s L
§1EI$ COVER STORY

FI XK AR, ETIR KRG, R T RAIEIEG) KL M T R Z T[] A HEH K 2022, 65(21): 28-35.
HAO Bo, WANG Wanjiong, ZHANG Peng, et al. Variant design of aircraft structure parts based on hybrid reasoning[J].
Aeronautical Manufacturing Technology, 2022, 65(21): 28-35.

BT iR S

B

2. R RFAZ B, A L5 066004)

[HE]

) E LR i

R B, g

(1. R K, Yo 110819;

JA T AN 422 (Rule-based reasoning, RBR) 5 524 422 (Case-based reasoning, CBR) #8iRA 693 7 X,

R MR RO R AT T AR . B oL, AR A LN IR AR, 3 RALLE MR R R A A R
BATALEE, T T AL MR A A R 4, R ILAT R ALLE AR 0 R AL RS R, B REARAR S RS R & X By
ML, A RALLE MR R R A SR B M AT AL 2, I T RS AR 0 SE AR R 5 R, S BT B B s AR AR
L) BEAT AL, AT 2 B AR KA UG, ARM A B BE T ISR A AL R4 H TAT .

SCEETE] KL AMHE FL 3R (RBR) 5 40422 (CBR) ; S 41+- s &A%t

DOI: 10.16080/.issn11671-833x.2022.21.028

Mm 1E
HEELESWN ARFEHE

BEIRIT 5 EREHIE,

TRAHLEE AL Bl i e LAY
ANHEEE 22 AR Y A A AR T
FRA AR SRR Y, S EOH AL
SR PFBLT D SR BB B T IR

LT . RO E L TR
b AR R AL, X LT
MR TH R, BAHE
PREEA DLRESE S AR R R 460
7 it IE R TR A AN e SR R R
REALRREE SRS, U T 77 i it
Sl e ] 7 il 3 Ml % R R A K
PRy E BT

H MAEE T R0 4fE 2 ( Rule-based
reasoning, RBR ) 5 5L | 4 B ( Case-
based reasoning, CBR ) Al 1 & 4 4
PREME OV R 2 ) LA S
BEATAR, B NS EE AT T2
MBS RN . FEESN A7 5 R
A HERN TR AR I R PSR 3
Fr B ZWHRYT ES A IE R R
G845 T, U T R B ok e BT
FEE N, AR R TR A o B R
M T U ST, T RHL
BT B HR R R T R A R E
AR AL B ) L fE TR

* BETE : B P EERIBMIFIH (JCKY2018110C012 ).

28 Wiss G A - 202245 565 % 55 2110]

PLBLTH B et S iR E R 4%
A, L U is AR A HE R, 5
BT BB S RO R BE e H R A
B B AR, AR 1B R R A
R, pE— L H, Tk 2SN TR
RIS R AR LIS S S 515X
SRS R PR S HEA TE, fRR T
TGl R T7 SRR L 1 BRSEANE
B A5 TR AR T UL e i U
52 2% B KORIOHERE o (B2, 3 Fif
B T5 A A7 A3 T it AL K 2
(IR, TR, Bl = 5 P AR T
— ol b 8 ) 2% R S M A
FHAS A AR A HEBR SRS, FOpE LT
R R 75 2K, A5 i ) R R
KR B TR 5 . AU
e G NE F TR A VAN S S
g BB R IR (2N T4 22
SCRAAR TS BUR S K B i R
B S RIRARES & B TR, 4R T
FE 5| 8 T et R A B8R TR



A
COVER STORY iﬂ‘ﬁx?‘

Ni %5 W5 T TR A A AR
FEAS P RIS W RS, % R GLRES
He TR T i 22 URER 5 B XL A
BEEA T2 WA BT 2 W 18 T 4 5
L RS RS PR SR B4R At 1T
SHE SN RS TR T —
it TR 5 HE PR A PR EE HLIM e
FI T i) R 3T 1 i o i S 40
BRI B, A ROmAR = Tk
Hoy b BB R AR

L5 b iAR 8 R A R SR T
PAAS 2508 e AR B E T R, AT 4
PR BT B TR E A R I A
JEAANR = o RO IR
R BORBUT T — 284 3 SRR
R AHERHLES A PR B A
FERARD  MELLHER I 5 7 B
M PR 28 S LR AR SR, i B 1L
WL 2, SRR RCRAT LA
Bz E BT R R R
AT HEAR AR RIS, A Zh i
JERR B R RETES

ASCLLCHLESHA P TERT 42
12 JFHR 5 41 B SR w0 FLEE A AR AR
o U HE LR o O HOR S AL
VU RS & , B SR DGR 7 2T
SRS MU 5 MU B TR
FPFIERY, AGE /N T — S Bl )
For 2B S0 AR 58 a5 el A
WIIETT R CHLES 1125 5 A
FHRLEE , S (iR R Y S 2 A P
A, RADK QORHR B B X w5 T
Il FHE RS BIREA TP, LAHORAR R
A AR S, Dol D AE R BT T
VEgE, T3 i RALEE PR B2

1 EHaeRi RG A
1.1 E-TFHNHEENE gEIEE
TRHLGE AR BT AR HURE
95 MBI — R FR,
L Q] AR Al L R ) 14 B SR e A
N 1) RALGE R g & G
FE, CHLG AR 2RI [ 2R
JE A 25 B AR R A A 7

A ) FRE L T 2SR Y K
Bt Sk, EOGE 7 ) I DA S LA 3R
BRI FRALIU, B LA TR AR
JEPEAR BRETL  FBDR R AR 5 AL
R AR HLES A T R SR R
JE PRSI A b A S S R pR R
AR, BRI AT RSO A1 T2 KoK 1
1k, FRRRE AL B0 B T 2R S B %
o7 1) RAIL 5 ) {2 28 TR 3 3 ) 4 1
SR INGIEIE e e &y e WU T S 0)
NG S K G 5 A e I
PR AR G ORI e vp T S i
BRI DU RS R R
VR R G5, FE BTN D2 45 HAROR) s
BT ER AT, B R 1 2R 45 B n] AR
(EX IBIWIEi i NE RSB W N e
B UL ARSI i e 4, O
TR AL R R RE e 7Y R 4
ZERINE 1 FR .
1.2 EFLAHEENTERIIGEIT
WG T8 WL T
W, U 20% R B EFIT,
AT 80% HB AT LA 142 5 FH sl A i
MOE R U R S AR A R T

; SR R
e

) rERfL
JE

PARAHR 7= S B TR, 4 8 7 i
FIBETT B FNARACR 7 CAILEE F 7
mn i R R B OCE A
J T A CHLEE R R T AR A
IR I WA E S8 S 454
PRI SCHE 5 A T S22 v, 38
Ik S ) XS B P S A A
(A o T S 49 4 B 0 A B
SR AR 58 1 AR RS T
O3 S A 7 SR 2, R S
TR 224 i [va) AR R0 TSI 051, 30 o)
DIAEARLL A i R i A A e oRn g P
O DR 24117 ) A 1Y S 4] 4 B R
AR R TEA T SR 2R, H B4R
5 H BRES 145 T A T A A
S, Ry I Sk ) SR R AR R
BEE LA, W SRR S T
Jei , A5 B S A AR AL S ], X LA AR
BRI RGN, RIS 8 T H
FRESHIREARL, TS BHFERRYCAL
LER AR TR R GEANE] 2 s o
1.3 BEHESREITRGERE
AL AE TR, BT AR
25 W TR AT LAy S R

s |
T
HESHLH Ef
// ;’&Cﬂ

B ETHNEERENEEEERREEE

Fig.1 Structure diagram of intelligent selection system based on RBR

2 BETLOEERNCEHMETRIGTREEHE

Fig.2 Structure diagram of aircraft structural variant design system based on CBR
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Fig.3 Structure diagram of intelligent design system based on hybrid reasoning
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Fig.7 Comparison before and after

variant design
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Variant Design of Aircraft Structure Parts Based on Hybrid Reasoning

HAO Bo'"?, WANG Wanjiong', ZHANG Peng', LIU Liwei'
(1. Northeastern University, Shenyang 110819, China;
2. Northeastern University at Qinhuangdao, Qinhuangdao 066004, China)

[ABSTRACT]

Based on the hybrid reasoning method of rule-based reasoning (RBR) and case-based reasoning (CBR),

this paper studies the intelligent design method of aircraft structural parts. Firstly, combined with fuzzy theory and rule-

based reasoning technology, processing fuzzy parameters for aircraft structure parts design, and the intelligent selection

system of aircraft structural parts is designed to realize the type selection of aircraft structural parts. Secondly, the K-nearest

neighbor (KNN) and grey relation analysis (GRA) are used to deal with the numeric parameters of aircraft structural parts

design, and it implements cases retrieval and evaluation. Then the best similar cases are used for variant design to obtain

the target case. Finally, the feasibility of the hybrid reasoning intelligent design system is verified by taking the section steel

as an example.
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