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Evaluation method of miners’ safety behavior based on
gray-fuzzy-improving momentum BP algorithm

CHENG Wei-min,ZHOU Gang, WANG Gang, WU Li-rong, QI Yu-dong

( Key Laboratory of Ministry of Education for Mine Disaster Prevention and Control ,Shandong University of Science and Technology , Qingdao 266510, China)

Abstract ; According to the complexity, various influencing factors, nonlinear process, fuzziness, randomness , time-var-
ying characteristics of miners’ safety behavior, the initial psychometric testing tables were given from safety physiology,
safety psychology,engineering psychology , safety management ,important life event, different cultural diversities. The e-
valuation factor set composed by 63 measurement factors closely related to miners’ safety behavior status were deter-
mined by relevant mathematical tool. Furthermore , the comprehensive evaluation method for miners’ safety behavior
status was set up based on gray-fuzzy-improved momentum BP algorithm. It is shown that the evaluation precision of
this method to miners’ safety behavior status is high ,which can satisfy the requirement of predicting miners’ unsafe be-
havior in production locations.

Key words : gray-fuzzy-improving momentum BP algorithm ;safety behavior;evaluation ; psychological testing
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Table 2 Forecasting precisions of possibility degrees

of evaluated persons’ unsafe behaviors

K gEA e SN e ] R
1 0.10 0.10 %
2 0.35 0.35 oW
3 0.10 0.10 oW
4 0.20 0.20 ¥
5 0.10 0.10 o
6 0.20 0.35 “H-=5
7 0.35 0.35 T
8 0. 60 0. 60 X
9 0. 60 0. 60 %
10 0.90 0.90 oW

M2 ATLUE Y Bk it gl it BP 3035 B ™



104 # A

1’ 2010 4E45 35 3%

HEANGE AT N A R PR BEOR L s , BE D A2 A = B
NG RITABIESR . 10 MEREEAT A 9
AREAR B TIN5 S P O SRAEAR AT , 1M 73 b —A4>
REA ) T EL B O ELRS v o B b, I Xf
NG AT Pl ) Ff BE SRR, T AL O 25 5 iy
At AL, PR IO AT LD o R LB i s A B2 A
LAAT O R ] TS A B AR 7 G A v A 2
& B IR R

4 ARRETHREHRE

Mo BA EVLRE Sl PRI A, SR A % 27
VAV ONIER SRS &= Va3 i A PN 7S X o)
R A B A OB A TR
AT E RS AN SCAE A AR 25 57 2 N R DT T, A
N3 ATT AT MR b5 A2 A7 = A i al
RETE -

(1) ANBY LAl 5 BRI A O BE R A= B 2
RE, B U2 IR E T 45 s AL NI Z R R
S PNiLE7SSos 5 i

(2) M Z e, #HTZedT S #r
A ERAEPEBR A2 S s AT A% 1 AR B AG A
1 2 1z FH0 0 AN A T B ) 57 RUAF Y %8 42 TAR AR
il o

()N =Pl - HE RGN L 2l BEEANLAR
et RO, P AHL AR GERE IR 1 ] Sk 5 sl S R
A8 A BRI s A R Tl S U 5 sk K L JE 3 LY
7SIk ial

5 & it

(1) W&o e 20 B 228 TR
B AR R A SO ) 5 55 6 Ty Tii e 1A
T2 AT RO BN R 255 R R AT SR Ag A%
SRk P T8 1o i R s I g R A AR E T
Hi 63 ZEAR bR H BT i 8™ T4 A7 RO PEAR
WRES.

(2) W] 7R AIEE T KA - KO - BP #2245
BB Y2 A1 AT PO ) S AR B 5
SE TR - BOBN 255 P BT Rt 1) B & BP 3
LR

(3) MRYEH™ T2 AT g F AR IR A G010 55 I %
Y AR T AT NIRRT R R 2K 0 - BEMIZ5
RN BOFERS b, R A R Sl i BP B
AN AT Al REVEREBEHEAT T 255 VA s RO T
LERRW] SR KA - B - Bkl i BP 553k B
B L= AR AN G A AT O i ] e AR BN L , eI A2

A7 BT AN AT O O B 20K
S 3k

(1]

(2]

[10]

[11]

[12]

ik 1 RN TP AR AT AT BORBESE (D ] Kb
R 2, 2004,
Zhang Li. The research on human reliability analysis technique in
probabilistic safety assessment [ D ]. Changsha; Hunan University,
2004.
WL BRTER, EEER, 5 ANFRRS ARZ 247 K
B BT SR T ). 2 4 B2 241, 2008 ,18(3) 1 10 -
14.
Zhou Gang,Cheng Weimin,Zhuge Fumin, et al. Analysis and explo-
ration on correlative theories of man-made errors and human unsafe
behaviors[ J]. China Safety Science Journal ,2008,18(3) :10 - 14.
JA Wl A% A A S BT LD ] B B AR RE
HiK2,2006.
Zhou Gang. Analysis and assessment research for human safety be-
havior model [ D ]. Qingdao: Shandong University of Science and
Technology ,2006.
SRR, B LR, v k. A7 9 [ M. LAt ML Dok i i
#,2009.
Li Jizu,Cheng Weimin, Nie Baisheng. Safety behavior science[ M ].
Beijing: China Machine Press,2009.
Slowinski R. Intelligent decision support; handbook of applications
and advances of the rough sets theory[ M ]. Dordrecht; Kluwer Aca-
demic Publisher,1992.
Slowinski R, Stefanowski J, Greco S, et al. Rough set based process-
ing of inconsistent information decision analysis[ J]. Control and Cy-
bernetics,2000,29 (1) :379 —404.
Lipheng Khoo, Lianyin Zhai. A prototype genetic algorithm-enhanced
rough set-based rule induction system[ J]. Computers & Industrial
Engineering,2001 ,46 .95 - 106.
Vasconcelos J A, Ramirez J A, Takahashi R H C, et al. Improvements
in genetic algorithms[ J]. IEEE Transactions on Magnetics,2001,37
(5):115-119.
MR RS TR BRI R B K GO SR A IR T
RO LRI H5ER,2002(4) 141 - 144,
Bu Guangzhi, Zhang Yuwen. Grey fuzzy comprehensive evaluation
based on the theory of grey fuzzy relation[ J]. Systems Engineering —
Theory & Practice,2002(4) :141 - 144.
WLAR , o S BORIECF IR T (M. T AR R
2% A, 2005.
Yang Lunbiao, Gao Yingyi. Theory and application of fuzzy mathe-
matics [ M ]. Guangzhou: South China University of Technology
Press,2005.
ZENOHL, X HE,E B BERK GER G VR 2 R R K
(] PR R 2240 ( A SR FL 24 hi) ,2008,24 (4) - 577 -
580.
Li Lixin, Liu Lin, Wang Qiang. Fuzzy comprehensive evaluation
based on grey clustering theory and its application[ J]. Journal of
Shenyang Jianzhu University ( Natural Science ) ,2008,24 (4) .
577 -580.
ik M, R SET RO ECE UK (OIS I 22 RS TR



1 P TLRAE T K - BEM - ot gt BP RARE T % 247 N 5k 105

DTk RN R T]. Befag 92k 5100,2008 ,38(3) 11 -6. based BP neural network and its application to comprehensive post-
Zhang Hui, Gao Deli. Multi-level comprehensive evaluation method evaluation[ J |. Journal of Hohai University ( Natural Sciences ),
and its application based on the fuzzy mathematics and grey theory 2004,32(3) :332 -335.
[J]. Mathematics in Practice and Theory,2008,38(3) :1 - 6. [17] SRZHR B b K48 L TR0 28 X 4% 19 BL T IR 1R 1
[13] Lin Chanben,Su Shunfeng, HSU Y T. High precision prediction u- R EMAR R [ ] ], B VTR 2 Be 24 41, 2008, 18 (1) : 54 -
sing grey models[ J]. Int. J. of Systems Science,2001,32(5) :609 57.
-619. Zhang Airan,Luo Xinrong, Yang Fei, et al. Risk assessment model
[14] PRI B2 M2 S BRI D] KV KYPHL T of gas explosion based on fuzzy neural network[ J]. Journal of Hei-
K=¥,2008. longjiang Institute of Science & Technolog,2008 ,18(1) ;54 —57.
Cheng Siwei. Design of learning algorithms for fuzzy neural networks [18] Tran Haoi L, Osowski S. Neuro-fuzzy TSK network for approxima-
[D]. Changsha: Changsha University of Science & Technology, tion of static and dynamic functions[ J]. Control and Cybernetics,
2008. 2002,31(2) :309 —326.
[15] 2 W IRORGESHZ ML 07k LI s [ D]. & [19] Liu Puyin. Max-min fuzzy hopfield neural networks and an efficient
WL AR K 2F,2004. learning algorithm[ J ]. Fuzzy Sets and System,2000,112(1) ;41 -
Jiang Bo. Research on analytical method with grey system and neu- 49.
ral network and their application[ D]. Wuhan ; Huazhong University [20] KR, BRAE A, RAGAL, 25, BP #4255 ik St s K3
of Science and Technology,2004. BRWFFE[T]. RN N E2%,2000,17(6) :514 - 515.
[16] wEfEEH K AT W BRI 2 R 2% AR B TG PR Xu Yongqun, Chen Nianyou, Zhu Yiquan, et al. Study on the BP
F R [T T R 2 2E R (SRR F ) ,2004,32(3) 1332 neural network algorithm and its application in the covalent bond
-335. length calculations[ J]. Computers and Applied Chemistry,2000,
Huang Dechun,Xu Changxin,Ren Huan. Fuzzy optimum selection- 17(6) :514 -515.

EIREHMES Z _BEEEIT Tk

2010 L ERTS ,455 | ABREA RO TAHEN P ERO L BRI 2L T HRANS EXT
K, ERTHNERED RERA B MBERREAE T LB L,

LB R —Hr w2 eg i TRA, 500 T A S RE = ou B AR R e A RES g L IE RN 3R
LB FRBERMNE, Ae+ o2, BRAXTHZF, BTERT B FEREAH2000 27 1,4
PREEXEHED 13, MEMTENCEAEFLERA 200 %7 (,ALEEH R 20% ~30% 64T % E K B
o6 400 %77t RABAR Bt O,

BT PEAL TA FRE) RN 69 BEH) T 2B BRI K e T AL SR R — AR B R T AR E
BIBAR, LS EATREEAN B HHRABEE Lo, FAREMRB B "R EFE., 5
TN BhHERBEAALET |V CoBAER2S5 L G, R B B A HR 2R EFT A
TR LGHHAAS THFL—AF/Z5000 7 t Lt RbaE,

YT i, BT WA T A RAE] L8R A ERF 10020, Bal—HF =20 7t T80 A A% E
F R, T THABEE 130 7 t, —HF =40 7t LB E T4 T/ EEFRBEL 2010 F X 5% om
LR,

Wwa PR



