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Safety Evaluation in Flight Evasion Based on Cloud-Model
Fuzzy Comprehensive Assessment
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( Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract; The traditional method of fuzzy comprehensive assessment has the problem that the evaluation
result is not well-determined because the choosing of the membership function is too subjective. A qualitative
and quantitative conceptual conversion model, named the cloud model, is introduced, and a fuzzy comprehensive
assessment method based on the cloud model is proposed. First, by introducing the cloud model to replace
the single membership function in the original fuzzy comprehensive assessment method, the randomness and
ambiguity of the qualitative results are characterized. Secondly, in the evaluation process, the problem of
absolute boundary is avoided by improving the division of the evaluation scope. At the same time, a new
quantification interval is determined based on the cross quantification interval, and the cloud model is
obtained accordingly to avoid the computing of the reverse cloud. Finally, the evaluation performance of the
three methods of the cloud-model comprehensive evaluation method, the original fuzzy comprehensive
evaluation method and the proposed algorithm is analyzed by evaluating the example of flight avoidance
safety, and the validity of the proposed method is verified.
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Fig.3  Structure of the cognitive domain index
PHIIAFNIRARHR BT AT SR 6T 53 T 0 R 54 ) A
HEBE TT B TEAN, 1X S A7 78 AR 35 00 M 14 5 BE AL
PRSI BORIT R 2k 7 B S e G b e, DR T LA
RS PERE AT PG . B B SRS
PPHI BRI LE BT A5 ) CFCE ¥, 454 AT

Al PN AR TR AR A R X 2 T4 6 V-, U
DA SO IR R T AT, Horp oA SCR e 9 B 25 3R
TRk,

1) HALZI NI A S b AT 90, 07
R B Bobn e R [0, 1 ] 28], & H5 45 2 i 36
N Uy s Uy s B s T s Tt s Bugs s Lhugy » Wugp s Boo s g 5 By 5 Uy
Uy s Uay s Wy > Uy s Ugp s Uy 5 Uy s Uy FEHY 0 s g 4 Uy
TR TS TP TS TRV TS TR TR Ty ) - == L T S =
TERTH BB S .

2) HARZ IS FIETFRFE R, 1. 4
T AR 7 ik, o ) A AR PR AL AR, R
hAA, A, A,,A A A, LA,

3) TEAREALTE S U B R BN G — R ITFAN T i
B, — ORI SR 3,5,7 SFERR  BUS KPR
SRR R T e RET

4) BB ERAFN o EI P, B TR
WA ERIEIR R RIR B E M, 43 R K R, LR,
R,,R,,R,

S) B4 RBEEFESHEILNINEA,LA,,
A, AL A BIIFERAC B A SR, R D E—
TV sty 1y 0y u, VPR M, K B SR EAR
AV R —B BB R, R, R 5A, A, AN
FIBEIER SHE S A B BRA TN E.

5 R AL AT AR R A S PR R X R T 5
BRI 25 G PER S e PR A B A T R
3.1 MERBEEHSEREERNINE

MRAEAF BRI A R R IR 1. 4 WA HB L
BRI 10 L B R85 R 5 AR 0H,
IHEEXE LRI A TEAR AR , 45 WG H, LA
1AL R FRITAEGR W), oA — Ak 3 ~ &

111
4@?&*&&“&@%%&%@%5}%’]%%%H=[1 1 1],
111

1 13 1 L s L
Ho=3 1 1’H":[1/3 1]’H‘:[1/5 1]’H‘”‘:

1 1
1 3 1 173
1 7 1 9 173 1 1/3 1/3
[ ]9Hw2= [ ]9Hs1 = ’
177 1 179 1 1 3 1 17
3 3 7 1

1 1/5
H.v2=|:5 1 ]o

MijET%R(3) ~ K (5) AR AWM E, K
RA IR HESLAPIAELINR 3 ~ RS Fim,



88 Bt 5 & M

BBE

®3 REEFRSERNE
Table 3 Index scores and weights on the bottom
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Table 5 Index scores and weights of the second layer
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Fig.4 Evaluation of the cloud model
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Fig.5 Membership function for the fuzzy

comprehensive evaluation method

EERT G 3 MR RTINS R A IE R
BEMSaTPHE S TREEREH EUESAT#E
Mo BRI G R0 20, AP S R B KRB LR
B Ak, Mz A& S TEAREF A = B BE L
PR B T SRR BERR R AR AL, HF Al & = R E
EfEARBEEE, € TIFME R, N> TR %
BPRARER MM, UG T 5 CFCE B—EHIRR

3 PR RIFER 2058 . AL HE K 0.001 2 s, CF-
CEE¥:0.245 8 s, Iz & PEHE 0.001 1 s, XFH3
FEIERZ R, AR ERFH B th TR A oA
FRHE T RES BE RS TFHETHES
FHFE RO RV F R E RN R, R & 7R
PRBUS I, B CFCE BFER SIS ; A i B AR
FIAT RECRR AR B E R, HHEFHRY K
THIE HRBEERE R SNEL A JYARZEAE
BT oEAENEE, iEER &R BT
CFCE ¥, HETREBFH oEBNFRFTERR—E
WHE, R R R E TR R ERE T RS S TFH
% ERECE+a4EE. Bit, @8l B2 Ra
B 2R, BB T 23005 AT LU RS B R F]
RIFAIGR ERURREETE , A RR MR .

4 LRIE

FFI AU S S E BT Z FR AT R
B—AA SR RS AR & CFCE 3%,
HT—FMET ZRB RS S FHAE, B X R
IRERBIG S EAIN I, BT R A — MR ER S
SRR T T & R BE R R B R AR AL T AR AL (R A 5
it i CFCE &, iR T BAERE KB RIS, % b 3 7
B VTR W mRS R IEE T A3
RAEBEH S S TFARRA R, FI Tl

& X W

[1] EHM,E=3XxH, EWR. ERERFSLE[M]. R
DL RDUR = Hihiht ,2003.

[2] FKMSIE.ZFER. KA. ENMSSTAERSNIRE
R [T]. FALEIR 2008, 29(5) :1673-1676.

[3] XU Y H,SUN Y. Evaluation on environment state of
breeding area in Shuidong Bay by using fuzzy comprehen-
sive evaluation method[ J]. Journal of Northeast Agricul-
tural University, 2010, 17(2) :64-68.

(4] H#,B_F,.RER. ZETESEFOISERER
HREEM HE]]. 2 E TR RZZR: BABPEMK,
2011,12(6) .18-21.

[5] &30, REH,MEE, % £ T FMEA IERHES
AR E LW [J]. A REIBRE%R,
2007,28(3) :263-268.

[6] ZHOU YX,ZHOU YZ XIESY, et al. A grey fuzzy com-
prehensive model for evaluation of geological structure
complexity [ J ]. Journal of China University of Geosci-
ences, 2008, 19(4) :436-440.

[7] LIDY,LIU CY,GAN W Y. A new cognitive model;
cloud model[ J]. International Journal of Intelligent Sys-
tems, 2009, 24(3) :357-375.

(8] Bk FTHE BEK, ¥ ETHEANRBRAERS
BREMEWM[I]. RETESH TR, 2014,3
(7):1334-1338.

[9] #a7T, =8, EK,F ETRBMXBRES
R T HIPNERNEZE[T]. RDKEZER A
BRI ,2006, 31(5) :423-427.

[10] SR, CEM, RELE,F ETEE BigRMER
BHBREAAENHE(T]. B T%1]R,2015,43(8) :
1518-1525.

[11] X5, Z=ER ES-ERABAHERET4H[T]. b
RALE AR K2 ,2010, 36 (11) :1320-1324.

[12] Z=EHK EE%, BEC. ES-EREMUETESY
$:[T]. BT 23R ,2011, 39(11) :2561-2567.

[13] BRR,ZEVNEE —FHEREENLR=EE
[J]. D EBRH A HLRSE 2015, 36(3) :544-549.

[14] RIEHE, KRS, HEF EToEBMHEME ST
HALEREFEFRMALT]. 250 RER,
2014, 14(2) :69-72.

[15] ZEFNEE. RESZEAMHEFEE(T]. FET
=2F4,2004, 6(8) :28-34.

[16] &BF, 4% .28, % —METERITANENE
REEWZE5NAT]. BHBT RZE2R: AAH
2£hi,2013, 38(2) :107-110, 116.

[17] FAbk ZTEBSSFHETEEPHEER RS
DL D]. BRAR -  FRHE K, 2016.

(18] WERH. KE L RERRHN —LEAPFR[D]. &
JIE : R ERL B AR K ,2007.



