— N . N e N a2
Tk ﬂ_?ﬁ%?ﬂ e '}Lifé ;ﬂ
— =, = ‘ B0 /

FAT #R

Application of Fuzzy Theory on Changeable

Message Sign Systems of Urban Expressways

£ 3 B 4 + 3 & ~



B St ® T ik B T T R h L

=4 2
FUFT
AT A ES S RE é%ﬂ,}iﬁiﬁifr“év’ﬂﬁpj{e%ﬁaé vz
$‘ﬁ¢ﬁi§ﬁ°ﬁi%¢muﬁﬂ * 0 AR R Heh A

gm?an:\4/;éﬁmvé" N2 gD AL DR E
i prahg Y g FAEIH I o p
R B R KT X

f@,ﬁjmﬁii‘zo}é?ﬁf—“z fRips & kehBAEZE B 0 5 R
o ih A 4 5] ﬂ—wm’oﬂérﬁﬂ R F o LR
BYE O BRREEF %%&iﬁﬁ%’@%%@ﬁu
feon HAYKEL wvf BET o LARAMEE LT

R S S LR D NS

# o o
2@4@5;’ S
e RS- O
g e qiETEY .

A E g ? > R lab P e PR R EE L P8 ) R
B A S R o e LA AN lab h fF R s S A5G B A 2
AFEFRELFEHR RN R IEROELL R o P H
Ak A~ B A cheer shET & > Flpt AP 2 B F A A % o
w A A B e AR R P PRES AR LB
PR FinA 4 o B R AR ME P s X M2 BED S T
Folid P dh o SRS TP R BLE R R AR EE BRI W
hopt g e g e AP AR LB PR BB B
PR~ FEFa R B F TR e T e
Ev@ﬁ%ﬁéiﬁﬁ%m’fﬁiiﬁﬁﬂbm%aﬁ B eh
fer e BEARG Y RPHA A e ERERE S ATHE
L b e 0 2 R AR R AR FEA o ot k2
R A p FERL PR BEEY BT EY AL E PR
2o Lop— R OBER o
Bofl gt Gh v g AR T DA o P P A e e P
AARRIAMLEE S R AR T RO RN R
iRy AE gt B - EREFADL ARG R HY
&ﬁﬁﬁhd%ﬁ&ﬁw“~@4%§w\”ﬁ’ﬁﬂﬁwgi @ﬁ%
§ 55 o BT FEet Ak LG R Tr'ai} € 7 X g s W
tu¢;};%t§,,;§35ﬂ,§;‘}’r4&°
FH A A KT HE Y & A4 403B
PR R4 LT E AN

#9 % B eThesys( 94 & R)



WIS Bl R T T B Eh R BY

i 2

FERSBEAMEFLORED FRAEFR ORI BB S
RPN R F A TG R PRA o (e d A R
Rr PR R EREERIMFFERAD S A AL ERE
BERFrRALE AP EHD FRETRTAT R
e EHEH B AR R 2 S R
BB E e ks ¥BH R RN R e B s N gi%] AT

Pl e % d R EFET XY BT PR ERRE CMS
iz ¥ o FH AT BREPN FREFS > MK EE AR

NREETTERETZ R FIRT 2 FIREF®

F oo BRGEFEREBEEO LS I 5 L FE A F

i # 7« & e-Thesys( 94 §¥# i)



B D P PR T T R HRE L

Abstract

Numerous metropolises in Taiwan build urban expressway in
recent years; it makes car flow pass along city center without
driving on surface roadway. However, the growth of utility rate on
expressway brings a large number of traffic flow, and cause
congestions and incidents. This research is probe into CMS on
urban expressway. It analyzed traffic data to establish an automatic
incident detection (AID) method, and display the detection result on

CMS on expressway mainline.

To establish AID, this research use Fuzzy Logic Control
algorithm and set three traffic characteristics between upstream and
downstream detector and one characteristic of downstream detector
as input variables. The Fuzzy Logic Toolbox in the MatLab program
was used to calculate and test the fuzzy logic controller. Therefore,
traffic control center can identify incident happens automatically
and instantly, and expressway user can detour early to avoid

incident and congestion.
Keywords: Changeable Message Sign, Fuzzy Logic Control,

Automatic Incident Detection
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mTEAF RO F kR E 2 FPHEEATR BFEHF L o F
LHFRANPFPAEENF L E N SE- @ FERFRETE
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(6) P R gif % 5 2 (Minnesota algorithm)

1991 # ¢ Minnesota = & Stophanedesfr ChassiaKos = % #7 3
Hpl FERS AR Fd G ooy TR e
e F A g o R RET R Bl BB LR R DT
Bem AR R LT G EEFEL ot s FIRE KR

3

(3

EERIN

(7) & &% % & ;2 (HIOCC algorithm)

19794 & B Collins*r 4 & > ©/ P& F & M 2 & 4@ & 0 P
RO F L e AT FEELTFTFL o R RGN

— N - ~
B w2 R o

R LERYRRALL TR AER T 2R
» Lﬁi'*’;ﬁ"“*’?’«g‘ﬂ oﬂ.bf‘x{ﬁ-
2 Bk ¢ 45 SND B 5~ By BT F 2 ARIMAG B i 4 P

(1) SND ;# & ;* (Standard Normal Deviate)
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P2 FEAFTERANCMSE TR o - RERFEALR DY
s - PR PR GE TN BT b 4o sk 7 i F 40km/hr (F 4
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pa(x)

a 40 b

{Hi75 1 0 X>40  then fa(x)=1 &G
X<40 then fy(x)=0 ZEZE

FERAEEE 0 X>b  then fy(x)=1 JIEHE
X<a then f\(x)=0 Z£JE
a<X<b then fy(x)=(X-a)/(b-a)
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3. @ ER P (logic rules)
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Z 4.1 xR ACR AR P 7 &

oIf Qdef="% % and OCCdef="% ™ and Sdefr= not 3} ¢
then & & i jn=1III &%

oIf Qdef="% ™% and OCCdef="% ™ and Sdefr= 3 4«
then & i jm=1V %

oIf Qdef="% % and OCCdef=% % and Sdefr= not 3 *¢
then & 7k m=1I &%

¢If Qdef="% % and OCCdef=% % and Sdefr= 3} *«
then & & i jw=1II &%

sIf Qdef='% X and OCCdef=3#{ 4r and OCCTdef= not } 4¢
then & ik =11 &
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elf Qdef=7% ¥ and OCCdef=7 % and Sdefr=3f 4
then 2 ;n k=1 %
olf Qdef=7 % and OCCdef=# 4 and Sdefr=; > and
OCCTdef=not 3 4r then & /i jk jm=1II &
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OCCTdef=not & ** then 2 ;i /=m=1I %

olf Qdef=3#{ 4r and OCCdef="% 1
then & ik jn=1%

slf Qdef=3{ 4r and OCCdef=% ¥
then & ji fm=11 &

olf Qdef=# 4= and OCCdef=3] 4. and Sdefr=ip >
then & ji & o= 111 %

olf Qdef=3# 4 and OCCdef=# 4r and Sdefr=not j* >
then & J& i jm=11 %
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3 OCCtdef® £ ; @?J e T 2B E 2R | P 2 Situationd & oo

71 # 7 X # eThesys( 94 £ & R)



FIS Editor: FAID =5t

File Edit “iew

Qdef

[T ]
OCCdef

Eedaw Baw
SdefR

2. ERGEHR o R

MF T E* £ w2 (centroid) & fE R It B 5L
FI= Matme; FAID FI= Type: matncEni
And methoc . Current “ariahle
Or method || ame

Type
Irplication S i *
Range
Agoregation s e
Defuzzification E—— Help 1 [
R 2 i e a
Swatem "FAID" 4 inpy hisector H 20 rules
trarn
[om
E0kn
Custarm...

Bl 4.13 % 3% 2 i §
3 A RER B S AR T

AELHEY Z R GRS T R R
S e B oo R BAcB4.14597 7 o
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Membership Function Editer: FAID
File Edit ‘“iew

FIS Variables

b FE

Membership function plots POt poirts: 181

05 A

Qdef  Situation

QCCdef

SdefR

NC

| | = | |

XX

ACCTdef

input variable "Qdef"

Current Yariable

Iarne Gidet

input
[-2533]

Display Fange [-2535]

Current Mermbership Function (click on MF to select)

Mame i

Type

W

Farams [-25-25 -12.23 4.28]

Help Cloze

Selected variahle "Cidlet"

Bl 4.14 g 2 &

0B M SR TR

1
Membership Function Editor: FAID

File  Edit “iew

FIS Wariables

Membership function plots POt points:

LXXN

Situation

MNC

input wariable "OCCdef

OCCdef
input
Rancge [-20 35]

Dizplay Rangs [-20 35]

Zurrent Membership Function (click on MF to select)

Marme DC

Ty

Params

[-20-20 -8.3 6.64]

Helgp Close

‘ Selected variable "OCCdef"

2

B 4.15 ik
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File Edt ‘“iew

FIS Variables

A’A

Situation

E
=

Qdef

R

¥
Membership Function Editor: FAID

Membership function plots  Plet poirts:

b e S

181

nc

HC

IC

1 = 1 n n

input variable "SdefR”

OCCTdAaf
current Varizble Current Memmbership Function (click on MF to select)
Mame SdefR Marne DC
T.)..pe Inpu-t Type Hnawnn —
Params [-1 -1-034-013]
Range [_1 1]
Display Renge [-11] Help Close
Selected variable "SdefR"
N e S T T Tm 2 [ Ze
Bl 4.16 # & 3 B % X4 58X TART
Membership Function Editor: FAID ] =
File Edit ‘“iew
FIS Variables Membership function plots  PIot poirds: 181
oC NC Ic
/K
Qdef  Situation
ocCdef ;
Sdefp
W | | T 1 1
Pp— input variakble "OCCTdef
Current Wariable Current Mernberzhip Functioh (click on MF to select)
Name OCCToet Mame: De
T’y’pe Inpu‘t T‘j"pe A —
R Params [-30-30-18.8 0]
= [-3030]
Display Range [-3030] Help Close
Selected wariable "OCCTdef"
LA 2 2% oL EL T Y S 7o
B 4.17 @3 FFFR 55 38K TR
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).
Membership Function Editor: FAID
File Edit ‘iew
: Membership function plots  Plot points: 181
FIS Variables lembership function plots
“‘ I il
0N
Qdef  Situation
OCCdef
SdefR
1 1 M) 1 1 1 1 1 1
P output variable "Situation™
Current Yariable Current Membership Function (click on MF to select)
Maime Situation hiame |
Type output Type T —
Params [-0.3333 00.3333]
Range 1]
Display Range 1] ‘ ( Help ( Close | ‘
Selected variable "Situation” ‘
on T 2p 2 g A
B 4.18 T P ERERRHE R I ETK TLRT

FLCHR B B chiz =

ARG Bk E R
E AR B o 5B W i g

Rule Editor: FAID:
File Edit “iew Options

DS SIOLE

- (2det iz D) and (OCCdef iz DC) and (SdefR iz not 1C) then (Situstion is I (13
If (idef is DS and (OCCdef is DO and (SdefR is 1C) then (Situation is v (13

If (adef is DS and (OCCdef is NC) and (SdefR is nat 1C) then (Stustion is 1) 113
If (iadef iz DS and (OCCdef is NE) and (SdefR is 1C) then (Situation i I (1)

If (@cler iz DC) and (OCCdef iz 1C) and (OCCTdet iz nat 1) then (Situstion is (1)
If Ciadef is DS and (OCCdef is 10) and (OCSTdet is 10 then (Situation is I (1)

If Ciadef is NS and (OCCdef is DS then (Situation is [ (1)

If Ciadef iz MEC) and (OCCdet is ME) and (SdetR is DO and (OCCTdet is not 1) then (Situation is 1) (1)
M (@def iz M) and (OCCdef iz MC) and (SdefR iz DCY and (OCCTdef iz 1C) then (Situstion iz 10 (1)

100 1If (2def iz MC) and (OCCdef is MC) and (SdefR is NC) and (OCCTdef is not IC) then (Situstion is [ (1)
1. If (2def is MC) and (OCCdet is MC) and (SdefR is NC) and (OCCTdef is 10) then (Situation is 1) (1)
12, 1f (Sdef is MC) and (OCCdet is MC) and (SdefR is 1C) then (Situation is ) (1)
131 (Gdef iz MCY and (OCCHef iz 101 and (SdefR iz DY and (OCCTdef s not 127 then FSituation is 10011

If and and and
Gicdef iz OCCdef iz SdefR is OCCTdef iz
s s DC - DC -
M R I M
IC I IC
o none none
- - - -
noat nat nat
Conhection Werighit:
1 Crelete rule Acdd rule I Change rule |

| »

11

-

Then
Situation iz

noat

== ==

FI= Mame: FAID

Help

Close

B 4.19 FLC R p]
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5. ﬁi%l » B FEDATA 2 Lﬁ;ﬁ;—] 3% #ic

% Fuzzy Logic Toolbox# # 7 — BRI FEHF A R T o &
WE B Bk R Hchdata S FLCH B TR 4R 0 B
L oo B doy A ﬁg?] > Qdef=-3.5 ~ OCCdef=-2 ~ Sdefr=-0.014 -~
OCCCtdef=-20> i 7 FLCH | & 03+ &

Bt A2 R4n 04960 %5 fp> Timm$ et o

Rule Viewer: FAID liEHES
File Edit “iew Options
Qoef= 35 OCCdef= 2 SdefR =-0.014 OCCTdef=-20 sityation = 0,496

1 = | = | — | | )

2 | = | L — | | [ =

3 (= | I | — | | ]

4 | [ | L — | | ==

5 = | [ | | | | | L |

& — | [ | | | | | [ |

8 | | [ | L& | [ ] [ |

9 | | [ | | | | | [ |
10 | | | | A ] | | B |
1|l | [ | = | | | [ |
12 | ] | | i — | | =
13 | | [ | | | | | L |
14 | | [ | N | [ | [ |
15 | | [ | [ A | | | [ |
16 | | [ | = | [ ] e |
17| | = | | | | | Ce |
18 | | | | | | | | T l
19 | | [ | | | | | [ ]
20 | | [ | L7 | | | L |
-25 35 -20 35 -1 1 -30 30 E_
Input {1 << 2 0014 20 Plat points: [, 0q Move: | on || vight |[dawn || up |
Cipened system FAID, 20 rules Help I Cloze

® 4.20 ﬁig?l IR EART
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