AT HE 8 H 3 th % &k Vol. 47, No. 8
2021 £ 8 H ACTA AUTOMATICA SINICA August, 2021

ETREHBCEMEHH T HRHENEZE

TH# WEWS LT kAR HEE
i OE FERWLORE RS, BUERENEE SR FERAEREN FEEFR, 2V HERENRRA LS. RE 5405
BAT M EZEREE. A, HFRUEFLR S BB N G, FEME 4y, ST EOICESLR & TS R, S DL S8 K
ML F2 10 PR LA 3 6] [RIE, BE & B 200 B3 n, JE T BEMLAC B M 4% (Stochastic configuration network,
SCN) i THE A TE L A FIZ AL RE ST ZE B A A T i IR 1) 8, 454 IEN4L (Regularization, R) $iA, A SCHH—
FloBr 2 () et SCN Sy2:, BP RSC 503, FFH T A4 RE 1 A, B8k B3 - Hr F1 Dok sE36 R . 5 SCN J7vkA b, gdisr
B RSC #8 BL AT 85 iy BB BRSP4 iz AL v
KR FERWL, DI RR, HE RS KU, @J‘ﬂﬁﬂﬁﬂé@ 1EN4L
SIASX  EAridt, HEWN, S, kEE, 2E8. AL TRV E M43 T Hia NE @i, 83tk %, 2021, 47(8):
1963—-1975
DOI 10.16383/j.aas.c190602

Underground Airflow Quantity Modeling Based on SCN
WANG Qian-Jin'  YANG Chun-Yu* MA Xiao-Ping? ZHANG Chun-Fu' PENG Si-Min'

Abstract In a main fan switchover process (MFSP), airflow quantity measuring by pressure drop across a duct is
the main means for monitoring the distribution of underground airflow quantity (UAQ). It ensures the safe, stable
and economic operation of the mine main fan ventilation system. However, as the pressure port is prone to blocking
and requires frequent maintenance, it is impossible to realize the real-time measurement of UAQ and closed-loop op-
timal control of MFSP. Meanwhile, with the increase of number of hidden nodes, the estimation model based on
stochastic configuration network (SCN) has the disadvantages of overfitting and poor generalization ability. To
solve the above problems, this paper develops a novel improved SCN algorithm by incorporating the regularization
(R) technique called RSC algorithm. Benchmark regression analysis and industrial tests show that compared with
SCN, the established RSC model possesses higher model accuracy and better generalization ability.

Key words Main fan, switchover process, underground airflow quantity, stochastic configuration network, regular-
ization

Citation Wang Qian-Jin, Yang Chun-Yu, Ma Xiao-Ping, Zhang Chun-Fu, Peng Si-Min. Underground airflow
quantity modeling based on SCN. Acta Automatica Sinica, 2021, 47(8): 1963—1975

Tl XML Y FE (Main fan switchover pro- R Ho ) 8T i — & TAEFERAL, 5—6F
cess, MFSP) #5712 FHRECRUER () Hp 822 4 A 71, HU 25 FH 2 KL, TR IS RGE A Dy 3238 KL D)
A 06 2T ot ) 3238 AL, SR A RE AT 1) T R R R E A TR bR, X AR AR O, BRI
A BN FL AT S I, PRAE 32 38 XL D) e i 2

i EL 2019-08:24 ST EL 2009-11-16 1 B2 T LR (70 A2 1 b4 U ST,

Manuscript received August 24, 2019; accepted November 16,

201.9 s IO TR HHE T TR, BULSLAE 5 I ZEIL R
XK BRI 4 (61873272, 61603392), VL7574 HARFI A 4

(BK20191043), YLI54 “XUAIRIBA” BIH (2017), R T AN FEOLIRSE eI T P AR 535b,

FHIFIH (xjr2019018) B i%%ﬁ’]ﬁ)lﬁ L A B K JE I (— A R E— A —
Supported by National Natural Science Foundation of China bl S N

(61873272, 61603392), Natural Science Foundation of Jiangsu ) B3 KU 2 A et AT B FLATE 2. (A

Province (BK20191043), Jiangsu Dual Creative Teams Pro- ﬁﬁ‘ﬁcii#?{/\, HEE/]{EE%T Ariﬂg‘éz}é j'jﬁf

gramme Project (2017), Funding for School-Level Research

Projects of Yancheng Institute of Technology (xjr2019018) #'TETAJ\ :J:ﬂf'f #TI1/E4j(ﬁ$Df/\/ ﬂ%{;m
AT MFHE
Recommended by Associate Editor LIU Yan-Jun E HU #F1/\’ }—L‘E*%ijzg%jj%j(% *J_L H

o b ML CLRER i 220051 2 PEFREE MR AR IRET . LIS R K B
PRI REEDG M 221116 JeZ TR, W R B 4 A RTR Y B, 9 % )

1. School of Electrical Engineering, Yancheng Institute of

Technology, Yancheng 224051 2. School of Information and j:':"F/f/\/ ﬂ{fi E/J }/I\ﬁ;” oy .JHZ #‘F{/\ 45 HEHLIE

Control Engineering, China University of Mining and Techno-

logy, Xuzhou 221116 PR A 5 38 LA B T P LR 2 i e SR AR s



1964 =l 3

S 47 %

XFT RS, B S I E R LG 7 ST KR
BH XTI BE TR R 2R G &, FER AT E #5018l
e H O AR K48 Navier-Stokes 77 F£ R EAE; X
THORT S, HTERZRMH T TR LR
520 B X 28 AT S LA AU AR A ) T £ RS o DA
SEAERL. IR SR R AL — AN R T 1 X
SCi, PR AR T RIS I 1) J A 7 v Sk R L
FETF s KE B 2 Bk A5 1) B A4
Ji, 38 A R A A R e AR ST AR, EH
T LA R — R B T 8 I B R BT S,
WL T IR AR ) SR KL D) o 7R
B i i 2 T HLERAL A, [R ATL BRASE 28 A S s 32 08
PAHL AT e 2 b AT A DA . 508 3k 3 () 1 i
o5 M B BTV, AN TR B AR U R I 2 8k,
AR FH i 5t o] DA S T R 5 KR B TR A
DAL 4 B B T b2 X AR H AT 3238 XL
ek A2 AR AL T B AR 0, SR [7) R ERS T
T A2 KB AT R 43 SR TR A s, 4
3L T HET RBF &M 1) kg M EBIAY.

A, BT H AR S, B e R
i TR G P 222 DX 25 UL SRR FE A8 0 B N SR 3 AR /N )
i) 3 & A FE LA 2% (Incremental random
weight network, IRWN) 4/ 7z T & 7% Tolid
RERJEERLE L TRWN A E o — R H i 0%
B R E AT E N 2% (Single layer feedfor-
ward neural network, SLENN), HufkGe 22 2% H
A T T ) 2 A AN g R B R L X TR-
WN USSP 1) A, SOk [12] 3@ 36 —28 IRWN i
AT B o AT A BRI, 15— A48 IRWN (1)
JIfeIEIL e 1 R — & AR AT N A 53 2 IR
iE. PR, FHRARE IRWN WS (¥ 20 3R 4% A 2 2
S IRWN FOCHE. i, SCik [13] $2H 17 — M T4
AL R KA I BEHLEC B 28 (Stochastic config-
uration network, SCN), H A EAF i EEITRE ],
M HBARRE) ). S5FfE IRWN #L,
SCN By B B PRI 2% o 8B AV s A AU K
{H& SCN BIEAKRSRAEAEUW T [ ] L

)RR, FA RS SR R H RS, SCN &Rk
AR AR LS A AL e Z ) M . i TR 2
TG I, AR 2 S I S MR R O B
R CLRN I SR R BLRLLT, Ti0X R Jn ds FAT e
ZE MR R, 1E BO LG I i R T A
FAAE, (TS BIA E A L V2 Re 7 22, ME DL PR
MH.

Ak, PLC il REi T 2 M H T 28 KAL)
Hd M. B T2 PLC 72475 8] 1847 303 45 1 R

i), 75 B ST — ANk /N RS X 28 SR s T SR
TP 5 77, R L B v & g AN RSF R
LG R R Al T AL

Bt R ), A SCN Bk py et |, 454 1F
M4t (Regularization, R) $A, ASCHH—Fgr
(e SCN &0, B RSC Bk, ZE A A
JiA: RSC-1 Ml RSC-IL. P AR AS () S E 12 A0 [H] 1)
ANERL R TRV BLFR P E S, R AH
(75 2 S R . RSC-T B0y i SR = 55 1
WAk B3 7N — e [ 700 SR Ay 5 B HE AL EE ) T RSC-TT &
K 4 R 1B AR B /s — Ffedde i Bt B R
6] YA 3 AFr A bS58 R B M EE SCN Bk, Ay
VEAYEAG e i I R ARG AN B IRz AL Re 0, T
Hidw4z 7 PLC A& FITHE I E .

1 FEBEXANYESEIEZESHE S
1.1 FBERANTESIERHF THREX SRR L
=4
FiERHLIF SRR 1 R, ks IR
(RGBS 4 AN RT3 2 354 2. IR ¥4 A TAE
FlE KM — 5 EERML, & HFERNN =5 E
R, FEA—5 3238 KL 564 R F I —5 K
KI5 = SEER]S BT —5 8B X T
RIS R B — N R R S A R G i
ML) I R 2 DI — 5 3238 XA i
B, RN 5 @A H R IR E R
e R R ) 32 s KL D) e R T R R
Je, BB =5 FIERML, BT S mE R T —
SR RIS, %P =S AR — 5 R B
R B E, BEN A ANRTTE2 BN G, AR —5
FEIBERML.

FiE KM R, RS RE RN G 8
KA FEFR AL, [FIBT SC2 S TAER S I 52,
o S EL 3 38 XL DT 98 3 R PR R Ak 4 ol e 2 2 24
H. T AR RE AR R AE REFEAKF RS 1T IR
(1 E e br, T H ke NI TAERBE R &, K
PERCR G Hzz 47 BEn, B A A 38 XL
DIt R P BR 45 1 R IZ AT AR A O T e /b 5 5
HX St 50 R ™ B AR I T A 45 XU (1) SE R
. AHRTESLERMN Y, BT AR KR S A K
SR G B AR A 2R, SUEBUEALE S
R T 3 R R N 2 ) R A AR
R0k, X3 R fbeh Mg AT A Zbh, MUREAE
FHAE 7 N RS Bk A 32 08 XL D) e i FRis AT
REFFET TAERA, T HA 88 T2 T R



8 FATHEAR: BT REALAC B ML T s R AR

1965

B HI s T IRL.

Bl FdEryed R =
Fig. 1

Diagram of a main fan switchover process
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Table 1 Related variables in the MFSP
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(rre) (52

FALTEH 1 HRIEBAITS /|| f | <limL o [|€} ]| <
Nallraik

S 2. R (38) AT AN, IENtE R ¥ O | |8]13
Hler|? Z | FH. Fah, AERLW (37) BIE
FH 38 K X 28 % 72 bR AU e |3 1T R &, AT IR
BRI SIGERE . Rk, e 2 Bt M RSC 5k
AL BEA R AN A B R, w0 H B A B R A sk
HE.
3.2 Eikmik

EF 1 AER 2 9 A A SCHEH I RSC &
ERIPA AR, B RSC-1 536 M1 RSC-1T 5.9%. H
F RSC-1I &%t RSC-T &% B A 5 He i ik Sl
B, Rt AS S0 A Y RSC-TT SR 1 Se B 3.

Ler—1(z)=ler-11(x), er—12(x), -+, €eL—1.m
(z)] € RV*m i L — 1 MEaE 235 50 SLENN
WezE, B, ep—1q(®) = ler—1,0(1), e1-1,4(22), -,
er—1q(®N)TERN, g=1,2,--- ,m. MHEWTEX:

IN
o

5 — (42)

hL(.’I}) = [gL(w}:ml +bL)7gL(wEm2 +bL)7' Tty
gr(wizy +b)]" (43)
A, hp(x) NELAREZET SHE. Ba 20
W?ﬁﬁ@ﬁ%ﬁ%iﬁﬁ%ﬁﬁiﬁf%% Hp =[hy,hy, -,
hrl.
e 9 1
HIE, Brg = (er-rang0)/ (gl + 5) (g = 1.

8. = er—1,4(2)" - hi(z)
“ hl(x)-hi(z)+ &

7‘3ﬁ$@ﬂ, %I)\#ZH/E% fL,qa q= ]_’ 2, cee L m.
HFRIE T

qg=1,2,---,m (44)
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(€1, (@) hu(@))’ BRI, SRR By, 85, . BY, w* =
§Laq = T — (L= —u) [wi,ws, - wi] BB = b7, b5, )
el 1q(@es14(@) N Py mme
Ao I (hE@) - he(@) + &) / (PE () NIAEFTHE RSC-T1 5L 2hE, 5 SCN-
hi(@) + =), TIT0 AT LA A A7 (RAIE S5 45 5 1 7T 3

RSC-II SLIE AR

45 8 PR 2 W 2% BN ZRFE A (e, ), Ho, =
{x1, 29, &N}, v, ERY, t = {t1,ty, - ,tn}, t; €
R™; e KBS ETT BN Luax , EREEE Ne, B
HLHC & ) B R IRBUN Tna; B —HIERIFRET =
{Amin : AX 1 Apax -

TE 1. MEMBHIEAL B 2 e = [t1,
to, - tn|T, BT C>0, —DRS/NPIELHE
BEl—e<r<1,WNMaTE: Q and W

SIE 2. A I ZRM B BE ML S £ B AT
AR

M L < Liax M| |€0] | > € I,

BENLZ B A

1) For A e T,

2) For k=1,2,- - Tha,

3) I3 M=, AJE R\, A] H BB B3z B
wr, Mo ;

4) 43 R (43) F= (45) 153 by, F
€rq, HRuL =1 -7)/(L+1);

5) If mingr 1,802, ,6L,m >0

6) ¥wy, M by, FHEE W H, ¢ =
S S FEREAEQ

7) Else i%[7] 2)

8) End If

9) End For

10) W ANz

11) FE Q R B i K € FTwS B wy, F
bi» #é’\ Hj = [h’1<7 hé, T 7hﬂ;

12) Break (i [5] 16) );

13) Else fE7 ¢ (0,1 —r) FRENL=4 7, &
BWoro=r+r, FREA2);

14) End If

15) End For

fay R T

116) wH B =(81.85,

IN—

BT = (HIH,+

17)
18)

Wi e, =t— H.3%;

/?\EO =er, L::L+1;

P, > e BT L, DU A5k v Al S A — 2 3
T KB AR B A I B R BT ) B SR
£ MATLAB 2016a 347, /] CPU 4 i5, 3.4 GHz,
MNTE N 8 GB RAM i) PC Hl. %+ Sigmoid %k
g(x) = 1/(1 +exp(—z)) 1E NP R E VLIRS ZE T 55
R CTT R B A Ao 2 X 4 e N o e A — 1 3]
X&) [0, 1].

FE— 7€ B W 75 7P 1 0 P A SRR HEAT PRA . 1%
FI TR Z (Root mean square error, RMSE)
VE VRN Sz AR T 4R bx. B BEAT 20 UG
B, 1% 20 KRB AP ME (Mean) Mbx ik 2=
(Standard deviation, STD) {E N AL R, il
B e K HBC B IKEON Linax = 200, 2545 FEHUE
e = 0.01. HARME RSB E K7L B AR B 7 H 25
gt

5 RE — N B AOI AL ) A

y = 0.267(109574)2 + 0.567(80‘%40)2+
0_36—(803:—20)2

A, z€[0,1].

1 rand(0, 1) BEALF=4E 1 000 N 1E NI 25
FEA, 1 linspace(0, 1, 300) %5 8] kg 2E 5k 300 4%
P 2H SR A, S IGIE T3 RSC-11 HIERE A AL
o IR I UL 1) R, R I R B AT AL B, R
FENGRREA H s il — 52 B9 ) 3 8. DI ZRpEAR
SEAALBEIA 5% , A A:

Yi,outlier = ¥; + rand(0,1) — 0.5 (47)

Ky € [0,1) NIEH—LINGREARTIZE i NMaT )
ML,2,-- N] HBEHLIEEL, rand(0,1) J9(0,1) Z [H]
(I BEATLAL.

H 20 (37) F1R (38) WI A, IENIML &% C M E 5
Wi Sy 2 SIRE R, C RIE R T LA ks B, ]
PARRARAE FE. N ELR O X W48 M RE B 52, B 5 A
[Ff O, % RSC-IT HyEdHAT i B C fE5EA {2720,
27197.” ,20’.“ 7219’220} EP’T&W\EX’{E_, gjj\:ﬁ 41
AEE . [F B E Amin = 100, AN =1, Lypax = 50.
MEl 2 FTLLE H, © 8/, RSC-IT &% Bl 2k h
e AR EE R Rk, Mo KRTF20n, 5

4.1

(46)
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— Ik RSC-II
0.5 —— % RSC-II
== Yl SCN-III
‘‘‘‘‘‘‘ Y%k SCN-III

920 *.15 *.10 *.5 6 é 1.0 1.5 20
log,C
K2  AEC T RSC-II A SCN-III 5325t s HEm AL i il
SR PIAORS B2 S5 RN EE
Fig.2  The result comparison of training and testing

accuracy of RSC-II and SCN-III on function
approximation with varying C

SCN-III H LA, RSC-IT &% o H 5 4 A
PERE. A4, WTF—ANEERIEN R O, 7TEMF
I ZRFE R, RSC-IT 5% b SON-TIT 513k AT
ARG B . [RIE, 7R ST ISR, 7 B e A iE
MR C . ILLEFHFIPELEH, RSC-T H ik
i & ERIEN L R C .

Kl 3 (a) AELE 5% FHET 1 000 AN UIZRFE
A, B3 (b) i A ek i A g I 1 R
A LA Y, AHEL T SON-III #9%, RSC-11 ik A
HHF LA RE S, B 4 T, RSC-IT v M2 3k
3 SON-TIT S BRI RMSE. ME R &2
W S H B3N, RSC-II iz A BE )45 3138 s el %
FEAFEAAS, T SCN-III (M fe 8 2. X 2K
SCN-III FIE MR AP e A i, JF HL A B &
JETT SN, kR 1 R D™ B RSC-IT 5k
I GO IE Ak ZR B0 R 1 0 DR AR 1 A
FE, A RO A R 3R 2 T R
() B AR S0 25 S

4.2  FEHIRE

N — BB T RSC-1T 59k 106 2k, %
H UCT it 2> A g DA S ds 4R 347 5256 AH G
BIENE B HEE R 3 frn. RARMT
BR B ALL I 30 ) SR B A T I SR B AR B 5,
I Gt BENLIE L 5 % HIFEA; 2R )5, 18
1b 2 (47) Xk v B B AT AR 2.

M 5 T LLE W Bl Fe A 2 S B,
SCN-TIIT 53 1A 4 RMSE £ 8101 & b T
M RSC-II H% 1l ik 88 RMSE #& 111, Btk
SCN-II HiEH B A IS, 11 RSC-1T HiE AR H
LI HA ) . 3 2 PR B B 2 20 e B 3
P2 P 25 25 R AR A0 T 52 4%, A3 SCN-TIT 592

0.6

osl o VIR
y | A

04r
0.3r

> 021
0.1

0
—0.1F
—0.2

0.6

osl o PAEEA
) % R SCN-IIT
osl RSC-1I

031
> 021
0.1F

—0.1]
-0.2

3 (a) BE 5% REHEN 1000 MEECEBINIZREEAF
HAREREL; (b) PR AR i i A e
Fig.3 (a) 1 000 training samples containing 5% outliers
for function approximation and target function;
(b) Approximation performance on the test
dataset by two learning algorithms
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‘max
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Fig.4  Average testing RMSE of the two algorithms on
the test dataset

P i A i, R B s R IR 7. T RSC-
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FES AR MR R, b 7 A il i, 0 i
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Table 2 Performance comparisons on the function approximation

-~ AN Lina B3R ERE (Mean, STD)

o 50 70 90 110 130 150 170 190
SCN-III  0.0315, 0.0032  0.0329, 0.0033  0.0388, 0.0048  0.0396, 0.0032  0.0459, 0.0043  0.0512, 0.0058 0.0526, 0.0048 0.0557, 0.0095
RSC-II  0.0229, 0.0019  0.0209, 0.0013 0.0209, 0.0008 0.0209, 0.0003 0.0210, 0.0005 0.0211, 0.0004 0.0213, 0.0004 0.0218, 0.0003

3 9% 5240k S b S \ . N

w5 RIS SRR SUEATBULEL, A BB 1, AN BN 1.

Table 3  Specifications of benchmark problems and some . . e L B s
parameter settings MK 6 ﬂu%ﬂj, RSC-II FE Rz ARE J1UR 4%
¥ N-TIT SRz ARG . MR 2T SOk
B RYE W JIAEOE WREUE  Ame AN fEF SC ﬁ /ﬂ;ﬁ% Hjjj ‘f Fﬁ H E r #%Ug
Wi 12 1 sas ww o or 00, PURBIUANOE L RURIE . B
e 01w ws 1 oy BRI RSCAIT IR RMSE 12 4R
Yacht 71 227 81 11 FEBAR KT, T SCN-TIT FEMlR4E 1 RMSE |k
Airfoil Seltnoise 6 1 1352 151 1 01 FE e . B, AT RSC-II &y, SCN-IIT

Quality. Concrete. Yacht. Airfoil Self-noise %
k.

43 FHTHREXEM-T

T P A/ (1) S 36 05 LR IE T BT 42 RSC-IT
BRI A, AN TR JEAE S b 3238 KL D) 3
FEEAT I T 28 R A it 7R SCBR T 3L R4k
1 500 MFEAAE g g A5 1) i N\ s 00, g
1 400 MEAAE RN IIZREAE, Fogk 100 AR
KR . SR AT A/ 5 e 2B 7 30 D11

0.40

0.36

0.34}
@ 0.32}+ ‘
= 0301

0.28}

0.26

0.24F

0.22

_________________

50 70 90

(a) Wine Quality

4.5
| [—RSC-IT ;
LOr = serm
35F
3.0} ’
1 /
Z 2.0t
1.5+ o
1.0}
0.5}

7090

—

(c) Yacht

5
Fig.5
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RMSE

RMSE

SR T A E AR S, HIREET Y
PR X 285 25 K 849 J0 N BRI, SCN-TIT Sk = 87X}
(FIRE 1, IS 32 ARE 1 25 B AN 2 1 17) 8.
SN T IENAL B2 %0 C 1) RSC-TT B0 X A5 70k B 0
BIR ST YT, FEORUERS FE B R, BERAR TR
FPE. 3R 5 B T PR SR SEEL R R AR SE IR 45 R
B 7 45 T AE Liax = 50 B AP S92 (0 90 1
fe. WILLEHY, M ELT SCN-III 53, RSC-1T &%
(04 VB BEAR 27 s A& S B, BRSPS i . 45
b, R RSC-II J5 i 8 57 (3 T A 4h X Al T
RIAT DL DR i RS B el B b AT LA, U2

1.8
1.6
14t
1.2+
L0}
08t - -
0.6

0.4F"

0.2

......

110 130 150 170 190
(b) Concrete

50 70 90

2.5

RSC-TT
2.0 =

w0
@]
=
—
—
—
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%o
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(d) Airfoil Self-noise

ANIF] Linax N RSC-IT A1 SON-IIT S350} = A48 45 (1913 RMSE % Lt
Test RMSE comparison of the RSC-IT and SCN-III algorithms on four benchmark datasets with different Lpax
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Table 4 Performance comparisons on benchmark datasets

Btk Sk

ANA] Linax FT3E R EERE (Mean, STD)
50 70 90 110 130 150 170 190

SCN-III  0.2476, 0.0233 0.2546, 0.0531 0.2543, 0.0492 0.2559, 0.0464 0.2908, 0.0612 0.2997, 0.0841 0.3480, 0.1484 0.3934, 0.1886
RSC-II  0.2232, 0.0011 0.2229, 0.0014 0.2229, 0.0016 0.2225, 0.0016 0.2231, 0.0017 0.2235, 0.0022 0.2236, 0.0021 0.2238, 0.0021
SCN-III  0.4017, 0.1060 0.5209, 0.1587 0.7120, 0.2247 0.7739, 0.2010 0.8640, 0.2324 1.3580, 0.7945 1.4025, 0.4526 1.6700, 0.5415
RSC-II  0.2248, 0.0068 0.2277, 0.0059 0.2295, 0.0094 0.2295, 0.0076 0.2323, 0.0089 0.2341, 0.0090 0.2384, 0.0063 0.2416, 0.0056
SCN-III  0.3167, 0.2289 0.3528, 0.1436 0.3820, 0.1781 0.6620, 0.2900 0.9062, 0.5600 1.2226, 0.3571 2.7450, 1.1718 4.0242, 1.0377
RSC-II  0.1308, 0.0209 0.1216, 0.0107 0.1197, 0.0152 0.1168, 0.0111 0.1164, 0.0118 0.1113, 0.0117 0.1056, 0.0112 0.1066, 0.0113
SCN-III  0.2607, 0.0313 0.3489, 0.1007 0.4332, 0.1219 0.6615, 0.2487 1.2668, 0.4213 1.4295, 0.5883 1.8264, 0.5194 2.0539, 0.9744

@ RSC-1I  0.2281, 0.0091 0.2378, 0.0147 0.2332, 0.0153 0.2395, 0.0214 0.2443, 0.0279 0.2615, 0.0402 0.2437, 0.0234 0.2848, 0.0512
0.12 AT DL S UL R R 53 4b, B T8 XL D) e ad
—— B8GH L fiﬁzl—‘iﬂﬁ I 22, i B g ke & }:'11,\ AR
o101 P G, JEF RSC-IT 9 IR AL 5 2 4 5
.08 $OM 170 W7 R B L BT 12 A ﬁni‘ﬁ@!ﬁ%f;.
Z o PR, A SR $R 7 RE i Y T 32 UL e 75 sk
& 0.06} o P il R AL
ooif 5 gEp
00%0 00 130 170 210 250 290 330 370 410 FHX) SON Sk B A7 A2 I 40 & Az AL g
L ZEWY IR, AR SCEs & IE ML BoAR, $2 H—Fog R i
N R e sk s TOC S, PR EBMBLBILE F O

EG A 5 SCN HyEmH G, #72) RSC-1T

Fig.6  Average testing RMSE of the two algorithms on o e -
the actual MFSP dataset BERAN B s B RS R, 1 B A S 1z
TRBE ). N EE R RSC-TT Sk AT LA 20 4
£ 5 {EFR MFSP #da4E EHITEREXT LL
Table 5  Performance comparisons on the actual MFSP dataset
- ANF] Linax XS R BE (Mean, STD)
1.
50 110 170 230 270 330 370 410
SCN-IIT  0.0287, 0.0029  0.0494, 0.0039  0.0623, 0.0069 0.0758, 0.0063  0.0837, 0.0059 0.0983, 0.0107 0.1033, 0.0096 0.1146, 0.0095
RSC-II  0.0269, 0.0021  0.0316, 0.0017 0.0372, 0.0035 0.0411, 0.0046 0.0424, 0.0047 0.0454, 0.0066 0.0460, 0.0054  0.0509, 0.0077

75 75
O SEZBR{E O SEZBR{H
Orlxfhit| g ® % Orlx it | s ® ¥
65 §* # # * 8 65t Q&ﬁ ® ®
60 % ] 60 * ®
o e ¥ ”* iﬁ%es % o Ko ®e§ e Q
< 55 s % b < 55 2 o @ ®
= ® [] E& % = ® ] & %
50 -% # % % # 50 .%5 * ] ¥ [ %E R
15 ”*5‘ " e % o 5w PO TefE P s e
r & Q@ ®
% . ® & ¥ & [ & [
40 Ry a; * % e& g o Whe, @ F Ty &g ® of g @&
r% %y ™ ie‘ é rﬁ@ ® 9 %. @?ﬁg %* &
9 20 10 60 50 100 9 20 40 60 80 100
HNFEAEL HINFEASL
(a) SCN-III (b) RSC-II

7 Lmax = 50 FTAT R MFSP £d &£ A RE: (a) SCN-III; (b) RSC-1I
Fig.7 Test performance at Lyax = 50 on the actual MFSP dataset: (a) SCN-III; (b) RSC-II
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