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Fig.1 Framework for module evolution analysis
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Fig.2  Evolution analysis process for product modules
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Fig.3 A simple Bayesian network
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Fig.4 Evolution analysis model based on Bayesian

network for product core module
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Tab.2 Related indicators for rear frame module
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Fig.7 Analysis model based on Bayesian

network for rear frame modules
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Tab.5 Conditional probability from experts in this field
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Tab.7 Demand changes in rear frame evolution
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o . . fy SRR R CEAR ) , 28 I 7 4 D0 B4 0 24 190 0 1
2 0.442 1 0.5579 LB T70)2 B1 B2 B3 MR YA R K (1P (X =
b 0.4184 0.5816 2) =P(X=1)1>0.1, Hap5 S22 i iR 48 /N T
8 BUIZEMTURAT B
Tab.8 Node probability larger changes in design process layer
itk it 3R 1 G 48 o P(leﬁllfif&i?)‘iz) oo e
B1 0.4385 0.5615 0.1230
915—-916B A2 =2;A4 =2;A5=2 B2 0.3824 0.6176 0.2352 %9
B3 0.378 8 0.6212 0.242 4
Bl 0.660 3 0.3397 0.3206
916B—918 A2 =2;A5=2;C1=2;C2=2 B3 0.344 1 0.6559 0.3118 10
B4 0.344 1 0.6559 0.3118
B2 0.167 1 0.8329 0.6658
916B—918Te Al =2;A3=2;A4=1;A5=2;C2=2 B3 0.1605 0.8395 0.679 11
B4 0.1605 0.8395 0.679
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X9 BEAMEZER(915-916B)
Tab.9 Joint probability in 915 to 916B

TR e R
Bl B2 B3 P(B1,B2,B3)
0.093 8
0.093 8
. 0947
096 5
0956
099 2
154 4
2721

[ T N T N B N R T,
S oo 2o o 0o

1
1
2
2
1
1
2
2

Po= =Y =N =

F10 BESHIZER(916B—918)
Tab.10 Joint probability in 916B to 918

R USER RS
Bl B3 B4 P(B1,B3,B4)
0.136 4
0.034 1
0.1381
0.0355
0
0

L1381
.0355
0.2477
0.2346

N = =N =N =

1
1
2
2
1
1
2
2

[T S R G TN NG Y N VG

0. 1 fEBR/NULH] 3 #ARREAE 0.5 A2, BD AN TR
B ), BIRT e AR ANIE RT3 HE SR N 2 A
BBt B B N it — e 3% 9 BT Bl
B2 B3 SRS A A%, btk B1 =1,B2 =2,
B3 =1 %W Bl {RFsAAE, B2 A2 L3 K, B3 fRHF A
ASHIER g 0. 094 7 , 1 WY i B 41 45 0025 1 M 3¢ e
JNVEIP(BL =1,B2=2,B3 =1) {44 0.094 7 ;i Bl .

x11 BEEHIZE(916B—918Te)
Tab.11 Joint probability in 916B to 918Te
T e R
B2 B3 B4 P(B2,B3,B4)
0.038 4
0.0385
.0386
L0451
.0386
L0451
L0515
.7043

D= =Y =N =

0
0
0
0
0
0

NN NN = = =

1
1
2
2
1
1
2
2

B2 B3 [a] A2 1k 1 48 R 5 K, B P(BL =2,B2 =2,
B3 =2){H 7y 0.272 1, BEWIH ZExF 915 Ji5 R i e 7
Wit T ZJZ BL B2 B3 F SO B A9 2%, i 75 915
#9168 Jo 4 ZR K P it HE (9 S P i A b, I T
JZ BL B2 B3 {Y B AL f K, 4 BELZE R 15 5 P i 5 0F
WA G, 915 Ja A A R AL 9168 J7 28,
TEANTR) T3 SR A UK B T, % e i 2 J2= MOR I ) il ik
Beit, 53 4k 2 B i Bkt 2. 916B 3] 918,916B |
918Te FAHE L L A A Y ) $ P2 R, LA b R a1
fip B 915 AL F| 9168 Y4 #2801, s Ak AN 5 %%
Ao PR, bR A T R e T ST A AR AR R D
34 0 25 0 AT A R ) T A R AN A, B g g
FEUNZE 12 froR o

TEHE B R T B i T AR A ) %5 7 5K
AR D kB Xof I 45 A TR 0 A 4 L B 2 R BE 4 X
TR GBS (R, e B o st R
BERE 225 o TR AT 1A% O AR BRI L Y A
b o HL R AR AT 25 PR A < B X s R 1 B

R12 BEREREH#HZITERE

Tab.12 Evolution design process of rear frames

TR o i SR ARk Wit T2k i piiRs N i
1O FH R AR M (SR 2 b S s ol AR )
A2 =2; Bl =2; 2 RF (K98 ) B/ANVE R
915—916B A4 =2, B2=2; 3FER(ERER) AR
A5 =2 B3 =2 4 AR (FR) B RS
5 MR IR E AR JE
13 M
A2 =2; o
AS -2 Bl =2; 2 ReF (KRB RD) A UM E
916B—918 o 72’ B3 =2; 3 TR R AR )
o :2‘ B4 =2 4 ZPF YRR (MR R R SRR AR BRAIG)
B 5 Ak g 42 5
15 bt A
Al =2;
2 RSP (K58 ) 2B/
A3 =2; B2=2;
3 FEE AR AN
916B—918Te Ad =1, B3=1;
4 TR
A5 =25 B4 =2
o s 5 T8I CREY, R )

6 28Uk CBERLR) AR 8, A AR )
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BRE R (BT HER g P (D)) i EAL DA K 4R 1
FERE (SN (10) ) #EAT ST o 3 k0 72 1 BB
R AT LA phy A 0 A B AT 1, AR v AL DL S R R P A
JE T IR J AR QR B A ) SE T o A, X LR 3 A
T 2o P A BT R JEE R A 4 B ] B X A o A 5
FRVESE B X BEATIHA 45 R Ik 13 s .
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Tab.13 Evolution evaluation for rear frames

eIt 9159168 916B—918  916B —918Te
i A 5 4k &

o 0.542 0.763 0. 664
PEFE
A1) 57 45 5 0.73 0.98 0.84

H12 13 W J1,916B 3 918 f i i ik 7 v , Lk
PRUEAE 5 R TR 2 e, RIS = 0..763 , [ i 61 B
FRBOBEK B P(D =2) =0.98, 7545 918 J& H Al
ANE A SR AR AL T B U 0 R L S B R I k2
UEW] T PR A4 % 00 A IE 3 5916 B 3] 918Te
HHE R Bn AL TR R PR 8 AR B , BT 4 BORS A
A2 5915 F| 916B 1 I8 k415 A5 fie 41K , JT I A AL AN
MORPESRARA IR KB 25 0l o LB IS AR e
OB BB I £ PE O AR B, QB BB R 1%
T 2o P B T Rl R s A 5 A R P 4 BB
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FH5 o
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T A% 0 A5 L T8 30 O R 9 % 4, r T 3 F DU M
P 245 1) 7™ i 6 A o A6E B 9 2 0 A AL TR, MR R 48
(1 0 J5E 73 A7 % 70 i SRS B 8 PR AR O B R BT 2
FEPE R % 5 oK S BB B Dy s i dle X 9 gk
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Analysis and Evaluation for Core Module Based on Product Family

Wu Yongming Hou Liang Zhu Qingyuan Lai Rongshen Qian Yaoyi Lin Senquan
(Department of Mechanical and Electrical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Aiming at the evolution problem of core module in product family design, the module evolution
law and process evaluation were analyzed. A method for law analysis and evaluation in the module
evolution was proposed. The relationship between customer demand and module design was also studied.
The core module standardization and universal indicators based on existing products were analyzed. An
analytical model for core module evolution was established in the process of needs analysis, and the model
was trained by the history data. The changing law of design and craft was obtained by demand evidence
reasoning in core module. Based on the evolution law analysis, the design parameter and reuse degree
were also analyzed for core parts. Comprehensive evaluation value for core module evolution was gained.
Finally, the effectiveness and feasibility of the method was tested by core module design of small wheel
loaders.

Key words; Mass customization Core module Bayesian networks Evolution evaluation
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Extraction of Seedlings Information Based on Improved Edge
Segmentation Algorithm

Li Weitao'? Peng Daoli'’ Wu Jian?
(1. Key Laboratory for Silviculture and Conservation, Ministry of Education, Beijing Forestry University, Beijing 100083, China
2. College of Geography Information and Tourism, Chuzhou University, Chuzhou 239000, China)

Abstract; Optimization of feature space and improvement of the segmentation algorithm are the keys of
accurately obtaining seedling information using object-oriented technology. An improved edge
segmentation algorithm was used to segment image based on dealing with the noise of multispectral
images. The algorithm developed the simulated balloon expansion method, and could control the direction
of the force field, so that the curves were made to split and collapse inwards. And the feature space made
up of texture, shape, spectral features was built to accomplish seedling information extraction. The
results showed that the total accuracy of seedling information extraction was 86% by the method of this
paper, 12% higher than that of traditional methods, and the KAPPA coefficient was 0. 814 5, 0. 1159
higher than that of traditional methods. The method of this paper could accomplish seedling information
extraction quickly and accurately, and provide a reference for the accurately monitoring and decision
making to management departmen. It has important meaning to forecast and evaluation for the future
afforestation situation.

Key words: Seedling Improved edge segmentation algorithm Multispectral Image segmentation



