the integrated dis-
play of real scene and virtual enhancing information on the smart mobile devices. It can identify the text
features using the fast,stable character recognition technology,refine the key information about the text u-
sing the combination of binary tree and lists,and superimpose the enhancing information correspondingly in
the smart phone. The experiment results showed that the proposed method could achieve real-time enhance-

ment according to the displaying text in the smart phone,and was not dependent on servers,easy to carry,

versatile to play.

Key words : augmented reality ; optical character recognition ;smart phone ;text recognition
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WE AL TF IR R TR EIE D R Ao 0 RARF G, TR A T & T Android 65 F L
BIRFKEH ARG, Z A% R Java 55, & Eclipse £ & -F & L L3, 238 &% R A SQLite. &
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Research and implementation of mobile phone address
book management system based on Android

DA Lin-mei
( Department of Compuier , Jiangsu Vocational and Technical College of Finance & Economics,Huaian 223003, China )

Abstract ; Aiming at the limited data and inconvenience of browse and query of the traditional mobile phone
address book management,the mobile phone adress book management system based on Android was devel-
oped. This system used Java language ,and was realized in the Eclipse integrated development platform. The
database design of the system used SQLite. The system can quickly and conveniently realize address book
display,add, delete ,modify and query operations. It has a good application prospect.

Key words : Android ; mobile phone address book ; Java ; Eclipse

LA 2 ER R Al TR AR B TP IR R

0 55

WEE R RE T DL M5 S, AATT0 T 0L Y
K E N2 Android 1242, 258 BB T-HLok 55 T
KT T EE B MK . Android BYHGEAAE T« IEACAS
TFR A8 7 I 2 N B3 B35 4 ot A 4l 55 114 52 B4
T Java i F, {4 Android I HIJF & BN
b3 IR JE T Linux, 25 5 %% #8225 B iig A 2P
zﬁ.qj[l]

T TR B T-HILN Y B 2258 40, i ]

I8 B #5:2013 =01 - 30

T BRAFA A R D D0 A A AN SRR L H AT,
T Android #AE R T HLG BN Z W HT, B AR
Android {7 1 IhAEHE K BA ZFE B RERY
RE ARG, HE, YU 8 1R L g
fR i SRR g, AT RE DR GBI AN N s B B
I3 5 V08 T S 5Bl , fof 308 TR SR A LB fi L R
WRTFHUR T A8 Y1 20K, Jhi A, HATA %20
TFR#HEIF &M EET Android 158 R B R 4.
ASCHIBISE HFRTE T JF & S RE A ii 1 P R 4

'f’E%]‘éﬁ/\ & 7}2}'\71‘&( 1976— ) 'k‘ LI /'é]/ff—éc'fﬁ/\, VLR 2 R Jk#i*—j’— F)@’lﬁﬁﬁ lﬁ—ﬁmﬁﬁﬁ%ﬁ-uﬁ’ 5 ﬂ'ﬁ



<62 - MMNBITIZRZHRBAMZFR)

2013 4

B A TR R g, i — 2P R
Android FHLH P YFEK.

1 RGikif

1.1 Android IR %M

Android RGER 52440, BN 1
M)z W HESR)ZE | R G ia 7 )2 Linux A% 2.
Horpr, N HJZ /2 Android 5 45 BYA%C 1 AR T, QB
EYNG 3L N R O 7 (=N = I 7 N 3
XSEFREHAR I T Java 15 F 19, N FHHESRJZ 484 T
FFRLIE RS N A PRI ER , DL ST 1 s Bl G
fLE R TR AR A 4, & Android
o FHAR T 42 B S
1.2 REHER

ARG IEFHT Android $5 R | 7E Windows 7 $115
T H Java 1575, 7E Eclipse T & F & L2
(). Bt PR Android 22 458 52 B ik A 206
FAVEHR I SQLite.

Android #IF % T H43 ( Android SDK) /f & An-
droid YR LA S HESR REAF- & A R S
SEEE T N A & T EAE A, REE 2 LT HL
IR RGNS B R BRI R 47 T &

Eclipse J&— P IF R IRACAS Y Java ATY" R IF K&
6. AR R G Kb B v 38 a4 R 28 1 4 T
KIREE. ADT J& Android 7F Eclipse b 1T & T.H,
%%¢ ADT W] LA Android RGEHF K H& AT & T HAY
AR CIRL R

SQLite iy T 251 H bR S itk AN, BES 3L
R EMEBE RS, L E. AR RGE T K&
{1 SQLite SRAF 254 LA

T RACR I B, A R SR H R ERAT
() PRI , RIKE 5T 3R 3 o3 0 7 e AR 4l
W AR P AR ) XML #5538 SO rp . 7E R et
T 8 SCRLE Activity 18 PN I AL SR L 1Y RO
di F Intent 2 P 5 52 (8] 19 % 3f1. Activity 52 Android
PRI, Bos ] A AP A, #2055
HF AR AR RG2S Activity, Intent
AT ASEUAR ] Activity 22 [8] i D) 4 B 1% 33 In-
tent BV L], B2 BIER S B A, % T Activity
5 HAM A =2 18152 B R i 5 B
1.3 RGIhEE

PETFHLIRE A A & 8 2, JUS L B 9%

AR A FHLE HoR TR B FHLE IR DB A
Wihnsi 55 35 , FHLE IR T AN EXL, 24
AR B0l (s LB 5, T2 1) 3 R L N
PEACE T3 18] K. 4 Jia B O e st e M TR SR &
N4 b, BVE BAL SRR AR FAL S5 .QQ
Ak LT ERPE A A S TN A

Android FHLIE TR BLAR SR £ 2N RECLAE . I
IS A B AR Ak A | A
7 Ay s 8 R 5
1.4 RFELFZRE

Android FHLEIRE BER G —4E Web Kidla
JE A B i o — A (8 SRR Y. B L 55 TR -
AP FATFHERE R GG, S BNHR AT R
ES AR IR R RIKAR A B 3K
LI

ZARGN EE M Android FAHLAH . X T
PP 3 TRGR 2 B2 P 1) R Ge i A SRR 3
SRV AR , GUL I HT T 1wl JH P it 15 800 b
B, RGNS AE A 1 s,

|

/

]
& F\

a1

Bl Z&LGAER

2 Android RS FRAGSE PR

AR LA 28 00 Y8 DI RE AR InBe Z N A 4R 5k
RN RGN RER) 2B
2.1 BXEREANEIHEE

TR NG 2 506 5% 5 T i A E B 19 1 24
H G, A RGO BoRBER NG R, x5 %
H1 ListView 42 {4 A5 . T80 2 (an R AU e A7
TEIU G R, T QR B 3R ) | A R P b T
AR IR A2 A 3l L 35 5 X 2 10
Y353 ListView ¥ adapter 1. & 1 1788 1 MEER
N AR50, 56 28 N A 75 0 AR 91 4
NER PRI o 1. S SE NI RN ik A
BRI, 7T LA B B R MR fE 2, 05k
N7 Gl MBS R AT LT AR RS S AR

sl MENU $Z £, 50 2% 7R 325 B, Horp



53 )

B MM E T Android 8y FHLE

WREHERZANFRT G LN - 63 -

BRI AR R SRR

MBS, 2k A «ﬁnﬂa@%)@%ﬁ v
By AR ARG B, 58 U R N2 fig s siili
BRI, S AR R A R B, A LTI R
AR, W RBERWK R G ik, S HaE
IR MR ITA A B N BR B R R [
FHEAE R R R MR X RS R
FHHME 2 iR,

M 5554: android?2. 3 [:Hi;

o0

)/~ \ 4
P SN

1ol falsolr [ folo)

f_f_f_f_[—Jr

U

hl_l_[_rwhhhr

%[z x [c v [o v |w].
2 S 2 P

F4

-
-
o
o
B
-

A2
P ETINNE

public ArrayList getAllUser( boolean privacy) {

YA

ArrayList list = new ArrayList() ;
Cursor cursor = null;
if (privacy) {
cursor = dblnstance. query( DB_TABLENAME ,
new

String [ ] | "

non non

_id"," name mobilephone office-

phone" | " famllyphone "," address " ," othercontact " ,"

" || non

company " , "

email" ," position zipcode" ," remark" ,"

imageid" |,

"privacy = 1" ,null,null,,null ,null) ;

| else |
cursor = dblnstance. query( DB_TABLENAME,
new

String [ ] { "

non "non

_id"," name mobilephone office-

non non non

phone" | " fdmllyphone address othercontact

company " ,

email" ," position z1pcode remark " "

imageid" | ,
" privacy =0, null,null,null, null) 5
|
2.2 FINERER AR

AT 28 NS EditView #2244 7% i ik

RNFHGE R, Tl g R A, FHLS M LS
1) EditView 528 i HAgH A ST 7815 BUS 5
T P o 2 B AR, A W SRR DT X
Bl 2 TR I 2O (5 B R AT B0 I 4 I 21 $ s
e, SRIG A Sh IR [T Z D0 0 AT o O e
IS A m N YN WA TR 1 PN TR I
B,

M 5554:android2.3

12 % wl @ 1030
Hello World, Main!

o
| Co—

FH

CEC—
L A W o G Ll sl fols o]
o w [e [s [rx Jufs [o e |
a fs [o [ Jo [ o [ |u |2
202 [ fe v {8 v u [ [of
I P S I PR

1
Q 4
7
*

B3 RmikRARE

ARSI AN T
public long insert( User user) {
ContentValues values = new ContentValues( ) ;
values. put( " name" ,user. username) ;
values. put( " mobilephone" ,user. mobilePhone) ;
values. put( " officephone" , user. officePhone) ;
values. put( " familyphone" ,user. familyPhone) ;
values. put("address" ,user. address) ;
values. put( " othercontact" ,user. otherContact) ;
values. put( " email" ,user. email ) ;
values. put( " position" ,user. position) ;
values. put(" company" ,user. company) ;
values. put( " zipcode" ,user. zipCode) ;
values. put( " remark" ,user. remark ) ;
values. put( " imageid" ,user. imageld) ;
values. put( " privacy" ,user. privacy) ;
return dbInstance. insert( DB_TABLENAME , null ,

values) ;
i
2.3 BHRERAER
K SQL ORI i, m] LA H A6 A 2R ik 44 B
S5, #E SQL BRI TR R k44 TS
WIN“% " BT 2 4R 3 A AL E R R A
JFAE ListView H i 7R T A 16 R N 24 M FHL5
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public ArrayList getUsers ( String condition, boolean priva-
cy) |
ArrayList list = new ArrayList() ;

nn o

String strSelection =

if (privacy) {

strSelection = "and privacy = 1";
I else |

strSelection = "and privacy = 0" ;

%
String sql = "select * from " + DB_TABLENAME
+ " where 1 =1 and ( name like ‘%" + condition +
"%+
"or mobilephone like ‘%" + condition + "%’
or familyphone like ‘%" + condition + "% "' " +
"or officephone like ‘%" + condition +
"%')" + strSelection;
Cursor cursor = dblnstance. rawQuery ( sqgl,null) ;
while ( cursor. moveToNext( ) ) {
HashMap item = new HashMap() ;
item. put ( " _id", cursor. getlnt ( cursor. get-
ColumnIndex (" _id" ) ) ) ;
item. put (" name" , cursor. getString ( cursor. get-
ColumnIndex (" name" ) ) ) ;
item. put (" mobilephone" , cursor. getString ( cur-
sor. getColumnIndex (" mobilephone" ) ) ) ;
item. put (" officephone" , cursor. getString ( cur-
sor. getColumnIndex ( " officephone" ) ) ) ;
item. put (" familyphone" , cursor. getString ( cur-
sor. getColumnIndex (" familyphone" ) ) ) ;
item. put ( " address" , cursor. getString ( cursor.

getColumnIndex (" address" ) ) ) ;

item. put (" othercontact" , cursor. getString ( cur-
sor. getColumnIndex( " othercontact" ) ) ) ;
item. put (" email" , cursor. getString ( cursor. get-
ColumnIndex( " email" ) ) ) ;
item. put (" position" , cursor. getString ( cursor.
getColumnIndex (" position" ) ) ) ;
item. put (" company" , cursor. getString ( cursor.
getColumnIndex (" company" ) ) ) ;
item. put (" zipcode" , cursor. getString ( cursor.
getColumnIndex (" zipcode" ) ) ) ;
item. put ( " remark" , cursor. getString ( cursor.
getColumnIndex (" remark" ) ) ) ;
item. put (" imageid" , cursor. getInt ( cursor. get-
ColumnIndex (" imageid" ) ) ) ;
list. add (item) ;
%

return list;

|
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The dislocated projective synchronization circuitry realization
and circuitry simulation of a new three-dimensional chaotic system

WU Yan-min, FANG Jie, HUANG Chun
(School of Electrical and Information Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450002 , China )

Abstract; A new three-dimensional chaotic system was reported. This new system contains five system pa-
rameters and each equation contains nonlinear term. The chaotic behavior and physical realization of this
system were verified by multisim circuit simulation software. A nonlinear controller was designed to realize
the dislocation projective synchronization of the drive system and the response system. The dislocation pro-
jective synchronization which chaotic system state variables change according to different scale factors was
achieved by adjusting the variable resistor. The results of the dislocation synchronization circuit showed
that this synchronization strategy was simple and physical realizability was high. It could effectively improve
the security of confidential communications.

Key words : chaotic system ;chaotic synchronization ; circuitry realization ; dislocated projective synchroniza-

tion

o Z 5, Rossler &2 4;, Chen &%, Lii 24, Liu &
0 5I% g6 R RRIMR L YL {1990 4F L. M.

RIS % R I —FZ a8 Pecora % KL T IRM(E 5l LLSCEL[ 2, AT N
X, AR E RN E NS, AR BIEREEGERA T ARG, St TIRMER 2
SRR ARNSL DR TRE TR A8, & AhAR iR WIS a8, ST 10 ] 25 1 17— Fh S 218 1E bR
AP B, HAR R T BESE, W Lorenz  BUAREZIRIZE s, MG N AR A, S T

s HHF:2013 =04 - 19
E€TH: AR AKXHAFALT A (61076103)
TEBBAN: R (1981—) &, 7Tk 4 25 BA FN 2 Tk F AT, M4, £ 2A A T 614 LI H 2k AR .



- 66 - MMNBITIZRZHRBAMZFR)

2013 4

RAFRCR. SCRR[ 1L 3 T —AHRIER 4 — 1%
R TE I L2 G PR TE R GURETRME Qf RSE
BT TR FC SCRRL 12 ] 45 1 DU 4 TR i
Qi RGEMFE MBI, A5 % R 42 J7 5 1 A 21 £
WIAE . EIRSCEOC TR R AT R OFSE
DA i 5 R i 58 AR AR 22 (ER 2 e e
B ARCELTH 5, 52 B vl s 52 B AR AF 78 4108 5 A 2.
TR SR [ 205 1y e et 52 B R B A TR I T
S RIS A (L 0 A 7 B0 S 255 8 M . PR kg A B
TR I AR AT, 4k T R A T TR v B SR D ) 25 /e
B, IR AR e A HL U I S AR U
2N BEE T L

AR SCHER S — A 0 = 4R & 48, A Mul-
tisim HL 07 ECARAF I IE R SE IR TEAT O, WFIE % A
G SEAIBOY R, B R MR 4, SEBE 2 )
{EAS RGBT RGU B AL B[R] 25, i aod vl o S B 45

20
—40F
-60F

-80F

-100
100

50 100

el ~50
~100 100
a) x—y—z - 4 Al &

a0l
_sal
_so}
_so}
60}

,70 L

,80.

~90 L 1 1 )
-100 -50 0 50 100

c) x-2 T i At 4

ASLUERT = 4R T AR G A AE L S AL ) 28 T B8
AT

1B 2RI AR GUHY A B
ARG RS BB

x =—ax — by +yz
y =—cx +dy — xz ®
z = -1z +axy

Horbx,y 2 WRGHPREZ R 0,b,0,d,r ARG
BEHZSH. B2 %8 a =35, =3,c=10,d =17,r =
5, REOFRM MRS 3, FA7E— A AR T
51, H Matlab ${E 05 ECETANA 1 Fs.

B R L B 2 A B R A
LM741 KLU 1% 2% AD633 SRS 8L R 58 DRy L B,
FCrpaz O TSR A T L e e sk 58, 401 o
A RSB = 4R T AR g i AR ki % i 5]

80
60}
40t

20t

-20}

—40f

-40 -20 0 20 40 60

b) x-y~Fifi A1 ]

60 .
-80 60

“1ok
a0k
30k
a0k
_sol
6ol
-70}

-80F

,90 1 1 1 1
-100 =50 0 50 100

y
d) y-z°F 1 AH &

A1 A28 RAR 5| -FZ Matlab #8145 A H



553 1

AHB,FHBEREARE BT EREME P B LR

LM741 (i e Frs I £18 'V, AD633 fy Fui/f i s
X £10 V1 R GOIR AL f WAL T — DR 3
1S ATE R , i H BER H T SR VS L, O T
RO AT L B ST, SEIR DL AE 5 B RSP D D
Ky 1750, B u = 50x,v =50y, w =50z; X F &
G AR BRI R 2R GRS SR BE , M P-4
u=x,v=y,w0=zWREOHKLN

x = —ax — by +50yz

y = —cx +dy —50xz @

z= —rz +50xy
B = AR R GO v K 52 B ) A 1 b 5% 1k
RGEORYHL S B R QR H B SE 37 Z_
K2 . 2 s i 3 AN TEIE AL, 700 e 3 A
WAL (x,y,2) KB IRE. HUBRELE 3 LR
ek, TR QY 3 M LML 9 M is
TROR fhw Bl By R 3% 2 ) P S Bt sk | mi s S %
RS T RE. M40 i B8 38 LA W & A oo iR iy
PR T R

.67 -
AR5 R EL, 15
R R R
a=—">2—  p=—>" 50 =—*
R,RC, RRC, R,RC,
Rll d — Rll 50 — Rll
RSRIZCZ R9R1262 RIORIZCZ
R R
= 17 50 = 17
RISRIXCZ» Rl()RISCS

EALLIRe 1 4 ADO33 (1) i H L 9] A Bt B
L V/1 VAR R AL S = 15 V. L&A R (] A i
AR AT L d i FE A ] L 1 3 s € (i=1,2,
3V B8 a,b,e,d,r BIR/NATESBOE R LR,
Ry, Ry, Fl Rs WYL BHAEREFTI Y. & €, =C, =C; =
I pWF,Ry =R; =R; =Ry =R;; =R, =R;s =Ry =
R,y =1kQ,R; =R,, =R, =100 kQ,R, =700 Q,
R,=11.67kQ,R, =35 kQ,R;, =1. 7 kQ, R}, =
340 Q,R,, =17 kQ,R,, =100 Q,R; =5 kQ. HIA] 15
HAHN 2%0a =35,0=3,c=10,d =17,r =5.

JHI Multisim L 015 BCPCPE X 12 L B 2E 4707 L,
T A 7S B A WL 30 AR 22 I PR A 3 B

. R, R, R,
YT TRR.CETRR.CY TRRCT (NIl R il A B 23 31 500 mV/div I 100 ms/
. R, R, R, div) JRIEW G| Fan &l 4 Fros (DR B AL BR o3 )
y= _RgRlzczk +R9R1202y _RloRlzczkz ® i1 V/div #1500 mV/div).
B R, XEECE | AIE 4 B0, s B 7 245 5 Matlab
R R TRRGY BT SR S o BT T = AR R
R,
> i
4 U |1
R, ' 4
X X 2 | 3 + a .
R, L B4 B‘/m5 741

R,
AN 2
_I; 3
R
, A 2
o\ R 3L 7101 |s
X ) VWA — 741 ?l 3

A2 #FHEZFREZLEHELRERE



- 68 - MMNBITIZRZHRBAMZFR)

2013 4=

c) zFE A1 ¥ I J2h e T

B3 #7 = 4ERh A R RTEOE B
YRR AT SEE
2 B YRR R G S L R R A

2.1 H=#RERFEMARTZEATAE

B[R R4 [ A e i & o I L ——
KRR A, MR A R[] 28 BRI R G2 @ A
RIS N RGN AR I3 B 1] Y
AT T — 2, I T A [R] 25 J7 5 S YR ol £ 2 i
R AL T — MR A A S .

SR = 4ER E R ORI FE AL, & R
P B B GO LEINESZ )

X, = —ax; by, +y,z, +u,
¥y, = —cx, +dy, —x,z, +u, @
zZ, = =1z, a0y, +u,

A wy,uy My SR RGO RGOS B L%
LD AR M e . RO R = 4ERIERSE,

a) x-yHl &

b) x-zH &

c) y-zAH Kl

B4 #H_tpRbiARbds| T8 ALH

K 5l 2 8 (D5 0 N R GE@RY ) SUAE L 3% 5 [ 45 3
AGY - 1) =S5, B (=1,2,3) R %L
7 1,2,3 050 2 MR R G RS AL
W 5 AR RO G 20
n,(1,1),(2,2),(3,3)
n,(1,1),(2,3),(3,2)
ny,(1,2),(2,1),(3,3)
n,(1,3),(2,2),(3,1)
ns(1,2),(2,3),(3,1)

LB e B MO L I IVE AR POYIAEIN
SERAGHN(1,1),(2,2),(3,3) , WIWRME RS
e[S, AR AR GRS 2L A FE AL X HLLA
555 Bhons S, FEaR AR S AT U 2607 9 2R 4T 73
. E A R A R 22 N



AHB,FHBEREARE BT EREME P B LR 69 -

53
€ =) —ox
e, =z, —ay ®
e; =%, —oz

K, 28 aa#0) NEE AL IR LB IA 7
1HRIRZE RGN ) T R

e, = —cx; +dy, —x,z, +aax + aby —ayz +u,
e, = —rz, +x,y, +acx —ady + oxz +u, ©
e, = —ax, —by, +y,z +orz —axy +u,

M1 AR A
u, =by, —y,z, —arz + axy + aaz
{uz =cx, +x,2, — aax —aby + ayz —adx —ke, @)
u; = —x,y, —acx +ady — axz + ary
Hop s k> d, MNREDOS ZRE@RR
Al LB LB R 2
ER O, A

e, = —(k-d)e,
e, = —re,
€, = —ae,

MFhk>d,a>0,r>0,B% e ,e,,e, HLIFEEHE R
MHEGE T 0. 7] UL, FEE A RS O E T, 58
S B O I Me o bvE s A L B
2.2 H=ZHRERSWBEMRTEEIH

AR B 2 O AN R R G @, 15 08 i
RGEFRIRA N

%, = —ax; —a(rz —xy —az)

y, =dy, —a(ax +by —yz +dx) —k(y, —ax) 9

zy= —rz, —alex —dy +xz —ry)

AR IR AL A, S T RO R G
55 i N R GE DR 5 A 15 [F) 20 v i, o e BT K
By 2 G N 2R 8 ) L % D B, 7 D 2 %o 9K Bl 2R
GEEAT T BB, OF HOB T A RO AT 52 5, 48
UKl R GRS B I Ry JEOR 1Y 50 A8 (w = 50x,0 =
50y ,w =50z) , 33X B[R] FF 75 224 0w i 28 ¢ 1) AR A A2
EIFAFEARF 50 1%, B u, =50x,,v, =50y,,w, =
50z, , B4 u, =x,,v, =y, w, =z, W R5EOQ
e

%, = —ax, —oa(rz =50xy — az)

y, =dy, —a(ax +by —=50yz +dx) —k(y, —ox) 0

z; = —rz; —a(ex —dy +50xz —ry)

TEARL MR R QXM , i R 5 0 r 4
MBI BRI 5 B, H B TR AE i A N i
ar FUIS AR OAHAR AR A 4 B8 4. Hh iz
SRR B S ATS o LM741, e i g B 54752 AD633,
IV/IV AL (B =15 V. FT A L BHARR F kS
] U RH, AR A0 T 355 ] v 2% H LA £, 3
A5 R B B R 4t

R

Ry R Ra_ ywpr
5 4 5 = g = = o R L

_ 21 R,
v A4 Z G—WA———— 29
v X X; 22
x R,
WA
X W\’L &/43
R.
) v AS,V [ Wi 37 2\: ~ ("
R 0
o0 X% MR = A+
L/ I J/W‘JS741
R51
AN
* Ua R,
v
6
Sul

BS BHEOERATHEZ%W068 L% E



- 70 - MMNBITIZRZHRBAMZFR)

2013 4

Ry, =2.6 kQ,Ry, =17.3 kQ,Ry; = 1. 04 kQ, Ry, =
52 kQ,Ry, =17 kQ,R,, =850 kQ,R,; =11 kQ,R,; =
5 kQ,Ry =2.2 kQ,R,, =110 kQ, R, =10 kQ,Ry; =
2 kQ,Ry, =10 kQ.

M Ry =Ry =Ry, =1 kQ,R, =17 kQ i}, a =1,
k=20 >d. TAZBHER Rys, Rag , Ry I R/NT LA o
AOAEL, 97 e B 2 R B R/NATERAE | AL 5 & =
20 >d, o BFURFIRYE (L, - 1,4) i, RGERY R )
LR S BRAE SR N 6 A 7 Biri. P 6 D R,
7 S HARPE CEI RS DL -y, A28 B, y-2) A 22,
5wy, AR, AP BUE R WOMEL B E =7 <d,
a =1, FHOL R 2 L 45 R AN 1R 8 B, o a)
P b) AL

HE 6—[&] 8 AT U Bris i 98 = 4E iR v
R GUHR V] A0 LA S B P il B i & > d B SRS AR
Ge 5 W L AR 58 @ B AR A58 i S B TR L 48
B

3 4ig

ARSCHE T — BT BRI AR 48, AR F B O
$HE S IS AT AT 1Y S A MR Multisim F g%
P B EAT 105 FUSE S, SR A5 R IE T RS
RMAT N ST SEBE. BP9 T X R GRS LB R
A Bt TARR IR R 5 T 2 ARG

SR 25 1 SE B L[] 45 1 v B 2 50
TR SCrP A B AL [ A0 P il kA g B B
—EMEIEE, HIJ5 ik w s T, KRR R T
PR (5 1% et

b) a=-1

c)a=4

A6 k=20>d,a BILF FE a9
vy, REZFHER S FA

a)a=1

b)a=-1

c) a=4

B7 k=20>d,a RIERF B E 45 RE F4E



553 1

ARG F M RRE AR B E R P gL <L

a) x—y IR A AR B AL [ D I

b) x-p A% &AL A D AT E (1V/div)

A8 k=7<d,a=1 0094 sRFLER

SE k-

[1] Lorenz E N. Deterministic nonperiodic flow[ J]. Journal of
the Atmospheric Sciances,1963,20(3) :130.

[2] Rossler O E. An equation for continuous chaos[ J]. Phys-
ics Letters A,1976,57(5) :397.

[3] Chen G R,Ueta T. Yet another chaotic attractor| J . Int J
Bifurc Chaos,1999,9(7) :465.

[4] LiJ H,Chen G R,Cheng D Z, et al. Bridge the gap be-
tween the lorenz system and the Chen system[J]. Int J
Bifure Chaos,2002,12(12) :2917.

[5] Liu C X, Liu K. A new chaotic attractor chaos[ J]. Chaos,
Solitons and Fractals,2004,22.1031.

[6] AiFz, MWW, TE — N NWEEHBBRL R

G5 B[] M F A%, 2008, 57
(3):1493.

(7]

PRk, Xl &3, ERE, % 280 Liv Bl R LR H
WL WAt R el [)]. 4 # F 3, 2008, 57
(3):1416.

BN AL E R — RS RERERITRAE
BA& )] o 4R ,2008,57(12) ;7511.

Pecora L. M, Carroll T L. Synchronization in chaotic sys-
tems[ J]. Physical Review Letters,1990,64(8) :821.
FiEHER,EOR —AHBEARNEE SRR
BERFLI] AMNET ¥R FW: 8 A/FFHR,2011,
26(1):70.

ER,ZRF BEARNE -—RBEF[I]. HEF
#,2011,60(11) ;1.

REa, TRR AREQ AEMEMRYE Y AL
AR FEE PR E A [J]. 4 E ¥ 4K, 2010, 59
(11):7657.



B BN 5O 8 Tl % B IR( B 4 R ) Vol.28 No.3
2013 4F 6 J JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Jun. 2013

XEHS 2095 -476X(2013)03 - 0072 - 03

HAT Z Mo M2 Sy kit £ 58 B e da e 1k

I, wELE, ERF

(1. BBEFRIAEKRY EEIE, #w AN 450001;
2.AMBET R HENGREE TEFER, THE AN 450001 ;
3.AMMAE BAIAEFK, M AN 450001)

WHE B T L —/ANRFAR M 69 Lyapunov 2 5%, 24 F) A # A AR Rfe — N RE XA
ELRBTHRTHADELT AL ERG EBAETHINE. O AAHOF BT Z R ET TAHY
&R,

KA. L RAEI ARG SR R EE R F X

FmE 4SS . TPI3 XHEARERG A DOT;10.3969/j. issn. 2095 —476X.2013.03.016

Robust stability of delayed systems with polytopic-type uncertainties

YANG Lu-shan', SHANG Zhan-lei’, WANG Dong-shu’
(1. College of Science,Information Engineering University of the People’ s Liberation Army ,Zhengzhou 450001, China ;
2. College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
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Abstract ; By defining a parameter-dependent Lyapunov functional ,using a reciprocally convex combination
technique and a relax method of linear matrix inequality ( LMI) , a robust stability criterion with less conser-
vatism and less complexity was obtained. Some numerical examples showed that the new criterion was better
than the existing results.

Key words : polytopic-type uncertainty ;delayed systems ;robust stability ; linear matrix inequality ( LMI)
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Design of nonlinear controller of STATCOM based on
Hamilton energy theory

WEI Yun-bing, YANG Wei-jie
(College of Electrical and Information Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; The practical mathematic model of synchronous generator was established in the static synchro-
nous compensator( STATCOM) of single machine infinite bus power system. Based on Hamilton energy the-
ory ,the new nonlinear controller was designed between the STATCOM which was installed in bus voltage of
system and synchronous machine excitation. This controller directly uses the energy as the storage function.
Compared with other nonlinear controllers, this controller has the advantage of the fast stability and the ca-
pability of quelling the disturbance. Since the nonlinear control structure retains all in this design, it does
not need the linearization. The proposed STATCOM controller is more robust than linear control method.
The simulation results showed that the proposed controller could faster meet generator excitation and STAT-
COM access point voltage transient stability than conventional PID control under the subjection to the three-
phase short circuit fault.

Key words : static synchronous compensator ; Hamilton energy function ;single machine infinite bus system;

nonlinear control
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Application of the wavelet transform analysis method
in harmonic energy measurement

HU Zhi-hong, DU Xiao-ran
(College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract ; Aiming at the problem that more and more nonlinear loads of power system lead to the pollution
of electrical network harmonic,the wavelet transform method was put forward based on Mallat arithmetic in
order to improve accuracy of measuring. This method picked up every existent harmonic of the signal by
using its multi-resolution analysis,realized the measurement of harmonic parameters within each band and
tracked observation of harmonic change. The simulation results proved that the method was feasible
and effective.

Key words :harmonic energy measurement ; wavelet transform ; Mallat algorithm ; time-frequency analysis
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Design on data acquisition system of electronic current transformer

FENG Qiao-ling, PEI Yong-zhan
(College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract; With the STM32F107RB as the controller, and the scheme of passive pillar type as the design
scheme ,the data acquisition system of electronic current transformer was designed. The signal was transmit-
ted to low voltage side through the cable to improve the reliability of electronic circuit. On the grounds of
multi-channel data acquisition ,integrated chip of LMP2014MT was taken as amplifier to amplify the small
signal by different gains,so that the quantification error of AD conversion was reduced to improve the preci-
sion of the acquisition. Hardware design used powerful STM32 to control AD conversion and then to trans-

mit signal to merging unit. This system can simplify electronic circuit and improve the precision while

strengthening the stability of circuit.

Key words: electronic transformer; AD converter; STM32 ; data acquisition system
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Numerical simulation of fire risk of large-scale supermarket

ZHU Lei
( Zhengzhou Fire Detachment , Zhengzhou 450000, China)

Abstract ; Taking a supermarket as example, the temperature and height of smoke were studied according
to whether the sprinkler was functioning using CFAST software. The results showed that the automatic sprin-
kler system could effectively reduce the smoke layer temperature and height, the ASET (available safety
egress time) was less than RSET (required safety egress time) when the sprinkler was not functioning, oc-
cupants can not evacuate safely. When the the sprinkler was functioning, smoke layer temperature and

height did not meet the dangerous state of the occupant safe evacuation,the ASET was greater than RSET,

hence, occupants could evacuate safely from the supermarket.

Key words : supermarket fire ; performance-based fire ; numerical simulation ; ASET
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Analysis of the high fill embankment stability and
strengthening effects for mountain-side soft clay foundation

GUO Li-qun', DAI Jun-tao'*, CHEN Ya-jun', PENG Xing-qian'
(1. College of Civil Engineering ,Huagiao University , Quanzhou 362021 , China ;
2. Xiamen Municipal Engineering Design Institute Co. ,Ltd. ,Xiamen 361000, China)

Abstract ; With one section of a subgrade engineering project in Fujian,the mountain-side soft foundation of
high fill embankment as example , by finite element software GeoStudio, which combined with the limit equi-
librium and finite element modeling,a dynamic analysis was performed on the mountain-side soft foundation
of high fill embankment. The results showed that the method was effective in the stability evaluation of the
mountain-side soft foundation of high fill embankment slope , especially when the safety coefficient closes to
1.0, the finite element simulation of the strain deformation can be combined to determine more accurately
embankment slope stability , which can provide a reference for the similar slope stability evaluation in fu-
ture.

Key words ;: mountain-side soft clay foundation of high fill embankment ; embankment slope stability ; finite

element method ;limit equilibrium method ; numerical simulation

0 7= WA PR P R R VP 1 K
H JE RS BN IR AR LIAR FRAP- i L8 O JE it £
HATPEA i fe e R 2 Mok, Ml i LEREQE LA BROTHEIE O B fl 1 B 22 22T %

7S HHA.2013 03 - 24
EE&WH A4 XREKER(2011Y3005)
TEBRN I AB(1970—) , B A A RMTA PR FeI PR, ML, TRMRAFT A E L TR LR,



- 90 - MMNBITIZRZHRBAMZFR)

2013 4

SR AR AR R IR — 9 5 3 0 1 35 A e 1k
PEATPRAR 2. X T fo S 1, B — TR
TEREW A 2R (HX TR A5 L1 0 = U7 e S X
(S ZR I3, B — B DA T 1 A BE HE B 3t PP AN I
TR T, BA B A FINE TGV, HiE
TRBORMSE R, [ A SMEXS 2 A% D e Ae e P kAT
PRI, E B A SR F AT BROTARE UL A R 7 725 25 7
W, VAR S T R VT A (0 iR T A S
LR W BT A 125 1 GeoStudio A5 R T 1445401 14
ARARTE 2 Ty ik, W55 L Rk v SR SR 1 AR
PEBEAT SIAS VA, LA 2R (0052 2% i 3 TR A ik
it a2

1 TR

RS T — ) R BE A 17 m (R 1 AR i 1
YL, LS A — A TR 8w i L b, 55—
LT T ARERIEIAE T - J2 B 3O . AR ) 7 [ Ak
WEWTTE 7 ) AR B 25 SR, HLARCRE R 20 i) 98 U o
SR TERR BT 5 1] MBI BE R, 33 % B S Y
Fe i VAN LT A2 i AE AR B I R AR
JH 78 1] 3 7K 90 498 e A Xk 8 ik g A7 Ak B A 8] Ay
0.9 m#l 1.1 m, IEJFIEAAE, HE4£ 0.5 m, HEK 8 m
fitn, L R e 2. S B 11 m o

P T S0 A 7% B 2 A — {00 B 35 A Aok T = 7K
S A% R TV 5 mm/d, LI B4 7K
S T R AR P A, 2 BT SRR A K, 2 F 5T SR
T T it o] Ty 5 Sy S s 47 A T U B R
A, AT E 1 RS

2 AR

TEMEERBEE AN, k£ 3 B R oroh 4 ).
OB R CHZHELR)  UKE G5 N £,
I ~ 32, 8 52, TR R, R B s QU
Pt K, MR, S, A T 4 T e R
s SR 3.5 ~ 7.5 m; @4 WAL A Bk b 8 B K
R, PR @R KA A B B BEPCE, KK
(EI/ W iR

b IR s L R BA E KR R LB AR OR IR
R R A ARG K SRR T LA AR IR TR 7
T A7 B A8 8y MBS, S o] Bk R A E A g B AR T
MEELZ. & LRFESEANEL T Pos.

3 PEFREAEAL B S 0 B SR 1 S AR
St

GeoStudio X J& — 3K Tl 1 TR B4, Hop
SLOPE #iHefil SIGMA BiHen] DAiE 7l TR e 1

SR

-

LA I I R I R R R I I R R R R R R R R R R e R e e e N L L L A A e B B A B B B B B B B R R R R R

Bl 5 Hm B AR

1 BLEETRHELLK

J +)2 B RKR R LB L J 4 A e bt il NS A BB R

S /%  p/(g-em™) e E,_,/MPa C/kPa @/° K/(10 Cem - s)

D WEEL+ 23.5 2.05 0.652 9.76 E%:é% E;(l):(l); 100 ~ 120
[32.3] [24.4]

@ R 62.8 1.59 1.770 1.62 [11.4] {0.7} 1.3 3.7
(17.8) (4.0) -3~3.

@ SR 20.0 2.00 0.606 (60.3 1123} 350

E [ I FoR =B HOK IS, | FoR ZRE A HPK I REAR, () Fn BT IRBTHE AR



553 1

B %, % 0 L BRI e T R AR R e B A B RR AT - 91 -

SrHT BT BR[O SLOPE BBt 1T
TR E M AT, R I L A b BT A FE
SIGMA 53 [ 20 M7 o L 1% 1 A8, FLRHiG JE R
A FRICEIE. L, AT 45 AT B4 0, L i
W R E
3.1 BRMNIKFATE MR SLOPE 4547

TEAMHT SR R A M, 1 S R ARk
IR AEIRAS , 28 SLOPE 147532 4 R Bl 1. 730,
R FRaERAS. 1 IR BRI AR, KRB Fa
SEPERTE NI OR B0, PR I 275 2 R B T R
SRV R E M. ] 2 R PR AL B 1 B S 1 B
SLOPE 755 75 [ , B 750 /2 A7 3 IS BBl A /N Ay H B 4
PR 3 43, BRI TR IR IR 1 A, AR T
JEE IR — PEASHETR o2 4 KB 1 L o B fh s A 15
BN 3 FTR.

M3 TTLATE L4 Ry vk T 45 SR AT A 2
S TR PR g 4 Fh AR ] 75 1 A SR A 4 A T A
(IS5 45 7 A Tl o HUAF Morgenstern-Price 2
PR S RS R s )
S IS A, ELYE I RAT R

B2 a4 B a9 3538 i 3 SLOPE A2 A

12

10 —&— Morgenstern-PriceiX

—— fijfbJanbuik

ﬁ —— fij{tBishopi%
& sf
H —@— Ordinaryi%

1 2 3 4 5 6 7 8 9 10 11

I 1 B /m

B3 Z2iH5ALJFAXABL

A, A8 3C LA Morgenstern-Price 35115 45 3 4
B AL 3 FOTEE RS K 3 AL
JE9 10 m i, BEIRBENL4 R ECH 0. 987, % &
I E] [ 25 PR 2R, T IA R Ak il SRS s 2 11 m
I, PSS 124 R EOR 0. 922, 22 4Ry
JEREE RS
3.2 BRRIAIFIBEMER SICMA 547

N T 2 B B S I RS e 1, vT LA A
FRIT SIGMA #5Edxf Ho W AR AR #4777, SIGMA. £
RGP 4 B, IR BT AR FE TE SRR ARL, oAk +
J2 2R FH L B A AR A AR A A A L T K 7
B, BRY TR by 56 4 i i 101 5

B4 $rrm A B2 a9 353 1 4k SIGMA A2 A

DR AT S A A B A R AR A I S AR
RE VRIS AR, 8 I I e JBOR L A S0 -2
DURAE R, 509 DAy 5 v 03885 U 5 0 B2 30 39 Ak 1) R 2 K
SPSLA W TS DAy e r ORI T DT Rl LSRR
AL SC RN EL, 1B 6 O i )R TRIZ AR B B R
1o L AE A T 2R

MEL6 ATRIA i SR A 2] 11 m B, fek
RIZACHOI RS 3 R IKF] 5. 98 mm/d, i i ML o i
{65 mm/d, BA IR B RALIE , 5 Z HiR

60

50

—e— i

40 —A— g Y

30

PTFE/mm

20

10

H A /m

BS #ANELALZHEXRAEE



- 92 - MMNBITIZRZHRBAMZFR)

KA A% /mm
0 20 40 60 80 100

Wil

-10 |
M AR O B

1m.2m,3m.4m,5m.6m,

WA M /m

7m.8m.9m.10m,11m

-20
B 6 REATFAASLALBELR WA
24 RHOIHI SR — 5L
4 FESEASO ORI

4.1 BRRBITMEZERE) SLOPE 5347

HERE LA PR AL B, FARE PR AN RE T 2 22
SR AU B 8 LAY % SR 0 SRR AT A DA A2
ARG AR EOR. I AR R i 25 07 1T 2E 4T EE
BT IE B TIN5 58 O S s 3 A I TR 7
Ui AL, Horhhri R A €35 IREE L, HA2 1.8 m,
BEME] OO 3.6 m, BUHAEDT Y K 2K F1 0 3 000 kN.
TIOR3 2R P v i P AR A St A 40 2k, B R R i
L7 800 kN, HURRES 2R A O 30 m, 4 7]
BRI 12 m. 25 8z i 3] ) 19 2 0 o 00 B B
Wera e TER Sz, BT m 3H A R AR AT 2.
[#] )55 i S i 35 SLOPE MU ANIE] 7 Ffr7i , 3 i 3k 22
G R RUBEIA A R AR AR DL 8 .

B 7 SIS mE G 4 SLOPE A2 A

M8 W LI Y, BRI 3 28 I, FORR E 1
RMEFESER  H R 2 11 m I, 2 R HON 2,207
HUGHZE 17 m i, 4 R BN 1. 3335 % B 441y
Ba , LR RO 1. 242 J5REN LT EK.

2013 4F
12
10 —&— Morgenstern-Priceis
—— fijfbJanbuik
8 I
& . %] b Bishopik
H 6F
™ ] —%— Ordinaryi%
4 -
2 -
0 ! 1 1 1 | )
! 4 7 10 13 16 19

Wt = e /m
CENEHCVEE EE T IS
CER Y EELT

4.2 BEHRIAYMERE SIGMA 53H

WA A 5 7 B S 300 35 1 LR P 9
I BESRAEE SIGMA B R TSR 10 Jy
N A 2 0 10 Ay B A 2
KRS 5 .

WA 1L LATR 205 0 B S e, R
T2 KRS AR EA i 50 2 DRy -

B9 ImBEJs a3ty SIGMA A&7

80 r
70
60

50 T

40 |

YUk /mm

—— T

30 —h— 2 1 9

20

10

I 1 E/m

B10 BARGCEHEIZEXZBE



53 ) Lk A& S

7 B Ve AR R R A B BOR T $93-

SN, 3B AR SR R A R S TR J2 7K P 2 A%
AR e ROK (LA B A i), FLRl I 4 e
AL OLANIET 12 F7R.

IKAF-A #/mm

—E&— M #2m
—%— HiFH4m
—o— Hif6m

WA HE VA /m
>

-12 o
I 58m
-4 3 —— Hi10m
Gllm ---A-- B m

-16 I
l n X- == JH 5 13m
18 e B l4m -0 - H#15m
-20 “ecA s G 16m A B 1 Tm

A1l REKPFEBESALZHEXZABL
T < SCE A AN T R | ke 2 Ay i e ) Rl

e KK -7 B /mm

1
0 2 4 6 8 10 12 14 16 18
4 7 [ /m

B12 ZKEEKFEASERLEELLNE
M@lo (&1 12 T LLF ), BRI 5, VR
VR JZ K T3 % 10725 A B FE M 0 145 915 L A

5 4hip

B = 7 S AR IS A v, A
SEPESEAEAN A2 AL 1Y, 2 20 25 R ZIUC*FH@FE
JLHF GeoStudio, 25 £ 1 BRAV- i35 A1 A7 BROCIE , X
B SRIE RRE PEREAT SIS AT, A AN R 2

D) 5 I = U5 B e ol 1 A S e 7P
I ARG E PR, 7R R S — RO PR 7 3k
ELAS AR BV 1Y) 2 4 2 RORUA BROGAE AU 17
AL G . JUHIE L A RIE 1.0 i, A]
A5G A FROTIEASALL Y A8 28 T, DT BE VA 3t
H:ﬁﬂ%ix%ﬂiﬂﬁg P
2) XL DTRE TR IZ KFOL A U AT, W]
P [l e e v A5 1) S0 25 2R AT X B, S
P B SR AR E T, DASKE B S AL B A T

S Sk

(1] #EZRBZF TREHIHH]
Ak e, 1 L ,2003.

[2] Giffitns D V,Lane P A. Slope stability analysis by finite
element[ J]. Geothechnique, 1999 ,49(3) .387.

(3] A, AR E+HmENLAKRERLINE A
[J]. R Tk % B2 5 4% ,2006,25(3) :76.

(4] BR#&, SR, #AR. FIEBE E LK EE 7 BRE
TR AR EERAT[I]. A K % % 3. T % #,2009,30
(3):39.

(5] ZR#&K, DM XoBAHRE
B[], &+ TR ,2003,7(3) :62.

(6] &%, MET, REN. 5wl 3 ROE %0 H R TS
MLI]. #8008 T b % B 2 3R B 48 A% i, 2011,26
(2).94.

[7] Duncan J M. State of the art;limit equilibrium and finite

M. deom: B A

MEa — A IR T

element analysis of slope[ J]. Journal of Geotechnical En-
gineering, ASCE, 1996 ,122(7) :577.

(8] RBW, ZuU% FRUTGHRFHEELIERENE L
Hreb iy 456 B [T ], R B3R 2 3 % B 5 4], 2005,
11(4) :267.

(9] BTR, BHEA AHEREHK
FrwEa[l]. 28N F
(S2):5355.

(10] #8 %, ZilE k. & BB AR T4 B R IR
SRR TESRERLI] &£ T 8%K,2005,19
(2):98.

[11] %% 0. & T GEO-Studio x4 3 HF 4+ 37 4 3 48 % 14 &9
AHLT]. BB &,2013(2) 1182

[12] Morgenstern N R, Price V E. The analysis of the stability

A B A TR T i 5 IR
5 T # ¥ 4%, 2005, 24

of general slip surfaces[ J ]. Journal of Terramechanics,

1966,3(1) :74.



B BN 5O 8 Tl % B IR( B 4 R ) Vol.28 No.3
2013 4F 6 J JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Jun. 2013

XEHS 2095 -476X(2013)03 - 0094 - 04
T 7R 75 48 A B9 il s P e
AR ST 58 55 35 Yo

i, HBE

(R EARTAE¥K, #2E BT 361021)

FEE )R8 A A FRTR M ABAQUS xf T 2 5 40 A8 5 3 54T T AL A 3E &M A I3 5. 459X
P B RAE X, R AR IRARE A 5 R BATT B TR REAR R EAER T, A
A FZATAR T @ W R4 o BE LY B IR R A A B it A LA AR A9 R Y AR 1B A R AR89 B
A RRACHET B, 3E AR R R AR R A E BALA I R Mg R AR L R n &
FKABIF T A 7 4NE AT W 5 R FRIT AT s 4 R M A

R E 428 .TU392.3 XEkFREAG: A DOI:10.3969/]. issn. 2095 —476X.2013.03. 022

Finite element analysis and experimental verification of
axial properties of square hollow section T-joints

WANG Jiang, CHEN Yu
(College of Civil Engineering ,Huaqiao University , Xiamen 361021 , China)

Abstract: A finite element model simulating the behavior of square hollow section( SHS) T-joints was es-
tablished and nonlinear finite element was calculated by ABAQUS software. The failure mode , deformation
process and ultimate capacity of SHS T-joints were validated by comparing with experimental results. The
results showed that, under the effect of axial pressure, chord flange failure and web bulking failure oc-
curred. The specimens have stronger deformation capacity during the whole loading process. As the value of
B decreases , the stress strengthening and the ductility of specimens increase. As the value of 8 increasesd,
the ultimate capacity increasesd. The finite element simulating is similar to the test result.

Key words: SHS T-joints ; finite element analysis ;axial property
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Abstract ; New judging method of non-singular H-matrices was given through appropriately improving some

results based on the mairix itself elements. Numerical examples showed that new criterion had greater ad-
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Abstract ; In order to improve the weak chain of closed-loop supply in remanufacturing,on the basis of risk
type analysis,a risk index system of reliability was structured. The weight of various risk index was obtained
through combining AHP with entropy weight method , therefore , the influence degrees was calculated and the
subjectivity of expert’ s evaluation was reduced. It laid the foundation of improving closed-loop supply chain
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