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Mining and correction of selection rule of feature operation chain and
their application in process design

LI Chun-lei', LI Liang

(1. School of Mechanical Engineering, Baoji University of Arts and Sciences, Baoji 721016, China; 2. Shaanxi
Province Key Laboratory of Advanced Manufacturing and Evaluation of Robot Key Components Co-founded by Baoji
and the Shaanxi Department of Science and Technolog, Baoji 721016, China)

Abstract: Differing in an important aspect from other process reasoning and decision methods based on shape similarity
and semantic similarity, the proposed methods considers sufficiently the effect of the selection rule of a feature operation
chain on process design activity. Mining the selection rule of the feature operation chain and its correction result are
regarded as the supporting evidence of design-making, which ensure the effectiveness of process design. First of all,
the process realization requirements are grouped, and the selection rule is mined by conducting statistics of the feature
operation chain that matching specific requirements. Then the theoretical selection probability of the matched feature
operation chain is analyzed, and the actual selection rule is corrected by using the obtained theoretical selection probability.
Finally, the correction selection probability is held as evidence, and then the D-S evidence theory is used for decision-
making of the feature operation chain. Experimental results show the effectiveness of proposed method.

Keywords: feature operation chain; selection rules; rule correction; process design; D-S evidence theory
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AR SO 24 50 L2046 T i 0 T sk A
FEA L E PSR 72 T 24 3 e S 3 DAL
ISR L E B AT AT VP, MHFAER T
[ESIE PGSR E NI N RS )
ALy — A2 R 3 A P 1AL, LA FE D-S T

BEFRBUST AT ).

3.1 EFERIEICRIEHE T Z RN

FRAE D-S UEHE B 12, R 2 5 — T 2SI R 5%
PRI BT REIEREAE I 8% 15 A 58 SON R BIAESE, B
O = {my,ma,...,mio}, @ PRI A REEE S &
420 RER. LT ELBLT REM: £ 01, IR 3
2 T AN SR BB A AE I TAE A 104, Bl O TR A
104, S Te & EAMHER, BT UL o R4 20
e EE AN 210, 8 SC—ANREAE I 8% 1)k F v sk
SR B 0 29 — [0,1), i m(p) = 0H
> m(A) =1, W Hm AR MHELE © 1 () A i

ACe

ROy T bR K. JL AP A DR AR N T BE A 0 TSR T
Fm(A) N AR EEA AR IRE, Rom Xt A SRR
Wi m(A) > 08 AFKNEETC. LLALRHE N6, T8
BEAT TN T A 228 P e S B 2 RN TR R SR
AN T E LI P A AL 3R AR IR AR SR © EAFAEN
AR PR E e A mga, EATT A B0 T

1
mir @ mra(A4) = I Z mir(B) - mgra(C), (5)
BNC=A

Horh KON — Ak 5, Hot 505
K= Z ’I’YZ,IT(B) . mRa(C’) =

BNC# ¢

1-— Z mIT(B) . mRa(C). (6)

BNC=¢
AR IE 5 35 15 (0 R M2 R 260, ZERAAE In T ik
FH e SFARAIHE B2 © bt A f) A5 AT 8 AT i A A o 5
Bel(A) &R N
Bel(A) = Y m(A'). (7)

A’'CA
Horb: A& AR T4, Bel(A) R 5t AT T4 1
A REME R R AL
FERFAE N T 5% 3k F e SR BIAE L © 3 A A
fiff 7 & P AR SR AL PL(A) RN
Pl(A)= >  m(4). (8)

A'NA#
Hep: A" C 0,PIA) Romxt ARIFTA THE KA &
PERE R Z AN

H 2 (7). (8) AT &N, Bel(A) Fonxt A NEMIE/E
FEEE, PL(A) Fomnt A R B AR B, R, (54T
X &) [Bel(A), P1(A)] AT LA H1 15 £F: B8 $ Bel(A) LA
BRI E P1(A) 1 M E ZH R, 5 A X 8] F SR 3R s % A 1Y
SRR ST X A 06 R L 4.

fEAE X 25 A R Bt T {5 AT B BUANBLR bR H00 %
A ABRHIE N T8 () SRR BE R B AR X (B PR RRAIE
Ik F 75 S AR 95 5 9 4x i W] S, B G 1 aR R
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Bel (4) PI(4) WRa P2 (TRa)
R (X 4 $E 241X B mga(m;) = 45—,
Z Pr%?(xRa)
j=1
WX mir(0) =1 — wir, Mra(@) =1 — wra. (10)

4 FEEXERE
15 A R B R SRR AN e R ALLAR B B o SRV 3 T VA
S50 H R T . PR, A SCR A B T EEX AR 2 )8
PR SRR U8 FEAT R I T v FH SR T R OF
iy, EARFLN G0 R
F(A>B)=
max[0, P1(A) — Bel(B)]— max[0, Bel(4) — P1(B)]
[P1(A) — Bel(A)] + [P1(B) — Bel(B)] '
©)

HHF(A > B) € 0,1, RETRARTITE BHE
W F(A > B) > 0.5, M5 % AT )57 % B;
WHRFA > B) < 0.5MUHTEBMRTHEA;
WHRF(A > B) = 0.5 WHHMWA T R AFEE
FHEE. X TAE R 2407 R E V-4, v BA Sy il k47
PR L IR T RART HEBHTEBIRT &
CNUA TR AR T HEC.
32 IEBAESE

X T 45 8 FLAFAE I T 2L T 3R 2pp Ml oR., 18
K FARN I (4) W] AT 30 &£ 0 i T 7 v 1R ide F A
P (rr)s P2 (vra), X AT PG N2 BR © DUSH 25
AETTI SRR I B X TR R L O, R SCH LR
F & 0 R R L EN G HE PR IR 2 1 A R,
L SRS i HL 5 i U 5 i) A o — 7 P P At
3 TC 170 R, 3 DAAA B AIE 95 BE 18 78 A B 22 IR 2% 1 5 ) Rt
WAL ES, HA5 5 5l “1ie” 15 oL & A, A, B
T LN G % 3k R R B AT L A ], H sk
FIA MR I8 I O NEER 7 BCAR B, AN [R] ok
e R 20 B AR 70 © BIME 26 43 e Al 8% X % 75 LA
REAE N A A 38 FH R 352 I R 91, 24 T2 N LA
B CRARRAE (000 TR B, N TR S R IR R AR R
BN AT AT AR B 0 o B v TR DR RS BB R &%,
BARARILAE£E 70 O 1E 0 RS FE SR AR AR T (1) 3 A HE
AP BCAE /N T R RS FEFR bR R A B A E 2 43 1T
fB. BT, A 5] & e R AL 1R K A
T 0] P B B 3 () SV AR, R AN [ e S [
T O MIMEEE 5 o] 23, 1 T 3RAS BT A £ o I A ik
AMEZ S TCAE AR

WITPTIan; (z1T)

10 ’
D> Pl ()
j=1

mir(m;) =

4 SEHIS T

Xt 15 T s AR 0 RO FLRFAE, AR A 3R K
B, RS B2 5RO Ra0.8, L4824 40 mm, R) A 255 4%
NITT, BUAE 75 B4R H Al DU T 2800 B 3 v e 3
JEAZ B FLRRE T2 S0 R 1 7. AR, 1%
FURRAE BT R & 38 1R f7, $RE0Z AL B T
2T R T A2 f7 TR R AE N TR (W sk 2 P
).

B5 EZHHMBD I ZERER

WAEE ST H, zir = 7,2ra = 0.8. KL 2R
AL 0 T B e R A SCEF 1 5 ANEE 2 7 i A g ST R AE
I A () SR ode B AR AR L B v e P AR A5E AU A
BIERAL I8 orr s ora RN HH 1 3136 3 iR 46
3.

*3 FHEMI#ERAREHESR

BRI BRI A B IERHE

37IT:7

(N1irr, (NiRa, , ,
TRa = 0.8 Nt Nra Npp  Ng,
Nart)  Nzra)

a

mi 0.2992 0.3564 0.3774 0.5000 0.3774 0.5000
ma 02581 03617 03774 04412 03774 0.4412
ms 03267 0.2875 0.3774 0.5000 0.3774 0.5000
my 04328 0.2716 0.1623 0.1623 0.4328 0.2716
ms 04286 0.3857 0.1623 0.3774 0.4286 0.3857
me 0.4510 0.2854 0.5000 0 0.5000 0.2854
mz 03556 0.3235 0.5000 0 0.5000 0.3235
mg 0.3704 0.0053 0.5000 0 0.5000 0.0053
mg 0.5333 0.0052 0.5000 0 0.5333 0.0052
0

mio 0.2022 0.0183 0 0.2022 0.0183

R IER AT (@) 15 2] 10 Rl FLRFE
TR AR foe A R T PR, IR 4 o,




2872 = % 5 X K %35 %
F 4 FLEHEMTEM A MEIEAME
j 1 2 3 4 5 6 7 8 9 10
PIT(7) 02473 0.1923 02858 02530 02540 02633 02440 02275 02354  0.0891
PR*(0.8) 03200 02898 03100 01953 02443 01642 01594 00021 00021  0.0073
WJIGWwaﬁﬂﬁﬁﬁAﬁﬂm%ﬁMI
ke i iy m(ms) = 0.166 5, m(my4) = 0.1104,
i 5 S5 2 DR 3% R 3 THRELR P AL IR 3R I IR R AR R 2
I0 RS FE S R &N B AR ME 2R 53 L g (A) m(mz) = 0.0943, m(msg) = 0.0330,
N m(mg) = 0.034 1, m(myg) = 0.0145,
myr(my) = 0.097 1, myr(ms) = 0.0755, m(6) = 0.036 1.
myr(ms) = 0.1123, myp(m4) = 0.099 3, MR =0 ()~ (8) 73l T 5 4% 4% 3 in 8% (5 AT
mir(ms) = 0.0998, myr(meg) = 0.1034, PR HUE Bel (A) AL BREUE P1(A), FFHIEF AT X 7]
i
myr(my) = 0.0958, myp(ms) = 0.0894, [Bel(4), PI(A)], HF AR LS.
mIT(mQ) — 0092 47 mIT(mIO) — 0 035 0’ % 5 %%iiﬁﬁﬂ]ﬂlﬁiﬂ"ﬂ%ﬁcl&m
myr(©) = 0.1000. [Bel(m1), Pl(m1)] [0.1558,0.1919]
TR RS B A DR 3R T 1R 36 A E 22 23 TiE miga (A) [Bel(msz), Pl(m2)] [0.1246,0.1607)
% [Bel(ms), Pl(ms3)] [0.166 5, 0.2025]
s (1) = 01700, s (miz) = 0153, [Bel(my), Pl(m4)] [0.1104,0.1464]
[Bel(ms), Pl(ms)] [0.1294,0.1655]
mia(ms) = 0.1646, mpa(ma) = 0.1037, [Bel(mg), Pl(ms)] [0.1012,0.1373]
Mga(ms) = 0.1297, mga(me) = 0.0872, [Bel(myr), PL(m7)] [0.0943,0.1304]
mRa(my) = 0.0847, mga(ms) = 0.0011, [Bel(ms), Pl(ms)] [0.0330,0.069 1]
MRa(mo) = 0.001 1, mga(mig) = 0.0039, [Bel(myg), P1(my)] [0.0341,0.0702]
mRa(@) =0.1000 [Bel(mio), Pl(m10)] [0.0145,0.050 6]

BL mIT(A) ﬂ‘: Mg,
BEATUESR AL £,
1t m(A) i F:

(A ENIES N, A K (5)
M N TR R S A

RAE(9) 4

FEAIR 6 T,

6 FLEHEM THMEEXELLEIRFKIIE.

i HE PR A DX TR R SRR U, 6F 10 AL
RN A AR AR AR X 18] 73l BEAT PR pR 3, Fh ik SR

[Bel(mq), Pl(m1)]

[Bel(myz), Pl(m2)]

F(my > ma) = 0.9321

[Bel(ms), Pl(ms3)]

[Bel(my), Pl(my)]

F(mg > ’m4) = 1.000

F(my > mg) = 0.3523

[Bel(ms), Pl(ms)]

[Bel(msg), P1(ms)]

F(M5 > ms) = 0.8906

[Bel(mz), Pl(mr)]

[Bel(ms), Pl(ms)]

F(m7 > mg) = 1.000

F(m5 > mz7) = 0.9861

F(m5 > mg) = 1.000

[Bel(myg), Pl(myg)]

[Bel(mlo), Pl(mm)]

F(mg > mlg) =0.7715

F(mgz > ms) = 1.000

m3
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H1 6 R R0, X fiolk DT T 2080t R it A2
A TZSEI R IN TI7E, EFEms NG
NP RSk I e S WP N AT U e T R R TR A
KPR DL

N1 B B RIS AR A R, 1 B
R e 5 BT 28 0 2% (R T 2 BE R FT AN i
ATXFEE AT, T S, M fr T BSR4 R
WA RN 6 s, Hoh: AR I TR RS RS2
AN THTAE R S 2 A& BN 2 32 2 TR A2 f7 1Y)
10 Fof FLAFAE N 852 oy th, 25 28— Rk T 28 ;42
e b, Mg o9 1, B 0.

[} s
T
7
vy
:

El6 ETHEMEANEERKIEE

FEMCHER b, 4 B 1 BT R ) S S8 8 i N X 4%
HEAT IR, 0, 24K B g B 2 — P s 22 41
B, A 0 L A% 24 30 mm, N T FLAR (1 RS FE B S5 2
NS, 3% [HFH RS B2 223K 24 Ra 0.8, MJi% S 45 FF A ¥ %
AHN[30,8,0.8], %t 4 [1,0,0,0,0,0,0,0,0,0].

Re5E O 2 Ja R B 5 Se i i T 2 S B R
) W4 28 P AT N B B T S 3R 4 0K, X 4
U Y FEAT 3 M, 45 B ms BEOLSEIE 2 IR, ma Almy
BWRGIEF VR R N2 RERSRKE, 5
AR TR EE AR &, R T AR SO R KA 2
M. B T o0 2 D0 2% 1) o T VR R T VA R AR
18 [ Fe 2 8] 22 AR BN S LT, B A ) R f
NI S GHE AN ZRREAR, BRI 45 RATAE— €
AN s 1, HAZJ7 ot L2 Rt SR L U AL 3
BRZIRN BN, H 15 5 BB PR R R eI T
AR, AR 5 IR AR TR AR L
THEE IR 248 S8 IE, PR st N 2 T
SHEFVSRE R T, X BRI T8t
AN, AN oy T2k PR S it 17— Rl s A 7

BB S, v DU L 1R DK S IR R R ) i AR
KEFIR B —ERSE S,
5 4 #

A T Hofth B DU RAR AU B SCR AU AR
N L2 TR S A B R PR A A, AR SCHE 7800 B 08 T
AE N T4 2 T ARG T 25 v & s 2 (1) JE A 1 8
P ARFAE N T ok AR 42 48 S H G BRAS R 45 A
NCFF TR UEYE B OR T L 28 S A 24
PE. BARIN & ARSCE 7 BURBEIC: D) BE AL AL T RHAE
TIN5 925 ) 552 B gk FH RO AT AR PR e TR A T,
I —F AR kAR EIERR; 2) K2
TE S5 BARFAE I T 5% 1) o 20 o 346 FH 26 D40 4
N, FIFH D-S R4 B 0 £ G RRAE N CREEAT 1 ik M
.

J& SR 50K B T U I TR ZE B R 43 n TR
TETE B R DA FIALER, A8 2 RERE S LR fIE N L5 7%
A5 FH AR P B v 4R P B RO BEAY. 53 A, R AR N Tk ik
FH 45 SR 5 A Ml 1) 3 55 058 < T SR PR 5o R KA AR S AR
RE VRGN IR, IX7E J5 22 70 R RN .
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