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Optimization of Development System Based on Catastrophe
Optimization Theory
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Apstracl Due to the fact that the conventional multiple attribute decision making methods used to solve the optimization of development
system have many drawbacks, an optimization model of the development system is established in this paper based on the catastrophe
optimization theory. Taking the development system of the Xinqiao Iron Mine from open—pit to underground as an example, a synthetic
assessment model is established. During the evaluation process, many factors of the development system are taken into account, such as
the economic and technical factors, the geological conditions, the ventilation and environment protection conditions. All evaluations are
sotted by their importance as the first step and then a layered array of the evaluations is established. After that, the recursive calculation

is made separately based on the catastiophe optimization theory. Then, the total function values for every method are obtained. The final

function values in Xinqgiao Iron Mine are 0.960, 0.976, 0.953 and the second model is shown to be the best.
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Table 1 Potential functions of catastrophe
optimization model
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Fig. 1 Structure of catastrophe models

2 MAES

A 2 — R AR L ER R S VH BT A R R AL
W, ol it 1142 t, BT 2B B 150 5 va (1 7=6E . 74 kb
RO AT 24, FH I ARk R A £ 72 6E 60
T tla, 7R EEE RYURC #5557 KF 7768 90 77 tha 7L B3k
Y, HEGA T SE PR 6 32 4 Rs 2007 3as b1 A 3 R
T v TRE LA S 00 A VG B B ) AR 1,

ARIL R T I HT A NA) B BRE H#E .

(1) RIELGEBH A ] H R 3T R G s #tis o] th oy
KAy LAkt G P 3 RV U I SR AL TR R B RS S IR 3

ﬁ ﬁmu ey AEYIER
(2) A4 BT s T AT

(3) He A 15 & I &% R bt s 3 — 5 300 40 m 3 4 B P 1
KI5

(4) FIH A bR A sk )y IR B

FRAE Hhy Fedt T 55 1 . 07 1A T A 8 5 R B T HE 7 1 SR 0
T3k I 25 1 M T iz i A R 0D R E R A1 3 A AT ATIT A
ﬁ%g:

T 1o BB EE B+ R T8, 32 R THRE D1 4% 90 T7 Va
L=

Trge I b O3 It Rl B0 , 31 327168 1 4% 150 77
t/a ic B ;

I3 Z M T R O3 RS Rl B, 32 B THRE T 4% 90 T7 t/a
B

3 REME
3.1 MEIFEH REE

T HUR GO SR AR AR, R AR 5 &R S8 B AR AR AL
XM AT T2 DR 5 O 08 JBURR RO 78 A6 7R 5 4R i ) At )2 AR
RYE ., YO R Ky FE VR HE e BB A R

X TR A i I T AR RS EE I AL, 525 5 B R R
SEUNENEE SOF N PG NPV PSS AN
A AR BAT AL H B A B RN RO B 2
B RIS ] b A AF A UME 2 ALK P SR
WRAF ZF Bl I e X 26 F 2 T St 2% 1 | DX Js 4t o 2%
PE RSN S P HE A TR E 12 g br , H 4% 5 24
¥ o REIR 12 A5 BRI AT A AR B,k UM N A AR
T ST TFAR 7 SR AL $R b 454 (181 2) o

LI AR

[ I [ ]

[ wwmme, | [ wec | [ swatwwe | | smec |
I 1 | I
| ] I | | ] | ] | | ] |
e [ [elw][e]o]sa][ee]s]n
B e 2 S il O - S # )M [t QM
B | & L I Hp | 6§ & | & L& |
ot W f B &k | & || LA o
B B | & slelelnllslsls]
AraR W i
B fE % | hu T
e i i
] 8, .'t,.
11
B,
[ I [ [ I I I [ [ | 1 J
| | |
g 14 I | WM (4 | | I (g

2 FRAREMIEREN
Fig. 2 Structure of evaluations of development system
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Table 2 The comparison of all scenarios
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Table 3 Values of catastrophe evaluations
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Table 4 Dimensionless results
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A, 0.941 1.000 0.719 0.550 0.450 0.750 0.650 0.350 0.750 0.550 0.650 0.850
A, 1.000 0.980 1.000 0.750 0.750 0.750 0.650 0.750 0.750 0.550 0.350 0.250
A, 0.835 0.672 0872 0450 0.450 0.750 0.750 0.450 0.250 0.650 0.550 0.850
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Table 5 Normalization function of catastrophe model
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Table 6 The result of catastrophe normalization computation
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A, 0.970 1.000 0.848  0.819 0.671 0.909
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Table 7 The first result of optimization computation
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Table 8 The final result of evaluation computation
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