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ERFE NN A EZEBRBELRE DA
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(LRI UhEAEAEXESSRE WM 310027)

N E RIS IBRINBREEATRZ -EXAREATERIVE#EREMNE
RS, BT R MO R R R Z MR E RO S ARG AL BN RN ERE
BB AT A EEERERPHERTE. 2y ERSANESE, FEBERRIRS
=1, MRAZTENEE HEERARS “B# T/~ YRE N, BB THRFIR.

*x@iz Fwot, RBELE, £oED
S%S Q81 XEERIARE A XHEES  1000-3061(1999}03-0368-72

ERERRELERD, EWMEEEFREERNEERES, F2B 2 FHEE LK,
THHEPE-ITE2H, FLIERESENTL, ELRITLP, HR T AKEIBRETH
B, REHRATRFZAHY. XEERFESXEBIRLHBE T, HE N KT L Hk
A EFAIE NTHRSLRER, ERIBREEECERBSEILCBYESD,
AHAETHEARBEEARIRBEARALEN, TV HEBERAMERKES
EER AT EEEEBATRHENE. AXHAETHEP S ERRTE
HRBAEFHEEREGL BRERAERABNIEIATE, STXETETER
VHRMERAHANRSR, RHH#ESEERBSE =B, BAA LT IR
WY E, B REERKIES,

1 ABRFTFURER
1.1 ERHE :

WX=(x,x2,) T BN FEHZHEYER, B X~ (u, ), ME
TN THATR.

X—=t=7p"(z-u) (1)

EY PREIZH, HE

Ay
Az
PTDIP=A-= (2)
A

B A, Ay d, A A EBESHBHMEE, HE A,20,221,.20, py, pr pa N

BAUAIEZFENR, ) X WETRUSHOAMEIETHTERNEYERNEHAS, X
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B X HR: M ECHIEXARE 8958 TR,
tr = pl(x — u) (3)
Hp, RPN, B2 AL i TEXBEEE, :, R AT B PR,
XMETHBESEERRC.
LLE(1;}=0, 2.var{ ;) =21;, 3.cov(z;,1,) =0(i#}), 4.var(¢,)=var(tp) =" Zvar

(tn)s 5.8 var(1)= 02, 6. Mvar() = I D1, 7. X WE—RERHEAR N HEHT L

KF ap, 8. WIEZ A/ S 2, RH K A ETA BHHZHTRE, 9. LEHRAMTN
BVIRTEARE.

XY AT, EERBER 9, MERE X =(x,, 1,2, )7 HIFIRELLR, B,

X" =D Wx - u) (4)

Hd D, =diag(ey, 02 0,), v« B X BHERR, o, &, IRHEZE,

BiIR—P LB m MHBRTRHAT T - KRB, ERT mXxn BEX, IfHER
HEEIXT.H

> =uaxtx'T (5)

FFESBED 3 =PTAP (6)

He A BFEEER, KB AL 2,4, AHATEANAERE, Hd 1,21,
=2, 20, PRFIEFBERE, p, MA, RAFFIERE,

BMFETK MEFR(K<SPYRBT X=(z, 22 2,)T PRHKBHMFE, RITEEF
THAOBIA AR TR RIEZEHX TR EHEENEN,

AT ULEART K P ETMERTREEAKR/D, XEENREEFR 8 KXHE, % K1
EIEHF EFTEREL 80% LU LB}, A A N X FHKTSHEERHEWK T ETESE.
1.2 ERSERATHEERS

HERAMIRIBEES R IEFREE, TV TEBERABIBEANETER . A
BEEtE pH BRIRER R E RN N E BB RE. SRS, XETEWNHE
EMBEERERN~YEEBE -EHEm, HEREXETERAMEXEN, EMNEFaNE
BEEYE e St R A B8 MEMFETERITER, HARMRE =YK
B, BREEANANLRN. ExaiEgdE M RERXOBRERERL, BREE
ELEH., RITEABBEABIBT RIS D BRERE () . REKE(») . pH EHE
(S) BE(T(C)) RERE(:(h) REFERER (/) ZERAB(FYEBBEERE
X(8xn), AARRIMKF MK R FE RO BB AT ET SN, BRERMBEE~ENE
EXRYTE, ETMETHREFEBEE, HARR BT RATERERN S5 DA H
—AREFAER p, PR ER KU RPN GHTE, REHTREABEE PRI,
BREFETATESTHRNEERS ARENARERRE I 2R, HRKILE,
WRIFEE TR 8, BER 4 M E, SN EEFEMNTERRELD 80% U Lk, Wik A i 4
T ETERFEEIEELIR. SMFEREVW, ERHEBEAMMNFESBTRY . X8
fA) R IR B L PR RO BE RS B
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n

T(C) c/n
t(h) t(h}
c/n
F

1.3 ERSHBTFEmRERN

WERAETAEBAMN A TREERNAR YN EEHE R, RIOTLGAEL BN
EFMEBEYRE, BIEA RN ()R, HERNERELE 1,2, AR ETLUES,
BT RBARAELE, BRRNSEFBENE, AR,

pH ¢
) Exat | S l

P=X-HB
X = [cSte/n]) (7
B = [- 9992 2570 114 172 - 731591 T
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Fig.1 Multivariate regression Fig.2 Multivariate regressive rectification

1.4 GRANERTRBEIES R

AREBRABIBEETL, AERKEEABRIETERERTE, FHit, RAK
R AL SRR B SR B, A 3 PR, BRUER B R R R R IR
SRR, KB <eD), BIEMRE REEEKE L ERERRKFE, 5
BRESEREE, REPHA(1<:<:2), REKRE BRETRT L TR, ERE-BFK
FEGARFRBEE. RS >2), BRERE BRETREHLRFE TR, £%1
B EEEER EABRY, REFEIBEES S THUBL —RUERAIRH KL,
DABR I BE L BR CIR oK BE LU AR AL DA B R BE RS [HAE S _

S REE T, 8RR R R I ok BE | B TR BE LR R O, BL(E A
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—EERE, o an, HEF KBk 1.0 100
K, BB R RRREMT .

if (Ac>a,c>bl) and (A(c/n))>c,c/n
>dl) and {z>el) then t =1 0-6

if (Ac>a,b2<c<bl) and (A(c/n))>c,
2<¢/n<dl) and (t>e2) then t =12
ZHRKEBERES T HBRERLSRE, EAH 0-2
BT B H: [a, b1, 82, ¢, d1, d2, el, e2] = 0o
[0.5,3.5,2,10, 40, 30,50, 1501,

BET 1.2, B RE T =4 FRHE
WETE TR A MARXBIERE, THERS
BEAAR B, MERB(:<el), £
B(21<e<e2), BLH( > 12),

1.5 REESHBIATFHRERI _

REBALESRIME 4 R, DELZMELTRR  Onlineand Offline varisbies
REHARESE, AR CETMANERERARNELES e
HEERELETR =8B, 8—BAA S0t R Rk
PR R, XH, RS R R B RENS (g 0 i
BAMERECERR, M aBRA, E T 2R N MmER. _

EE B (8), MR RE 5,6, FHE L% Cancottien

BE 4R, HEFNEREREGEMERERESE g, popuamys
Ao BRRNBELEREABENBRYEEER FABRE 5,4 Miced nisdel proces
HAURRZBERE, S BES,

0.8

c/n

0.4

3 R o/ 0 WE RN A LE
Fig.3 Carbon concentration and carbon/ nitrogen
concentration rate varying with time

— o —cabon conc, —&—-¢/n

Pl=X-Bl (t<tl1)

P2=X-B2 {(t1<1t<¢t2)

P3= X#*B3 (r>12)

<X = [¢Stc/n] (8}
Bt = [610 - 778 7164 178 20284]T

B2 = [7317 365 — 669 125 — 548641 T

B3 = [38000 - 530 — 400 — 10 — 2806301 T

2 # #

EXEEXIERTER T EBR BT R, ST R A RSB o B
HERE, Y RMERERBEARS TR T2 E B MR HFE, A4 T BEREETR,
BB R RIORE R E REEREL, sRELBEBENERNFRTE. f
RERVHHANERATHHERREIBS =1 BRR, AR AR ER
M. #BERARMNEKUSETLEUAR =ZREHASERBERR, R ZTE B o486
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Fig.5 Segmented multivariate regression Fig.6 Segmented multivariate regressive rectification
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Moultivariate Statistical Analysis for Streptomycin Fermentation

Chen Yuanging Chen Qi Wang Shuging
( National Laboratory of Industrial Control Technology, Zhejiang University, Hangzhou 310027)

Abstract Principal Component Analysis, a method of multivariate statistical analysis, is used for an-
alyzing the datum of actual industrial streptomycin fermentation. This method is ideal for analysis of
large multivariate datasets with highly correlated and noisy measurements by compressing it into a
lower dimension space which contains most of the variance of the original matrix. A rule-based identi-
fication system is developed for dividing streptomycin fermentation process into three phases. The
method built by multivariate regressive method can predict the production concentration of strepto-
mycin fermentation according to three different phases. Good result is obtained.

Key words Principal component analysis, streptomycin fermentation, multivariate regressive
method
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