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Study of influence of cutting location on potassium content
in robust flavor style flue-cured tobacco

WANG Gen-fa', LIANG Ya’, ZHANG Shu-wei', LI Qiang’,
CHEN Wei', MIAO Chen-lin*>, HU Dan-dan®, YANG Yong-feng', ZHANG Jun-song’
(1. Technology Center ,China Tobacco He'nan Industrial Co. ,Lid. ,Zhengzhou 450000, China;
2. College of Food and Bioengineering, Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract : Using He'nan roast flavor style flue-cured tobacco leaf as research object, potassium content from
different parts of tobacco leaf after cutting into 10 sections was studied. The results showed that the potassi-
um content of 30 samples ranged from 1. 14% to 2.39% , which held an average value of 1.52%. In
terms of the same tobacco leaf, the potassium content of each section held significant differences, which
showed an increasing trend from the tips of the leaf to the bases. The contents of potassium between differ-
ent parts differed from each other obviously and showed a trend like lower > middle > upper. The distribu-
tion of potassium content in same section of different parts tended to be: tip sections < middle sections <
base sections. By the method of cluster analysis and group-average cluster analysis, roast flavor style flue-
cured tobacco leaves were cut into three sections consecutively, which based on the differences of potassi-
um content in different parts of tobacco leaves.
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Separation and purification of laccase used for tobacco stem lignin degradation

ZHANG Rui'*, LI Yuan-shi’, KOU Xiao-teng’, ZHU Liang-hua’, YU Xiang', MA Lin'
(1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Production and Technical Center, Jilin Tobacco Indusiry Co. ,Lid. ,Yanji 133000, China ;
3. Department of Materials Research ,China Tobacco Anhui Industry Co. ,Lid. ,Bengbu 233000, China;
4. Technology Center,China Tobacco Yunnan Reconstituted Tobacco Co. ,Ltd. ,Kunming 650000 ,China)

Abstract ; After the laccase crude enzyme which was obtained by fermenting Coriolus versicolor had been
concentrated and hyperfiltrated , grading salting precipitation and DEAE-Sepharose-F. F. column chromatog-
raphy had been taken to separate and purify the laccase fermented liquid with ammonium sulfate as the sal-
ting-out agent. SDS-PAGE, electrophoresis results showed that pure laccase could be obtained ,the molecular
weight was about 64. 4 kD, enzyme was purified for 22. 80 times by the purification process,the enzyme ac-
tivity recovery rate was 36.32% . These proved that the laccase which was produced by Coriolus versicolor
could be well purified. Using the enzyme solution in the experiment stem lignin degradation, the results
showed that the intrinsic quality of the processed tobacco stems had been improved to some extent, miscel-
laneous gases and irritating significantly reduced ,wood gas also significantly reduced , aroma and aftertaste
slightly improved.

Key words :tobacco stem lignin ;laccase ;separation and purification ; Coriolus versicolor
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IR 150  74.95 169.03  66.51  95.84 1.91
WA RITE 20 51.78 14.76  70.16  66.21 2.90
N 52 28.41 6.34  233.02  36.32 22.80
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2.5 ARBEHIBEREXTHRAE A 7Em B 2 00
JH GO HAARE B A B8 A 7 i, 45 R L3R
3. R AT RO 22 A T R P, 45 R LR 4.

%3 MAEPRREGEMBER %

e mgH MR ARE
AWK G ATGaR R
JRAE -1 4.85 4.03 16.9
TR -2 4.78 3.99 16.5
JHAE -3 4.73 3.94 16.7

A4 RREZFGBATBAZA LSRRG A
k22 [ AT R AR #;hk
XERE U, WOHLES B BOR AT AERE D
ARRE FESE MRS RE A KT IRERE D

H13% 3 nlHL IR AR R Y
REff R e T3k 16.9% . A3k 4 B A, ARE
WEE AR Jm JALRE ) PRLTE i ORI A 31 T — JE 4 g, X
FRIEAE W B R AR, AR BT SR80 , & SRR R
WA B

3 4hg

ARSI U0 T AR A R B R AT L A\ DEAE -
Sephaorse — F. F. #1241 \NaCl 6 & JE I 55— R 519
A R, X = 2 R W o S A A 2R AT T
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(145K g 36. 32% . SDS — PAGE HLIK /3T UEM] , 3k
P T HLPKATER NG, e TRRE > TZ0 64.4 kD,

(F#% 12 W)
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Improvement of gas chromatography-mass spectrometry

method for determination of phthalates in water-based adhesive

ZHANG Ping-quan,

XU Guang-zhong, DU Xiu-min,

LI Qing, YU Xiao-hong

(Huaiyin Cigarette Factory ,China Tobacco Jiangsu Industrial Co. ,Lid. ,Huaian 223002 ,China)

Abstract:In order to raise efficiency and avoid equipment damage , the same capillary column of the ben-

zene series in water-based adhesive was used to establish the method of determinating phthalates content in

water-based adhesive. The results showed that the method had good reproducibility and accuracy, the varia-

tion coefficient was less than 6% and the average recovery ratio was 88.06% ~ 104.26% . The range of de-

tection limit and quantification limit were 0. 002 ~0.027 wg/mL and 0. 007 ~0. 089 pg/mL respectively.

There was not significant difference between the method and industry standard method, and the method

could be used to determine the phthalates content in water-based adhesive.

Key words ; phthalates ; water-based adhesive ; gas chromatography-mass spectrometry method
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fEE B/ =2 (1978—),
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M. FTR, 4B R G B R — g R P A 0 33
(GO AR M @i - i B B (GC-
MS) 10T R i SR TR S — B s A
GC-MS™ M 2 R My K A — H R TS 114 6 0 44 5%
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Be@TEAE, AR & 5 ST AR I A4 4% TR, A
A A e R ARG JSCAS , T] IR 5 2 I g 1] 4+
5 SR g ) L 22 R S R K, R A A
AR, PR, AR 305 1R PRGN % 3 W A0 B 40
RS AR KB A8 — FH R ISR 23 AT 5E , LA
ALE_EIRAMIHER 32 R .

1 RSk

L1 #BFEs

AR B H RSB0 B K R AR 13 A4, e
10 208 RN IR i 29 0 4 A, 38 AR SD 5 A (HE
B S fit) . S8 — H 2 /1 g ( DMP) (4% >
99% ) RBAR —HR . ZHR (DEP) (4iE >99% ) (2
KRR 5% T Wi (DIBP) (4 >98% ) AFA —H
R — T Hg(DBP) (4l >99% ) ABR _HIR — (2 -
ZAE) B (DEHP) (4 >99% ) <S4 IR T ik
“NIEEE (BBP) (4l >98% ) AR W RIE — i
(DNOP) (4l > 98% ) FIA B R N1 (1S, AR, 46
JE >99% ) , 3 [E chemService 23 ] 7= 5 1E OV ( 43
%), J. T. Baker /&) 77,

{35 - AE163 HL K F, i - Mettler 23 #] 775
Agilent6890A/5975 “UAH (3% — ot 3% Ik FHAX, 56
Agilent 22773 D — 78224 U 75 P T BEAL, T8 [E
Elma A #]5e.

1.2 H#mLES5SH

FREO.2 g (KA 0.000 1 g ) KIEHES
A2 mL 4K, o3 HORE S S A 10 mL A 0K
IR ) 8 7 8 A5 R 250K 30 min 5, BU#E
A BOR T B0 T RO 10 min, BCE 2R, SR
ST

GC-MS Z5f4: %4y DB — FFAP {5 il 473 6
A45HE(30 m x0.25 mm i. d. x0.25 pm d. f.) ; R
HIREE A 240 °C 5 iffkEmE A 1.0 w20tk 30 ¢ 1.

THE AL P 4 : 150 C (fR+F 1 min) —220 C
(10 °C/min, {£$F 10 min) —240 °C (5 °C/min {335
15 min) ;SN He, Jiti# 0 1. 0 mL/min. B3 253
s (ED i RERA 70 V5 B BGE EA
35 ~350 amu; & RN 230 C 5 (EHZRE N
240 °C ; PULLAFFIRIE H 150 C IEFIAER K 5 min; #6
75 3 e B - e ) (SIM)

2 AEHiHE

2.1 ESH
oK NIS9O8 Al Wiley 3 oK 28 H-45 A bR A H

PRI REAE 0T 15 4 7 X6 41 2% — R I 14 47 PR 4
BT B2 R R 2 R 2 IR S R 17 (% B ) [ e
TIEBS -0 L 3% 1. BR A it (1% 1L 780 30 5% 3 7 £ 335 [
(LB 1) R PR A S ARl 7 Rl o8 — i
P 55 s 3 UG 73 25 RL AT
R AR W BBy K AR B R BS
PR 6 B 18] Fe i AE B T

75 sty A B4 B 1]/ min A=
1 DMP 7.65 163,77
2 DEP 8.19 149,177
3 DIBP 9.80 149,223
4 IS 11.06 105,212
5 DBP 11.87 149,223
6 DEHP 22.76 149,167
7 BBP 31.24 149,91
8 DNOP 32.65 149,279
9.801
40000 7.646 | 11.057
191
30000
11.867
<
(=9
@ 20000
H
22.757
31.242
10000F 32.654
5 10 15 20 25 30 35
i [E]/min

A1 ARt T eiER

2.2 fRpEHZE

D) FRHECO. 1 gCR5HEE 0.000 1 g) 2K HI R E g,
IECBEE 2 S 100 mL.

2)FRELO. 1 g(A5HIZE 0.000 1 g)7 Fh4RAE—H
fle, IFC B E 45 % 100 mL, 15 100 pg/mL B4R E
BRI, ARG BIVERR RS L 5 WL, 10 L, 20 plL,
30 pL,40 pL,50 pL ERPRMERE &AW, ECbe (&
AR ZEERCGE R R 10 mL, JERESMT. 2 GC-MS 4y
MG, AR SRR — Y 2 e S b A 08 1T FRL 55 N A A i
TR EE B A B A Wk 3, H Excel 2 BT /N IR 7A 1%
FI B — H R TR 2 B AR v i 28y R AP R (L
F2) . 25, TE FTIN A 1) o VAR S LY A
FI A ABIE — FF R R b o 1 26 2 56 R A
2.3 FHEREE

FERRIR AT, 25 AR I A — 2 1Y
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FPR,F AMEE - R A N KRR PR FREAE N7 R Rt <11

PRE RGE LT 6 YOTATIR S , ML Sl H 4B
THERERIS i, IE TS A ST (i A
RECV/ % (W3R 3) . G5 R FRW], T Pl 8 — W IR e
BT 78 S R EOAE 6% LA, WA 7 i ) I
PEARLT.
2.4 [EIE AR R E 2R

PR R 3 A S KO, A A A FLRE S
HIA 3 A [R) ¥ 32 17 4 2% — FF IR I s oA T AR
W AR S AT 45 R TS A T B A TRl (L3R
4). GERLFRWT,T PP AR R U H R IR Y SF- 24 [l
88.06% ~104.26% , H T 7K F s 4028 — B R G &
ARAREL AR AE , WO 2 2000 45 AR L R
T A6 7K R AR 2R R R R A A

U ARARE TAR BT 21 it 10 K, 15
S IR E R 22, I3 LA 3 A5 10 A5 R 22
X R 1) 5 e AR 4y A HE PR A E B (L3R 5)

%2 AR _TERRBEEEY

AR & oy AR A R AR pg/mL
ZFR e PERBR
DMP y=0.078 77x - 0. 014 77 0.999 8
DEP ¥ =0.080 07x - 0. 015 91 0.999 8
DIBP ¥ =0.067 81x - 0. 052 06 0.999 2
DBP ¥ =0.062 92x - 0. 024 86 0.998 9
DEHP  y=0.100 27x -0.018 48 0.999 1
BBP y=0.116 36x —0.012 53 0.999 7
DNOP  y=0.084 77x -0.001 00 0.999 5
g1 2 3 4 5 6 M V%

DMP 0.1893 0.2108 0.2061 0.1931 0.2141 0.188 1 0.2003 5.72
DEP 0.1896 0.1998 0.2104 0.2069 0.1997 0.2029 0.201 6 3.56
DIBP 0.1949 0.2107 0.2158 0.2146 0.2242 0.208 3 0.211 4 4.61
DBP 0.1909 0.1893 0.2136 0.1963 0.2109 0.1937 0.1991 5.27
DEHP 0.1956 0.1882 0.2011 0.1985 0.1876 0.2006 0.1953 3.09
BBP 0.2127 0.2107 0.2143 0.1984 0.2062 0.1927 0.2058 4.18
DNOP 0.201 8 0.1861 0.1905 0.2038 0.2130 0.1851 0.196 7 5.69

K4 AFEOmERAERE %

M MKE  HKE RKE P
DMP 84.68 92.32 87.63 88.21
DEP 82.99 95.88 88.92 89.26
DIBP 87.47 91.76 101.21 93.48
DBP 93.90 82.63 87.64 88.06

DEHP 96. 89 105. 34 110. 60 104.26
BBP 95.06 103.92 91.65 96. 88

DNOP 95.27 93.15 98.45 95.62

£S5 AT R ENRAE F R pg/ml

R I PR e R
DMP 0. 002 0.007

DEP 0.003 0.010

DIBP 0.008 0.026

DBP 0.005 0.018
DEHP 0.015 0.049

BBP 0.027 0.089
DNOP 0.011 0.036

2.5 MEiRERSHRAEF ERXTEE
3 AR 7 0k R o D7 12 D 4R 2R — W R g

L IR RS IR (LR 6) HEAT ¢ KT ¢ i HE K
178,45 ¢ 730 A AT 145 (12) = 2. 18, W[l ¢ <
by 0s (12)) , BT A J v A0l R AT Ml A 4 125 D
M 45 R Z [RIA 3% 25 57

R 6 KTy kAT kPR

AR W BR By A2 A AR AT AR £

BAE AJ5 72%71 Pt Jy '?24 AR
/(pg mL™) /(pg-mL™) =/ %

A 1 2.43 2.38 2.10
{2k g 2 2.39 2.41 -0.83
{2 e 3 2.05 2.07 -0.97
{25 g 4" 1.60 1.57 1.91
EmERE 17 1.96 2.02 -2.97
WG 2 1.22 1.18 3.39
HEmERE 3 0.46 0.46 0.00
HEMERE 4 0.28 0.29 -3.45
wog? 0.27 0.25 8.00
o2t 1.99 2.03 -1.97
B 3” 2.01 1.99 1.01
o 4 1.07 1.04 2.88
s’ 0.86 0.83 3.61

i BIRIRAE R A b 7 FhRAE BRI 5 A AL

3 458

SR T R A I A 2 ] R Sk G A AR 1 454
KWK R R S ® N BMEE L T
N 7 7K R R rh & 2 — R T % 8 1 ety k. X
LI E KB P AR IR & i, BAE R R
BUN < 6% ) (H I VR AT B R A, P 2 i R
88.06% ~104.26% . 1% J5 2 (A I PR N 5 1 BRI ]
S5 0.002 ~0.027 pg/mL 1 0.007 ~0.089 pg/mL.
WE 25 R ST bR e Z R B35 25 7, BAIZ
A ROATAT , AT K R v S 28— F R T % = 1Y
D 76 H o TAE R, A7 B 00 3kE 1 AN [ 458 bR D)
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WE. A TR L T EAK IR K20 Ha, 57 KLD &8 2 ke HDT & 20 T84
AT T R AN EREAN: 1) TRE EDREMAKSZRAEEREZGIEMKX L F R
BELIREKSZ O ELEELEGEAE XA, 2) 213 KLD &5 3 2 A2 0 45, L8 A K5
KT HDT &bk 2 AU A 56 2 IR A K 2 s KLD R B 3 2 A8 T L AP, 0 A K5 1 & 34 KGR JE 69
3 I 34 | W AR AGR B Ao O iR 69 AL T & A IR R AL AR OR [ & AT R o 69 AL K A A
2 EAHDT Z 0 20064 TERBT I8 A K4 KB B AT K 4 Fe HE#A 0 E 69 38 e i 36 | 1 7%
AT RS R 0 B A A R T AL.

FE L TERHGIMA K BEATE R

RESES . TU52°.3 XEFFEEM:A  DOIL:10.3969/]. issn. 2095 —476X.2014. 06. 004

Study on the relationship between the moisture content in cigarette smoke,
sensory comfortability and cut tobacco drying processing parameter

LI Yong-sheng, HE Wen-miao, LI Shi-tou, ZHANG Yong-gang,
WU Ji-zhong, LIAO Fu, WU Jian, XIA Chen, ZHANG Li-li
( Technology Center,China Tobacco Zhejiang Industrial Co. ,Lid. ,Hangzhou 310008, China)

Abstract ; In order to study the influence of cut tobacco drying parameters on moisture content in cigarette
smoke , a test and evaluation was carried out using KLD and HDT drier. The results showed that; 1) There
was the extremely significant positive correlation between the dry, astringent taste and moisture content in
cigarette smoke , there was the significant positive correlation between stimulus and moisture content in ciga-
rette smoke. 2) The moisture content in cigarette smoke of KLD samples was higher than HDT samples;
during the process parameter of KLLD drier, the moisture content in cigarette smoke increased with the in-
crease of air temperature , changed along with the steam flow and the air velocity obviously but not with
moisture content of tobacco; during the process parameter of HDT drier, the moisture content in cigarette
smoke increased with the increase of the moisture content of tobacco and the moisture exhaust pressure,
changed along with the steam flow and the fan speed vary obviously.

Key words: cut tobacco drying processing parameter ; moisture content in cigarette smoke ;sensory comfort-

ability
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0 55

RSB, K o0 o8 2 0 14 T 0, I
ORI o 22 52 . 38 il 22 3 R
1 252 B 728 A X 6 8 14 R o A ) A —
(oI > R, A SR UK S RS S rh A o
ARG TR TR IR SR R A K 43 e 2 M 7 o
B LZSHZEXRZANTR ML EPET LS
0T VR X BT AR R i S A e UL 5 5t B 5
T2 B A AK o3 A2 A5 R R 5 R Y SR
H.

ARSCAVL 38 i % R 7 A 22 (KLD ) 00 Mt 22
(HDT) Pipht 22 #5 XS RO B, iz X RCE PR 45
SRR SR G R AT B 0 AT (9 770, AR
22 TSRS MAOK I Z A B 5G 2 , LUTI O 4 A
A BB T2 2 HOR A 3R T v 4 At
2%,

1R ik

1.1 RSN

DL RS B2F 254 Sk () B 5 B B, KLD - 2/
32ZTURFHELLHL, HDT — FX S22 41, 1 55 A w]
7= KBF720 (E5. 2) R 4e i 46 10 4, 245 28 7 77
ZI112 BBV, 5 A EE LA PR TR A /7™
RM200 #Y%%E 8K, 1 FOARILA (R ED AR
Gl
1.2 7k
1.2.1 (HLBESNHREMEBEE 2B S AL
FHELZ UG v KA Ve H 1 4, A 7 e PR Ho
KSR BN BOE (A 5 min J5, BT 4R (R 28 FE AR A
R M2z PR Z 100 kg B
1.2.2 BN TEZESHENEE o HEFRA
ZZHUBERTK 43 2R PR o L ARORUIR B L #ARURL L HE
FUE S AT S BN AL 22 ALBE R K 43 L 280%
Tt WL HEW R 4 AT S5 B bR
R R 1 A28 TEORUEYRH L B A X RS E 1)
A NI I S RO E LR 1 R 2.
1.2.3 #HEHFE 5N 22 TE R 22 5 4L
JERCE 4 b J5 EAUN B IR 20112 BUE LA -
HEAT A BORE , B 43 3 T8RP I A A <K
A3 RGN NG /N E T VT A R R A B R,
W SEOR BN L0 9 41, R ARG AT 0 0 7

AT VR PRI H S S5 e A O
B0 A AT R 9 A3k L AR o L2 3.
1.2.4 @HSKSWE MWK EMRM YC/T
157—2001 MURE Y 75 4 , 7E#7 T A BEOAR Ao i
S sl AT E

2 ZER50
BAFEMIR IR T 2SBS0 9 4, B I
W FHR ARG 235 TR W3 4.
k1 REBELIGRBEAIEE

peome DK ZRIURE AR BUGGE R 6
e RSA 6}/% /( kg !

h™") FE/C /(m-s™") H/Pa
201406095101 18.5 66 110 0.3 -2.0
201406095102  18.5 66 110 0.5 -2.0
201406115101 18.5 66 95 0.4 -2.0
201406115102 18.5 66 110 0.4 -2.0
201406115103 18.5 66 125 0.4 -2.0
201406168201  18.5 56 110 0.4 -2.0
201406168202 18.5 76 110 0.4 -2.0
201406175101 21.0 66 110 0.4 -2.0
201406185101 18.5 66 110 0.4 -1.0
201406185102  18.5 66 110 0.4 -3.0
201407075101 19.5 66 110 0.4 -2.0

%2 ARBELIRBLAFGEE

A =) ‘};/Li}ﬁ/ﬁozk %{ﬁbﬁii? unﬂyz:ligl HEw 171

o /(kg+h™) /(r+min~") Jk/Pa

201406235102 18.5 55 2 470 -1.0
201406265101  20.5 35 2 470 -0.5
201406308101  20.5 35 2 000 -0.5
201406305102  20.5 35 2 250 -0.5
201407028101  20.5 35 2 470 -1.0
201407028102  20.5 45 2 470 -1.0
201407028103  20.5 55 2 470 -1.0
20140707S102  20.5 35 2 470 -0.7

K3 OREATERIZAR9 o H AR

FEPRIRE TR R AP

9 AR5 y it
8 55 (%E] L

7 g e B
6 GEEE] LEEE] i
5 Sk £ Sk
4 i :UN GEES
3 B LN LS
2 54 PN H

1 AR5 RK AR




%61 ERE L ERAKS REFERER-LTIZSHNXEAAR - 15 -
%4 HBRRERNFBEEKSENEREE 30r
\ E 2.9r
oz B 17 " JRE T il
9 v P 3! " - : N Ko L
LEN BH TRE fgE BOE 85 9 e 28
201406118102 8.5 6.00 600 600 18.00 2.94 27
201407078101 #T 195 6.00  5.50  5.50 17.00 2.93 2.6
K5/ %
201406178101 2.0 6.00 550 550 17.00 2.95 25 8 < © 1
") oy = -
NMGI601 e 560 570 600 550 1120 2.77 v E < = = <
2140618102 WH/ 6.0 6.0 6.00 6.00 18.00 2.9 )3 !
osien M) q60 580 s 590 1750 2.8 MRS AR BURE BOUGE RO
kip 0MOGLISIOL i 95.0 600 6.0 6.00 18.10 2.94 K1 D AH XIELI T L LK G RA KX G
201406118102 JRE 1100 6.00  6.00 6.00 18.00 2.94
Wa06ISI8 T 5.0 640 614 610 18.64 2.99 3.0
NM06MSI0L gy 03 580 S84 600 1164 2.8 2.0t
0M0611S102 - AE/ 0.4 6.0 6.00  6.00 18.00 2.94 28k
oaogoosionz ™S ) 05 580 580 570 1730 2.89 %2_7_
¥
WMOSISSI0L e 1.0 600 59 570 17.60 2.91 =
201406118102 FE =20 6.00 6.00 6.00 18.00 2.94 = N
oasssiz 300 590 600 6.00 17.90 2.9 '
NMOSI0L e 350 5,50 S0 580 17.00 279 24
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Study on tobacco expansion effect using steam expansion technology

LIAN Cheng-zhe', LIU Guang-zhou', JIN Zhe', YANG Dong—ya2 , ZHENG Fei’, WANG Yong-jin®
(1. Yanji Cigarette Factory, Jilin Tobacco Industry Co. ,Ltd. ,Yanji 133001, China;
2. Fuyang Cigarette Factory,China Tobacco Anhui Industry Co. ,Ltd. ,Fuyang 236000, China;
3. Wuhan Cigarette Factory,China Tobacco Hubei Industry Co. ,Ltd. ,Wuhan 430051, China;
4. Technology Center ,Zhisi Group Holding Co. ,Lid. ,Changzhou 213164 ,China)

Abstract ; The comprehensive comparative study of expansion rate of B2F tobacco, the structure and the
quality of expanded tobacco from three areas including Xiang county in He'nan, Zunyi in Guizhou and
Chuxiong in Yunnan was carried out. The results showed that steam expansion technique was particularly
suitable for the treatment of upper leaves, improving the filling ability of upper leaves and getting rid of
odor and irritation, so that the excellent quality characteristics of upper leaves fully reflected. The process
of steam expansion technique, it could increase the mature aroma of tobacco smoke ,reduce local hybrid gas
and lift flue gas concentrations. It had good compatibility with conventional treatment process of tobacco.
The results showed that the tobacco from Chuxiong area was more suitable for steam expansion tobacco
technology.

Key words : technology of steam expansion ;tobacco expansion ; expansion rate jratio of cut tobacco ;ratio of

broken tobacco
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Effects of colloid mill processing on viscosity properties of fresh jujube pulp

ZONG Wei', ZHANG Li-hua', ZHANG Sha-sha', DONG Yu', ZHAO Guang-yuan', BI Su-mei’
(1. College of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China;
2. Haoxiangni Jujube Co. , Lid. , Zhengzhou 450000, China)

Abstract; On the different condition of colloid processing times, concentration and temperature , the effect
of colloid mill processing on the viscosity properties of fresh jujube pulp was studied. Results showed that
grain size of pulp decreased with the increase of colloid processing times, viscosity of pulp had closely relat-
ed with grain size. The influence of concentration on viscosity properties of fresh jujube pulp could be ex-
pressed as n = K(C)" and 5 = Kexp(AC) . The influence of temperature on viscosity properties of fresh ju-
jube pulp could be expressed as n = Kyjexp(E,/RT) . All these indicated that colloid mill processing condi-
tion had important role on viscosity properties of fresh jujube pulp.

Key words : fresh jujube pulp ;colloid mill processing;viscosity
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Aperient bowel function for rice isomalto-oligosaccharide

ZHOU Hui, YI Cui-ping
(School of Chemistry and Biological Engineering ,Changsha University of Science and Technology ,Changsha 410114 , China)

Abstract ; The 8-week-old SPF class C57BL / 6 male mice were used as experimental object,the compound
diphenoxylate was adopted to establish the constipation model. At the same time,three groups were estab-
lished maren pills positive control group, blank control group and rice isomalto-oligosaccharide low, medi-
um ,and high dose groups. The body weight change of experimental mice gavage before and after, the mice
first defecation time, 8 h defecation number, 8 h defecation quality, 8 h defecation moisture content and
small intestine propulsion rate were analyzed through single factor experiment. The results showed that
there were significant differences between the constipation model group and positive control group, blank
control group. Constipation model group was established successfully; rice isomalto-oligosaccharide could
shorten the mice first defecation time, improve 8 h defecation quality, 8 h defecation moisture content and
small intestine propulsion rate, and the aperient bowel effect of medium dose group was better.

Key words :rice isomalto-oligosaccharide ;compound diphenoxylate ; aperient bowel
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The adjustment of salicylic acid on stomatal aperture of
Spinacia oleracea L leaf epidermis under salt stress

CHEN Guan-nan', LIU Jin-xiang’, CAO Yu', WANG Hong-xing’
(1. College of Life Sciences ,He'nan Normal University ,Xinxiang 453007 , China;
2. College of Life Sciences ,Nanjing Normal University , Nanjing 210046 , China
3. College of Life Sciences and Agriculture , Zhoukou Normal University , Zhoukou 466001 , China)

Abstract ; Spinacia oleracea L was used as materials to study the effect of salicylic acid( SA) with different
concentrations on stomatal aperture of spinach leaf epidermis in the condition of salt stress. Epidermis stom-
atal morphology , stomatal aperture and soluble sugar content were characterized and tested by scanning
electron microscope( SEM) , ordinary optical microscope and anthrone method. Results presented that with
the increase of SA concentration, leaf epidermis stomatal morphology by slender line gradually became
oval; the leaf epidermis stomatal aperture gradually increased, when the SA concentration was 200 mg/L,
the stomatal aperture achieved maximum; leaf soluble sugar content presented the trend of increase firstly,
then lower, when SA concentration was 150 mg/L, soluble sugar content achieved maximum, and the con-
tent increased by 28.9% than that under salt stress. The addition of SA could adjust the stomatal morpholo-
gy and stomatal aperture of spinach leaf epidermis, and enhance its photosynthetic efficiency and osmotic
regulation effect,thus improve the salt resistance of spinach.

Key words : Spinacia oleracea L;stomatal aperture ;salt stress ;salicylic acid
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Study of preparation and properties of ionic
liquid/ chitosan composite membrane

CAI Li-fang', HE Ling-hao’, SONG Rui’
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. He'nan Provincial Key Laboratory of Surface & Interface ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; The ionic liquid/chitosan composite membrane was prepared by solution casting. Structure , mor-
phology and mechanical properties of the composites were analyzed by FT-IR,AFM and DMA. The results
showed that there existed significant physical interactions such as hydrogen bond between the ionic liquid
and chitosan. There was a great impact on the crystal morphology of the chitosan with the addition of ionic
liquids. The pure chitosan looked like slender needle with good distribution and its surface was flat. Where-
as the spherulites particles were observed and the particle size increased firstly, then decreased. When
adding content was 20% , the particle size was the largest, and corresponding surface roughness was
267.74 nm;the storage modulus of composite membrane achieved maximum,about 1.5 times than that of
the pure chitosan film. But with the addition of ionic liquids, there was no obvious change of chitosan mem-
brane glass transition temperature.

Key words : chitosan ;ionic liquid ; composite membrane ; dynamic mechanical property
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Research on the weathering resistance of
poly ( urethane-methacrylate ) materials

LI Min, ZHOU Li-ming, GAO Li-jun, WANG Gang-giang, FANG Shao-ming
(He'nan Province Key Laboratory of Surface & Interface Science,
Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; Poly (urethane-methacrylate ) macromonomers were synthesized based on isophorone diisocyanate
(IPDI), poly ( tetrahydrofuran) 1000 ( PTMEG-1000), poly ( ethylene glycol) 400 ( PEG400) and
B-hydroxyethyl methacrylate (HEMA ). Then high transparent poly (urethane-methacrylate) materials with
weathering resistance were prepared by the polymerization of the macromonomers using 2 ,2-azo-bis-iso-bu-
tyro-nitrile ( AIBN) as initiator. The obtained PU materials were characterized by FT-IR and XRD. The
weathering resistance of PU materials was characterized under the condition of freezing and UV -irradiation.
The results showed that the thermal stability and optical performance of PU materials increased with
increasing PTMEG-1000 content, and comprehensive performance in freezing and UV -irradiation conditions
were almost the same results as at room temperature, which indicated the materials owned good weather-
ability. PU-3 exhibited outstanding performance. The tensile strength and the transmittance of PU-3 were

13.1 MPa and 92. 1% at room temperature, respectively. Its tensile strength and transmittance were
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15.7 MPa and 84.7% at —26 °C, respectively. And its tensile strength and transmittance were 11.5 MPa

and 74.3% after UV-irradiation, respectively.

Key words : poly ( urethane-methacrylate ) ; weathering resistance ; transparent
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The process design on the partial blackening of equipment optical lens

LI Jun-ying, PENG Gang
(The 27th Research Institute ,China Electronics Technology Group Corporation ,Zhengzhou 450047 , China)

Abstract ; In order to solve technical problems about partial conduction on the surface of equipment optical
lens, a series of process method which adapted to the partial surface of equipment optical lens was screened
out, the paint category of shielding film coating process was determined,the thickness of shielding film was
120 wm,the curing temperature was 93 °C , the curing time was 35 min. The shielding film could protect
optical lens based on effective isolation between conductive surface and sulfuric acid anodic oxidation solu-
tion through shielding film. It could realize the purpose of protecting the conductive surface of optical lens,
and satisfy the request of the particular use of partial conduction and partial blackening after sulfuric acid
anodic oxidation on the surface of equipment optical lens.

Key words :optical lens;blackening ;shielding film
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Abstract ; The application of computer vision in autonomous vehicles, robot localization, vehicle detection,
driving assistance, intelligent traffic monitoring, human detection, face recognition, and so on was summa-
rized. It pointed out that improving detection and recognition rate of visual sensor under bad weather condi-
tions and solving the problems such as large amount of data processing produced by visual sensor, the need
for a large amount of computing resources of computer vision method are the focus in the future research.
Key words :intelligent transportation system ; computer vision ; vehicle detection jrobot localization ;face rec-

ognition ; image process

. infrastructure. Simultaneously various traffic control
0 Introduction : .
systems have been developed in order to increase road

Nowadays , a significant increase of the number of traffic safety,road capacity and travel comfort. Howev-

road vehicles is accompanied by a buildup of road er, even as technology significantly advanced, traffic
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accidents still take a large number of human fatalities
and injuries.

To reduce the amount of annual traffic accidents,a
large number of different systems has been researched
and developed. Such systems are part of road
infrastructure or road vehicles ( horizontal and vertical
signalization, variable message signs, driver support
systems, etc. ). Vehicle manufactures have implemen-
ted systems such as lane detection and lane departure
systems, parking assistants, collision avoidance, adap-
tive cruise control ,etc. Main task of these systems is to
make the driver aware when leaving the current lane.
These systems are partially based on computer vision
algorithms that can detect and track pedestrians or sur-
rounding vehicles'''. Development of computing power
and cheap video cameras enables today’ s traffic safety
systems to include more and more cameras and comput-
er vision methods. Cameras are used as part of road in-
frastructure or in vehicles. They enable monitoring of
traffic infrastructure, detection of incident situations,
tracking of surrounding vehicles, etc'”’.

Intellectualization , high speed, high precision, and
multi-application scope are the development trend of
intelligent transportation system (ITS) based on com-
puter vision. The intelligent traffic device and process-
ing method based on computer vision will become more
and more advanced with the development of signal pro-
cessing theory and technologies. In addition, high com-
putation speed of CPU and large volume memory pro-
vide the complex algorithms and device with strong
computation ability and memory resource. All of the
most important is that the development CCD cameras
and computer vision hardware allow for efficient and
inexpensive use of vision sensors as a component of a
larger system. The goal of this paper is to make a
review of existing computer vision technologies applied
to ITS. Emphasis is on computer vision methods that
can be used in systems building in vehicles to assist the

driver and increase traffic safety.

1 Computer vision in ITS

Computer vision is the process of using an image
sensor to capture images ,then using a computer proces-

sor to analyze these images to extract information of

interest. A simple computer vision system can indicate
the physical presence of objects within view by identif-
ying simple visual attributes such as shape,size,or col-
or of an object. More sophisticated computer vision sys-
tems may establish not only the presence of an object,
but can increasingly identify (or classify) the object
based upon the requirements of an application. In ITS,
computer vision technology is broadly applied to either
detect objects and events that may represent safety
risks to drivers,or detect hindrances to mobility or oth-
erwise improve the efficiency of road networks.

Computer vision’ s advantages over many other
detection sensors or location technologies are generally
twofold. First, computer vision systems are relatively
inexpensive and can be easily installed on a vehicle or
road infrastructure element, and they can detect and
identify objects without the need for complementary
companion equipment such as transponders. Second,
computer vision systems can capture a tremendous
wealth of visual information over wide areas, often
beyond the longitudinal and peripheral range of other
sensors such as active radar. Through continual innova-
tions in computer vision processing algorithms, this
wealth of visual data can be exploited to identify more
subtle changes and distinctions between objects, enab-
ling a wide array of ever more sophisticated applica-
tions.

The key advantage of computer vision in transpor-
tation applications is its non-intrusiveness. In other
words, computer vision systems do not need to have
devices embedded, physically printed, or externally
attached to the objects targeted for detection. In this
way , computer vision ostensibly has operational advan-
tages over radio frequency identifier (RFID) tags,bar-
codes,and wireless access points, which require addi-
tional installation of complementary readers, scanners,
and wireless modems, respectively. Furthermore , upgra-
ding image sensors does not impose upgrade costs on
others. Converting to new image sensor hardware or im-
age processing algorithms does not require upgrading
tags, identifiers, or transponders devices on vehicles.
For infrastructure-based image sensors,image capturing
devices are very easy to mount, remove, replace, and

upgrade without extensive lane closures.
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2 Application of computer vision in I'TS

Computer vision technology also plays many other
roles in improving productivity and safety in traffic
management and other transportation operations. Many
surveillance cameras have been mounted along freeways
and main intersections for public safety, traffic incident
detection ,ramp metering, and traffic signal timing. They
have also been used as backup to calibrate or diagnose
problems with other traffic sensors such as loop detec-
tors. With the wide deployment of roadside surveillance
cameras and computer-aided analysis of traffic surveil-
lance video , transportation planners and researchers have
the ability to extract traffic parameters and patterns
beyond just speed and flow,such as vehicle lane chan-
ging or acceleration patterns. In addition, computer vi-
sion systems can help staff in traffic management centers
monitor more operational scenes concurrently and act
more quickly in response to emergencies such as crashes
or other adverse traffic incidents. The applications of

computer vision in ITS are shown in Fig. 1. as follows.

Human detection
Traffic sign . .
recognition Vihicle detection
Application of computer
Autonomous License plate
vehicles recognition

vision in ITS
Fig.1 Application of computer vision in ITS

Building
recognition

2.1 Human detection

In video surveillance, the cameras are static and
usually look down to the ground. According to different
installing places of the cameras, the surveillance traffic
scenes in which pedestrians participate can be roughly

3-5]

divided into outdoor and indoor' . Outdoor scenes

include non-motorized road sections, pedestrian cross-

=% Environmental fac-

ings, sidewalks, bus stops, ete
tors such as weather and illumination must be consid-
ered for algorithms in outdoor surveillance. Besides,
other moving objects will exist in the surveillance vide-
o, especially in Chinese mixed transportation system.

These objects can bring trouble to the detection task.

Indoor traffic surveillance scenes include subway sta-
tion, railway station, etc. We can consider less of the
surroundings factors and other moving objects in indoor
environment. Some typical surveillance images in traffic
scenes can be seen in Fig. 2 and the detection results

are shown in Fig. 3.

I N
Input Candidate
image regions

Features
description

1

1

1

1

1

Post— Human /|
process[ ] regions :
I 1

1

1y i

1

Fig.3 Human detection examples

2.2 Vehicle detection
Increasing congestion on freeways and problems
associated with existing detectors has spawned an inter-

0-15
! such as

est in new vehicle detection technologies''
video image processing. Existing commercial image pro-
cessing system works well in free-flowing traffic but the
system has difficulties with congestion, shadows and
lighting transitions. These problems stem from vehicles
partially occluding one another and the fact that vehi-
cles appear divergently under various lighting condi-

H6-200 Tnstead of tracking entire vehicles, vehicle

tions
features are tracked to make the system robust to par-
tial occlusion. The system is fully functional under
changing lighting conditions because the most salient
features at the given moment are tracked. After the fea-

tures exit the tracking region,they are grouped into dis-
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crete vehicles using a common motion constraint *' '
The groups represent individual vehicle trajectories
which can be used to measure traditional traffic param-
eters as well as new metrics suitable for improved auto-
mated surveillance. The detection system is shown in

Fig. 4 and the detection example is shown in Fig. 5.

/Framc l/ /Frach/ / Frame n ;

Vehicle Vehicle

Vehicle
detection unit] detection unit] - - -

detection unit]

Detected
new vehicle?

Y Y

i 1 -
Particle Particle Particle [
filter 1 filter 2 filterm |;

Return to vehicle

Intermal storage
detection unit

Vehicle tracking unit

Fig.4 Vehicle detection system

Fig.5 Vehicle detection example

2.3 Traffic sign recognition

Traffic sign recognition gets considerable interest
lately. The interest is driven by the market for intelli-
gent applications such as autonomous driving' ™',
advanced driver assistance systems ( ADAS y el

]

mobile mapping'”’ | and the recent releases of larger

traffic signs datasets such as Belgian'”' or German'*’
datasets. TSR covers two problems : traffic sign detection
(TSD) and traffic sign classification (TSC). TSD is
meant for the accurate localization of traffic signs in the
image space, while TSC handles the labeling of such

detections into specific traffic sign types or subcatego-

ries. For TSD and TSC numerous approaches have been
developed. The traffic sign examples are shown in

Fig.6 and the traffic sign recognition examples are

shown in Fig. 7.

[ Arrowregion
Texlregions

[ Distance region
(optional)

[ Arrowheads
"1 Roadnumbers

Fig.7 Traffic sign recognition examples

2.4 License plate recognition

Automatic license plate recognition (LPR) plays
an important role in numerous applications such as
unattended parking lots, security control of restricted
areas, traffic law enforcement, congestion pricing, and

automatic toll collection"®* %!

. Due to different working
environments , LPR techniques vary from application to
application. Most previous works have in some way
restricted their working conditions, such as limiting
them to indoor scenes, stationary backgrounds, fixed
illumination, prescribed driveways, limited vehicle
speeds, or designated ranges of the distance between

[34-39]

camera and vehicle . The aim of this study is to
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lessen many of these restrictions.

Of the various working conditions, outdoor scenes
and no stationary backgrounds may be the two factors
that most influence the quality of scene images
acquired and in turn the complexity of the techniques
needed. In an outdoor environment, illumination not
only changes slowly as daytime progresses, but may
change rapidly due to changing weather conditions and
passing objects (e. g., cars, airplanes, clouds, and
overpasses ). In addition, paintable cameras create
dynamic scenes when they move, pan or zoom. A
dynamic scene image may contain multiple license
plates or no license plate at all. Moreover, when they do
appear in an image, license plates may have arbitrary
sizes , orientations and positions. And, if complex back-
grounds are involved, detecting license plates can
become quite a challenge. The license plate recognition

examples are shown in Fig. 8.
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ST AR

1G4-402

MR T A

DU34Q3‘ DU3403; DU3403

%C:XU] t cx U ] B 6 1 CX0166

a) b) c)

G4402 ‘ G4402

GG4025

Fig.8 License plate recognition examples

2.5 Buliding recognition

With the wide dissemination of digital cameras and
various navigational aids for ITS the position of a build-
ing is very important for autonomous vehicle. The aim of
the building recognition is to localize the building posi-
tion and provide the ITS with useful information'*’.

The localization problems as considered in this
application comprises two phases: location recognition
and relative pose recovery of the camera with respect to
the query view. In the present work, we focus on the
recognition aspect and point the reader to some stand-
ard techniques for pose recovery. The problems of loca-
tion and building recognition have been addressed by

several authors in the past, mostly considering outdoors

scenes. Authors in [41] used vanishing direction for
alignment of a building view in the query image to the
canonical view in the database and proposed matching
using descriptors associated with interest regions, fol-
lowed by the relative pose recovery between the views
from planar homographs. Authors in [42] proposed to
extract invariant regions and used a set of color moment
invariants to represent them. Recognition was based on
the number of matched regions. The recognition part in
[43] was achieved by matching line segments and
their associated descriptors. False matches were rejec-
ted by imposing epipolar geometry constraint. An alter-
native approach was proposed in work of [44] on con-
text-based place recognition. The representation of indi-
vidual locations was in this case obtained by integrating
responses of the bank of filters over coarse spatial
regions and fitting a Gaussian Mixture Model to the
responses. This method enabled coarse classification of
locations and also exploited spatial relationships
between locations captured by Hidden Markov Model.
The proposed location model did not allow for actual
pose recovery of the camera with respect to the scene,
person in the urban area. This can be achieved in a
two-stage process, by first acquiring a database of
buildings and/or locations of a particular area from dif-
ferent viewpoints, followed by recognition of a new que-
ry view by matching it to the closest model in the data-
base. From the application standpoint this problem is of
interest for above mentioned navigation task. This prob-
lem is also interesting as an instance of object recogni-
tion problem. The class of buildings possesses many
similarities , while at the same time calls for the tech-
niques which are capable of fine discrimination
between different instances of the class. From the per-
spective of applications the natural concern is efficien-
cy and scalability, which will be addressed in this
paper. The buliding recognition examples are shown in
Fig. 9.

2.6 Autonomous vehicles

[45

An autonomous car*! also known as a driverless

[ [47]

46] .
car' ", driver-free car

car™®' | is an autonomous vehicle capable of fulfilling

, self-driving car or robot

the human transportation capabilities of a raditional

car. As an autonomous vehicle, it is capable of sensing
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Fig.9 Building recognition examples

its environment and navigating without human input.
Robotic cars exist mainly as prototypes and demonstra-
tion systems. Currently, the only self-driving vehicles
commercially available are open-air shuttles for pedes-
trian zones that operate at 12. 5 miles per hour
(20.1 km/h) ",

Autonomous vehicles sense their surroundings with
such techniques as radar, lidar, GPS, and computer
vision. Advanced control systems interpret sensory
information to identify appropriate navigation paths, as
well as obstacles and relevant signage'™’. Some autono-
mous vehicles update their maps based on sensory
input, allowing the vehicles to keep track of their posi-
tion even when conditions change or when they enter
uncharted environments.

Some quasi-autonomous demonstration systems
date back to the 1920 s and the 1930 s"'. Since the
1980 s, when Mercedes-Benz and Bundeswehr Univer-
sity Munich built a driverless car through the Eureka

Prometheus Project'*’

, significant advances have been
made in both technology and legislation relevant to
autonomous cars. Numerous major companies and
research organizations have developed working proto-
type autonomous vehicles, including Mercedes-Benz,
General Motors, Continental Automotive Systems, Auto-
liv Inc. , Bosch, Nissan, Toyota, Audi, Volvo, Vislab
from University of Parma, Oxford University and

3] n 2010, four electric autonomous vans

Google'
successfully drove 8 000 miles from ltaly to China. The
vehicles were developed in a research project backed
by European Union funding, by Vislab of the University
of Parma, Ttaly. "~ In July 2013, Vislab worldpre-

miered BRAIVE ,a vehicle that moved autonomously on

a mixed traffic route open to public traffic'®'. As of
2013, four U. S. states have passed laws permitting

autonomous cars; Nevada, Florida, California, and

63-67 S .
' In Europe, cities in Belgium, France

Michigan'
and ltaly are planning to operate transport system for

[68-69]

driverless cars . The Fig. 10 shows the autono-

mous vehicles examples from [ 70 ].

Fig. 10

Autonomous vehicles examples

3 Conclusion

ITS is advanced applications without embodying
intelligence , such as aim to provide innovative services
relating to different modes of transport and traffic man-
agement and enable various users to be better informed
and make safer, more coordinated, and smarter use of
transport networks.

Computer vision is a field that includes methods
for acquiring, processing, analyzing, and understanding
images and,in general, high-dimensional data from the
real world in order to produce numerical or symbolic
information, e. g. ,in the forms of decisions. A theme in
the development of this field has been to duplicate the
abilities of human vision by electronically perceiving
and understanding an image. This image understanding
can be seen as the disentangling of symbolic informa-
tion from image data using models constructed with the
aid of geometry , physics,statistics ,and learning theory.
Computer vision has also been described as the enter-
prise of automating and integrating a wide range of
processes and representations for vision perception.

In most transportation scene ,there are many image
sensors. We can get much information from the image
sensors. As a result, the computer vision theory or
methods can be applied in the ITS, with the develop-
ment of the signal processing,high speed DSP circuits,
many approaches based on computer vision could be
applied to ITS.
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A new color image encryption algorithm based on dual scrambling
about pixel position scrambling and RGB intensity value
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Abstract ; In order to improve the deficiencies of the existing scrambling algorithm effectively,a new image
encryption algorithm based on dual scrambling about pixel position scrambling and RGB color space inten-
sity value was proposed. Firstly, the rows and columns of 2D matrix would be mapped into 1D vector by
making use of new proposed scrambling method based on pixel position. Then a set of pseudo sequence was
generated by using the Logistic mapping, and it was ranked from small to large. The position that corre-
sponding to each element was recorded by group sequence ,,which was called key stream. Finally, the corre-
sponding pixel position of 1D vector was scrambled by index value which was formed by key stream. The
encrypted image was obtained by 1D vector rearranged into a new 2D matrix. The experimental results
showed that the proposed method had a large key space,and the scrambled image had a histogram distribu-
tion of white noise. The correlation of image pixel values was smaller. It greatly improved the ability to resist
the illegal attack and increased the safety of encrypted image.
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An image block encryption algorithm
of wavelet domain based on hyperchaostic theory

LI Hong-kai, QIU Guo-yong
(College of Computer Science ,Shaanxi Normal University ,Xi'an 710100, China)

Abstract ; Aiming at the problem of high complexity of image encryption algorithm at present, a new wave-
let domain block encryption method was proposed. First, the algorithm decomposed the original image into
multiple different resolution images using DWT ( discrete wavelet transform) , and the low-frequency coeffi-
cients of the image were scrambled by the hyperchaotic system. After IDWT (inverse discrete wavelet trans-
form) , bitwise XOR was performed on the reconstructured image with a sequence generated using hyper-
chaostic system. The experimental results verified that the grey information of the original image was hid-
den, this encrypting method had a large space of keys and high safety performance; and the scrambled im-
age had good performance of the resisting statistic attack and differential cryptanalysis.

Key words :image encryption; DWT ( discrete wavelet transform) ; hyperchaostic system ;block encryption
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A chaotic block encryption algorithm

WEI Feng
( Department of Information Management ,He'nan Economy and Trade Vocational College ,Zhengzhou 450046 , China)

Abstract; Aiming at the security problem of chaos theory in cryptography application, a chaotic block
encryption algorithm was designed based on the theory of discrete coupled map lattice and asymptotic deter-
ministic randomness. The algorithm used aymptotic deterministic randomness key to diffuse the plaintext,
and through the iteration of the discrete coupled map lattice the plaintext was encrypted. Then the validity,
sensitivity and resistance of algorithm were tested and analyzed. The results showed that the security of cha-
otic encryption algorithm was higher.
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3D face recognition based on depth data

HUANG Min, GONG Qiu-ping, ZENG Sha
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China )

Abstract : In order to improve the efficiency of 3D face recognition,a 3D face recognition method based on
Fisherface and LBP (local binary pattern) was put forward. The face depth data was firstly extracted,then
the feature of 3D face was extracted by combining the depth data with LBP, finally the Fisherface method

was used for identification. The experimental results showed that comparing with single recognition method ,

the efficiency of 3D face recognition increased using Fisherface method based on LBP_depth data.

Key words:3D face recognition ; LBP; Fisherface method ;depth data
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Design and implementation of 3G remote vehicle
exhaust monitoring system based on IOV

MA Ying
( Tianjin Optical Electrical Gaosi Communication Engineering Technology Co. ,Lid. ,Tianjin 300000, China )

Abstract ; Aiming at the problem of the long cycle , complex manipulation ,and low accuracy of the tradition-
al automobile exhaust detection method ,3G remote vehicle exhaust detection system based on IOV was pro-
posed. In order to obtain a signal value corresponding to the electrode-gas concentration, electrochemical
sensors were introduced for a chemical reaction with the exhaust gas; CAN bus was used for the real-time
acquisition of the electrical signal of the sensor node to calculate the corresponding gas concentration
through the control software; the 3G remote communication system was designed to detect the vehicle ex-
haust concentration within certain area,which could provide effective reference data for prevention and con-
trol of air pollution. The result showed that the system improved the inteligent, real-time and accuracy of the
traditional monitoring,and solved the development bottleneck of traditional exhaust gas monitoring system.

Key words:I0V ;vehicle exhaust monitoring ; electrochemical sensor
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Controllable 4-arm DNA tile self-assembly
based on DNA strand displacement and sub-tile

YAO Li-na, ZHAO Tao-tao, LI Meng-meng, CUI Guang-zhao, WANG Yan-feng
(College of Electric Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China)

Abstract; A controllable 4-arm DNA tile self-assembly based on DNA sub-tile and DNA strand displace-
ment (DSD) was proposed based on original sub-tile. The impacts on time responses of this design was
studied by designating new reaction rates to toeholds. Visual DSD results showed that increasing the popula-
tion ratio-active strands to arm strands and assigning higher reaction rates of toeholds could accelerate DNA
tile self-assembly. These simulation results could convince the possibility of implementing controllable DNA
tile self-assembly at room temperature in laboratory.

Key words: DNA sub-tile ;4-arm DNA tile ; controllable DNA tile self-assembly ;self-assembly at room tem-

perature
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Identification of chaotic system with noise via
dynamic threshold and stochastic gradient
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Abstract;In order to improve identification exactness of chaotic system with noise, a new identification
method based on wavelet neural network was presented, which was integrated with dynamic threshold and
stochastic gradient. The method made dynamic threshold to affect wavelet coefficients,the train process was
closely integrated with neural network and the threshold was dynamically and inversely modified based on
error function and stochastic gradient,so the error was increasingly shrinking and approaching to the ideal
output. The result showed that the method could reduce the noise of chaotic system and finally acquire bet-
ter exactness.

Key words : chaotic system ;dynamic threshold ;stochastic gradient ; wavelet neural network
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Parameter self-tuning fuzzy PID control algorithm of concrete

curing room temperature

SUN Jun-man, GUO Ting-hai, ZHOU Qiong, NIU Yun-long
(College of Electric and Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China)

Abstract ; In order to solve the problems such as the low degree of automation of concrete curing room tempera-
ture control ,the difficulty for the temperature control to meet the requirements of national standard ,the parame-
ter self-tuning fuzzy PID control algorithm was put forward. The algorithm through the real-time correction
PID parameters to ensure the system accuracy and stability. The Matlab simulation results showed that the pa-

rameter self-tuning fuzzy PID control system has better stability and robustness than the traditional PID.

Key words :fuzzy PID control ; parameter self-tuning ; temperature control ; concrete curing room
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Optimal dividend strategies for a risk model
under force of interest and transaction cost

YUE Yi-meng, ZHAO Rui, WANG Hui
(College of Mathematics and Computational Science ,Shangluo University, Shangluo 726000, China )

Abstract ; Considering the classical risk model with optimal dividend payments under force of interest and
transaction cost, with maximizing the discounted dividend payments minus the penalized discounted capital
injections as the object the corresponding Hamilton-Jacobi-Bellman equation was built by stochastic control
theory. A method to determine numerically the solution to the integro-differential equation was derived. It

showed that the optimal strategy was threshold strategy.

Key words : dividend strategy ; random control ; hamilton-Jacobi-Bellman ( HJB) equation
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Power option pricing of the continuous dividend
payment model with jump-diffusion

CHENG Jun-xiang, CHEN Gang
(School of Mathematics and Information Science ,He'nan Polytechnic University , Jiaozuo 454003 , China)

Abstract ; Assuming that the stock company pays dividend continuously and the dividend was related with the
price of the stock in the time that the stock company pays dividend, and the pricing process was jump-diffu-
sion process, the jump process was Poisson process,the stock pricing model was established. And it gave the
European call power option and the European put power option pricing model using insurance actuary pri-
cing. The result of Merton on European option pricing was generalized. It was superior to no-dividend payment
and it was more closed to the actual market situation.

Key words : jump-diffusion process ; power option ;continuous dividend
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111<1+T6)n+na(a—%)0'12 +L [<<9—1)M(s) - dq(s) —5/\(3)9+a(2ﬁz L) o’ (s) +r(s )]ds
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d, =

ﬁéaf’ra(smms) ~ N0, [0 (s)ds) 1T4 ES(T) = s exp{LTM(3>ds},mu ES'(T) = S”eXP{LTM“)dS}’F)fu

ol [ Borash = B enp [Tucoyas).

NHA exp{ - Lyﬁ(.s)d.s}sa(T) > G‘Xp{ - fTr(s)ds}k FEMT
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JZ&Z(LTaz(S)ds + na,z)

exp{naln(l +6) +%2LT0'2(5) + 71(9(&27—1)0_]2}]\[(01")
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