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Abstract

CMS is an important information export tool of traffic control
center, and its main function is to transmit every kind of dynamic
control or the warning message to travelers to promote the rate of
the road utilization and decrease the accident. Although the
government has already been devoted to the establishment of its
hardware facility in recent year, but we still don’t have complete
plans and applied standards on the consideration of setup position
and amounts, and the design of amounts showing and information
contents. These make some section of road have too much CMS
poles but some other sections where need to setup haven’t. And the
most plans of amounts showing and information contents are depend
on planners’ judgment. It causes the CMS can’t bring utility in to
full play and influence the efficiency of the entire road network
indirectly.

This research hopes to use the fuzzy logic control of the fuzzy
theory to design CMS controller. Thus, when accident happened on
the highway, we can use the data that send back by vehicle detector,
closed-circuit television or the workers to setup the inputting state
variable that fuzzy logic controller needed. By using the Fuzzy
Logic Toolbox in the MATLBA program to calculate and test the
fuzzy logic controller, we got the order of severity how accident
influences car flow capacity as the basis how to choose CMS
showing amounts and warning information contents. In the design of
controller, I hope to get the suggestion about inputting state variable
from experts in this field by interview them, and then we can achieve
the automation of CMS showing to assist travelers arrive destination
smoothly and conveniently, let the function of road network bring
into full play.

keywords: Changeable Message Sign; Fuzzy Logic Control
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— ] HE A e i —

HF P - IFxis Al and y is Bl THEN z is C1
HF P = ¢ IF xis A2 and y is B2 THEN z is C2
P n

: IF x is An and y is Bn THEN z is Cn
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R R ILH S T AT Rk AR ] Sed g

4. #H-# de % (fuzzy inference)

TE - fE 2 Y A g
Ao BRGNP pRle A7 d e T E T B e B
EhEA2TNFE T RENE - AR GFORERI T EFHPES
#

2 AR S N e - AR EY 23 NSk kA R

7‘]“ [¢]

A A
fjl Bl
/ \\ ..................................
X E’ o 'z
A A
4, B,
/\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /&
> |
Xo X Vo Z

B 4.5 Max-Min & = /% 38 3% 18 2
5. f&ficg i+ (defuzzifier)

B BERPGD P LA FBEERZERPESEL - P
ME o - Y 2 BRI R s T B G

R BERE... Z40B 4.6 T o

® 2
W %

(1) £ w3 ¢ y'COszyiﬂi(yi)dyi (4.1)
Iﬂi(Yi)in

(2) e i T 32 Ywa =L (4.2)
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T P Lm it A

(3) & fit &

PRI R ] LR I

5

i

i ?éiﬂglii‘ﬁa?lﬂ’.ﬁ

R

/

Y1 & iﬁ%%ﬁ,ﬂ'lii&%ﬁfi#‘&i s g
Plie s & % 9% L ha

=y 2 58
[
s
s
Iglk
03 - /_/m] BE
HE LA IE I
(Y) max 0.5
’;}g A * ;
FiE 0.3
V" AERCIEI
0.5 . o
1 WU (L
HE 4 1 IR 1)
Vv, )y,

Bl 4.6 2 W 1 6 A2 )

R B R

wl,

4.2

_J‘l é_ NN /21': ;‘%. /I}IJ

® (FLC)

FATRE®? L- A7 hid 2% 0 B BE
FRBELABLOEHSELRLLEERR Y F o By
B o DRMEF R AT N A FFHKY MR
HERARME B RNES&REDE LR E R R KK
VRE ORI VREALERLIERFELGE o 2FE 2R
—’”%1&%4% §FAEENFE A F R R R RMR L
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ot WA TR T AT B A ARA 2 LR S
g 33 3L T hmdd o o b ARI AR g
HFEEAE PP R TR FTABEFTAT L w2 Ry
T FrERhe AL FmehgF 4 9g 2 hid FFLE LA
&ﬁ’ﬂﬁipiéfﬁévﬁﬁﬂﬁiﬁﬂwm*é’%gﬁ
FRLUFDL KA BEZIE 8 RE A - 5 F BT S
D E R R - DHREAR(DIREG F) o HE kg
PEPR R ik 5T L K FLC 2 8 » ® ¥ @
T ORERR TR R KRFRMT R R
EFEE I EARRER LAy P TR AR FLC L AT
T A B B L g

L E 8 FLC iy &) &2 4 ~ % i

2. E AR R

3. M-HR R TR

4.ﬁ¢ﬁﬁﬁmﬂ%%

5. # R s

6. Pl 2B K
A218 N2 4G~ REMHBRE 2

e

A | R e
o
#c (Fuzzy Variables) >

Y SN
BRAEEAR IR S S

et

27
-

&3ﬁ%kﬁ§ﬁﬁ$%b

L
v

R L &
Function) o H P 4o 7

i 4

£‘$:

I
#a sy kE e

+
ok T
AR
52

Jﬁi

P u TR ®
*ﬁ%kﬁﬁm#ﬁ%
S B (Membership

LR R R E A
TR B R K RE
’\"!‘IL"—"-
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B R TR T R R

o
A
(w
it
o+
S|
s
ht!
o+
A
W

1007,
O— i=1
H
(4.4)
A 0= i3 F(%)
T, = 248 i U RBEREPFER
H= F#&a ki
ARSI & [6] N =B P S S I A U
AbmB Rk FIFL L RREEAA DR LT R LSRG

Z B ERKACT

1. Rt #E: SHh4z b F<19%
2. MR O 19% <5~ 42 b 5 <24%
3. ¢ B4k E 0 24% <5442 ibF F<39%
4. FeE et 39% <5442 kG F

FRPITEFAREOA xRS  EF T T HErE HE
Fenf RE L 8 g EE R g r oA
PTHEOERBEIN AR RO ARFER > L TR

wEIoR
o F O ER e R R &b%mwmﬁéﬁﬁégg)
R L &(Maa$WEMﬂﬁﬁ’£%*%§ﬁﬁﬁ%ﬁﬁ

B 47 FEREFRT LR
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B W EE T AT FHs L AR g Se g mi

TEEETE E L b d RPN B
oo M R
8 8 i e b
LR R F R EI RS A
PhoFRE AE G A T RS L 5] (9%)
L AR R S S

TERFER RFEENFE L BB BAER TG E e W
FoAF e PRAP DI AL § S
R T Pl o fhF 0 ik 5 e
FE%T B if ¥oohbde x 7 F 2R EE

BEEPFI R AEATAS F T BE
B i 0~100 # 1 F ¥ 0 ik
%5 iF 5 CMS & 1 I & 1 2

2]
Er AN FERE LT BERDLUF

IofdEd ¢ 0 < BEiE < 20
2. S 20 < B EiHE < 40
3. #1040 < BEfE < 60
4. B = 60 < %%‘#ﬁﬁx < 80
5. Rt 80 < B FH#k < 100

L RS S TSR Y SIS R

B R EGE L

B ogm ik j o -t F a3
F_E.I%é’?—élﬁl’b ’I}II _ {,J N - BN J:}
TERPLRE - {m-.7 L)

54 # 7 1§ e-Thesys(94 § # &)



Bo? WHEH N FAT Rk b 2P g

/‘\Jﬂz%ﬁi\% T it

M-

EA s Y 2

PE D AR - (Rl A F i B R

RN SN N A . =
2o~ Ry BT L
g OIS S G S FR?LF]B e

BRI RERBAL CAAF LY B RS HE R
] =

#'J'EF?IE—’_‘ ﬁ\ +,56E/z "J A éﬁ% {2][6][8

Shsz2 BdEih G F (%) BR LA

3 ¥ (%) > = Triangular(0,0,24)

3 F (%)% i@ = Triangular(19,24,39)

3 F (%) % = Triangular(24,39,39)
FRET B ap ot B (%)M B R A G

R ®T B ip 1t ) (%)) = Triangular (0,25,50)
e ¥ B ip b ) (%)® = Triangular (25,50,75)
e ¥ & i 1L ) (%)+* = Triangular (50,75,100)
TERETLEROHBR LA

¥ 2 ® 2L R (m)® = Triangular (0,5,15)

¥ EREEE R (m)? = Triangular (5,15,25)
¥ E B EE R (m)E = Triangular (15,25,25)
T EPFERERDEER LA

% ¥ #c = Triangular (0,0,25)

i #ic = Triangular (0,25,50)

¥ i@ = Triangular (25,50,75)
Bcg = Triangular (50,75,100)
{* fc £ = Triangular (75,100,100)

B4.85 d @ » 2 i N RE MBS A
BREEe AR EO)H RED IR
DRBEET AP R ARG S k-

55

LA MRS AAL 0 A B
ka@#&%*&ﬁ Wk 3

’

v
;3

[ﬂ
qx
z%’,i

¥

i\lﬂi“ﬁﬂ

4
\

|~

.y

{

\
)J
e P A% B T

I~
=+

EC U S

2

(a)5 B » ® 4%
%%w&mﬁ%
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B R RA T T AT S Rl

kS
3

55

input variable "5 EE"

[

i

1 1 1 1 b 1 1 1 1

input warizkle "5 88 B 3E Hh i)

—

s

th 3

1 1 T 1 1 1 1 1 1

AT

inpLt variakle "SHEEE"

Tl

e

output variable "5 EETE

F 4.8 5~ 2 5 N RE KD S K
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B B LE T T AT Rk Rl g Frg Py

4.2 2404 1

B it A g s et 2 A BN MG v R R

2R E 5 d & R i (Normalization)sh ¥ 38 - # & EIJ@?J NN S
Z g5 ”'“r'?;%iﬁﬂﬁﬁf%@'ﬁt’%—ﬂﬁﬂé‘ﬁﬁﬁﬂiﬁ”"

=
oo 4 RAF R SRS
~

"_‘%'fr:iéﬁ;,‘?;,fgs%]ﬁ » AN e
B 2 &

# 2

- ;
Ji—éiﬁilé BIEZ FPREBERBATER I oD O B g R
SRR S RS R TR I SR
Bl ¥ v S RRERBERE P mBE T

4.2.3% * FLCR Bl £

Wk R Ad & RB S g RA o SRR L T FAE R
o - g4l R 5 2 VIF.. ,THEN.. "Bt 2 % % 7 2R
B FUnS ko F b ol B TR
RPhAE A - LA EFZ A
(D454 € ] g gl 7 5 57 2
(2)d B johiS sk E @ o

G PR 41 % Sengh B 3m 2 o

hhFT Y > A PRI 2 AR R TR
e AP EER L R ERAEET R F BT
AU EE AEF T wAFEL L b Famd Rk S
ifgéc’ﬁ&:ﬁﬂ%?’&gﬁ_ﬁ%@ﬁﬁﬁié’é_ihf‘}%B?Fé“’—,’f‘!‘f’
TEREER AR ’i’f{l%ﬁ:%é%@ﬁi)ﬁﬁvlk’*#@-ﬂ%@%f
B G EETIL R R e R E R o FP AT S Az B
ik F o EEI B R ERTELREEY ZBREA DK
R E LR R FRLE RS Uk B
(potential rules)sh# & 3 T » AP g ¢ » £ 5 = 'B‘ 31«] » R
ki%ﬁ,(’iJ’@;FP%?k~&’éI—'ﬁii%ﬁ" ’%E

I+ 3
3x3x3=27 % » A R PR B R E LA H P4 a‘\ué(f"ﬁjﬂ;ﬁf % #ic 2
FAE ) 'f M 27 ER AR AT A 401
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et WA T AT iR R g EH S i R E

L 4.1 xR R
If % %= % and 2EF=A and EE=F then ¥¥uE=-RE S
If {5 %= % and #EFT=AK and EE=7F then E¥EL= EEE
If $F&E=% and 2 F=A and EZ =5 then BYEHE=FF
If {5#F F= % and £ T=7F and EE=F then BE¥HE= RE$
If 5% %= % and £ T=F and £H=F then ¥ BHEHE= £ F
If {55 %= % and £ T=7F and EE =45 then BEHE= L8
If {3 F &= % and £ E~] and EZ=F then LY EHZ= FF
If $F &= % and £ E=] and EF=F then HEEH= T3
It 55 %= % and £ F=/] and EHE=48 then LEHLZ= &
If & =% and LEFE=A and EHE=% then BF¥BE=HESE
If & £=%8 and FEE=K and EE=7F then EF¥HE=F %
If & £=%@ and EFE=KA and EZ=4 then BE¥HE= LB
If ($F £=%@ and FEE=F and § =% then L¥BE=F F
If $F &£=%#@ and EE=F and FHE=7F then BFEE=-F F
If {3 F £=% and $EE=F and & BF=40 then BEELE= d&H
If {$F &£=%8 and LEF=] and EHE=F then BEFEE= LB
If & £=%i and LEF=] and £ HE=7F then LFEE= LB
If {5 & £=%@ and fEF=] and & E=4R then BEEE= d&#}
If {5 % &= and £ T=X and EH=F then B¥BE=EF
If {5 H £= and #iE T=A and EH =7 then H¥mE= LB
If $F &= and FEE=A and EE =5 then BFEH= LT3
If {5 % &= and £ T=9 and EH=F then ¥ HE= LB
If {5 % &= and £ T=9 and EH =7 then H¥HE= LB
If {5 % &= and #iE T=9F and £E =4 then BE¥EE= &
If {5 % &= and i T=-] and £H=F then B L E= &)k
If (5% &= b and £ FT=] and EHZ=F then HFHEE= Medk
If {5 % &= and #£i §=/] and £ E =4 then BH¥mE= Ay

N

N

N

NN

NN

4245 FfRHCH o N
PERCAR R o RO AR R JR AR N L MR B iR 15

IR R BT SAFEDEFE AR BRI DD E G F

5 40 0 £ w2 (Center of Gravity) ~ ¢ « T 3272 (Center Average) ~
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Be* BREAN FRT k0 LR ] Brdk g

B % & R 2 (Max of Grade) ~ % A /2 (Height) ~ & * &
(Maximum) ~ ¥ & f 2 (Area Method)% o & &7 3 @ 24 i 5 *
‘\*/z‘j\wi ’fﬂ“——/ﬁgl‘é%°ﬁ'bzéifLﬁfﬁﬁgﬁ%ﬁ'l;Lﬁ—ﬁ‘ii:“*’

e 14 J,t%g]‘\gz;r&fgl; E e g o H oSN 4T

ek W

o J Yiﬂi(Yi )dyi
Y coc =
[ (y, )y, 4.5)

BV yler FLC & w2 f2fick v féaﬂgﬁﬁ%lﬂ'. B o4 i
ERRZFRE > v IR LB v E

4.2.5 Ho# st 42 5t R

R AR T mi‘bﬂ?w I ifxlﬁ’{ﬂf'”MATLABﬂ_\%mm
Fuzzy Logic Toolbox % i& {7 - B B4 4] B ezt & 2 Pl 2 R &
R I R R DB AT

1.§iﬁﬁcg%&ﬁ%&

[(=1/ey

; : ; ChMS
[mamdani)
RH =R B 8 L /
FHFERF

B 4.9 ¥ T ¥ BB &R T
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2. ERPHH S

AF T E* £ w2 (centroid) 5 fE R 1L a2 5N
FIS Mame: pan FIS Tppe: mamdani
And method il - Current Y ariable
Or method — - Mame B i 3 02 (%)
Implication il - s nput
Range [0 100]
Aggregation T -
Defuzzification centroid - Help | Close
=
Saved FIS "pan' to disk ﬁﬁ%fﬂﬁq{tﬁj‘ i‘h

Bl 4.10 & 2404 AR 7
SR EET TV EY e

AR S K E S R
%J CY?F FE'F ‘&‘—"%} ELi_ T o©

A3 i gl 3 SRR < A

) | Membership Function Editor: pan?

File Edit View
FIS “Wariables

X -

HEE REREE

X

FHERETE P

XX

EHRE

Membership function plots IOt points: 181

INomaI I Mulch

1 1 el 1 1 1 1 1 1 1
] 0 20 30 40 al B0 o a0 an 100
input varisble " E"

Cument Y ariable Cumrent Memberzhip Function [click on MF to select)

Mame HHE Mame Il_oss—
Type input Tupe trimnf -
Fiange [0100] e | o2

Display Range IEE Help | Close |

Selected varable "5 E"

~’
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B BT TR T R s A RGP RS WA
WISngE sy Fiige e Belifoe ga 04 JJB
File Edit View

FIZ “ariahles Membershlp function pluts I:IIDt paints: 181
Ismall I I medlum

RN
ﬁ%ﬁ@ﬁﬁ

0sf

S ERETELF
BHEE . y -
] 10 20 30 40 a0 G0 70 a0 a0 100
input wariable "5 SR BT LR
Current Yariable Current Memberzhip Function [chick an MF ta select]
Namme pammie || Name I
Type input Type trirnf -
Farams | [255075]

Range [07100]
Display Range [0100] Help | Closs |
Saved FIS "pan2"' to disk

Bl 4.12 re %78 3f Gl &F B S ok TARLF
) Membership Function Editor: pan? E]EJ
File Edit View
FIZ “ariahles tembership function plots plat paints: 181
. T T h:1 T T T T i T T
1
/300
EHE Bz
XX ol |
FHERE &L
VA
(XX
BHRE .
1 | Ll | | 1 | 1 1
o 5 10 158 20 25 30 3a 40 45 50
input variable "B E"
Current V ariable Current Membership Function [click on MF to zelect)
Mame EEER ez 5
Type inpLt Upz traprnf -
Farams 00515
Fange [0 50 | [ :
Display Range [050] Help | Cloze |
Selected variable '"BiFEE"

B 4.13 % & &

#
F

N E Y Y S
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R fick

4.

-} Membership Function Editor: pan3
File Edit View

FIS Variables Membership function plots POt points: 181

1\.l S M B ]

HEE REHIE

[XX]

SEE S sy l

BHRE

i i i
a 10 20 30 40 a0 B0 7o =1i) =l 100
output variable "B EEE

EEX]

Current Y ariable Current Membership Function [click on MF to select]

Name BEZE e jvs
Type output Tvpe trimf d
Range W Params | [0025]

Dizplay Range

[0100] ‘ Help |

Selected variable 'FEMEE" ‘

B 414 ZELREERREMED K TR

FLCR | B ez =

~ 3=

e

£

) | Rule Editor: pan?
File Edit Wiew Options

_If | i Much] and [R58EHE TEEER) is hig) and [FE{HEEE is L] then [RE3EEA2 1 is VB (1]

IF Héi’ﬁ$ [ Much] and [EEERE T is big) and FEEEEE iz M) then (& EHEE is VB] il
F ST EE is Much] and [FEEME ETER is big) and FHHRE is 5] then [REHMEE i B) (1)
FHETEEE ix Much) and (B2 888 B is medium) and EEEERRE iz L) then (B28E32 R i VB] (1)
IF HETEE is Much) and [BFEERE BELF iz medium) and EEEFRERE iz M) then [BEE21E i B) (1)
P ST is Much] and [RAEEH BIELE] is medium) and EEEHERE is 5] then (RS2 R is B) (1)
FHETEEE iz Much] and [REEREBERE iz small] and FEEAFERE iz L) then [R:8HEE i B) (1)

P E is Much) and [BEEERE B ERE is small] atd EEFERE iz M) then [BREEFZRF i M) (1)

| IF HEFEE is Much] and [w?ﬁﬂﬁﬁhhﬁj iz small] and EE AR is 5) then [ EHER iz M) (1)
0If 5B is Momal] and (&8RS B is big) and EE{FERE is L] then [F58EFE & is VB (1]

If and and Then
EHE is s Al BHEE s REEE is
Momal il g
Much L ]
riote hiohe B
VB
none
_ Connection weight:
" ar
*. and 1 Delete e Add rule Change rule | E44 | ¥ |
s Help | Claze |

Bl 4.15 FLC 3R p E

S+
~
\
5=
Se
[e=
&
AL
=i
Ji
=
—‘g‘n\:‘\"
4
¢+\~
&
“},‘:

S
T

62 # 7 1§ e-Thesys(94 § # &)



>
~

&t W ,’:‘a_\» TSR kLAY 2 ’L -

i
gt
o+
)
W

5 @?J > Bl FDATA T\ﬁ?ﬁ%} g Bk

O e S SRR R
B2 F Pl S ERIEERR TS B 2 Bk LR

endata s K EFLCent B @ % o o™ 7 @ &) 977 v@:ﬁﬁaﬁ
~Rk GG =1590 ~ FE TR 0 6] =50% - FEPFELRION
E 7 FLCR AR chih B R iy iy 4 R e 2 2R 4y &
5375 B ke SRR T, -
) Rule ¥iewer: pan? g@
Fil: Edit View Cptions
5HE =15 FEEF B8 E 7 = 50 BHEE-10 sameE e
s ] [ —1 ] |
2 [~ ] ] e ] 1
s Ll ] L[ —1 = ] ]
a [~ ] e ] L ] 1
5 (1L ] e ] L= ] ]
s L — 1] ] [ S — ]
T ] e [ ]
8 [ - ] s I e ] e ]
s [l ] 0 ] e L ]
o e ] [ —1 ] 1
L I A I —] L= ] ]
12 e ] | — ] = ] ]
13 Lo ] e ] [ 1
(E S I N ] L= ] ]
s e ] ] | S ]
16 17 | e ] | ]
w e ] A I e ] L ]
e Lo ] I [ e ]
(I = S [ —1 ] — ]
o B ] ] L= ] ]
= [ | = ]
=B, ] e ] L= ] L 1]
s B ] e e ] [, |
24 B ] ] e e, |
= S e 1] ] 1]
% B /T ] 4 I e
g B ] 1 ] B ] Ce ]
Input: [155010) Plat poirts: 101 owe: ekt | fight | down -
Opened system panZ, 27 rules Help | Cloze

ﬁ4i6ﬁﬂ$%ﬁ?
@ FLC+ & R RBEI NERLEI R F kyp» it
CMS %7 R R kAT CMS i 7 2 ELER -
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B BRI T AT R R 2 g
IR HGIRE

AELERY R %?~Wﬁ BEE A Y
o p%im#@,ufx}wji&
i) 45 ] 4 2 B#CMS%&*Pm BT IF - WP o

R ~3w 2 ini B L2 165K+500~ 189K+500
PRE D i BR OB R

R iE - BLEL B = % ¥ #c B A

v E— =K B /A 3 1
& — o® kA 3 /A 3 1
ook R — B s /A 3 1

(= )P % CMSZ ff 2% % %

Poav? ®HAm R 2ZCMSH K E oy BhZ2 g 40T & AT oD

252 ¢ RE AT LA

Fi. | & i |2 ® B AR - 2 |B | w2 KR T
1 CMSO01 At R - 5| 169+105 3 Y
2 CMSO02 2 R - 5| 173+070 3 AR SN
3 CMSO03 At R - 5| 175+600 3 RSN
4 CMSo04 =1 R - 50| 177+470 3 RSN
5 CMSO05 At R - 50| 199+750 3 R RE S
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B HREHSFTAT fEE by

g3 P m L RERECMSZ R EAFT P2k E R # o
PR o F P AT ERMLBEETRKE ZCMSZ i E 2o+ B
e A brop o T A E AN AN, e 2 CMSEH OB 5 Y 2 v AR
2 B o

%53 ZE2ZCMS2Z K B A (MY 3 w)

FEE | EEeET | W By | EF |33 i ER

1 CMS01 it |BEiE—g| 1205 3 FHEmEAINE
2 CWE03 it | EiE-F 183 2 AT A R
3 CMS05 it | B 1503 3 SPEHREAILE
4 CMS07 it | BiE-—| 1757 3 AEEREAINE
5 CHS09 i | B | 1695 3 WD S mEET1E
& CHS11 L | BiE-w| 1672 I | aPEAsTEERINE

Ryt 2 HEERE 1R 2 I mg 2 P = i R R

L)

180.3 167.2

AT EPRE Y L BRSSP BREFL A H R RED
PR LD RRT AR ié’(fﬁifi'r%ﬁf’réiﬁ:wﬂiacMs
MR T RS S e BB 2 F R
ARG AR ﬁ“?#‘ﬂf%’ L hig o 5 A % CMS
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&t HoARS L4 T R RSk

(-) % 24 4 b g

R RTEN )

AP BERS I EEEF L ALY g e e g
B A PR E17TTKmé - 2 F 2 8 2 b 8hg 3 Bl 4T %77
E® ) i, 5 F AR ]
- X AE TR XA XA ig;fﬁ
EX: V2 02 A g
183 1803
BARER L
e EE E R CMS(ZZ 3L 3E)
— B CMS(FE % Bh)
Bl 5.2 £ 2 =% 7 & B
(2) 2 %G %2 BFRR
Rp T e ma il R B Rt FFR 12
AT AR Y R nE oG A E L B WCMSZ &

ggg,g,w’gﬁig

SRR R SR §

A7 Bl

BT BN M B~ R ET A

Aa\é%é%’if??ﬂ‘:iéﬁi Ao AR TRE E P

AT ARAT LR T AR E - R F L AT
%254 % fiﬁi%l > RO A
18 B 6 I E-22 A FHBE ik &0y
(BZ@ERivEd | #4E | FELF | EEGR) (BS54
14:32 %35 50 15 37
14:37 %35 50 15 42
14:42 335 50 10 39
14:47 335 25 10 27
14:52 g 25 5 15
14:57 -3 0 0 7
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TP Ee

R #c2 F

AL O CMSH- R By 4] Byt & o

PR ERRELR TR ROREEE R &
#CMSz s+ B &2

TG

% 5.5 FLCﬁ%J o~ ﬁ%l d % i £

WA E WA E A E WEEH | BEER

rREf R | FUHBYERE 15 % & BEEY Fa
() (ex RO (*a)
50 15 37 70.7 ®E
50 15 42 75 EE
50 10 39 £2.5 RE
25 10 27 37.5 ¥
25 5 15 19.1 AR
0 0 7 0 #

=+
B

T o

PR LR R F T

d £ %
S %'Jﬁaﬁééfi?if’—%’@%?/%@ﬁ—lkﬁ%ﬁ?ﬁééﬁé@ﬂ’ F] gt
Hpedrind i et plde* 12 T2 PEEL R A

AR C A I S
S S
e &5 T fd2

(w,

==y

Y

=5
o
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