ERAES EB A2 IRXKESFR Vol. 23 No.3
2004 £ 5 A Journal of Wuxi University of Light Industry May 2004

X EHRE :1009-038X(2004)03-0051-06

N LHpE %5 45 6 8 15 RIETERT RS RO E R i H

Rk, R, P, LB
(IHAY TUAHHARKEREAERE,TH B 4% 214036)

B OE. BUA—#HAHap ARt TE CRAARERREL AHB ENANLHSE
TRERHE AFAEKRSR.EZIRAFALALRERAN LA PO —HHEAK B 5
Bk K 3ANAR MR EHAEAFRAREFAUE  AAAIHLRLHELRK ANNH LR
BRI R AR YR BERANESET B TARR RS RBAE M P RERFZEX A
RN AFARAGARE A ARGk CARAHBY £H4 FAKL, AR E ANN
WO BB RFENAR S REA, £ 448 ANN & GA S R B ARAMNE TREH
RO REEG FRLERE SR EEHE.

XA ATHSRE  REHEBEY MR

hES#S. TP 389. 1 STRAARIREG: A
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Abstract: Rice roasting process is a novel technique for raw starch gelatinization. It uses heated
air to replace water steam for processing rice under the conditions of high temperature and short
time, and is a new technique for making rice wine with the characteristics of easy storage and zero
water pollution. This study measured three major process performance index, starch a-ratio,
total fat and amino nitrogen contents of the roasted rice under various operating conditions, then
the relationship between the performance index and the corresponding operation variables were
modeled by artificial neural network (ANN) by learning and training the corresponding data sets.
Based on the models obtained, genetic algorithm was used to optimize the rice roasting process,
which is to search the optimal operation variables corresponding to the expected performance
index. The results showed that the combination of artificial neural network and genetic
algorithms could accurately estimate the operating variables for the expected performance index,
by evaluating several data sets unused for the ANN models’ learning and training.
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B 1 R — o 4 30 B0 (3 JRORE S M T 4k B9 7 e, BD
RS BRKER, B Get EALEFE R k. &
FrHEREMLESGBFTHREL, MELEHERIE
EHE AERENENASREERELAR, B
BHRE EEARERER S HEARSHRE
H PR BT B BT R D R R Ok
TEBSHENESE P, EIBRNBAESH
XKD K MO FR AR B BB AR, T 5% 69 AR XX %
BRAMERABREREFEEZE W, BEXRIR
EHRBEUAREFERE. B I ROERETA
BFoRLR B ARk RES RS W E
BEEMERESNRESENGCE . BUBRE.
WHtEFK AR EE A TESIRE—-1E
FEOMEMERRN SR, BAERT B
FR B E R B R, 3 R X AR AT
Bk,

ATHZREANNHEFTEERREER
REEBERN—THARTER. BEITENE
REOAKEFEH, ANNBREABTLABRLIER
HAKAE S SRR/ T ZHAY. &
FATHENERABEAZHRBREANFBE
YIEEEEE, HEAHE R ERERE K
FOMBENRER A 5EEMBER ML, RE
MK, BP-ANN W& 2 ST AR N Z
H—FERMR ARG EMEER, IGETRA
BERAGEEEYE. BP NEEHRH A, REBE,
HEAGGTHE TEXHATERERHER
MEFARNBREEWNERAREHRS.

B & W 3 (Genetic Algorithm) & #% GA, B#
LA B 1 £ 0 3 B A PR R T R OR A — b4
EMEAEE CENEYREFRS RS
K EHEEFHONH ABRREREBRINK, T
BIANBRBAILRBEE. BEEEEUT AR
EEMARBEFRENER ERAREAR,
KRB HENTROBEERRBEPY— &,
HFEEINEGERFHEHERX RERENE
FRERT AN A AT N A - EEEE,
HATBEREHRER. BEAZN I BEEZETE:
HE. XX, ERSEER,GA ERBESR PN
AAEEFEREDNEEMBEY R ERE
JE YD I S BT DL R AR AL SR R A ST

HTERAEREIBRE-— I FEEERNTRE,
SREABRHEERBEREENEE. FEHZRE
Fi ANN #1 GA 9 F7%, 6 fl MATLAB 6.5 5
B R X KK D 1t F8 AT B AN AR AL

1 s ik

L1 KRGS
L1 SE8MH ATEMK L. B2 ml
1L B (BB 10 X 10* u/mL) B FEF 100 mL; FHE
FE GC710, B 8 B B GCL06: B AR A
Fo8h SBA-40B A Y5 BT AL, LR B 2B AE Y
PR & RIECHIE 8% ; Sartorius MA40 K4 X
T
1.1.2 XR&SBY EREEDRZTLMAY
BT . EWHESH 3T FTERESIHNRRKROE
KB RERD IR B R et A, R A PR R
HRIERXH L, (39) RH B 1 , R I & At X B &9
REAGHTED AR, SHED AKX S ERNE
IR AETF I ERBME, REKMEKEL
30 Ck Ry BB A E R .
1.1.3 gyasgdgirng BMAeRHNNeErER
P 1 ok B8 1h SR B I 312, R R B A
MEEARKBEZN. EBRFEZRINE RS
BEMUEBEAGT A EABKEEDKTNE
ARFEMN EERHTNE WEHFERAFHE
HEHEEE.
L2 ATHERMEHEHURER R T
R T -1 32 BP WEAREEH, LE
LMABRHZTEN 3, B M ARTHINNRM
MEMALZE, AKBEE. ELREMEY
BHE. R RERNERN 0. BEEREY LigT
TRERANRERE L EBER, IR B SR
Mo EERSE B, ZTEHHEMEREH I
3IX10X 1 MPEHHS. K,z REAABM G
BRZPRE MALE O MO HBIRE
FEEEMEBEFNE ML TR, KA
BA) « MERFRTRME W, MRBRZH, L
& Sigmoid T& 2 #4915 % iR $UT Y SE. A2 A o )
BEEAE—MRERT. XRE Nl =3+1=4,N2
=10+1=11. £ R & BTHEWE W, ERMEKE
JHlgdRPaRbARE ELRE BH
HHHESHENEREENHTREZZEER
TSR d. R B MATLAB # #9 Neural Network
Toolbox AL 15 H 5 1R 4L Ay M 48 2% 3, Y G0 45
HEHHTHE, TEHEEERTANNEW,,
PTBB AR T BRSSP A HERE
PR EI R BERY.
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Fig.1 Three-layer BP neural network model
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A AT 4L BB F0 AR B JE A BN 1845 N=2).
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BER AR — SRR,
5) i 38 X AR 5 55 A A T X SRS R
BB AT BB IRAE , I BB — R BB
OREPTERDE S, HEXBHTHBIE
R¥.
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MBI AR A B BB, B 53R AT ¥k
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HEmuiEME W RIELHREMAERXX
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HEATT — R, X R A0 10 1R R R BB RIE B AE A H
BAERB/AFEREE S EZHH MR
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KASLBREK 0.01, X XK 0.6, TREE
0.1, %k 40~100.

2 BREH#®

2.1 KKBRHPEEFERETREANEFER

BAKBRE S min 7, AR KLFE WL
45 s WREMAR JEN R B EM EERTES
BRI RERUA ML, FRLE 2. ER KLY
B 1) T8 14 3R i O B O PR T R ML AR IR
BiAE 240 CHb, B RBEBHBER, FFHEARE
R WA RESE 90%. R, [ — 8 E T K 1batiE
KB LR B FERTIH)  RREETEY
A K 0 I (6 58 G K K B M AL 3. A 0 K ) BB i TR
B SREE R B E KT R Z R, B 250 Cla
FHEERE. RE. EHRNEDERET, B
B BER R RSB EBD. KKkF S TFRANE
EREBAYOTHREEZELBESNT R LT, B
T 150 CER,BEE DR LK F RN R W5 T
M. — M= BT A8 B B0 R 2D R B AL R B L AR BT R
BENPBR BEANEAETHRNER R THRX
HORE MATERERTEHAKREERNTES
0d o O AR 4 R o ) R SR T E

-

LE
1007 = Bh RS H
+BAERRRSY

80k

—
>

60

BLE/%

40

20

0 A . ) 0
100 150 200 250 300
wE/C

2 AKBOPEEFMREERTANELES
Fig.2 Basic change pattern of various performance in-

dex versus operating conditions

2.2 ANN ATHEM&EB e HAKEE

HERIBE ANN ATHEMERE K 33 E
WAL R 5 15 2 8 (R IET A 55 10 R B AR b b
) IR, 23 BRRMT R B0 B SWRAES RN,
BZEFEARBASBSRAESHOBIE, 2R Ak
YWHMEINTI RS AMEMERBFEES
BOTEKAE W, B & 6 BRATIGMES
BIMOE , I RIE M BT 18 B89 ANN A T Hh 2 B 45 4%
7Y 10 Y6 B 1 S RE . A SRR B PR B A Y



54 X 4% £ 1 x

o 22 I 48 MR 43 511 225 25 500 YA 250 W B9 I 4 A
PR V% , 4R A P 45 M0 R B 1R 2 S oy 1 4 Bk 3
5.52X107°f01 8. 38X 107°, [ 3a.[& 3b 44 HIFER A
— b CSEBRE /B KA B985 10 2 F0 s B % B 40 3k B9
BERTUESEFREZAINEEXR. mBEER R
B, AR BIE SRR A AR
EWNEFTUEY, BTNS¥INBENRT
PR O RIE AL e X E R RO B X R B
N0 2 ) 45 15 B0 B 5 Lb 2 o 0 00 00 4% 10 1 £
2 SMREREIAR Z A X R, AT /G Em
BEBENETTHERE T HRERABER. FX
BEARBSBOMZNEHER OB, B
BT RRARAEAR XA,

L0Te & 591550 % 5 1 90p
RCET SEES TRl re

0 0.2 0.4 0.6 0.8 1.0
BRE

M 3a  ANN X840 3 0 T 14 4

Estimation performance for starch g-ratio by
ANN

Fig. 3a

0-7Me g 15y 25
m kB H]
0.6

0.5F

HEE

0.4}

03

0.3 04 05 06 07
s

3b  ANN 3 Rg R 52 3 43 880 0 150 U 44 e
Fig. 3b Estimation performance for fat content by ANN
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Tab,1 Comparison results of actual and estimated operating variables with starch a-ratio as the sole performance index

M qHx Xt B/ C #xt B Liibs)

B : . . .
x MK %% R/ min BE/% WE/%  BE/s  BE/Y%
1 55.1 5 150 55
2 74.8 5 220 55
LhEBIESK 3 83.1 5 240 55
4 87.7 5 260 55
S 81.7 5 280 55
6 92.3 5 310 55
1 55.1 7.6 52.0 173.9 15.9 46.5 15.6
2 74.8 3.5 30.0 218.6 0.6 55.3 9.6
BEAZTMSH 3 83.1 5.0 0.0 254.0 5.8 57.4 4.3
4 87.1 5.1 2.0 289.2 11.2 50.7 7.8
5 81.7 1.5 70.0 256.8 8.3 53.8 2.2
6 92.3 5.5 10.0 313.0 1.0 61.6 12.0
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Fig. 5a Starch a-ratio & fat content versus genetic gen- Fig. 5b Operating variables versus genetic generation
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Tab.2 Comparison results of actual and estimated operating variables with both starch o-ratio and fat content as the complex per-

formance index

¥k Fig B B B B BEE/ iy
A K /% S/ % B} /8] /min T it ) /s
LHBESH 1 91.55 0.328 5.0 300 55
2 91.63 0.321 7.0 300 60
BREHETMBH B’E 91.55 0.325 6.5 303 62
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