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Preliminary Excavation Efficient Coal Technology Development
XIONG Quan-xiang', ZENG Ye-xin?, ZHANG Zhuo-hui', YAN Hong-qin'

(1. Loudi Vocational and Technical College, Loudi 417000, China; 2. College of Resources and Safety Engineering,
Central-South University, Changsha 411100, China)

Abstract: With the rapid development of mining mechanization of coal industry, fast excavation
technology has become an important part of efficient and safe mine construction. This paper briefly
introduces the development status of efficient excavation technology of coal mines, analyzes main
problems in current efficient excavation technology, and proposes corresponding solving strategies,
predicts the development trend of efficient excavation technology of modern coal mines, and provides
related reference for mining operation of China’s coal.

Key words: coal mining; efficient; tunneling technology
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Inquiry of Selection of Comprehensive Digging Machines in Small and

Medium Coal Mines
XIONG Quan-xiang', CAI Han-ting', ZENG Ye-xin?, XIE Zi-nong'
(1. Loudi Vocational and Technical College, Loudi 417000, China; 2. Energy Engineering College, Xiangtan University,
Xiangtan 411100, China)
Abstract: The application of comprehensive digging machine has become a token of a highly effective
and modern coal enterprises, so it is becoming more and more widely applied in coal mine enterprises
and the research and development of the comprehensive digging machine is taken increasingly serious.
However there is not a comprehensive digging machine that can completely adapt to all the geological
conditions and the parameters should be modifed appropriatly so that the machinery can be used in
coal mining enterprises. Aimed at improving the digging efficiency and the economic benefits of small
and medium-sized coal mine enterprises. discussed the model selection of the comprehensive digging

machine.

Key words: coal mines; comprehensive digging machine; model selection; technical transformation
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Fuzzy PID control for position tracking
of series manipulator based on
the PSO algorithm

Li-wei TANG"? , Hong—gin YAN'

(' Loudi Vecational and Technical College . lowd 477000, China)
(¥ The College of Electric and Information Engineering. Hunan Unirersity. Changsha 4 N0R2 . China)

Abstract: The FID controller is often used in the motion control of series manipulator. which has the prblems of
large overshoot amd low tracking accuracy. Based on this, a fumey AD contmller bhased on particle swamn optimiea—
tion {PS00 algorithm is designed. First of all, the dynamic equation and transfer fundtion were dedsced hased on
the model of serial le.l:.ipulalur with two ams. Secondly, the system stmuciure of the controller was 11r=siﬂ:r1]q andd
the FSOF algorithm was wsed to optimize the contml pammeters of figey PID contmller, which improves] the adap—
tive ability and tracking precision of the system. Finally, the tmeking and control of manipulater position were
simulated by the MATLAE. The simulation results show that the FIY controller has cettain osecillation and lage o—
vershool. After fuzey adjustment. the overshoot becomes small and the stability is better; on this hasis. the e—
sponse speed gets faster. and the overshoot is basically eliminated thmugh PSO optimization.

Key words : Manipulator, FueyPI0 contml. Padicle swam optimization, MATLAB simulation
doi: 10, 3969/ j. issn. 1001-3881. 3030, 12. 010 Docoment code: A CLC number: TF241
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1 Introduction

AL present, intemational scholars have camried out
pelevant research work on manipulator moion oontral .
iIM'lI.MliI!ﬁ PIDY contml [0 ], 5|.i11i|!|£ msde contrel 2],
fizzy control [3 ], newral network contmd [3]. ete.
A contml is an al.Hrriﬂun Tty iJIl.|||1‘JIl-I!1 contral ac—
nrh]il!lﬁ to the read-time deviation of system t‘m'kil!lﬁ
thvagh linear combination of propoction. inkegal and
differential, which advantages are simple strocture.
ensy implementation and strong mhustness, However,
in actual production. PID contmller is toubled by

complicated parameter setting, the low aceuraey. and

Received date: 2009 - 10 - 16

tween the joints of the series manipulator. and the
ﬁhibi'lil!lﬁ lisad of the nmujmldur is aften 1']h|!|£i|!|£q ik
the taditicnal PID contol is difficult to dytain a satis—
factory contral elfect. Z‘;lidilhﬁ mde contral has sl
robustness amd practicability in dealing with the wn—
certainties and the extemal distutbances of system.
bt there are discontins switching chamderistics in
aliding mode contml, which causes the vilimtion of the
contml system. Fuzey contml has the characterstios of
stong whustness and good fault tolemnce. B has a
goodd contml effert on poblems such as mondinearity
amd lag in manipulater motion control.  However, this
contml method based on fuzy thinking alse leads 10

Foundation item ! Supporied by the Natumal Science Foundstion of Hunan Provinee (2008 15048) | Scientific Hesearch Project of

Hunan Provineial Departmen of Education {1901548)
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liw control precision and poor dviamic chameteris—
ties. Neuml petwork contml has a very abvious contml
effect in dealing with complicated and wneentain sys—
temss but the control algoeithm is elatively comple.

P=i)is a new swarm intelligence optimization algo—
rthm proposed by 1. Kennedy amd B Eherhan [5 ],
inspived Ly the foaging and migration of birds. It has
characteristics fir ensy owding, fast caleulation speed.
high optimization efficiency. aml strong glohal conver-
gence ability i solving complex optimization prob—
lems, Thewfore, as an efficient parallel search algo—
rithm, P30 is very suitable for solving optimization
problems in complex environments and can be widely
wsedd in fields sweh as combinatorial optimization. ma—
chine leaming . self-adaption contml. amnd artificial in-
telligence.

In this paper. PS50 and fuzey logic are combined o—
ganically, and the quantization factors K. K and the
soale factor K of the fusy controller is adjusted online
Ly PO algorithm amtomatically. At the same time, it
acts o the PID contmller to realize the high—poecision
tjectory tacking contml of the serial manipulator.

2 Establishment of series manipulator
dynamic model

The stnseture of the wo-arm series manipulator is
shown in Fig. 1. m, and m, awe the masses of the boom
and the forearm wespedively: roand 5 are the lengths
af the boom and the forearm respectively ; 8, is the an—
ge between the boom and the X-axis, and &is the an—
ge between the forearm and the extension of the
Iwisiin.

-,
1 Torearm

Fig. 1 Structural sketch of two-arm series manipulator

For a twogoint manipulator. when the external in—
terference is ignoved. its dynamic egquation can be de—
seribed as follows ©

gl g+ Clguglg =+ Glg) =71 (1)

where, ¢ =

T
'] represents the contml torque, g =
Tz

2]
’H,I] represents the joint angular displacement. £{y)

is the inertia matrix of the manipulaor for onder 2 22,
Clgeg) is a2 x2 order centifugal and Coriolis free
temis G () s a 21 heavy moment vector.
The dvnamic equation of joint 1 is as follows:
7, o= (my +ma)rt 8, +mart B+
iy rrgees () ) +myrl 8, +
g Fyeosl i) d, — mgr rsin(a,) 67, -

mryrssin() (8, +6.) 6, +
Ly, +my) groeos (@) +
gt ensld +8,) i2)

The dynamic equation of joint 2 is as fol lows:
T2 =l Hy + sty 8, + iR rees g 8

mr r,sinid, ) J | g eos il +i,) (3]
Assuming that joint | remains motionless and 8, is
constant. fomaula (3) can be simplified as follows:
Ty = Mgl A, +mggreeslE, + @) (4)
Taking the joint 2 as the mwsearch object. linearize
the formula (4) :
T: =gl fy +mggr 1 -05{(8 +a)°] =
m:": Hz — Mgt By + mggr, — 0 szﬂ?zﬂf
(5]
At this time, if T=Tymgr + 0 Smygryf, 8 =8,,
the trmnsfer function is ehtained by the Laplace tmns—
fsrmm
) R L

TS T mglS g,

3 Design of fuzzyPID controller based
on PSO

31 Srwetwre design of controller system

The structure of the fiugy PID contmller system
based on P50 is shown in Fig. 2. Among them. &, is
an expected value of the poition for the manipulator
juint; @ is the actual position of the manipulator join ;
e amd ev are the position deviation and the deviation
change rate respectively; K and K are the quantiza—
tion fadors of ¢ and ee respectively [6], K, is the
seale factor of the fueey contmller output ; T is the mo—
ment that controls the joint for the manipul ator.

Waork flow of the system: fistly, the desired position
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information & is inputted. and P50 automatically ad—
justs K, K, and K, online; secondly, the optimized
KK and Ky of the fuzzy controller can be output to
adjust the PID controller, amd the appropriate contml
torique can be oltained. so that the manipulate can
track the desived position acoumtely.

[

L

Lol

- [ s Mmipelaior 5
t

Fg. 2 Structure chart of Fuzzy-PID controller based
on PSSO

3.2 Design of the Fuzsy comtroller

Firstly, the ey command is written in the com—
mand line window of MATLAE. Through the Fusy
Editor. a two-nput three—sutput fusy contmller is
constrieted. The intedace is shown in Fig. 3.

fuzzpid |
| mamelani s

Fg. 3 Fuzzy controller setting interface

Tablel Ak, Ak, Ak, fuzzy rules

Then the following opemtions are performed thmugh
the menu item:

(1) Select the membership fundion and fiezily the
input and output variahles [71. The input demain is
[-2.2], the comesponding fuey linguistic variables
are {NL NS Z, PS, PLY ;. the output domain is [-3,
37, and the cormsponding fuzey linguistic vadables
are {NL, NM, NS, Z, PS, PM, PL}. The triangular
membership function with simple caleulation and high
semsitivity is selected. The inedface of membeship
funtion setting is shown in Fig.4.

FIS Yanahles ot pamls §

@m'll- L3 I L L1
.

Mleiabershap Banctsin plits

& ] =
30 <% <10 08

0 03 18 15 10

Fig. 4 Triangular membership function selting inter—
face

{2) Establizh fiezy mles and condset fueey reason—
ing [B]. There are two input vardables, each with five
furry subsets, 20 thew are 25 (5 % 5) oombinations,
that is. 25 rules. Utilizing the contml experience ac—
cumulated by engineers for a long time, the fuzey mles
are shown in Table 1.

The fuzey regulation mles are written into Rule Edi-
tor and Mamdani reasoning is used to obitain fuey val-
ues of Ak, Ak, Ak

\ ML NS
&

ML PL ML ] M ] ML M
NS M ML & M NS MM

K M MM ] M MM NE ]
] Ps Z M 4 4 F NS
PL 4 Z PL NN P= M MM

£ ] PL

MMl AL Fs NS ML & K ]
NS b & & NS NS Fs &
4 NS NS ] NS MM M ]
Ps 4 NS ] 4 MM PL ]
M M MM M Ps AL PL PL

(3) Unambiguows. Using centmid method to convert
fuzzy quantities into precise digial gquantities.
3.3 Optimuen design of FS00

The goal of the paticle swarm optimization is o op—
timize K_K_and K, acconding o the objecive fune—

tion aplimization. and get the best PID contral system.
Using the inertial weight patticle swam algorithm po—

posed by Y. Shi and B. C. Eberhant in the United
States B the specific pmcess is as follows: 1) Enco—
ding and setting parameters of PSO. Set the population
size m =50 and the search space 1 =3 dimensions (i
e composed of K, K, and K, )+ then the population
can be represented by the matrix m = 0. The number
of itertions &= 100, the inertia weight « e .11,
and the accelemtion constants ¢, =¢, =0.5. 2) Obni-
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ning the new velocity and position of each particle. 3)
Caleulating the fitness valie of each padticle, and the

fitness function is as kllows: J = L- ey e i) |+

ittt (8)) + iyt In this fomula, & () is the system
ermts i (t) is the output of the contmller. ¢ is the
rising time and iy s iogaarg is the weight values. 4)

Comparing the p_, [i] of eadh particle with the best
position (py,, ) which has experienced. and tking the
better 2 the curent best position. 5) The p ., of
each particle is compared with the best position{ g, )

experienced by global. It is betters the current glah—
al will be the best position until a sufficiently good fit—
e s founad.

4 Simulation model and analysis

In onder to verify the effediveness of the provided
algorithm, a fsey I controller based on PS00 is sim—
ulated and compared with PID contml.

In the simulation . assuming that joint 1 remains sta—
tionary and theta 1 is constant, the tmjecory racking
control of joint 2 is simulated. The parameters of the
two—rm serial manipulator are set as follows: m, =
my =1 kgor, =r; =1 m.#, =1, g=% 8 m/s Byim—

porting the aguments into eguations (1 = &), the
transler function is ohtained a5 follows:
. #(5) 1
68 =1 “Fom )

Based on the transfer function and controlstmategy.,
the sinmlation model of the system is established in
the MATLAB/Simulink environment, a5 shown in
Fig.5. Among them. &, . K, and &, are adjusted by
P and PSOL m o files are witten, The parameters
are set as follows: m =50, 0 =3, ¢ = 100, inedia
weight i e 1] accelemtion constant ¢ =, =015,

The sine amd step fundions awe inps separately.
anmd the pasition tmcking simulation is performed on
the manipulator. The resull is shown in Fig. 6.

Fig.6 a) i a simuoidal wesponse curve, The fuzey—
PID(FPID) contmller hased PSOFand PID contoller
have a good control effect on the position tracking of
the manipulator, but the tmcking accumey of the for—
mer is olwiously higher than the latter. Fig. 6 b) is
the step mesponse cumve. The simulation results show
that PID contmller has lage overshoot and oscilla—
tions; after fusey adjustment. the overshoot is weduced
amd the dability is better; the response speed peis
higher and the oveshmt is hasically eliminated after
PS0Y aqptimization.

1] 5 10 15 1]
e

ta) Simusowdal response curvee Tect comparisen chart

Fig.6 Position tracking curve

00l 02 43 0d 0% a6 0T 0E 09 10

1'%

(by Siep response cunveeMect comparisen chart
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5 Conclusions

From the simulation resulis, it can be seen that PID
conitrol is easy to canse oscillation. For a serial manip—
ulator whise loads is often changing and the joints are
coupled strongly, so it is difficult 1o olitain a satisfac—
tory contml effect. The wvised parametes Ak, AL,
and Ak are obitained with fisy contml rules and sym—
thetie weasoning, and PID eontral pammetes K. K,
and K are modified online, so that the oscllation is
weakened and the stability is impooved. However, the
fuery controller is nol sensitive to some pammeters .
the irmtional structure of the fuery gquery table. the
improper selection of gquantization facos amd seale
factors will lead to oscillation and  sow response
speed. P50 has a high convergence speed. which will
e mserd to automatically adjust the gquantization factors
K, and K, and the scale factor K, of the fizy contml-
ler anline. As a results the oveshoot is small amd 1he
rise time is shor s and thes the wsponse speed of the
system s nevessarly faster. The contml stmtegy a-
dopted in this paper & ot limited o the position
tracking control of serial manipulators, but it can also
be applied o oher scosions requiring high—precision
trmcking contral.

References

[1] MA Pesen. Performanee comparison sl sdapistion. analysis

aof fumy PIY amed traclitional PID (] . Audio Engineering. 20019

{12} - 53-55 68,

Bl YUAN Nindi. LU Qing, ZHONG Lin Sliding made cmtral
of mamipulstor hesed on low pass filter [I] . Joumal of Anhui -
niversily ( Natural Science Edition) (2019 43 ((2) :54-59,

(] MA Tianbing. LIU Jiandu, FEI Lucehi. {n manipulstor
wonitral hased on impreved fuzmy sdaptive method []. Journal of
Anhui University of Science and Technology { Natural Seience)
AR5 - 15,

Bl CHEN Zhaol. #HENG He. Hesearch on the sdaptive con-
tral technology for manipulator based on HBF neural network

[]. Comstruction Machinery Technokgy & Managemen , 2014
{4} :Ba47.

Bl KEXNEDY ). FRERHART, H. C. (1995) . Particle Swarm
optimization [J]. Proc. [EEE lnil. Conl. on Neural Networks,
[EEE Service Center, Bl IV : 19424948,

Bl VINEET K, RANA K P 5. Nonlinear sdaptive fractional ar—
der fuzy PID control of & 24ink planar rigid meanipulator with
pavkosd [1]. Jounal of the Franklin Insitue, X017, 354 (2) -
LR

LU Jienan. Analvsis amed application of uneersin sursee
reconsingetion based on fuzy set theory [0] . Chengehu: Univer—
sity of Flectronic Seience amd Technology 2017,

Bl GAD Jian, GE lie. Fizzy adaptive trajoctory racking con—
tral for single—joint hopping mobat  [1]. Compader simulstion,
N3, F02) - 331835,

B ¥.5HI, . EBERHART K C. A modified particle swamm opti-
mizer [I] . Institute of Elest ricaland Elst ronics Engineers.
1995 (5} 60736,

EF PSO B M) S BHLA Fu HEREREE M) PID $53)

LESUN £3 5

1. SR B R ST . A B 217000
2R R R BT R i 410082

FE-AfPEAEFEAEHPRAA MDD EHE. SAagPE L. AN ROESE SeRHdT—HEFHRER
(P20} kot il PID EEHE. T BESATFPEREFED SN A FHFELfHEEH RS BHEHE
SR bR Hy, R PRS0 Mk AR PID Bl e B TR S G B A SRR B G 8 MATLAB «f 3HLE F
BERSEHENFA. FAEELFPD EHL B L ARG S EmALE AT S8 &84 0

el @ik o e A TE RN

BT U (R R 4 PID 4 PS0 E sk MATLAB {5 &

R R L C T

E AT B - S AR SRk Y (2008 J0S04E) ;AT R TR B O B (1901548)

o PR Ao i (1969 —) . BRI R - R L TR . Eeil:AG53690 ST g com

E A FbR oM R, SRETTY - AT PSOMRER R L 0 T e g IO ) ). Ly R 20, 450 12) S T2 = TR
LN

M SEaE mE TE AR TE LR AR TE T AR N TE AN TE E LE AN WA TE AR TEIE LE NE N T AN A TE AR SE E LE AR TE LR AR EowE mE owme






LY &R S

Vocational Education and Economy Research

OO2 283885 % %% % #
e L (YR TSR E D 2 K R T

H18E L 2H | (wmekmn cam v 200

VOL.1I8 NO2 | thEEAMUR 2 X WRMT
h E 5 A BT & P SR SRR T

[T

"'J. s 2y
k': M
= ZIZTT725— 1.

—— e
¥ R oy - -
. R
—e— - 2
= i
= E
= s e
TR -

HEREY i




- BES%R

2020 £ 6 AifE
H1BBE2M LM e3ny)
E?‘EW&@.ﬂﬁ!ﬁ@]ﬂ?&&%&‘["am%?ﬂiﬁkﬁﬁﬁ%
........................................................................ A R4H(01) b b b R
IR A RTR

£ D BRPGHARYER

..................... F242010)
DRBFELRIE T T HPRL THESIR L oo HEHO7) BIBERS

B4

T EREL
BEBAUTUET R SRR - K25 2(22) BEER
“SEW N HF B S S S R LB B0 (EUSZERNIT)
............................................................ IR4, BUAGD) EfER EFR EAR
HT TR ORI EBRRA SRR —U S ER LR A S RoAh ff B OReX
REMERBRSERBAREEHH oeeeene BHE  HEK(GS) PULEE BT S
R R B LR S R R R B E R A RIS S NP N Euy
........................................................................ 175 48(41) FRE SRR PRER
SE P B " T LB A AR 5 S0l VS S B ORI SE HEX HER HER
....................................... ‘A’{&.Q ‘ﬁ'ﬁ jé”‘ﬁd,ﬂ.(%) ﬁﬂm ln‘g mﬁm

FERE R mnRE

* BREX
BERR
RIBHELE XHER
SESCEE: TR Wil
(530 ):0738-8362500

LREMERE T RHER2RSEIR—uU R T AR
........................................................................ EMH(50)

fAE(SY)
B B — A BT AR 5 —— DL R R
............................................................ gadk, 41 iE(59)

N —




[ PR 4

Yaeationnl Fueation and Eeonomy Research

wist M2
2020 1 6 )

Vul. 18 No.2
June. 2020

AL BER S AR T 55 3T Rk A AR BAR AR R

CEY SIS SN E

CVRNMOUE AR Wb e HUTO0R 32 7 S (6B BE DE MR MRS 0 ) 9% 523000)

L] !nmm1mrzwi=n.u;|~nw.awmsz-ﬁ-frs;w,, W TR R % ) A % ) AR A
;lm\-mmﬁn.mtn‘cmmueumt'm:f-w.rm.#rmmm:wmmm.A#&/r#a:mmﬁu*ﬂ
A A A RAOT R ANCR A, FRY RANALE A 2083 61K, RACHK VL IS 300, I BARIEE T 5 4 in
B UG % 3) A0 Kk,

RURUD: b 0 9% 3D s AT AL B

FEHRT 0715 XWATIRE : A BB :2020(02) - 0006 - 04

Research on Quality Control and Rights Protection of Vocational
College Students’In - post Practice

YAN Hong - qin' ,TAN Qing - cai®*, CHEN Yu - xin'

(1. Loudi Vovational & Technical College, Lowdi Hunan 417000; 2. Hong Kong Ideal Education Intemna-
tivnal Investment Group Co. LTD, Dongguan Guangdong 523000)

Abstract:In = pust pructice is ensential for the ional coll tusd

Sama colleges and internship unitn' nal poying enough altention to the work of in - post internship will cause some
common problems such as; the quality of in = post prectice” s decling B+ the benefits and personal sufety of students®
not being effectively ganrantend, which is not conducive for the stud +“sustainable development in the future. It is
the key 10 do a good job of in = past practice for the colleges and internship units* perating well,
trining jointly ax well as guannteeing the cights and interests of the internship students

! effectively,
Key words: cullege siudent; in - post practice; quality control; rights and interests protection

to improve: their vocational shilities.

gang and

TR D23 RSN 44 17 S A A 355 8 07 S8 4 A fi’-JIiif\’L'J‘.f‘HEﬁ.i&ﬁiﬂ&epq;muk R R

TR BLF 36 15 M F SO N LM A 2 S 0

B WIBR EH t1 tp  p y BUS 2
ORI (o B U BRI e 139330 Wi g g A il 0 1)
WELREEH L DU AR B SN A A RS0 s e g o) ek
MDAV A 463001950, D0 Mty ehinesm o gy ' '

WEMI AL, 1 0 A A I 00002500 5

BAREIM: 2020 - 05 - 10
M mir iy

R T T O T T
mummm»mmmgmk"

CIO6T—) 4 MAMEADAA L 99, 30001 Jy MRS N R 1y 4y o



363

BRECTE 25 - Bl B 25 1 T 0 ) T 5 R AR -7

— W 3R 3] o R R F R

BRp 3 RURLS ol e o, e ot
HEREAA S E AR, 858 18 g SRR T IR 35 3 (1)
S T L D BT NG e e B I
WS B Tl AR i B B e T
B 9 39 il ok 0 1 9 S SERR A AR AT 5, BB L4
S F i AT R A e BHRAERE, T B T
i MehaT ARE  FHEIAPERETE
LB Y AR SREE , 2k R L R & M I )
Frfsfn et I TR E sk W AR AT
ERRER RIS R, AR TR 2
EREASHT LIRS B S ENT
YEFRRL , 78 A0 1T T 4R 510 F0 A8 oh 6 s (7] RE AY 88
H1 AT L e i o S R 33 A9 R RS A A
F R Al 10 5 o ol S R 22 R Y
e, Walsr Rt S, LIEHE, ¥
H ] FOHEAES 3 A L, LT R AR P43 A 3

=R i e e E W A B

S HHEATEENEENEERE

IS 2 LR T 52 T AR e T AT
s )i ) TR 65 S AP 5, T
3 B B S A, A A
SR ) R BT 4 1R BRI
B, R AT .
(— ) B4l B B T P 9 5 TAR AL
S B T S T TR, — R AT
R AT, i LA AR TR
AT B RS S L FER RS, =
ST T 2 T, A R R
T & 7, S5 — bl e B Y, 2 5
ol B M 9, A
50 A O 2 T S i AR e iR,
BT S TR, = L ol e T
il 805 E A e Wik S
AT R T LG , — AT e — 2 0k
etz e Al B LR e B O e 5 e,
FRRRAT 52 Sl B e AR B s s, WY
R DWEB T, i1 T84 2l R A
WA IRIE 0 5 B0 BB UE I, 9 e 1 4 1
B L, AR (R

(= VR 3 AR W0 93 TR )

B2 5 Lo e e 0 GO LA R
FAT 2k A A — S A — ok LA B — i ]
oLt Sl | 0 et R LTI A
desid (I Sl ALY, s S e gl D
TR AR bR (el s IR A — A — -
et AT il O 1 e e T e 2 | 3
£k 3 3 0 S R T T B B 2 T AR K
=R e T s ) e A AN IR, Bl E
it I e R AR e EE Rk A R
T ER Al R R B A L

{ =V el S TR IR TR

A7 GOl Bt o 5202 = A A A A AR B AT
S W {2 A, WA R B R e R
0 3 TR RIS R, BT P S A 5 A A
H S R e e TR S, FO R T A 5 1
gesp o, TEIRE S LR, dedk S AHEEA
HE Aialle U Ui R B AR, 4R AR R
i o 8 i e e e o e 8
) AR ey B L o 5 ) 3 3 e 3 A
HE A — St R A 1 L ) A 3 S R T
B RN SR — e =l A, e H R ep
BRI A REAR S, S LA T B I S A T
LR A S S 1R B S i Rt s
Ae ST A BREFEE A EUELE]R B TR S A
kAT,

{0 - e TE A S0 () 22 K 38 O 1 ) it
i

A S R T R A S T AT, M —FF R
AT T B Rl R A O AR A A R A A R
11 5l RS TR LA A, SR R
G RE (0 L A I Rl BE S SR B, A S B
QPRI s T T fe S B TR A 0 4 b AR FR B g
TR ST M BRGS0 ef 1 S i o
2 B T AT B O A (T (R A T
P T ol VT ETIDANY Y 10 L 2 e R RS o T 13 1 59
{4 I T T R DT M

£ ) ol e b R S S IR FE A (R
S

e i ol Y T 20 25 e 0 kO 00 S i
e, A S A e e Bk A sl T v i B, 2R
T e It i g o s o B e S X



Wk 5 4 O BF 5

L3205 63 Wy

»8-

e

LB NR AT, IR LR T =4
HUTR A CEBR MBI : A7 28 W 1 mumr@m
ST 9 S A + 5 St R A
R T TPE AT s 47 B AT e R ALE N
S0 3 W IR RTINS
SRR TR AR TR, LT B B BB IR TR AY
R R 22k (SR ) ERB =K 8IS A
U B PR I AT IR, (8 LRI
A, s Bl e Ay B 0 I 3 407 2 A TR L
SAHE N Z o AR B HER I SR

= FETMR RS REEENOHNE

M FERRGE NPT AR A
Rl PR 4 T i 90 ) A PR A S S AR G R &
FIATEERT AR v (i 4TI B 30 5 45 5] 1, T3 s
S PN R R R T 5 3 Ry 2
REEE T, EE S DI e A,

(—) SR BT TRS 96 T A0 R

Rk BE R T S I AANA R F R, 58
ABCER), PR S, SR AR T
THE RIEREEM, B A LS ) i
e iﬁ&\ﬁﬁfxﬁz*.ﬁﬁ%ﬂkwm‘kﬁfbb

BEE T PEN, TR LM A E MBI

TE MO AR L5525, B 4o sl 38 2k 5 g
TR VA 2 T 5 o b A (51, S R ek
TR T4

(Z) PRSP TR 5 T A T 5

R T RAP S A R, Wiy
(36 S 60 FERR VKL 2 e 46 T O IR
% BB T e — s (507 & gy i
PRIEE RGO 0 3 TR o 24 e
TRETFREH . 5804052 24 5 o o 0
BLETRR A ML L8O F o SR T
IR B SHARTCR SEHE 01 26 9 3 g
FEMBETIR A, P W4 5 3D oy gy,
m&d\fm\%mm»sww&,mﬁw
PRI I I40) 59 f 9:39 1 3
TSN DT WG 2 00455 35 R
m%~mm,mm;&mw.mm
LR RIS T o 1, AR 93
mw.:ﬁmwa:wmﬁmemm,nmm

.ﬁ:'zgmmmxmmmmmmmmm

c gl iy 17 kAT G Al
Mi&-:ﬂj)ammm 553 S FREIJA%

Wi 323 AT B AT T2 A ey 1) 4 %
s, IR R ERER A A oy,
st (9 S IRT PR AHE DL AT o
BREE T A B AT PR i gy 4y .
TR LU A M s S i
T B AT O SR AU 95 gy
I BEESH TR . FEEFTUA S Uy
AT ARHCEEH, AT My 5
F AT

1. IR 0 g 5 ) BERRE o 45 141

— B AR R BT ATIEGE T 4k vy 4
M T 5 S IR %5 & , il sk 2 Fh 4, Jyos
Bipd 35 D REEL PRGBS , 2 WAL esds 1
o RARRSER TR TR , 282 L2150 o
TR EELE, MR SR B9 9 T,
FB(R) AR TEME SR, 55 (i
LIS, B R RS
o 30935 S 800 Rz 24 7 3 329 A0, s e
&ﬁéﬁ@zsma,&mm.%mn@m.mw
STRERAR. ZREFHERLE I LA,
ﬁ&lﬁ%%—?ﬁ.ﬂkﬁﬂ#’-ﬁ,ﬂll%iiﬂé’f?l‘t.f!f&
SETNSST BRI T, oy S 3 B 5 7
FEUSRE . St (B 8 5 T 5 ) B 5

- BB AEITE 5 JE L. R

RUHEBIR, B 155500 o 15
IR —SREBEM, e o W
&.w&m“ﬁ@;'{]m%o
B i = E TP
RSB Bt 4 2N
SRS 08 93 3 oy o i 7
g At 70
%m&&,ﬁéﬁﬁﬁ%%}w»&ﬂulmm::f.
R ol BRI e 51045
0 g EER MUl o 1
AR A G R, gt L B
s LT R
MRSl 3 e e
B o T ey
T 95 2t e i, 2 T
TR et sz 3 47 e BT

‘£%° EE%?&‘J
(B35 52



JaEE 63 1

EREL e, S « WPl Bre b T 5 =) R 450 S 400 i (R e I 52 9

L ; AT AR & BRI, 3 R T 2 )
AR tHER R I . PR A FE T B 2 L AR
LA AR S T 0 R R A L
A EEmnELE, BT HETIET, KN
IEIC B R , #h58 H 14 4 R RE D, Fr IR ik —
AR

M. SENERETERESINE

e e TR e 0 A AL 26 R R B, A%
(BT A T R e S R AT LR
A e LA 7 5

5 — S R T T TS A R T S
B 6y e =1 DR M L A 3 B X (181 1]
) 0 1 e T ol w8 1A
A,

G b T e e e N
H 3 =T, B A R A LA
TR S T 2 Ak M 0 o B A T T A B
S el hir B F (e SR,
o = AR PR A T, £l 3 BT R B
GRS P Ak Al 4 O, TR AR 45 B R R S R T
i

B AT I e, R
i e e <y T ) 2 4 (R A 487 5 A ST
AR A | T B R A, M S 2 By 22
Lot PEERE 1 BARYBE ST B e otk PR BT
B g A TR A BB S AR 14, 4
Rt A O R SR R RN M R e e
5N B Ay S BN ke S A W T ) TR
B AR | TR I, e S A b

it e G (RIS 2 B 5 B B i R
= M E il e

I, JeO A b S R, MRS
AR R A A B, G R P AR
FEMRAN BT b A0 w8 o 1 57 6 oAk JL T
D HE A A R R A A
FARENEF: | AR o B EE A0 0 WS (RN
EEEENE, RELAFENFSE MRS
e

A S

90 37 =7 e 2 Pl ol i ) B B2 B, R
TR e IR, R S R IT
TR Wl S e S PR TR R
IR T o T A SO LI TH R 42 Y
2 T A BAE SR AL TR 35 e #R R AR
Heg SRR bG35 3 TAER .
BER BT,

S,

(17t BASREREAFLAHRAEZIAESHAR
[1]. % M &F 7 4,20013(04).

[2]467% 4p mhads A D R 4R DERCEFE
B PERESELS SREPE(IRL RSt L F
FEAREF (LR AL 201613 )

[3] @ ehmEEF AT T AT HEFRL S EE
AR e B AL [ 0], ik 5 AT 201507 ).

(4] AE LRET 2AGEtabekisad[(D]. E
T ik AU S 2003,

(A2 b AR EL)



@%ﬁg;i%ﬂgﬁ*gﬂ;”ﬁﬁ;ﬁ&;gﬁ;u 2021 F W17 % F 10 25 140 49 (2021 1 HHIR)
N ~Q N ISSN 1672-996X CN11-5286/G3
“PEIRLFES ST (CSCD ) SRiRAAT) EDRY. HERSE ARSI

FRERBSZO (#5k) 25T PEBEATYRRESRS

RS, (RREH#AR) ATHERBELD

Rl itk g e

SCIENCE&TECHNOLOGY FOR DEVELOPMENT




P106 HUVEESZFHLERELARRR

— A FHEARFOTARI N/ FAE NAH kW
P15 A+ 4B TRANES ESRAUFAAXROBEN / £4HT

| mens

P124 ERSORAR‘RESHRON BT XERITEHKIE

/HNE AR EmAE
P133 EFXMitENENEBRMARAQARIDEST / RAE FiEx
P143 FRPFACVERBERRIGITR

— AT A FRRXAA /EHE
P153 ARBEXSEFRAENBEREH#NRMER / B*F
P161 HhHBERTARTRESTATRRBRFRDEGE /% AF
P169 REHFI THERWHIREETHORMES / Fries] Ak
P177 BETREFE[INANBR AV EEZ W HITER / 4 &
P185 AHEBESSRBESRSWR / Adkk #HH
P191  HEAREBIFEEMESEFNERUFAER DR XFE TR

— P E3OANHRWT HY k@t EFF

HE: rERSRINN RS BRERSRE
‘ M (HEERHER)EFAN
‘ HE(npr#sR)ESEs

HIK: ssRt R RESR




Youth Forum w

BETREERNNMHERAMFE4E

= IR L I & 55

B HEI*
ERPUERER %£E 417000

L] EERAOATERRAZAFHALOIERE, CARYMEER Rildado
PAT A A ATREERRGLLGHRA, FRATELBLALOER AL
E L ACEIR T A BIRELBLALAE L, FAAERAZLFHOYHEE
x’&ﬁ'?ifriﬂ'a-’t:&&,&iiﬁ?ﬁﬁ&-ﬂ:i.ﬁ&!ﬁkﬁﬂ.fﬁiﬁi}'ﬁﬁﬂ&&;ié.
5&Taﬁ:«ﬂ:!ﬁiikﬁﬁ.‘&.vl*&&‘-éﬁ.@;ﬁb#ﬁ.i!iik#%i‘ﬁéb‘ikﬁviu&.ﬁ'ﬂ
EHMH SATHE FRASRAN AR E M5 84269 A M Fo BB MR 5 2474
R ST E 15 R AR IR R F 62 € B A E I THEM LR FRE P
Ek&#\ﬁkﬁiﬁ%&i’l‘ﬁ«’i—f:ﬁ:ﬁﬁi%#\klﬁ'ﬁ&ﬂ#i#-ﬁﬁt&ﬂmiﬂﬁ%

&L,

RRA:RBEL ZLELAS DA LM BRRY HEREY

DOI:10.11842/chips.20201030002

0 5|8

BB AR AR 20— T4y, R RORY R A0
SR R B i %2 2L B 5RE SR 2 e K R, —
BB FEEF W AP CA AR TR, T4 51 1 TR AR
5L S FAER TR, il T i, SRR A
MEIERAA R RAE S B AT T RE B B K
FE MR MERRT. i it 42 LAk , 3R 225 20 i % e SR
B R B 4 A MBI R R % | il
Les i i SRS 02 S T2 |
FRIOE A ARG . I, B A TR AERY
B0 S AL A SRS X R
MR T UL, U THAR . SR % it
S P R PR 80% LA L RN 42 4
B SART", it 95% 9285 R 100 52 ph 25 B 53 25

*OREZ AN R R G AT I AR,

RV R, Her g 5 T R R AT M iR -
FERIFN . Rk, %55 B 50T 2% 65 8 v HL 8 it 7 0F
T AR 093800 % 4 i S A2 R

ik 2%, S AR 0 0 25 3 B 77 o B BT
SEFEREAT THFSE. 040 : Hamdar Samer H %5005 it 4B
TR BRI T oI R I R Y 5 I R Sl L
M (B, X ) HILAG S e Y R 5 B ] A
2 157 T 473 4 T S 4 0 0 T A G
Anstey Kaarin J 58 57 T 204 125 Mig 2808 WA
FUFIYLBE BE 1 525 B2 247 5 Lee Soobeom!™lf 1f
AR 25 Bl 53 £ AN G B B F A 125 57 Ol et
28 R P B 4 2 5 % R 2 A T
KR 5 BT TN S S 58 B sl e 15 B0 R 2 R w28
AT I TR T T WP %

SCIENCE AND TECHNOLOGY FOR DEVELOPMENT 177




@ wees

AEBRREMAEL

[ [ TR= =
7
WiRes & BARMEREE ERAE G
i
T DT T 7
3 3 ' 3 o~ ik <
’ xR =~ E 4 ik A
s 12] (2] [ ) (2] 2] o] = ST ] |5 ~
o 2| 2| [ |5l [=f |=| |2] |<| [=} |&] |s ARHEE
al &l lal 1=l |E[ [a] 5] || |& Al | e| |5 |8
o 6 0 | lal| [*] [#] (2] |®] |*] |&] |* it ] S
. _;j s j * | | s| |9 |=
30 O
B SRRESERERS
LA WKMok 4 0BHY A THIERHE  Hitk.
9 2 4 2 Pt A BT B e % 1
otedihe i e

B S AR R R R RO, 22 4
BB R R QRHRA =, AR (5 Bl
INAPHEM SR Z XL, EUA NS M, B8 G 53
AR SERASR S xT G, 0o TF 2850 % 4 09 B S LA 0
Y RGEE I MBS S A IS
SAE LAY A HEHE th T — AN 0 S SRR, M
S BOT Y 0 R RS . R
TR % AT BN R TE B 5 8 55 7 W4 R R
) DALt R e R A R e R o
A LAY TE B , S 105 T 4300 95 2 2 A A
B A RRBNGRAT I AT, IS m %
SINHHL 2T

3 et XL A R BT L e % 5
T RIS SLAT — 52 00 TOMR L R 2 AR 2 7 e 2 i
(AT TR LA B8 B 53 F1 SR 0 B R R 55 ,
TR RIS Wl B AR L2 47T Ay e B AR AR I P9 R L 3 e
ZIAUL B R 25 30 YA AT A T B kS
BAEREERIE . BT, AR SO % 0 S A I A 1)
OFFE B SR 2 SR LA 2 G B R o )
ALRE(TREEEE Rl EREL ARk
Bl 5 L A, LT 2 e R BT 2 R BOR 22 4
A5 A0 0y A 3 e A B0 R 8 B, A T
6 5 DY 0 A R A AR 4 9 E

178 BERALR » 202145 F178 Fw

2 PO PRI, A B 5 i R
BT 22, 22 5 P VR B0 (6] RV 69 TF B 7R
PR BT RN B Ky R RO ] i s 3
R 42 14 T T ) 4 s 08 80 . G VO 6 2 1
AL X2 Gk A SR R K A
BRINE AN R0 RS, A
A 11 8, 5 0 2 e R 9 A7 B R R
P 42 R BN S T M R Y , T 038 g ol
R U B0 T £ R S, BB 0 1 B 1
AT SR A B YT R BT L
LA R B L 24 1 L TA 00 0 E 1) % i
B th 258 A A DA Rt R, A :
FROLM G656 008 3 R K %, 4 T e 4 25
e B B AR K . KFELfE
R S 4 e 5 9% 5 0 R K 4047 1 A
AR P AN F

COBFRI 7 0 585 P 09 %k S di
SR (16 (L5 A REFOAL2Y) | % K B) 253
70 RAS 2 ) A T 25 6 ) 1 A
6 MERBH RO A K A4 3 58 HHR A,
SO e S B B 5 TE 0 137 % 24 e R 2 4
Bbe Hol: SERERAR AR : RGO H R 5 s




Youth Forum @

________________ 3> & §
: annne |(enesree | [0 reswan e EETILRR
: thikeh1s 6 (|2, e o e *4RA
i e dodd wEme o |° A A A £ R SO
| "frt-ﬂ' )ﬂétlff“n&aﬂ’.- . AEbmE bl B, Ede
P ARERAHGSERL AL
i 3 ; E e ges R EET XA Sy
; piese | resmrsnssae] |, RAHH,
i l lwmau
FHEEE FEE
wewr | wee] 1 20— e[ —{maan]]
A Rk
i 1 i
! o REBEAK : Bl
N s o WERTRE gL *EX L
e g R | e
! T vl B e oo [ e
| 4 '
e eyt el L AU

E2 BMEEFENEIRE

A S 3 A0 £ 00 41 B AR e R L %
R, SRR IR B R

() AHEE S E R W K 2T LA B4R Ak
FOEE (8] , 7 20 ], A2 BR 60% 1 3238 bl e A AE W |-
i 2838 1 R TS A B 50%00; 77 B A FEZERHE | A&
B  NBRAE ST, 2 B MK 5 25 3 B A 41 I R
AN AT BETE AR IE T8 B 27 3 FE 3 A A
i AR A T DX, R R AN B RHLAE S Ty i £
E PR 1 5 AR 2 0 R 8 00 2 PR 3, AN el B i 74 B
R 36 10 B A 2 2 P TR 45 A A B SE AR 1 5 S0
PG | 52 6 11 T4 HA) B4 o 745 45 30 3 e % 45 Rl
UL HARET 4 h EWE R MWL RS Hi#
I 4R BN I A R A A4
Be FRBE T 55 L P A 22 2] | A2 e A 40T A ) 5
LR

GIFFHFAHERKHR SURER A Hi A
B R A R A PR B R . RSB
IR T4 R v A A BN B G B SRR T RE L EE
LNIEE S AL SUNINE Wovey [ RPN AL BN 5L #Y)]
AE ; FE TR 0 TN B9 R E 6B 77 5 5 B AR S PR 2 0
B BRI 5L AR L B e 0 T
FERAFRGAH . ARG PR R 58 & T A R
SRk B RN, e LA AR K R
ORI T 25 8 g 0 BE AN SR 1 B TR AR o RS
FHIGER | G B 4 v T8 A AR T 1) 2 40 25 e 1 e
A B , 55 HhEE LI S — 5 PN 2% < At A s B
GBI T M REE DGR A BLAT 11 AT B A R 3

JE— T, i LT B A B 2 MO B O TE R i A
FRA .

(4)INTIXTRT7H Y # o AEAT R A, AR
S0 T T Al A S L 4 Al
TR B A s e 26 ol PN QORI & i A
S Y TR sA RIS S 2 O , B A T R o
HBETR

2 ERRAKTEEREHRD

INAR—A A R T AR R, 255 5 il
T A A7 L A B ORI AR B S T 1) B S R L S L
T AEFABE MO BOR B | A8 46 A1 B B R R
RESHASEE | LA Moo HE A7 Fo0 00 Ao O | B 3 3R BB 0 1 30 14
A1 N A28 A 2 e A P . 2 50 B AT Rt i R
B8 A3 B B 0 0 8 0 75 1E 0, 8 X S I R
AN S 5 IE T P AR LR . BT RN A
Fyatdn ] 2 B 7 ARG 2L A ERIB AL . AR — Ak
PR AR I DR IR AR AR 00 8 2l A L B s A
TR, RS AR E S A I, A
% MR L BRI B B RS BB A
G S SR A G BRE = F X,
HEAh B A AT B — AR AL AR R A 2 6
A5 X S B A A B DT 5 | K 2 KRN . TR
W

C1) 15 985 14 A 28 Rt L 42 i i, T £ 8 P AR
FENTERT 4 B9 5 5 B DAL IE 0 % a0 75 5 4
B BA R HABTCR T 05 B e S B0 5 (4 48 283 119

SCIENCE AND TECHNOLOGY FOR DEVELOPMENT 179



@ meis

SERGTA B )M, 5 TAT AR P15 8
WA ARERIAT AT E A B L S i85 102 4
FORH G E 1 B, AR B G BE 3575 4T LA BOR AR 28, o
REFABPHORROTEER B . Y LR LR g
e SR AS T I 15 i S e IR o 2 S
T3 5h 4 B 5 AR 5 S IR R A (LR A0 R
SH) AR RS ARE K, SRARSSHEL
TEMERER 8, B0 R B

(238 P HAb R 2 9 T4, IHE S 30k B i 4 i
KRV SE SO R TS 0 4055 73 06135 TR 347 SR A
F A U155 V68 20300 3o 7 7 9 6T P A 135 4486 L £
TR S0 {7570 X 56 B £ 8 AR AT B -4, f 4 B
PALIE WFIE T BET5E B T W7 58 I 36 F PR 0038
EE TR AR B 5 R R A W3] 5568, 5
AR EE R I SR A 3T AR S B 5
TR

() YA A= T Gl B A28 5 5% e S e B, T2 R
0 A 7k 5 00 TR S 48 1 28 B L 3 2 i L
TR AR T AMET 75 SR A TUIT 0, 1 EF Fr 8 ke o 2
TSR A IR AR S TR TR 25 4 1R
W 25 8 53 £ T RIS SE R B A . DR, 2 00 10 B G
X TR 5 AR R,

(4) ABEMIAENGE Sy R SR EHEMEN . —%
BEA RIE R LW FER SR — R e 2
BLRET PRI TR LS
Fl B — A DR T A E Al ke
ARl 2 2550 A 2 A B i R 2 4
WEZENLGE A5 s — A KA MR 2 2 16 K %2
PHEF AMRLLMS; BRUAEREN. %
TR HLRIEAT X253 5 K Hofls AR 22 it |
LACTRA 1 3R 5 4 W T 0 B 0 LA R A 22 4
TIPSR TE B, A HE 2 0% T AR R ep
HEATIE M0 B9 % 405 BN MR EE T R ST A9 RERN . 3R T
7L 1 2 T2 I 5 011 9L L O O A AR —
LTI 3 SR 480, TR 25 5 1 LRl | {8 &t A )
AR

i1 LR AR HTT R AA IE B R , TAT
BfERARGE A SR AT Y, — ELA S ik % T 44
T, (B INAT ma T B 4 , BRL b , RT3 1 R, i L
AT TR AP S 76 4 4 4R, $AT 9 H BB R
TE R WA RN % . B4, 25 50 5 £ 2 Bt
A AR B IR AT B A NAT R AR B e 4
PRAT CHIRE % 1) | S 2 S 2t i) L A4 1 5

180 MHHIBHLR * 20214 F17% £

FAENABIMAT AT LS. B, BB (1455 5
HBEATEAAT g, 07 255 AT A FE W e 2 .

3 BERRAWESNFED

30 Bl Z sy

B ERAE SMHTRI , BROATJE T 7% 2 25 4 5 155 06 (35
1 =8 A , S ] A9 7 2 B0 7 6, ph
(1B th BB (R IR B RR . S, Ly Ly L, T
SR A UL AR (8, A H R 2k 1 R
RO L2 R R RO R A0 2 %

S5 =(1s) (1)

Ey, =g(15-1m1u) (2)
LR R 575 AT 25 o T B g AT
T4 GE S ZOBAR R JASE RS0 5 A 15
U JCRORIPE S ot et R R 0 S o R

L— {30 EARIT BT BB AL 48 i
IR BB P 925 AR A1 — B2 S
AU T 5 £ 8RR S 135 6, LA K 1 B 8 v B 3
W SR

Li— =1 CAAF IR B AT AR A Tk
APABSR GG RN B LR SRR %
AT IRE ST AR I B A B T T BRI P 3 5 T
ISR

225 BN B0, B h 5 B 4
FEHIR(—XF L) I (— % — ) A (S %d— ) et
(B IR PR AR A 3 RSt o B R A 1) 4 e
A, PR BRI DA 6 A TR R A e o 17 B
PATHEA BYYE, LRI R 5 BAEHE 1 LU S0R B, 5L
BETHAEIFEIL . A1, = y (1, Ly e ), HHL

R X A S B, % g

ZTS' = 0,0 % x I, BRI B5 2 IE B, HLESEAAS BT

#EJE#@IFI%TKM%EW-F%:%1>Z~f’>g—f’,an

B RRE BASTEHE AR L,y A R IR P i e
05 8., TR B E 32 80 T F 48 (BB R A 250 <
s, s,

— ﬁ’,a * x it BAE B AR, H LR KR

) R B P RO B A 35 8 7% A R 25 SRR R I
as,

RBE,

au,

AT T X s 2 0 S T =

al




Youth Forum @

i, B B F %K
32 i ERHFRY

TR AL R A1 S A AR A Bl e B A
T AEFRAE Y DRt AR 7 A 2 Y R R T
AT IREVEAL AR (AR . R U R A
(5B IR B AN AR 3 BT/ , IR0 ey B2
HFERA M A 4P

U, = a(s)=a(f (1y) 3)

By, = h(Egu Lo Lo 1) = h(g (I Teo 1) T T 1,) (4)

S L (IR IR R, 5 25 2 3 e 7 o e B A
T Sl 7 R AL AR 2 S T B £ R
1 R, DR ) L5 U602 B e A 0 £ 0 I i iy T
PRI [, DA IR 0 5 2% P BB ot A e
KRR 5

L— {3, 5 54 B A PR BE b i B R
R AR

Li— (e & E B 5 9 28 @ RR 42 2 RIRGE
AT N AR FT LA KCH IR A 0y AT 0 R I R i
T £ R O SR E

SR BRI B AT B AR ek
A R bt A R A B T A B At A

[l B 4> S, = (S/,’S/,y"'ysl,a"',sz_)»ﬁq’ SIEELJ&E(J#&

alg
TREEMMBME L. w20
alg i !
0, Ph 3| mn stk T e
s o(1;) o r(1,)
RO 545 1(1,) = 0, 0 207 = 0, B ks
{3 BT R 46 0 F 4 BLARROE R
i zTU’-—l (1) =0
L/ CIT
as,, ( ) (5)
0. f’(Is_)= 0

577(1,) » O, S ST T X B A IA ST

ARE (1, ) T BAA 5500 B0 O RR SR . 25

au,

o =1 (1) = 1R B R R A 2 52 2 T

W SR T TR 0< D

£(1) < 1. 7S et e R A SR, (L4 R 5
85 SO AR R T R 0 T8, A
HEPREHTRR RIS 1> 2> (1) >0

WSt > L~ RHEFADC R m5E M 1

AR SE R, S AR R e 32 B TR R T
L AELREAE IR o ol 15 9 428 5 301 45 AL B
RIWH B RGN R, A5 e
TR URSE A ARAT 5 53 — 5 T, U 3o S AR A A S0 R 52
SIEH BN SE 8 , EL NI TF 6 0 O g, B EA
[FJRE R LE AR 0 bl T 1 ) B 2 S I 2 Al PR
FRHH B CHCAL 1551 B R R 3, (A A0 ) e B IT

o e s W v A5 3 gy
fﬁﬁﬁﬂﬂﬁx&:§0<?&<f(lx,)s 1 o, < LA

PRI | B SEAE T % S A UL 11 SR A 58 4 L ) , B F
FENFIR R P TEAE 0 R R L A DA 13 0 7 e 2
YT 1 X 5 L RN 25 8 b A ik
T R AFAE S W TR 2K 4k 8 B A48 DA 0 £ 0 2
EK.
33 s EMMFRE
GBI, S 1F 0 R AR AR R
NS B8 5 T 8 , AESRAT it R o, ST 0 R 2
HEINH (A8 R =, B A FORPT W BAT 21

H AN A 6 TR , AT H 2 B R A WA R 7

Fi7R o
A=ﬂ(U,)=ﬂ(a(f(Is))) (6)

Eo = (Eup T 1) = 0(h(Esy T o ). T 1) =

0((e (1o 1o ). 1 1 1) 1 1) 1

A L—FEE R, E BB ATHR S R R
BE R R R CRBL K 5

L—{RTEER R 24T MRS ARG A
LA T AR P 35y T ) SRR

Ur—iR A Z AR B AS T B A i R e
AN B HRHE RS BT () TE TR A0 BB 7 A

LU, = (Ul,,Ul}’"'vUI,""vUI_)vH:F U,‘%E{E’i&:n{]*T
aA _ 9A

S Ml e S T

SCIENCE AND TECHNOLOGY FOR DEVELOPMENT 181



Y mEibi

dA 1
ey ?JIS
s, f'(Is,)'a;.,‘ 3’-?. a,‘,.

L AAFTER T RS T AARUR BB, 24 of, =0,

9A (,)ZZ= g;\ {1t

dA 4
e =7 = 0o IEF RIS FIs 50 B
1
S
o4 s Joug a0 (8)
au, 0. o =0
dA dA

2 : ot Sh el D

ﬂlﬁA.?i.‘ia,_\fOHT.Eals’ aj, l'aU,‘ 1,53k

A S g A IEE , AR IE A IA RS B4 S AT

. dA dA iy
FESERIEH: 450 < s, S l'a_l/L = 1, IREPX G

(R IO RIR S8 | FLITT 52 2RI A I L0045 &
AT A B T RS A2 B T RO B 0
MﬁﬂEWi%ﬂ¥mﬁ¥%ﬁmﬁ%<§?<q§

2 < AR, R SRR A 52
4

ARG, BAERAT R P TR H S RN R e

PR T T BT B 5 — R X e st

RIREYINHIAR TE 42 E 0 , HLAEDA T oh 52 20 R (X %
A

ik BT 1> > i, >0, 0> 1A

X KB IR A AR 58 B, (AAE AT R B b, i T
i i 1 B 222 0 1 458 A PR 26 6 48 0 s Al £ 4 1 42
L A0 R 3R 8 DA ) K B R A G R E A
IEH) -

4 g

(DAL AAR BINAPIT , L2 Bl 5 5 — P
XS5 AT R B R AT T AT A S R A
R A 1 R0 3 A7 TR A T AR , A EL TR 4 1 AT
RO XU PRI 3% A BB O 25 T 5, 2 i BN A
R, FLA SO L A T A A T A 33Xt B A AT B

o

S % 3Lk :

182 MERHLR » 20214 $17% 14

[1] VLR . 2250 % A J SO T 5 b B M. B 5T AN BEAEHH H A, 2004:1-3.
[2] 0B R ACHE B4 S M. Jb st BE AR, 2014:3-4.

8 A DR 65 AR 1 LT 4 T, T 2 185 5 178 2 4247 g ) 31

S [4]
(2) AR L AN L 44T R ik — 4 ek Ay I5]

TR, Hoat AR a0 B2 T R S BOR [6]

LTI B R %SO RN 22 5 th e X 45 m

B R AL AT RAVHEATIE 5T, P A X R

“G TS S0 2 A v PSR IZ AT i T B JF (8]

S HAACHEASE TR B - 9

()X R R(F B FRIE R WITHESRS [10]
AR, NXRHEZAFERME Wl TEeEmE (11
AN 2R DL B AT O 2 B, — T (2]

T e A4 A S A A8 B R T oA o £ K B £ G AR MR Ak BE [13]
AR AT — S AR A 5 55— i i o2 25 4 O
B T2 RTRAESWE 2P RBIMEEEM. X
T A2 % A N T8 RE ol Pk B T L K 2 4k 5 5 [14]
AR YNGR FLAT U Y45 58 5
Rt I EARBFFESS I A SR AT XS [15]
(1)t & AU B A A N BEFT A R B 28 &
AR, BT A A2 R R TR WS 5 E A A8 [16] #
AT Ja RN R 2 % 4, R, £ LS T7 ik AR S F 8 [17]
WL RHTE LRI IR AE 245 BT AT 1 OCRS

N BN B 6 42 447 A B T e (18]
(2)“ @it " A 4838 22 A i BB RARI 2 (19
5 BRI A N2 4 R, B 5 i 1) ) 4 A [20]

LRSI, S 24300, 57T A A 8. 21
SIURIURIE B O B A f 2 e f R e [22]
(3) 28 i 2 Ax 3 I (AL ff R 1 4 A g 1 o a2 1) [23)

AR A TR ) (41 o i R I O S i A ) B
e AT IR BN R H AR, R, Al 22 4 Scfb il K2
G e Rk S R NGB S SV N )
YRR AT E MO, LA T AT 8 R 2R
ENE

(4) K Hk %2 405 B AU B U RE SR 7 2 1E
ARRAE I AN TR LRI A T, X AR NS
AR RN T2 A G B B AR 1T A R
TLHYRR  BA TORR A K R -



[3] ZAE, BSR4 . 2T GIS MRS % 2 W HL ARG MIFIIEN]. PEZESFI 5241, 2004, 142):34.

(4] KRBT T AT 2 A A G B IS (0], o R B2 2 PRl R, 2005, 1(2):38-42.

(5] JRVEE, Ty <y 8. [R50 20 4 A 7 R A7 B SRR [0]. 22 4 2 PRl R, 2007, 3(6):73-76.

(6] #k. 2 T RERAE A9 380 % A B 2% RSB SE (D). #idEACE, 2018.

(7] PICALEEK. MBS EARAEAT A SCil 22 2 30 SR A9 IBRFEICT) RS 5 RHEAR B 1 1w o TR

FHHSEHLEL AR £0GE S0 . 2010.

(8] ETARBBAREAG I T KIS IAT S0 812 25 5 RS % 5 [0). 15 5 4045,2016(1):62-66.

191 M R, WK 30 0 B A S 2 4 SR 0], BUARZSE AL AR, 2008, 5(5):69-72.

[10] =ETFIE, VERNIS . A7 A SIS AT M 1 B2 B SE (D). SRS ZSEAHE. 2007, 24(5):130-134.

[U1] MR SRS, P . RS B AR A /K B 2300 2 4 P B D). #5640 0T 92.2019,3(7):245.

(120 XU AR HE A A A0 TR TR i 2 AW b A R[], 2 B S5 7°GE 2019(3):167-168.

[13] HAMDAR S H, MAHMASSANI H S, TREIBER M. From Behavioral Psychology to Acceleration Modeling: Calib
Validation, and Exploration of Drivers’ Cognitive and Safety Parameters in a Risk-Taking Environment [J]. Transportation
Research Part B: Methodological, 2015, 78(1):32-53.

[14] ANSTEY K J, HORSWILL M S, WOOD J M, et al. The Role of Cognitive and Visual Abilities as Predictors in the
Multifactorial Model of Driving Safety [J]. Accident Analysis & Prevention, 2012, 45:766-774.

[15] LEE S B, KIM J W, KWON H M. Development of Cognition Character Model for Road Safety Facilities on Vertical
Alignment Sections[J]. Journal of Korea Information & Communications Society, 2005, 23(3).

[16] B, B GO HIAT B RARBE B AT St S 52 (D). thRE A 2,2012.

[17] LUO TY, WU C. Safety Information Cognition: A New Methodology of Safety Science In Urgent Need to be Established
[J]. Journal of Cleaner Production,209 (2019) :1182-1194.

[18] R % 4 AT ISR A BHCR R ] P Bl A PR R 12017, 13(3) 15411,

(191 A5 FRVETL, S, 4 T4 4155 B A 1 3 8 BT [0, A5 4 4 75.,2019,38(7):160-165.

[20]  ZELAE AR 0 BRS04 22 S S Y P 0], 9 2 PR 2019(14):211212.

[21] R 2B AR AT 442 0B 5107 (0], 20015 Al S FR1R,2016,12(6):15-17.

[22] P AR 3ES) - AR . G52 B 45 e B MR 4T 2R 22 4 [0). 2 B S5 142 201 6(5):57-60465.

[23] TR IR . 290 % 4 (e SIN B AT S 06 R[], 141 4435,2018,37(4):135-140+ 165.

N

Research on the Mechanism of Influencing Drivers'

Audiovisual Error Based on Safety Information Cognition
XIAO Zhijiang
Loudi Vocational and Technical College, Loudi 417000

Abstract: Drivers' audio visual errors are the main cause of traffic accidents, which directly affect the effectiveness of
drivers' perception and execution. In order to improve drivers' safety behavior ability, a research on drivers' audio visual
error influence mechanism was carried out based on safety information cognition. From the perspective of safety
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information cognition, this article first analyzes and categorizes the factors influencing drivers' safety behavior; Secondly,
constructs an audio visual error influening mechanism based on the above analysis; Finally, in order to dig deeper-leve
information, with key safety information as the guide, the error mechanisms of percep gnition, and ion are
described through mathematical language. The research results show that the effectiveness and timeliness of key safel l ;
information processing is the key to safety behavior. The difference between the information home and the informatios
source and environment is the possibility of positive promotion. The above-mentioned research can play a practical guidin
significance for driving conditions in reality, the cultivation of drivers' safety quality and safety ability, and the developmes
of artificial intelligence.
Keywords: traffic safety; safety information cognition; audio visual error; theoretical model; mathematical model
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Study of Influence on the Smoke Backflow Distances with
Different Longitudinal Gradient in Tunnels

ZHANG Chwuan', YI Dongfu®, PENG Huaide'
(1.5chol of Resource & Environment and Safety Engineering, University of South China,
Hengyang . Hunan 421001, China; 2. Safety Training & Technical Service Center,
Loudi Vocational and Technical College, Loudi, Hunan 417000, China)

Abstract : Based on the impartance of longitudinal slope gradient on length of smoke back-
flow distances in tunnel five, one tunnel was taken as the research ohject in this paper.
Through the software FDS5.0. the numerical analysis of smoke backflow distances.
presduced by fire hazard in unnels with different slopes, was conducted. The variation Laws
of smoke backflow distances and ventilation speed were concluded by referring other mefer—
ences cafter which a new slope corvection formula of gradient tunnel with eritical ventilation
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apeed] was obtained by numerical simulation and data analysis b is revealed that the
formula is in line with the law that the distance of backilow is affected by the longitudinal
gradient. Further, compared with empirical foemulas, it confoms o experimental data hetter.
Therefore.this formula is capable of guidance in selecting longitudinal gradient of nnels

in design.

key words: tunnel fire; the nmnel slopes; numerical simulation ; empirical formula; smoke
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Fig.3 Smoke backflow distances in the experiment
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