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eloent of a Prototype of Expert System to Recommend Appropriate

Speed Limits of the Main Roads (Khon Kaen Case Study)
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Abstract

Speeding is one of the most important contributing factors

to road crashes in Thailand. Speeding has long been specified
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as the most likely cause of road crash fatalities, injuries and
properties damages on national highways and rural roads. The
recent estimated costs of road crashes were over 6,800 million
baht each year [1]. A national speed limit law adopted in
Thailand has suffered from limitations in applying to certain
road and land use conditions. Consequently, the development
of the appropriate and acceptable speed limit laws in Thailand
will potentially minimize the frequency and severity of road
crashes caused by speeding. This paper presents the
development of a Knowledge-Based Expert System (KBES) to
recommend appropriate speed limits of the main road in
Thailand. The KBES prototype was developed by an expert
system shell, namely Logic Programming Associates (LPA) [2].
Finally, the KBES prototype was employed to determine the
speed limits of the main road (the national highway no. 2) in
Khon Kaen city. It was found that the KBES prototype can
recommend the speed limits that consistent with different
road and land use conditions in the study area. The results are
comparable to the outcomes derived from the USLimits2
approach, but they are much different from the existing speed

limit being in forced.
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Hishway Capacity Manual [14] unAI1uv8s Bellalite [8] @:fla
Policy on Establishing and Posting Speed Limits on the State
Highway System [9] LLaz@jﬁa Traffic Engineering Manual Volume
1 Chapter 7: Speed Zoning Guidelines [10]

4.2.2 msdunwalgidesngy Wudnnianadangnldlunisnis
¢ v v = & oA U oo o aAa '
Aanuinngiasinglunsfneil iiessytaduddgyninasenis

mvuamdndiinanuiidasgnldlunisaiangnisdadulalunis

fMuupAdnsinANusuLa UL endnsely

4.2.3 m3asnngnsanaula (Decision rules) lunisitnuaen
Tadrinanusiuuauuaendn 1nn1sieng awsasnangnis
dnaulalumsimuamdadiineusiuunuuaendndinsoungy
anunsaivesnsdifnwdoseuutu simun 4 4o 1w (1) ngnns
Andulaaindile Highway Capacity Manual [14] (2) 33015089
Bellalite [8] (3) vj‘ﬁa Traffic Engineering Manual Volume 1
Chapter 7: Speed Zoning Guidelines [10] wag (4) vjﬁa Policy on
Establishing and Posting Speed Limits on the State Highway
System [9] Tnganansauanssitagnsvasngnisandulalunisimunei

IndrfnAnuSIvuauUaenanaINITN15Ues Bellalite waz VICROADS 1§

P59 3 Wag 4 Auasu

msefl 3 fednvssngnisdndulalunisiuueaddniinaauiiuy

o as )
DUUAYNANAINIETN15VDY Bellalite

Conditions Conclusions

Frequency of
Rule q RSL

LU NL institutional

(km/h)
entrance/exit points

1 urban 4 low 60
2 urban 4 medium 60
3 urban 4 high 50
4 urban 6 low 60
5 urban 6 medium 60
6 urban 6 high 50

MEW** NL = 9707U%8995193, LU = Anvagnisldusslesinfuiy

auy, RSL2 = mAadrinmnuiiainngnisdndulaves Bellalite (8]

msefl 4 fednvesngnsdndulalunsiuusrdniinaauniiuy

AuUUAEVENINALlD VICROADS

Conditions Conclusions
Rule RSL
LU NL MT FR APD
(km/h)
1 A 4 ub no low 70
2 A 4 ub no medium 60
3 A 4 MD no low 80
4 A 4 MD no medium 70
5 A 4 MD | yes low 80

NN ** LU = SnuaznsTiusylemivinuduaun (A = Fully built - up),

NL = 9707U999399135, MT = dnwazn1suueiaAn199s19s (MD = finny

ﬂa’ldLLﬂQﬁﬂW’Nﬂ’liﬁ]i’]ﬁ]i, uway UD = lﬂﬁLﬂ’l%ﬂa’NLLﬂQﬁﬂ%’Nﬂ’]iﬁ]i’]’\]i),

APD = AUVUIRIUYBITIUIUNIATBN NIUENLAEIANAUTD, RSL = A1

o

Fpdrinausannngnisinaulaves VICROADS [10]
4.3 Jupeun TR ST UURLTE 1179

nsinwddndunsimunssuuBemgiaun 5 duneu i
U 5 1dun nsseydnwasuesilaym (dentification) msasisnsey
wWIAMUAR (Conceptualization) n1sdaguuuulassaienng
(Formalization) n1sd1tduni1sasisssvufideaviy
lagil

(Implementation)  kagn1snadauseuy (Testing) [15]
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JUN 5 JumaunsiamNsEUUGIEIng [15)

4.3.2 AITATINATOULNIAIINAA  NISANWITYVINNTNUNIY

IssansIukaENIsENNvalfTsgieAuerauindudulunis

o w

MAUAAITATINAAINISIVUAULENEVAN INUUAITINIATS 9 Al

nailuside 4.2

4.3.3 n1571muAleTIaiieressyuugidery 1aseainanis
nuvesssuuiidevgdusuuiiowuziiidadiinninuiivy

ouuanenananusauanalinaguil 6 Flex gnlfiduasesdiolunis
vaa

NSz U eI gdengauazainlunisaiiegiuanuing

U

nsdnguuuuAuiieng (Rule - based representation) gaidu



sUnuvreInsunumL i lidudeunazannsadauvasldine ns
AmuegNsn15AIUAN (Control strategy) MaginadiAnIsasuAIY
wuudeundu (Backward chaining) #awmmnzausudgmivesnis
fvuaadadinnudaiidduiuresdnoutios uagnisdeansi

éiﬂ’fﬂmisuu (Users) #1U Flex Run-time

4.3.4 nsasreszvusvuvy Wudunsulunisi@euluswnsy

(Programming)  ti@@319dIUUTENBUAY 9 VOITHUUELTEIY 0y

4.4.1 HCM_2000 knowledge base file Qﬂﬁ%ﬁﬂ%mﬁ‘a
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farsandadvdidgamun 8 Jade Taun (1) Uszlanvesnisiau

NUNSUOUY (2) NSUUINANI995195 (3) F1UIUTB (4) Ny (5)

ANUNUILUUYBITIUIUNNUTN NIUENLAZIANGTUTA (6) adid

y v A4 a o dvwe vy e gURmn (7) Arruslumsduliveseinenu (Armnustade way
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o - 5 Y . AauEuUesgudlvngd 85) waz (8) A NNTINURITTEENNTIIN
asakanadinaganslisungBagnusgadiulugiuanudeng o 16
o o AUV
FIAT99 5
G
v
S oo = = v =%
A15199 5 feginsidsungdsgnussgativlugiuningg qd 8
RULE 1 | IF  Development type is rural or suburban AND Yadauaiig A adng wazaasuny S
3 Y] @
Number of lane is 8 AND %
v 33
Median type is divided AND , ©
1 =] s v —o
} dudeansnugly S
Presence of frontage road is no AND Y [
A oS
Width of lateral clearance is moderate AND ﬁ
=
Level of access point density is low AND —
Crash rate is below average AND FIUANUSL:
@3 v Ry
. =
Average speed is 91 km/h HCM_ZOOO é g
THEN The recommended speed limit is 80 km/h = bz e
[
S € g
& o o i Z9. [~
4.3.5 nrsmaaauszuy JWudunougaiingvean snauI sz Uy § ghuanwg2: IDOT_2011 2
v o A o a Y a a < . =
HRgrgdiedniunisnageumdeianain Ussliunazuilussuy & and Bellalite 2013 =
< _
o o v 4o & - Yo o a G =
HiBgIsyiukuUNgNWRILITY Msfnelaniduisnmedeussuy < z
P T ) 22, &
Nanun 2 33 len White - box testing method &g Black - box > F1uAU3: g
. = o ¥ 13
testing method [14] nefiseazidensanaluil VICROADS 2013 &
o - =
1) White - box testing method Wun1svegouLiion s
\ (9
ToRanaIna1NN5TEumdsing 9 (Syntax errors) wazviinisuwilali I o R
YALATDNINAUTTUURITEIU8Y Flex 33>
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Trace Wz Debug sy

2) Black - box testing method LJun1snageuLiie
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4.4.2 IDOT 2011 and BELLALITE 2013 knowledge base file
gnad1stunadsnistuaddadidnanuiafiiauslay Bellalite
[8] LLazmﬂ@jﬁa Policy on Establishing and Posting Speed Limits
on the State Highway System [9] InganunsauuzinAdiadnia
AU vuauumeranluwailes udles wazueniesldainnis
farsandededidyiomn 3 Jade lun (1) Uszanves
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- aaﬂamuﬁﬁwﬁm (@) AruRLLLTeRIIuTeu (5) A
MUNUUUYBITIUNUENUAZIANGUTA (6) aDANSIingURAMA Lag

(7) Aenusudesidudlnai 85

4.4.3 VICROADS 2013 knowledge base file gnasnaduiiie
wuziA1Tas dnnd1usrvuauuatendnaingie Traffic

Engineering Manual Volume 1 Chapter 7: Speed Zoning

v

Guidelines  [10] Inaglddndusinatoudeyaladuddgyiioun 5



Jade Taun lown (1) Usennueanswauniunsuouu (2) n1suus
7FIN1995195 (3) T1UIUTBY (4) NVUIU Wag (5) ANNAUILUUYBY
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o A

Nuegdeiaiun 4 Fumeu laud (1) msiuimduieFonldau
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o ' o ¢ o a =

AN0NUENS 9 way (4) MslausrainsuazAteuny Tnggun 7 uans
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Yupaudl 1: MuAds run. WeFenldaussvy ©

N W PR T U B N AT T e 2oyl Jul 2013
Copwright (c) 2013 Logic Programming Associates Ltd
Licenfed To: Ratchmongkol

B—64 L—64 R—64 H—256 T—204% P=S192 S—64 I—256& O—256

| 2— fnsure loaded( syscem(flexenw) ).
ves
| 2— pnsure loaded( system(flexdlg) ).

ves

f D.4pB7 seconds ©o reconsult rules kKklimits.ksl [e:1)

1 x|
Ok, I
Explai’n 3 |

YuRaUN 2: \Hong1uANg

plepse select the knowledge base to
determine speed limits

Y.
Bellalite[2013]and IDOT{2011)

VICROADS[2013)
HCM[2000]

upaui 3: Joudeoyaiidndunmun

plegse select the development type

suburban
rural

YUADUN 4: FTUULAUBNAANS LagA1aduly X

1
for r&d section with average speed of 91 km/h and & or & lane
divided and the presence of frontage road is no and level of
access point density is low and the widthness of leteral clearance
is moderate and level of crash rate is below average the
., suggested speed limit is 90 km/h

3UN 7 wanstupeunisldaussuudiBevgduluuiiionsuugin

IadnanuSIvuauLaendn

5. nsflfnwdiasvauwnu

STUUTEImduLuUiowuziATad inausvuauuay
wangnldlunisivuardadiiannusivugrsoudluiiuidinuda
gnuwuseaniu 7 asauu Thun 939auu MO1 MO2 MO3 MO4 MO5

MO6 wag MO7 HadnsAdndinnusivesnsdifnwnaanuwana

Wlumisan 6

M5197 6 NadnSATRTRANUERINIEAN B Ie e uLAY

. ATndinAanss (nu./vu.)
Freauu
SSL | HCM | VICROADS | I&8 | USLimits2

MO1 60 80 90 100 80
M02 60 80 80 100 80
MO03 60 60 60 70 80
Mo4 60 70 80 90 80
MO5 60 60 80 70 70
MO6 60 50 80 60 70
MO7 60 70 70 80 80

A

wnews = SSL = Adadinnnusiiideiulilulagdy, HOM = A
Fadrdnauiiiiiauslaegiuaaug HOM 2000 wosszuugideany
ﬁmmu’lumiﬁﬂmﬁ, VICROADS = ﬂ'ﬁmaﬂ’wﬁ’mmmL%'n?il,auaimaﬁmmmi
VICROADS ﬂJaﬂiwuéﬁmmmﬁmmﬁluﬂﬁﬁnmﬁ, 1&B = A1Tnsin
mnuSitaualnegiuaiu IDOT 2011 and Bellalite 2013 ¥9353UY
Q’L‘Tj'mmmﬁuLLuﬂumiﬁnmﬁ, way USLimits2 = Adnsafinmanugad

wauelngszuudidonviy USLimits2 [18]
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Fadrinmmisalugag 80 - 100 nu./vw. AUl 8

Lot

F390uU MO1 (firajlé)

3UT 8 uanwiegwesiauuiindadiiaanuiiiuusilagsyuy

Hi¥emysuuuuiidaeglugig 80 - 100 na/vu.
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