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ABSTRACT

Recently, people pay more and more attention to environmental and safety issues.
The development of human-oriented transportation make the pedestrians on the road
increase. However, the poor walking environment of the pedestrians make the road full
of potential risks. Pedestrians are the most vulnerable road users. They are often the

more serious one in an accident. It is urgent to improve the pedestrian safety.

In the past, it often used the number of accident as the indicator to assess the
effectiveness of the improvement facilities. However, it is difficult to collect the high-
quality crash data which pedestrians involved because of the high dispersion on space
and time. It pays a lot of time and money for data collection, which makes it difficult
to evaluate the safety effect of the pedestrian facility in a short time. Therefore, this
study used the camera to capture the image of the pedestrian crossing and the vehicle
turning at the signalized intersection, and then got the trajectory of the pedestrians and
the vehicles by the image recognition. The trajectory data was used to quantify the
behavior of the road users to assess the safety of pedestrian crossing.

In order to assess the safety effects in a short time, this study used the cross-
sectional analysis, and then established a set of evaluation framework, including four
steps: First, the selection of the improve facilities; Second, explore its safety effects;
Third, find the behavior indicators; Fourth, establish the links with safety. This study

takes the refuge island as an example to analyze the safety effect through this



assessment framework.

The study establishes various behavior indicators of left turning vehicles and
pedestrians to assess the safety effects of refuge island. Further, this study checked the
differences in the indicators with or without refuge islands by statistical test, and
compared with the different vehicle type and the different pedestrian signal time. The
results show that with refuge island, it can help the vehicles slow down before and
during the crosswalk, make the vehicles pass more intensively, increase the angle of the
vehicle contact crosswalk, and reduce the non-yielding ratio. Finally, Post
Encroachment Time was used as a safety surrogate indicator to model a Logistic
regression. The model verified that the refuge island did bring positive safety effect.

Key word : Safety effect evaluation, Refuge island, Behavior indicator
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FAREL B FRELFALEFRET U T wy T AREEF2F R A
RARBI 18 2% ook B AE B R FEES T 2 18 2% B odr 212 #5oF o

p o
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ARIPP T FREPRRPRS2ZZFAGRES R (R 214) 02 F
AFARENTARZR R TR L CREY QAR AL RiFEES
BRRE AR CEE LA ERN G ERAIEL AR TR E X EE N AEL S
REGKEWF MRFFAFAL w2 2B B e RE L FRIERER
03~05 2% o FERFAFTHRFESRISAIE 3 0% v [FAREL 27 25%F
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FAL R 3 4 AR RFRTL (F2R)

213§ 2 =23 N % 2k

Retting % % (2003) #-i7 A & & 2 i Ba 8 P 20 %5 F K eh® 2onk A 3 =
- PR ER JH R RARER L T ARG IS B A RS
CHA R s R SR DAL A B2 R
BEAHT AR FBERLFEALIGEA > UE FRNEFEDE o @ R
L2ARMPL R T A RD G F IR D A R E GBI A G e
2B

Kamyab % ¢ (2008) 55§ %4 S E L % KT A E b
(removable pedestrianisland ) 282 58 » {1 * & 5 F {5 mg, ﬁ;@ BFA KR AR
e el PO F - SEFRIAGBERY (8% ) &£Y (2 %) > T
BREFHFOT ’fﬁ‘ﬂiﬁiﬁﬂi)ﬁJ g1
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Observed Mean t-statistic Significant | Speed t-statistic Significant
Traffic Speed (95%) Compliance (95%)
(mi/h) %o
Passenger Cars
Before 1152 34.8 - - 31 - -
After-1 1067 29.5 13.49 Yes 58 -12.80 Yes
After-2 1351 30.7 11.05 Yes 51 -10.01 Yes
Nonpassenger Cars
Before 71 37.4 -- -- 24 -- --
After-1 46 28.8 4.11 Yes 65 -4.42 Yes
After-2 60 29.5 4.01 Yes 57 -3.84 Yes
All vehicles

Before 1237 35 -- - 30 -- -
After-1 1113 29.5 14.20 Yes 58 -13.68 Yes
After-2 1392 30.6 11.02 Yes 51 -10.85 Yes

B 215 i g HxAw s R AR
74t kR © Kamyabetal. (2003)

Pulugurtha % « (2012) FRRBRR A AN B I TR E A
fr o ERARE & ZFUARLOHP - GAE A HF A
LT ART AR T B iﬁs_’rﬁw B~ E B AR R T A gt el SR T A hiEgE o
BZFARELINE > EREFH A TAR T Gt | FRAME T A Gt G oK B
AR (T A SRR

Hengel (2013) /2% T#g s v & 200 b Bhenft e ~ 7 A Rz g >
NWNAWmﬁigﬁP%&x&%”&fkﬁ?ﬁiﬁﬁﬁ R Tk TR
BRALREEA e BRG U W e T A RS AKX FTARIFEREG ﬁfﬁ”%(i
BA494)) o B RAREIA 0 RATNd F LG BF R o ARG £

¥ H 4 (61.5%-->82%) oﬁﬁmiﬁﬁu%im@¥jﬂo%ﬁm;avmﬁ
Eqppe v RIB RS FARE R AR 0D R o T 4 B manil R
BESE o

Liand Fernie (2010) *t+4c £

AN
>
AN
Ell
=
S
b
i
@3\
|
=
)
%
iy
3
=
B
"

FEAGTRA PR FREFE FAREL LT Byt JAIEA BB
LEAR BEHF O FA LR FRET (FASTL) 0 SR REAE
ZE T FASE T FERF RN 2 TR R

Cao ¥ 4 (2016) # 3 ¥ W /4w agibit v shisE f o B R
?ﬁﬁﬁﬁ’ﬁEEAﬁ@wﬁmp’iU%%ﬁ%iﬁ@ﬁ%fﬂ#:iﬁﬁ
A RHEFA PR TR ERTARFIEH AL RER T R AL T R
EEA(FhE 2R RART R E S R FAARE B PG T AR
Rkh » PERLFDFEAAREL FF a2 ERAAES TR

FEEFRRAEL A P ER T O RAALH TR G I T AER
12



SR K o
2.2 % 2% 451 (Surrogate Measures of Safety )

BRAREZ 2APFEUA R FRERFIFAEL BRARIER 7
GAA T Z BT

() TARBIERLE 15 &> RAa B RAEFR TR Vi R B
PRFREEAGEF L o S BRAJTES A R o

(C)T&EALAPERIE TR OF R A BRI ST 0F 5] o

(2) F 5 FRPAE Bl R E 0 B8 T fofRis SR
oA B ERE T AR

T b e N R B TR AR % 2 T B

LA K o Gz MR T A xR E -
B oA F IF—I—m&X g v(i)}?ﬁ]n\u 5 ET R BT l%.vtva‘(—]: yHR@m LA FA TR TR
BRAFTFREDNFRF AL BLER o

FOAT A R RF ST R R iR TR L AT Ko Fikdpthanit ¥ p F H A
kAl \Waem 27 @B NG
BE B RAIBFALT T THR ) FIEEERBRE T g LAtk
B kB LRH e F AT A% 2R P BRI F E TP R
AR AP MEE TR ASLAE LT R LR 2 ik Tarkoet
al. (2009) #% &1 4 S 4t % 2 OB 4o @) 2.2.1 0 KT 06 5 A T ¥ EOE S ek
EASE 2 ARHENTIRB G 6 B LI PHFA LY FF SRR
WA AT E R AR A M B R AR b 3N FE] R B R IRF] G AR
{Q,<A%%m%aﬁ%{u°$§ﬁ&i#ﬁﬁﬁ%’?”%dﬁ$&i%
FHF AR ETR OB R A SRR HE R A 2B

¥ R en% 2EF AR 7 LA HR (traffic conflict) - % ¥ g7 A A BE e
Faipth e fpen@ R~ FAPHFERE - LT F o6 éé" i R

BB M
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Ge Ak K5 R #E A B 8 4o

R K YER A YEE K
% 24 K45 1% y FHARA

BE R

B 221% 25t qpthe % 22 M 9%

74t kR ¢ Tarko etal. (2009)
221 2 #wRpH

& e #rRPEA J Perkinsand Harris (1968) & 2 » 4 7 f i P gF (7 5
GFRT o ZE B WL FREE o A {88 Amunndsenand Hyden (1977) * 3 {
PR AE > B HR S (A BAA B ¥ A Al RIS v B el
R o Rg AL | o

AR R R IT L AR S R L RS (traffic conflict
techniques, TCT) o pf& = ;= £.d Hyden (1987 ) =#3% 1! » ;2 §1& = 3¢ i’rdﬂza&s&
:‘:év’ﬂfg'ﬁii B xIFER o AR 222 fRFEOREST C LR E ALY
REFFA KRERAFBFUATEHEIFS A FRENEFHE TS0 2 F

’ﬁ%ﬁiﬁnk’&ﬁﬁiﬁﬁ?4&%&@’&@ﬁiﬁﬁﬁﬁiﬁﬁ
Ehbop i g ALHEP T B LI HRF G ¥ M m(Lord, 1996; Guo
etal., 2010; Peesapati et al., 2013) - &1 I L #FR N FE e 7o

REHFRPME S TR AF T o FRFAHS
%ﬁ%’@&%?iﬁﬁﬁﬁiﬂ%*%iﬁiﬁ&&’é

ﬁﬁé°<ﬁﬁxﬁmiwmpxﬂéiﬁﬁ - :
LR AR NP IR RARLTRVRAD LA LT LR EBAA
R-RP Tt R0 g B = i3
FLE AR RO 0 1T E RO EF T A TR E Y 0 T Ed R g
PR a2 RRDAETERDE S o 2 B LS TR R #
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A EBFETEOFIB AR Fa %L (Ismailetal, 2009) o 77
B R REF YR BB Ao

W 222 Bt % 21K B

FHL & R : Hyden (1987)

EFIRBARY BAFEEBRAL # ¥ 3 R RAPM IR KR
Johnssonetal. (2018) 32 5 3351 % & A F * chdpih > & Lehs Tk dg pF
(TTC) it i f B (PET) A % » F b7 Bh A MRS 5 B 1 itiffe s -
“,% TR RS RS R g B R o A S Tk
RETALEEIPFRMA 2SN U T HEEAIIMARGFTAL 0T A SEAL
bt AR @R gk

(=) Tip PR (Time To Collision » TTC)

d Hayward (1968) # ) » & & 57 * B A A R AL EE R
2o FEARERE DT o A PERFEROTRERFERF AR - BEEE
esdp b B0 AT E R R AR PR E I Tk
R s B % BADIFRIP L T g g4 i admig ™ A
o Rt o i et 3R R T3] 3t 15 ) enfi-iR( El-Basyouny and Sayed,
2013; Sacchi and Sayed, 2013) - # ;¢ WHRpdE pE ) 3 15 0% E 4 g 4%
TR rRE 2315 -

R o pFAGPE D fRnEER Y o b RS § B b
B AR T pF R (Relative Time To Collision » RTTC) ¢4 4 » Chen
et al. (2017) pH RTTC & TTC f & 4p o2 > TH s B RAREER
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IR o 5 - BREEAGREDY B A B S - B R AT
pERF L > 2 RTTC 5 2P s #k#|3] TTC - RTTC 5 i 53] » &2 TTC 4p
FBoow Eesrd 2y iri® f/ﬁ{ﬁxl'ﬂmltib}{o

(=) #6& ¢ g (Post Encroachment Time » PET)

fSEIFREARZAPREAY > AFRETFR - P RFHFR RO
PR BB Y - S REFER GO L o R LAR] o A R g A
RIS g ARG o SRR AR Y AR R T 2R 0 TR G AF
PR R DT 0 R T LA o ApROT TTC S A Bl o 2R B
BEFREEY > EREFREDS R FERF YR A2 TEFRR B
AZR T o S EFIN TR AP MOER L FAs s K
# R R #ﬁ%&?fﬁ?&m’?‘l%ifgﬁiiﬁ:l 3 U O g 2
[l E 7 Ol chipth- i * (Alhajyaseen et al., 2012; Ni et al., 2106 )
1945 Nietal. (2016) ¢7% %475 » 4 PET > 3 fhE 2 4 gikipie

oA -

¥ ¢h g3 PET $% 4 4p i éﬁ#;] o PR (Gap Time: GT ) > 345 Archer
(2005) » T & 5 amd * RBRAGFF D E R E S 5 enif 2T ’éﬁi%ﬁfﬁ@?
R W H iﬁ«irﬁrx&mfﬂff’“i 7 N I R A R S I
Wtk 25 -PRBEFTIFANFHFERF > T 29 &) B A4 -

Zhang et al. (2012) #% 1 =% P& £ ( Time Difference To Collision >
TDTC) » BEFERGEN > T AFIFYDERE S 2 52T » 74
PHE RO R el RS RO R L c FRPFRF L BEA 7T
AAREBRE AL BEATIRATREGRYE > FREFOEINAT
BBt PRCTREHER > VSRR R LD PhFoERY 74
ARE TR FHRLI AR EFR T o & Zhang (2012) w73 ¢ > (74
AHEH#wRE (TDTC<O) cnfi-in™ » FRFRF AR ZHZTF A 7744
FHEBRRG M THRLFALREFERRDFLT > 2 7 2|84
THMEA > TR hED FE 0 AL B G EIER o

WA~ 3L (2002) A B ERGER B G HC TR M R ILE R 2L %
2o REERd REERFEEER[ES FRfr b e o A7 Rk g 49
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BARIBULA RS S TEE 2 T REEA . FAREE D
l:T‘l

&;;; pi%F"*p\ T MR Rl A TARREE L FA TR T DR
BEzvd 3w NRand falice e Rfpihs T g2 £ Bk ] g =
?&&iaﬂm%fﬁﬁ,??rﬁﬁﬁb £ ?réﬁﬁaﬁﬁﬁﬁ¥i*J

«gﬁf\ﬁﬁ BERR R - FREZLTARR LI S u BB AT

ko A BERTEFADEFRE GRS TARL B FRE AT

%*&(EW)U&E@Q?%%ﬁﬁWﬁ¢$’Pi%F@EEF‘*%
P ZEFEG F B FARE A S AR R RELRFAS
BoehA| i 3 i 2 B iEE (ewn) o 3RS Z R Ap R PR AR DR S ¢
B4 B 2 PRALKE

S (2003) 445 (2000) F51% HRAH 4% (1996) £ K 2
PR RS R B RIS BB ST

(N + X)! (0+N) (N+1) X!'N! NX
X=DI(N+ DI 2 "NTX)! 2
Nk s dunds 7 A i

E(TC) =

X 1R et B imdkc

222 % B A 7AiM

“,% 7 ﬁh‘ﬁ;iﬁﬁl ek s "’K/,;\/FJ;L iz ﬁiﬁsg\ A FANETLIFL X i*’ell‘#ﬁ*ﬂ ’
PATE | FETR T 3R T mﬁﬁ:ﬁi’ﬁ&*ifﬁm% Tl 75 dp ik

(-) 24

B iRen(T A A R AT B AR L B it 4 B TR
FAFE AR B R RS A R R AL HE PR o 22 B
BER S LR REETHER LML » EEE >

1. @ 2% >pFR (Deceleration To Safety Time > DST ) : Hupfer (1997)
tpdt DST 5 %= B¥ B AREBRFOME 2GS - 2 A
BB GFRFBAEE G SRER  RERF T KA AT &4 Bk
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TAER o
2. P¥ELIRE (evasive action-based indicators )

Tageldinetal. (2015) #= % @ WeuR £ 8 itk ? » L F 0 RGF L *
Jﬁﬁﬂmﬁﬁﬁﬁﬁaﬁwﬁﬁﬂiﬂk m%ﬁ%%ﬁéwWﬁﬁ%ﬁ
5 l*‘iﬁ’fﬂ ° 'F'ﬁ%@i P RRE B RIRE Y o FIH B A 2 B OOIEYEAR ¥ 4%
Mo R PRERPFFA L RIPFTFEAPRS TP BTG Mk
'Fﬂirﬂlm}?‘lﬁﬁ NEREREAPE FIEF BT PRI L LT
FOBEN NI L AR R R TR NIRRT BB hd R B R
Exy@: (Jerk profile) fr#&+ & (Yawrate) = f FiTa g gt XA 2k R34t

Eag) 3 L %ﬂ—g’FLﬁ”ﬁ”v%ﬁﬂ&BﬁF’ﬁrﬂaﬁﬁpa‘g%ﬂmﬁkj”".‘*%*’
BRIRE AR o SRR 0 P S Apthy PO M LG PTG
ity W2 RRE P R oo

3. #imfE ¥V &< e (Gap acceptance )

BEGERRT FATAAR - Em FAEEEF PR § 7 FiEd -
TATR P R B f X g PR GE 7 4% 4§ ands (F > Alhajyaseenetal. (2013)
%Bi@iﬁﬁiﬁ(ﬁké??ﬁ)?%%@ﬁﬁﬁ’ﬁﬁﬁ‘ﬁéﬁﬁ
B R R M B o R M 0 WITRE N BT T ARZ (7 A 0 APROT T
RFAR §F R PERTREFIE 22 § FHRBL RN F HF 7L P e
80 g g R R
(=) 74

FAFIER - B Mg i@ RO L FF T G &3 ¥
TR @ AR A U RS TR (74 R AR R TR

B e BERE T AR
1 RAEREHE (FAPEHS)

Tageldin and Sayed (2016) #& } r2 {7 4 e @ {7 5 17 5 dp ik > 4o f7
AR FADHE R TR E L - AR TR
PR RS R RS E B R AP M LA 4T o B R R PR
WHRAIPEF LB R PEF - FAH FA IR0 A Rehd kg
T F R B 2R IF‘F’TL_F‘ PApdo A R BAGEERE R 2
—ETEF - EFRHEELIDEL > FIPEFERERY A OPEE L
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PP F RPN ARRAL PFRT TR GAFE PP
PodeBt b SR PHRT 08 B A Y IR TR 6 2 AR - T
B TEHGLA P E AT AR T R R BT R M
B0 A A F e

2. FATAES

BLiETR OB FASRERPE AT FAAEE > a7 Eg
ERFTARGFTL T h pd A2 FEZAE B A2 75 o GangRen &
A (2011) REPE Y Bz B 26 BEAR T RER TR L
P 5 598 B R*FABART TFTRDNTA o BT IWARR T B 5

62.8% » 3 A fEu| ~ Ede (B3 fod & it (358 Odds
ratio) o %% A o & fifed & AR (18~39,40~50) 1t fi § it 7 A% -
ﬁ@éﬁﬁwﬁ A BT AEPE AR AR FRLER

s e f AW o (T AR GANEREe R A R AT < T
E B O

23 * B AR FH SR

g 22 @enw g > & 2 AR R & KR P EAFE 231 &
BAALP HV Fen® B4 75 WS N SR EPABEE Y A TR
AR R L F 2320 &4 G R BHABEEE ARET L AE 2AHTL VR
B p e b T ORIE 0 5 4L E TR LIS G R AT

231 * R AFEFTHEEA N
Shirazietal. (2017) ¥ fE 2 R B v AZ 7 P > M7 i R~ S 2 BINA - B 45~

T A i@frmﬁﬁ A AR #Bﬁ,’giﬂ""]%’#m?—} RESN R TR
Fop#E s 4o 2.3.1 ¢
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Intersection Participants
1

| Vehicle Il Pedestrian I Driver All

ITT: Data Collection

Detection IV: Participants’ Dataset
J Camera GPS Repaits, Type, Color,
Tracking Surveys BEe
Lidar Radar
Sex, Age, Time-Series
Visual Acuity (Aconstic)

7oL kR Shirazietal. (2017)

% Shirazi et al.ch¥ g P - G fg ¥ B AEFE BT 2 2 Pur R BlIE e 45

B L e X EE T ram@ RIE A B R B 232

0

=

Tipw AR R BeaR B T ou 4o RIg i i

(- ) 23k =iz % % (Global Positioning System » GPS)

RS EFAEARE F 2 FFd OPS e f 2 dmen s B huin 3RS
&i%&ﬁﬁﬁ.ﬁ Aerg g A2 WG L REFR o 2R E
FHe® 0 FR L ERERRZY O HFEAL B I0M LT o BEG X DR
W AL (Urban canyoneffect) s 58 > &% i@l < WAk e HMELE 7 5
Fefroghoh o F2bery * A Y g GPS ki o Flpt W FOR RO @k
BB A R R e o

FEAFFFELE L AL E R PHY TS B RE R R
Fertepl ¥ Flend e 74 G ER*P A LMERTAZ AL REDTRE
g WP AT E S R AT KB T8 P i SR - B R T R S
PR R F fok BEEE o ey R e B

(=) &% 3 i (Light detection and ranging - Lidar)

kBT PAEE H R BAT P00 HELHE S s F sk
RETTI R0 PR F S BRI B AU Bk ] P R4 2 BEAE o ki Ap o
TG UMY REN T LRI MBI R Y A ARE R
EREERRE o A AR o

20



(z) #%F:# (Camera)

EHPT R ERTR AT PR T R L RN LR G
BEFEREB H R L RPRAE L) A o BB R M Hﬁ
ey ﬂ%mlﬁ#$%;aﬂaﬁm&<%ﬁ&mﬁ%w@*ﬂ'ﬁ?

IR R 1R R X R ARG BP AR S ARG
@%’#%ipfm%”%%%°

BRE B AT R AE | Hi> AR T
= R
GPS Mo £ RT AR | 2 GEE RN < | @ R
Rader T A ERT AL B o N %
Lidar N S e FEAR B A R
Camera ¥Rk K 3p B i 1% B

744 &R : Shirazietal. (2017)
232 NPH/AFTZEBT A B R 2FP3

R FE B A DT é??‘ AT H B LR B AR R S
21 3

AREF R 21 E o P R E A BT o pB L e RTEY X g 2 Bkt
dreF o FETNR GE R PR M ERF A LA LB ADFER 4 o T w R
MRS A DX XF LAY BRBRLFT R BT T2
Ismail etal. (2009) 7 & @& * B ifcp # FEhen= ViE (7 4 B FUph i BiO 3%
pfé’ﬁﬁ%%ﬁﬁﬂiikiﬁﬁﬁi—‘?U%ﬂ#ﬁmﬁﬁﬁﬁﬂﬁé
B Frad ol A AR e R A RE LR K AT R
RAOLLFE 2 P Ee BARHERRHR - ZFLHEL L3 TFR G

TAEFED VP oA Re HBPPBFER IR D HE2 X P FGRR
Fo@adgm s G ARG BRI R 2 p Bl R P i
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RAp o RUER GBS AR HGE DR TG R R ER Ao B
2.3.2 °

B 2.3.2 & B FLFRE B

T KBk ¢ Ismail etal. (2009 )

Chenetal. (2017) ™ #rR 4 thitsh (7 4 B4 b B R cnL R > 1% 24
Baamr o A F A G Rd dRal Rl PR ApHERRFT P B -
B Y p b R B R P D] R kA0 3 ks e BRI B g R
PR B BRI hAe B R RIT kAT L brd dRiE ~ LK B B enge )
rood BREBUE AR F 4R dm A ) v T it 40T B 2.3.3

« B 1

s7 l = k

© Ent e e + Exit 3 | -
h----- ¥ ' L] Mo e o
5 B N g el %) L2
- R Il (8

L b AW (B .

 vehicle = ,“‘ 1-‘;,!’4{? PR .
S i EEEEmEmne s 1

= i : L Right-turn g1
[ Lefi-turn | EEmtzi B - vehicle iEx't ZE
I i"‘"'""}“i i e S :-";(:/ -l

| Exit1 _ ] Exit1 E_En 2i

B 2.3.3 & i 8 P T 3 B
AL kR : Chenetal. (2017)

A EA T AR R AL T B - 2 Eﬁvmﬁ‘%ﬁ/l E B
AES FAIERE A FTARE DEE > BT ML SVM & 3 B R R T ehde

AL T AR T A FHRPIFIF AP LA E R AR %1" DA B
o 4o B 2.34
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Bl 2.3.4 {7 4 1 p] 27 3 B

741 %k : Chenetal. (2017)

ERAIFFER mARE S 2 HORIm L4k L g ek

BT kB F ke B m&fifigli‘t‘%—"mrﬁ-ﬁmﬁi&t‘ﬁiﬁfiﬂﬂ“ﬁ&
AEREFE PN R AL R R AR BRE Y RA AR
f"a?s%’ﬂ.a%rp ﬁ“?}%@ﬁ%ﬁﬁ?%gr%ﬁ’rlﬂﬁﬁ;’fﬂg\l—gé%ﬁ;ﬁ 2

Hop e EFF o @ @LEATE 6 ASRO AR T RE
RERAFA BB ES B RBE TR T ERAATE-HAAF
AHEIe B R a3 (Er o

N

Ni et al. (2016)15’“ PR R T LS RS R A T f’r—-ﬂ'z
I EP R RE T R RRERR T RO e 4R R123.5)
A A fﬁ?x#ﬂﬁfmkrﬁ»%#ﬁ&%ﬁ’%@mi Eo A= fEH BT AR L
BIEBHGRFAA D TRV RITE P FLERZ IR FEEFERT LT PR
SEREFEREEALAR SRR TR 2R

Bl 2.3.5 AL & 7 4 W)

T4 %Rt Nietal. (2016)
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24 i

21 S wAERPN HIF A ARSI R KRR > 7L AR R
Ple 2 Rons odpsl s A nilief B~ L 2 ¥ A B iR o @ R § kst

BRREG R P\"/"’”’&Erﬁ—@jﬂ“ﬂﬁ":&—"— 3 LA o Fw
b R R T REE T Ua‘%’*’—xﬁ‘? LB LS e
PR EEEP A X 2ock o B4 f%:é’fzﬁﬁmiiﬁ:
AR AR RE LT G AN ARBBE BB kB > LAY

bl

4@

A
?
£

IR
R

<

?\"5 ;@* «.rk-

=
\Fﬂ*« i =k Ew

%
AU
a3
3 =
(w,
|

e
¥
-l
<

3

22 & wpptr R 27 L AR M Ap iR 0 P W e R4 1R TTC & PET © ‘g g

MO P e g pRr A 2R b FIARER IR ED R E 0 "
pwrdg @R TTC A ERTTIC F&£4tfs & fgads > » i bpfi & BrR
FALEE S A FREPERE A B 2 2 AL B ok
Frow PET EA% 2% ddptho 23 7 g ddpke > 5 (%
FRE AR BT A R g g R AR R e P E R
2 AWt 22 - BT AR A L FUTAR o

=

%D:\ Y= = A
Aoy - \*V
G _‘:\“
)

—

Pand
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