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ABSTRACT: The work aims to solve the problem that incomplete knowledge acquisition and design process representa-
tion cannot meet the needs of users in the process of product design. From the aspects of knowledge acquisition,
knowledge materialization and feature verification, the behavioral logic of user knowledge in the situation of design
process for design process was analyzed, and a situational modeling method oriented to design process was proposed.
Based on the concept of extension primitives, the knowledge acquisition situation transformed user information into the
requirement primitives. Then, the requirement primitives and design thinking in the situation of knowledge
materialization were integrated to form conceptual scheme. The verification context model was used to determine whether
the feature elements met the design requirements, so as to maximize the efficiency of product design scheme. Based on
the research of design process of the logistics sorting equipment, the design situation model is validated by examples, the
characteristics of the products are efficiently expressed, the product design scheme is improved, and the feasibility of the
scheme is verified.
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Fig.1 Design framework
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Fig.2 Design situation
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Fig.3 Framework of design context model
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Fig.4 Situational expression of information materialization
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Fig.5 Knowledge acquisition model representation

Mi}={M;}(i=12-,nj=12,k) (2)
Hr M; = (G, Vi)V, =<a;.h; >) pIE G N(®)
KA, KT C ARIE BT v MBOTE R,
W2, HEST PRI O il LARIE R -
A©), ¢, v,
2 Vi
Q: . 3)
Gk » Vi
RWUERJE , TG B30 5 7 5 75 R B9 AH G 1k
KN, FEUA R E 5 B TS A T U
B2 A R SR B AR AR S X 18 1 ) A SRS A 1)
*%O
32 BEMLEBES
TERURBU SRR b, 245G T4 3o Rk ik,
XA S PR A T I B A A, IS 4R 2 T T 4
B AL S R, X — R LR T
A(O)9 C|]9 Vil

Gas Vi

A M, = , FEH n ARk

G > Vi
P,R,-,P, ¢ H M B m9 {5 B & oo, A ui),
U(Xy1 s, U(X ) (= 1,250+, m) SRAMIR , R4 77 i B 4P AIE
A LLRIN A

\/1 V2 Vn

Bou(x;) u(x,;) u(Xy)
Em =R U(q) ux,) u(Xy) 4

Pu(X,) u(%,) U(Xy,) |
Hrr: B, FRiRITFTE; u(x,,) FnfE BT,
P RIRI7 R
NI BB TR fy it B S AT, R Ak A T
gy — A A HEAFE AL, — T S R R R Y
Wik . WO R — B BOE B BT R A2
ik, X HAEFEYEE BN T g PR 5

ML R EEOAR o i TARIIR ™ R AR 3ok
DR P X SO 7= et B BRSSOl $R AR R
— BB HE, 2T AR R O (7 el
Al Rl RE R AR, H — A7 AR 9 B/ MR A TS
)

PRG3R A T SE BB | BT B A
BEA AT LIJE S R B9 ERFARREAR 3 4853, UL
K 6.

ES NI E B
K, M,
K, K, -+, K, My, My, -, M,

Ko HiRMEEE

Fig.6 Technical situation
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Fig.7 Knowledge acquisition model of logistics sorting equipment
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Fig.9 Judgment model of sorting equipment characteristics
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Fig.10 Design model of logistics sorting equipment
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