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Customized Demand Mining Based on Situation-Demand Ontology

ZHAO Xiao-hui, ZHOU Ai-gin, SHI Yang-bin, WEI Yan-fang, WANG Kai-feng
(Xi’an Polytechnic University, Xi’an 710048, China)

ABSTRACT: The work aims to achieve accurate and comprehensive automatic acquisition of customer customization
requirements. Based on the theory of man-machine system design, a situation-demand ontology model that took into ac-
count customer context information was constructed and the Apriori algorithm was used to mine the mapping rules be-
tween them. An association rule is derived from the mapping of customer context information to customized customer
demand information, which can be used to derive corresponding customized demand information based on customer
situation information. The application of situation-demand ontology model and association rule mining algorithm can
automatically obtain standardized customized customer demand information from customer situation information, and the
acquired customized demand information is more in line with the theory of man-machine system design.
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Fig.1 Situation-demand ontology model diagram

TR AR ) FE & T RIS, AL R E
AR . 2 HAERGSR, DA ( Demand Attribute,

ToRSMRE A ) v U FEAF AL BUER | X R
iR %14 | DR ( Demand Relationship, £ 2 [d] )
Hii e RE) BEdR, 4. LHILULEELR,
DI( Demand Instance )48 7 SR A ARAE B 1) 45 28 5261

1.2 HEBE—FREEFER

TR — ORI g L& P B B oA
S, ARICE PR BRI AR BT (—F
15 %5 P g A O 5 ok 23K E AL 7 SR i AL A
TH), EBHCER B S 5% MG & Bl s M
B AR AN, B RTECRT . n] E SRR A
WA, SIRE PR A SRR R, T
SR i BT SRAF RS AL B9 5 oK, AN RR 1 5
O AR AR AN [F) R 27

G5 I BT — e SR A (AR 1 4 M 2 e R AL A
HEE " B S — R ORACARRE Y, DL 1,

2 EF Apriori EiEIEE—F KA KB
) = Y
2.1 SREEERZHERY R

BT AR 5 B 25 7 % a7 i 0 R R O A
TE IR A, [R5 fl &R A S
TEAZ 40 AL A e 2 55 SR Se e & P R 2K, AR



92 f1 % T M 2021 4 2 J
R 25 ) TR 4 b AR TREAL,

RERE | Iﬂ?&gﬁﬁﬁ&ﬁ%ﬂ%?% bR bREdL

! ! X, =lgx, (i=123,---n;k=12,3,4,5) (D)
E WEEM || “r.

5 RIHSE it = )
EE=R i

|

----------------------- 5] 5% Xamin sfimin ¢ 17
ey e R

2
| PTG SR |

>

P

PRI EIERL,

=min ¢

SRAUIEAREE (< BRI |
L2 A7 P T SR A ) XS ML) 24

Fig.2 Flow chart of mining association rules between cus-
tomer scenarios and demand situation for custom products
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Tab.1 Customer situation-demand information quantification
), = i 2z o
DL R AR RV WA S UG TR 0 6 B NG SRR L e g O
1 02 S1 E3 14 J2 M1 N3 H3 G2 L2 O0OC4 DP4 V4 CL3 RPO P4 MT2
2 01 S1 E1 12 J2 M2 N2 H1I G4 L4 OC2 DP3 V2 CL1I RP1L P3 MT2
3 02 Ss1 E3 12 J2 M2 N1 HI G1 L1 OC2 ©DP1 V1 CL1I RPL P1 MTL
4 02 S1 E3 12 J2 M2 N2 HI G4 L1 OC2 ©DP3 V3 CL1I RPL P2 MT2
5 02 S1 E2 12 J2 M1 N2 H1I G3 L1 OC1I DP2 V2 CL1I RP1L P1 MT1
6 01 Ss1 E3 12 J2 M2 N2 H2 G4 L1 O0OC2 DP2 V2 CL2 RP1 P2 MT2
7 03 Sl E3 I3 J2 M1 N2 H4 G4 L1 OCl DP2 V1 CL1I RP1 P1 MT6
8 02 Ss1 E3 13 J2 M1 N2 H1I G4 L1 OC1 DP2 V2 CL1I RPL P1 MT2
9 02 S2 E4 13 J2 M1 N3 H3 G4 L4 OC2 DP3 V1 CL2 RP1L P3 MT2
10 02 S1 E2 12 J2 M2 N2 Hl1 G5 L1 OC3 DP3 V2 CL1 RP1 P3 MT1
11 01 s1 E3 12 J2 M2 N2 H3 G4 L2 O0OC3 DP4 V2 CL3 RPO P3 MT3
12 03 s1 E2 I3 J2 M1 NI H4 G3 L1 OC2 DP2 V2 CL1I RP1 P1 MTL
13 01 Ss1 E1 11 J1 M2 N3 H6 G2 L1 OC4 DP4 V4 CL2 RPO P4 MT4
14 02 S1 E4 14 J2 M1 N2 Hl G4 L4 OC2 DP3 V2 CL1 RP1 P2 MT2
15 03 S1 E3 13 J2 M1 N2 H6 Gl L1 OCl1L DP2 V2 CL1 RP1 P3 MT5
6 O1 s2 E1I 11 J1 M2 N3 H2 G5 L1 OC2 DP3 V3 CL3 RP1 P3 MTL
17 03 S1 E4 14 J3 M1 N3 H1I G4 L4 OC2 DP3 V2 CL1I RP1 P3 MT6
18 02 S1 E3 12 J2 M2 N1 H1 G1 L1 OCl1L DP1 V1 CL1 RP1 Pl MT1
19 02 S1 E3 12 J2 M2 N1 H4 G1 L1 OCl1L DP1L VI CL1 RP1 P2 MT5
20 01 Ss1 E1 11 J1 M2 N2 H4 G4 L4 O0OC4 DP3 V2 CL2 RPO P4 MT4
21 01 S1 E2 12 J2 M1 N1 H6 Gl1I L1 oOCi1 DP1 V1 CL2 RP1L P3 MTL
22 02 S1 E3 12 J2 M1 N1 H1I G1 L1 OC1 DP1 V1 CL1I RPL P2 MT5
23 02 S1 E3 13 J2 M1 N2 H1I G1 L1 oOC1 DP2 V1 CL1I RPL P3 MTL
24 02 S1 E4 13 J2 M2 N2 H1I G4 L2 OC3 DP3 V2 CL1I RPO P2 MT3
25 03 S1 E3 14 J2 M1 N2 H1I G4 L1 OC1I DP2 V1 CL1I RP1L P1 MT6
26 02 S1 E3 14 J2 M1 N3 H3 G2 L2 OC5 DP5 V4 CL1 RPO P4 MT3
27 02 S1 E3 13 J2 M2 N2 H6 G5 LI OC2 DP3 V2 CL2 RPL P2 MT1
28 02 S1 E1 12 J2 M2 N2 H6 G5 LI oOCi1 DP1 V1 CL2 RPL P3 MTL
29 02 S1 E3 12 J2 M2 N2 H1I G1 LI OC1I DP2 V1 CL2 RP1L P2 MT5
30 02 S1 E3 12 J2 M2 N2 H6 Gl L1 OCi1I DP2 V1 CL2 RP1L P3 MT5
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Tab.2 Characteristic values of 30 trading customers

FPAFR BIEME ARME EEEME CRIME| Ak mEME RRNE  ESEME S 9mnE
1 0.02 0.15 0.17 0.02 16 0.01 0.11 0.18 0.01
2 0.01 0.06 0.34 0.01 17 0.04 0.11 0.34 0.01
3 0.03 0.03 0.00 0.04 18 0.03 0.03 0.00 0.01
4 0.03 0.06 0.15 0.02 19 0.03 0.09 0.00 0.03
5 0.02 0.06 0.12 0.03 20 0.00 0.08 0.34 0.01
6 0.02 0.13 0.15 0.03 21 0.01 0.06 0.00 0.02
7 0.03 0.13 0.15 0.03 22 0.02 0.03 0.00 0.02
8 0.02 0.08 0.15 0.02 23 0.02 0.08 0.00 0.01
9 0.03 0.14 0.34 0.01 24 0.03 0.08 0.24 0.02
10 0.03 0.06 0.18 0.02 25 0.03 0.10 0.15 0.03
11 0.02 0.10 0.24 0.01 26 0.02 0.15 0.17 0.01
12 0.03 0.11 0.12 0.01 27 0.03 0.11 0.18 0.02
13 0.00 0.07 0.17 0.01 28 0.02 0.09 0.18 0.01
14 0.03 0.10 0.34 0.01 29 0.03 0.06 0.00 0.00
15 0.03 0.11 0.00 0.02 30 0.03 0.09 0.00 0.01
*3 REEHEKEU
Tab.3 Membership matrix U
KEE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 0.00 002 093 006 016 0.05 005 001 000 005 0.06 010 0.05 0.00 091
2 098 002 002 004 005 004 004 001 098 006 045 0.03 0.68 098 0.02
3 001 09 006 091 079 091 091 098 001 089 049 086 027 001 0.07
4 041 000 095 096 001 099 095 099 006 001 0.08 0.02 0.02 098 0.96
5 0.06 098 001 001 097 000 001 000 043 001 010 0.03 0.02 0.00 0.01
6 053 002 004 003 002 001 004 001 051 098 082 095 09 001 0.03
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Fig.3 Simulation of clustering results for 30 customers
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Tab.4 Partial association rule for customer group 1

FL 4 5 ) TR E M B FH00) i B
Rule 131 J2, V1->G1 88.9%, 100% &8 L E% H i m i TG 5K o 125~155 km/h B, SE 4285
= - e -3 b v R ~
Rule 243 Gl. 12->V1 77.8%, 100% EEFWAHQMONWEE%i%ﬁ%ﬂﬁﬁEEﬁHSBMmm
Rule 449 G1, N1->DP1 55.6%, 100%  FEHEEMSIRSFIEENE P L LR, HXTHHE T K —8 Sk 150~300 mL
Rule 469 12, N1->CL1 55.6%, 100%  H84 & A —B, SEAEZKA, W Sk Bl R AR R i
Rule 613 G1l, H1->V1 55.6%, 100% H8%F T ENGES R L F A, WH A #H T R—B A 125~155 km/h
RE5 EBERE2WESRBEMNR
Tab.5 Partial association rule for customer group 2
FLI 2 = HLI) A L0 15 B
Rule26 G4, L4 ->DP3 66.7%,100%  F8& KRR HE AT E e, HHER TR —/Bh 451~600 mL
= N ; == S N R f
Rule 148 G4, L4, RP1->0C2  66.7%, 100% iﬁifi%?ﬂk%ﬁﬂ%ﬁ%ﬁi%ﬁ,E&ﬁ%i Rt
b i - — e H ﬂa%}‘
Rule 496 G4, P3, RPL.->DP3 50%, 100% hgﬁﬁﬁfinO%WOERﬂ%ﬂAWm,Aﬁimkﬁ
451~600 mL i
8 PVEORTE B I BT 45 iR 156~185 km/h HLIMAETE 3.5~4.5 L,
Rule 551 L4, OC2, V2 ->DP 50%, 100% 5
ue oc > DP3 SRR SR v 451~600 mL
1) 2 He 22 '3 . =i L HHB =
Rule 799  E4 G4, L4, M1 50%. 100% @Hﬂi%ﬁmaﬁgﬁwiww,Hﬁ%%&ﬁi%,hﬁiﬁ
-> DP3 SR7E 451~600 mL
*x6 FEPEI3IMEBSXBMNE
Tab.6 Partial association rules for customer group 3
FL 4 5 ) TR E M B FH00) i B
Rule17 J2, N2 ->RP1 80%, 100%  FRM:AMEHIE RN EERBIERET RN 2 A
Rule59 J2, L1, S1->RP1 66.7%, 100% 5B H: R PRA K EW AN DATI, HSE AT R—MBh 2 A
Rule173 G4, J2, S1->N2 53.3%, 100%  F§ ¥ R PR SE AR, DU RT A R — PR A B AR A A
T8 Y P LA R R Y 55 R P X Y R Ol 156~185 km/h, U AT
Rule 210 N2, S1, V2->J2 53.3%, 100% . . o
ue O e 3 1 B
TP N B, HIZEH B9 A SO, 0] e R — Ak
Rule 239 G4, J2, RP1, S1->N2  53.3%, 100%
ue O e Rty A
KT RHITERASEWIBS KRB R
Tab.7 Partial association rules for no customer classification
HLIN 2= F0) R A LI 155 B
Rule5 J2, S1->RP1 76.7%, 92% g B PR A E A TR R — o 2 A
Rule24 J2, L1, S1->RP1 63.3%, 100% 4853 M D P AN AR, HA U E AT R 2 A
Rule40 CL1, J2->81 56.7%, 100% 5% Y838 AR B 1)1 BRI — ok 58 1
Rule49 J2, N2 ->RP1 56.7%, 100%  F5PERS PR Rl i) [ BE G W S BE B T R—Bh 2 A
Rule 63 N2, RP1, S1->1J2 56.7%, 100%  $5PEMS PR RS Al Hak B TR A 2 I B % P — ik EYE%
4 4B B I TR SR BRI A i o RIS AR SCHR H B 3 1

FPVE SRR, SeE AT R 0 28R P2 4 ) SR AR

i SRS AT TR, T B SR A AR R
B 7 7 5 AL T SR AR P I B AE RO E il 4E
a5 JEAEN , 5835 TR G oE 2 % P s 5 {5
SRS T A 7 ol 2 I ) B , g Al R G 4 T ML AR

RHBIG IR T E R A RS B, (5 B BT RRITSE %
TAR G Y Jr) BRAE BEAT R R i B 7 0 7 A
PERFIE D68 2 FEAE N, 4 RERE SRS A B
BfEg Apriori YA, SCBXITTAFITEE LI H
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