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Abstract: In order to overcomemodel failure problem, a 2ft senr modeling method based on incremental support
vector machines (ISYM ) ispresented In ISYM , an incremental samplew hich represents newv operational condition
is introduced to the model, w hereas an old sample is discarded from the model to control the size of working set
The proposed method is applied to predict the purity of para-xylene (PX) in a PX fractionation by adsorption
process Smulation results show that the proposed ®ft sensor model actually increases the adaptive abilities to
various operation conditions and lves themodel failure problen caused by change of operation conditionsor load

Key words Support vector machines Incramental learning;, Soft sensor; Para-xylene fractionation by adsorption
process

(PX) . )
PX PX W %
[, PX , o T i
1) e[ B[ D[R] F 2
' P é féﬁ i Jilt
5 TR A
4 Cs Wow oWk
) 4 Cs
1 PX
: 2004-11-03; : 2005-03-03
(NOYSFC, 60025308); “ 151 .
(1975- ), , , ; (1969- ), ,

’



10 : ISVYM PX 1103
, PX , KKT ol
, , gi(') _
1 |yi- f (Xi) |- €< 0,0(.',0(1* = 0,
’ (Xi,yi) Xoss;
] i~ f i = = ) i y 3 ]
N ly (x) |- €= 0,0< &, & < C @
' (Xi,yi) ansv;
’ lyi- f(x)|- e> 0,06 = C,
! (xi,y1) Xosw
) |
Z (- o)=0, o [0C]
—1
1V wr”k ” (3) , KKT ,
4
(sVM), g <0, '
M \
& ’ . gi( )
>0 |, KKT ,
(51
(1svM) 31
N , Cauw enberghs  Poggio
' KKT ,
Z _ (7, (Xe, yo)
V apnik € , KKT
[4] ’
SR ' Agi = K (xix) At~ o) +
K (xi, xj) A(o§ - D) + Ab,
X: {(leyl)l (Xivyi)y ’ (X|1y|)}l (xj, i )%bsl (X XJ) (0(‘ 0(‘ )
xi RYi=1,1L Agi = - K (xi,x)A(0- o) -
f(x)= W*x)+ bw,b R, Z K (o x)A (G- o) - Ab,
[4]- (Xj' j ansv
maxw = Moe- o)+ 5 Al- o) =0
! . : . (xl, i nbsv
- Qa5 (- )y (4
1 ( 9 Y ) Y= o- o, Xoos:
o6 - O - o ) (X ox;). .
2y % % : = {(Xslyysl)y ) (Xsnyysn)}y gi( ) = 0,
: . Agi(*) =0 (Xi,yi) Xobsa
Z (k- o) =0, | (6.7,
st (1) : (4) ;
0< o, < C,i=1, I Ab 1
s (pRn S H , A3/51 K (Xsl,Xsc)
Rn H, Q ° : = - f A){:, (5)
H ’ Ay K (Xsn,XsC)
. M ercer el K, "),
K (xi,x;) = Hxi) * Ax)), 0 1 1
|
f(x) = Z (- o )K (xi,x) + b 2 1 K (X, Xs) K (X5, Xs,)
-1 Q=1 . _ _ (6)
3 ISVWM ' '
Xobsr = { (Xi,y1) |0< o0 < 1}, Xow 1 K (Xs,Xs) K (Xs,, Xs,)
= {(Xi,yi) |0(i,0(i* = 0} wa: {(Xi,yi) |0(‘-,0(: = ij J yj = 1, ,n, n
c} B= Ab/AY.,

K (Xi,Xj) , (1)

 B= AY/AY, L B= AY/AY,j= 1, s,



1104 20

R=Q*' s < t< <t
B 1 (Xe, ye)
B, K (Xs;, Xs.) ( ) (X, y)
=R (7) 2
Bs K (Xs,, Xs.) (svDD)
+ AXT, (Xi,yi) § Xoos; ;
Agi(*) =140, (xi,yi) Xobs (8) w
i= 1, 1+ 1 max Q (B) =
m= K (xixc) + (XMZ anva xix)B + B ZlK (xi, %) B - Z BBK (xi, x;).
(xe,ye) XKoo R st 0s B<Cii= 12 I (10)
0
re| R s R D (x.).
0 D (x:)
0 0 O [11].
B |
B, D2(xi) = iZlBiﬁjK (xi, x;) + K (xi,xi) -
IR V- S S AN © '
8. 2y K0xix) By (12)
L1 D (xi)
(Xe, ye) X . D (xi) , ; D (xi)
R (8): ) Xi :D (xi) ) Xi
(4) (8 X bsy X nsv, X nbsv . ,
(9) R . D (xi)
32
KKT L agrange
R , , (XK, yi)
R :
Rij «Rij - RkklRikRkj, (12)
Rij R (i,])
33 ISW
X I
X f (x) gt
| (Xe, ye)
1) Stepl: A = 0,
KKT gi’< 0
Step2: KKT g
> 0, Aot”
( ). 1) g¢ =0, (Xe, ye)
{Gye), o (ke ye) Xoos, (9)

(xti,ytl), (th,Ytn)}, n ) R;



10 ISVYM PX 1105
2) Aot = C, (Xe, Yo) 0.999
=
] (XC1 yC) X bS/) y ; ’E
@ 0997
3) (4 (8 KKT , ¢ /
A H
KKT X s/, X nsry X nbss , 0.995 ‘
Step 2,
Step 3: (X, &),
Mol = 0 0.999 o E
Step4: o> 0, s L TR
(*) AE o —|ISVM
Aot & 0.997 frmmre N
) W=, (X, yi) 5 s Y,
. X = XNk, ye)}, , B 61 121 181
Step5; FEAK
2) 4 (8 KKT , (b) ISVM
KKT sz/,an\/,ans/ y 2 SVR
Step4d 2 ,
|
" ISVYM
3) (12) R f(x) = Z ("
n ~ N\ Y/ A 1 SYR , , SYR
- o )K (xi,x) + b, o, 00 ,xi b ,
Step5: , ISVM
Stepl ISYM VR
4 , ISVM
, PX , 2 ) ’
4 [2] VR
5 1
ISVYM
PX , 1 .
400 , 200 , 200
1
1 M Pa Q 90 ’ ’
2 /WtAvt) 1 60 !
3 Jwtint) Q08 2
4 /wtAvt) Q35 ISVM ISVM
5 /WtAvt) 450 (svDD) (T imeBased) ¥R
6 / 175 50 Q 097 3 Q 099 3 Q 107 4
7 /s 73 5 100 Q 097 4 Q 104 3 Q 111 6
8 PX /% 9 4 150 Q 097 8 Q1127 Q1324
200 Q098 1 Q1118 Q1575
ISVM C L BSVYM @
, ISYM SYR 5
K (xi,x;) = € Pl xi- 1 2, 10
p=Q5C= 20 , ,
YR ISVM (
SYDD ) 2



1106

20

PX

(References)
[1] . M1
46-52

, 2000:

(Feng X T. Techniqucal of Fractionation by A dsorption
Process[M ] Beijing: Chenical Industry Press, 2000:
46-52 )

[2] Pavone D, Hotier G Systan Approach M odeling
Applied to the Eluxyl Process[J]. Qil & Gas Science
and T echnology-rev, 2000, 55(4) : 437-446

[3] , . [J]

10(2): 1-3
(XuM, YuJ S Technology of Soft Sensor [J]
A uanation in Petro-chemical Industry, 1998, 10(2): 1-3

[4]V anik V. Statistical L earning Theory [M ] New
York: W iley Springer, 1998: 146-175

[5] :

, 1998,

[J] , 2003, 18(3): 358-36Q

(YanW W, Shao H H. Application of SupportV ector
M achines and L east Squares Support V ector M achines
to Heart Disease D iagnoses[J] Control and decision,
2003, 18(3): 358-36Q

[6]Naga | E, Yang Y. Relevance Feedback Based on
Incremental L earning for M anmogran Retrieval [J].
Image P rocessing, 2003, 4(2): 7-11

[7] Cawwenberghs G,
Decreanental Support V ector M achine L earning [J ]

Poggio T. Incremental and
A dvances in N eural Infomation Processing Systams,
2000, 13(2): 147-158

[8] BurgesC J C. A tutorial on Support V ector M achines
for Pattern Recognition [J] Data M ining and
K nov ledgeD iscovery, 1998, 2(2): 1-47

[91 Chang C C, Lin C 1 Training N u-support V ector
Regression: Theory and Algorithms [J ] N eural
Canputation, 2002, 14(2): 1959-1977.

[10] Tax DM J, Duin R PW. DataDomain D escription by
Support Vectors [A ] Proc o
Symposium on A rtif icial N eural Neworks [C ]
Brussels Facto D, 1999: 251-256

8th European

( 1101 )

[3]Bun S, Famlo S, Malesani L. et al A Dead-beat
adaptive Hysteresis Current Control [J] Industry
Applications, IEEE Trans on, 2000, 36 (4): 1174 -
1180

[4] Kavabata Y, Kavakami T, Sasakura Y, et al New
Design M ethod of Decoupling Control Systen for
V ector Controlled Induction Motor [J ]
Electronics, IEEE Transon, 2004, 19(S): 1-9

[5] Telford D. DunniganM W, WillamsB W. A Self-
tuning Regulator for InductionM achineV ector Control
[A]l Paver Electronics Specialists Conf , 2002 PESC
02[C]. Carins, 2002, 3. 1463-1468

[6] N ishida K, N akaokaM. D eadbeat Current Controlw ith
A daptive Predictor for Three-phase Voltage-source

Pow er

A ctive Power Filter[A ] Power Electronics Specialists
Conf, 2004, PESC 04[C] A achen, 2004, 2. 1010-
1016

[7] Telford D, DunniganM W, W illiamsB W. A daptive
High Bandwidth Current
M achines[J]. Paver Electronics, |IEEE Trans on,
2003, 18(2): 527-538

Control for Induction

[8]M alesani L, M attavelli P, Buso S Robust D ead-beat
Current Control for PNM Rectifiers and A ctive Filters
[J] Industry Applications, IEEE Trans on, 1999, 35
(S): 613-620

[9] Burton B, HarleyR G, Diana G, etal mplenentation
of aNeural N etwork to A daptively Identify and Control
V SI-Fed InductionM otor Stator Currents[J]. Industry
App lications, |EEE Transon, 1998, 34(3): 580-588

[10] Saetieo S, Torrey D A.
Space-vector PWM Current Regulator for Three-phase

Fuzzy L ogic Control of a

Pow er Converters[J]. Pow er Electronics, IEEE T rans
on, 1998, 13(3): 419-426

[11] Zhang C J, DunniganM W. Robust A daptive Stator
Current Control for an Induction M achine[A ] Proc
o 2003 IEEE Conf on[C] Istanbul, 2003, 1(23-
25): 779-784

[12] ShengM ing Yang, Chen-Haur Lee A Deadbeat
Current Controller for Field O riented InductionM otor
Drives[J]. Power Electronics, |IEEE Transon, 2002,
17(5): 772-778



