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Intelligent Selection of Simulation Experiment Design Methods

Based on Hybrid Reasoning

LU Ling-Yun' LI Weit YANG Ming! MA Ping'

Abstract Due to the variety of simulation experiment design methods, it is difficult to choose an appropriate method in
the practical application. In order to solve this problem, a hybrid reasoning method for selecting simulation experiment
design methods intelligently is proposed in this paper. Firstly, a workflow of intelligent design of simulation experiment
based on hybrid reasoning is given. Then, the attributes of cases are divided into three types towards the case retrieval
strategy. The difference measurement models and methods are given for each type. Meanwhile, the weight assignment
method of attributes based on neural network is given. Furthermore, when the recommended case fails to meet the
given similarity threshold, a rule-based flexible layer-by-layer reasoning (RBFLR) method is proposed by introducing the
concept of attribute priority. Based on above, the case base and the rule base are designed. Finally, the effectiveness of

the proposed method is verified by experiments.
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10 A T4 FNe N* SERAL BT
11 D5 BRI EM e N* SR B

2) MU
RBFLR 77 A7 B R AL U 4 0 e 3 e
B, BT R A B A AL A 2 S E R O T

HIEAT DR SREHE R, X HLR 5 S0 A [l ) Je R
ZIm AL, gk 2 PR, Hod, B T AN B ALY
PFIEE 8 25 10 ANMEtbE T AR AR
P, W05 B SR I o B E . AR AL 2
I, F R 54 RS A B PR IBOAS [R) (LI X B 1 ke
FIBPEA SRS B Se k. e 3.2.1 5 550, AL
2 F B 25 AR SR MR R R AL Y, W R — A SRR
PEX B — A~ B2 A e SR @ PR 7 U7 il A5 03
JUASHA R 2 P SRR B A — X B — A Ak
HEPER T k. FE3R 2 Wb s T AT
% TR A5 TR IR B He g A X

x2 HUJE

Table 2 Attributes of the rules
ID @t JEMEIUA JEYEER R
1 S H i EP € N SR B k1
2 SIS R EDe N BB ko
3 RO R SCe N SR B ks
4 ZPHFZHEHNVAETT FIe N S B k4
5 Rtk VA MIe N BB ks
6 AL BB R 7 CGeN SR B ke
7 LEEAYEE  EEe N WA ke
8 IKFEL FLe N FEEI ks
9 FIRIREL EN € [s1,82]  SEHCRIXH ko
10 T FN € [ni1,n2]  SHCHXIA] k1o
11 frEIERRIy%E EMe Nt LB /

i EP € {1) SHEERF, 2) FRRBESH, 3) ik, 4) AiE
LS, B) REEHE, 6) Fr2aHT, 7) L&tk ED € {1) #95)
P, 2) A, 3) AR, 4) BEHLME, 5) €k, 6) JFHHE}; SC
€ {1) ~mZuist (FRmEa), 2) —mEmt + “FHTLERY, 3)
ZHE W (SR m), 4) BN ESY ) FI e {1) f, 2) &}
MI e {1) &, 2) &}; CG € {1) fi&, 2) &}; EE € {1) fi&, 2) %&}; FL
€ {1) 2~3 KFHE, 2) 4~10 KFHE, 3) KT 10 KFRE, 4)
HKTESA Y EN € {1) [1,n), 2) [n, +00), 3) [27, +00)}, Hthin
JHEFHG FN € {1) [2,13], 2) [14,50], 3) [51,100], 4) [101,500],
5) [501,+00)}; EM € {1) &imtrHuit, 2) 4 iit, 3) Ex
Bt 4) B2, 5) BTSN, 6) SRR, 7) SRR
BHRE, 8) WEMEMFE, 9) ROE AT, 10) Ridiit, 11) WUF5 %
%, 12) B AMTE I, 13) BBk, 14) Trocine i
2}

4 SEIRIRIUE

XA SE 50 H W S 750K, 28 G
P BRIk, 2R RERS RIS T RED Y
D5 FLSR IR IR BOR R 6 PR SR 45 2R ZERTSEN
AN SRR IS LT, Wl AR A
SCHY PSRBT YR AT IR O T 3 b AR 37 YA 1Y
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ARAE, ET OA R RN U0 B SR wo iR
PEAT SRR UE. AR XU H A AR 2 B 2L
X7k, Seha b EE S AL TERES R e
PRSI AE, S H A SR RE A S5 0 . RLREDR
o, EESHOGE . T A FEMIRE K o, B
W K, A5 60 280N, a3 Froms AR, B
WA Z& PRI PEIL e iR 4 Frow; 01 K. 4 142
ANFEBG, WK 5 PR,

F 3
Table 3  Rule base
D Pc Cq
1 EP =2 EM = {10}
ED = 3 EM = {3,4,5}
3 CG=1 EM = {11,12,13,14}

60 FL=4,EN=2 FN =3 EM = {11, 14}

E- S WLIOP S O Eilé w2

Table 4  Priority of condition attribute for the rules

EP ED SC FI MI CG EE FL EN FN
5 2 3 3 4 4 3 1 1 1

*®5 ROIE

Table 5 Case base

ID EP ED SC FI MI CG EE FL EN FN EM
1 6 2 2 1 1 2 2 1 32 5 1
2 5 3 1 1 1 2 2 1 8 7 3
3 5 3 2 1 1 2 1 3 500 7 5

142 3 1 1 1 1 2 2 2 10 8 4

TESEH Y, AR L 1.3 2,2 1 f12
0 3 Ay e R R Y GRS S R A B L, X
LG5 BT AN [] 43 TE L) 45 HE 38 3R 0 °F- 3 o 2 ol
. Horp: X7 CBR B¥A, R HASIBEES B E
(Mean assignment, MA) ¢ MA-CBR, Xl NN
rEACE L) NN-CBR; M, 7350 MA-CBR
1 NN-CBR i 5 4 3CH 11 #) RBFLR J5ik
A, SRIMRA T EMIKIC S MA-CBR &
RBFLR #1 NN-CBR & RBFLR; i#—#, %}+ NN-
CBR #il NN-CBR & RBFLR 5%, 43 MFH 4%
(Relevance) #1121 (Saliency) WA~ b i+ 5H %
Bl Jm EALE, 4r51ic A NN_Rel-CBR. NN_Sal-
CBR. NN_Rel-CBR & RBFLR fi1 NN_Sal-CBR

& RBFLR. SEG1F) B R

B L. XLEGE 2 &R R 3.1
AR AT IH AR AL .

BE]E 2. WEELESH CBR FEHH
K = 1; CBR & RBFLR J i, 06189
MM o = 0.9; NN-CBR FiEH, BEZETRECH
10.

LIR 3. R LB I R B AN L 43
YIAEAFI MR FEAR.

S 4. 451%F MA-CBR #1 NN-CBR Wifh
YEREAT SCH, SR R

S 5. 450% MA-CBR & RBFLR I NN-
CBR & RBFLR Wby T 555, B4R AR
Jrik4 MA-CBR ¢ NN-CBR #E# J5 1 22 5 #H L
FE/NFBIE o B, #EALTE 6, BN ZELIET.

HIR 6. tR¥E RBFLR Jyik, #icleaR 4 R
JE M B S BRI T, AR 2R B 2 R 2R
H ARG R AL R, DR A R R,

BBT. EEXEI~LES, HERIZET 10
).

T FaARSLIR IR, AR % B EAEAN R
HEPE Ty ¥ BUE 430 5 ¥ DA S A T B 49 1Y 55 B
EOL, WK 6 K 5 iR, MWERSLI SRR E,
NN_Rel-CBR & RBFLR J 34, i MA-CBR
Tk EZE. FEARRGECAEITS, BE 5 nfAE H, I
GRREA I 5 B 53 T LGB, A% 4B 5 YA FE B AR
B A FE R R A A Y AR . A DU AR EL R
W, YIEREAT 5 A B LBl i R EEfE o 2 0 1, X
7 ) 2 R MERf R de . XS EE B 24 e A
A~ G FE P Y H IR I, 45 HE R O YR I 4y
SR R AH I AR v A — 2

£ 6 AEHERL AR 4 UET R (%)
Table 6  Averaging classification accuracy of different

reasoning methods (%)

3G L
3:2 2:1
66.67 72.34
72.46  79.57
72.63  79.15
80.70 85.11
82.11 85.74
80.00 86.60

eIy
1:1

67.61
74.51

2:3
68.24
71.41
71.18
80.00
80.00
78.59

MA-CBR
NN_Rel-CBR
NN_Sal-CBR 73.10

MA-CBR & RBFLR 80.28
NN_Rel-CBR & RBFLR 81.13
NN_Sal-CBR & RBFLR 79.58

HE—2, X H TR 43 B F 0 1135 4 28 o
K, \F 6 T PLFH, CBR & RBFLR JEH AL
T CBR Jyik, Harm il aaih1: 1.3 2, 2
© 1 #2: 3, CBR & RBFLR ¥4k ik 2 /042
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= 5.07%. 7.37%. 5.54 % F1 7.18 %; %I+ CBR #
CBR & RBFLR WiZs 51, R NN_Rel 4B AL
HEAERAR EIE TR MA Fil NN_Sal 73 Fig A
NN-CBR J5 YATEAH % A0 52 214 P 7 T 14 °F- 35 43
FUER RIS T MA-CBR, H A3 Ee He il 43501 4 1
:1.3:2.2:1#f2:308f, NN-CBR F¥ERKIRE
D 5.49%. 5.79%. 6.81 % F112.94%, 32 H R H
TET NN-CBR 7i57% 82| @R 0, PAK
& RPN LR ey YA BT 5 W A A 4
IR L.

%
I M A-CBR
95 H M NN_Rel-CBR
[CINN Sal-CBR
90 [ IMA-CBR & RBFLR

I NN Rel-CBR & RBFLR
85| NN_Sal-CBR & RBELR|

80—

RS RTES

1 3:2 2:1
SrECEEB (N ZREAS: MAREAR)

Bl 5 OR[EGMIE HU B AR BT VR 148 23 B v 0

Fig.5 Averaging classification accuracy of different

assignment proportions

Zf LTI, AR SCHR Y — o 1 22 0 2% 1
Z PR (NN-CBR) FEET LN 64 2 1 32 2 4 2L
(RBFLR) &5 & AR A HERDT IR, BB R
HIUREA RO w55 (17 LS I BT 5 A R 17 AT
or2EUERNR. AN, ORI, A BTt
— AR U FLSE I B R T

5 ZHig

TR 05 B SR BT Yk AR 2 T AE DA I
B RV, $ Tl T e 9 45 1) 5 B A B A
BT RO £ e 8 2 A AR 45 5 (R O
W7 ¥R BE S MR 5 244 1 IR0 A ) A S P SR A A
B BRI I B B O SRS BT k. M T
MA-CBR. NN-CBR 773k, iR AT A5 2
R R TR, A SO p R R Y
TR 12 2 A P Y EH A SO T R Aok 75 5K, 5l
AR P e AR, T4 7 AR I A 4 BESRE
. AH AL SEN) RBR T35, %07 A 2 U %L
SRR D H ELAEXT RN 42 F i) 2% PF s Pk S AT
I AU S5 R, (R s B R HLIN R

CIITE 2 (5 é LT . ] B s 2l W e G & SR E Py
) B, PARR R CBR 2326124 L RE.
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