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ABSTRACT
This research is a study of the approach to improve service quality of minibuses by managing
the number of buses in accordance with the appropriate service intervals and efficiency. Because at
present, the service providers still lack a system that meet the needs of service users that may result
in the problem of congestion and overcrowding on minibuses and unsafe trips. The researcher studied

and collected data in 2 important areas at the bus stop in front of Payup Temple and New Klang Plaza
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Department Store. Then, the data was analyzed for service intervals and service users of minibuses and
used simulation techniques to find the average number of people waiting in the parking area during
rush hour to compare the efficiency of System 1 to System 4 at the same time, find a 95 percent
confidence interval. The results showed that the most suitable service unit during the morning rush
hour by considering to increase the number of minibus trips of Line 1, 4, 5, 6, 8, 15 and 4287 by one
server unit each as for the Line 7 has the most service users, so consider adding by two server units.
The most suitable service unit during the evening rush hour by considering to increase the number of

minibus trips of Line 2, 4, 5, 8, 10, 11 and 14 by one server unit each as for the Line 6 and 7 has the

most service users, so consider adding by two server units.

Keywords: Simulation, Public transport system, Minibus, Bus schedule management.
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AUIIN 1.1 99 272
Test Value = 1.23

HaN13NAABUUIING Sig. AA1NINNTITEAY
WednAty .05 VaINNTINIaT wansINan AUy
dapsfiasluiunanlaainssuuuasdialiwen

F9NUDE NN TEAALY LAZAIUITONALNUTZUUIIU

239le

3. Wan1sIveLazanUse

3.1 WaNMINATIZVTRYANITAUTOTOWE?

Han1TAATzvideyansiiusnsuaeginuUINIg
Yassaden nefiansananasudsae Paaaifise
Wwade (Arival Time: AT) auuwusawds (On Minibus:
OM) AUt uSORAY (Get On: GO) uazAUAIIALRAY (Get
OFf: GOF) LLaza"mLﬁ‘mmummgm (Standard
Deviation: SD) weusaziaus fifed

1) UShaugevensanininnndn

5199 3 ananainsliuinisesse
aoswarlutiwartiluasaudinui Sdan
msliusnisvessaldwigy tnefisaans 7 favud
nsluSnsiedesnniian (X =7.95, S.0=1.41)
a1fusetanfesaany 8 (X =9.14, S.D=2.56) du

somslviuinsianudtesanfosnany 4416 (X =
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14.02, 5.0=2.06) \losanfunsifiusaainse
sunplulunsauuenuardsuIusaliin s
YOIAUUUSATILNTUTOEBILINUIT S0de 7 Feuu
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sosaunFesadns 8 (X =8.69, $.D=2.79) d@wsaiiil
IIUALUUIITREgAARTOANY 20 (X =6.09,
5.0=2.01) MNFIMVDIALTUIAABLAINUT TF1uY

AUNLANANTY LAesaaNy 1307 LI1UILALIUTD
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Imma?{amnqm (X =1.77, S.D=1.56) 50483117830
e 8 (X =1.74, 5.D=1.82) drusnapsugnfidsuiu
ﬂuﬂﬁuﬁaaqmﬁa 50818 20 (X =1.15, S.D=1.35) uag
ANTINVDIAUAITOADINDD WU TS UALi
wansnsfulaedisaane 7 fifwauauassalaeadeuin
an (X =1.40, 5.D=1.30) 50989 ¥Aos0a18 11 (X =
1.26, 5.D=1.16) drusaapsumiiiisiuinauassatos

gafo snane 4234 (X =0.84, 5.D=0.96)

M5 3 HamMTBaTgRdeyanisliuinsiazginSuusnsuiiandn

191707197 Tasaig 9919 F29078197 Tuais e i

50
> = o 5 > = o &
AT N U - - - - - T I - = - - I
5 10.40 2.85 7.69 1.97 1.72 1.56 1.23 1.21 11.25 3.31 8.37 2.06 1.40 1.04 1.14 1.05
7 7.95 1.41 8.95 2.21 1.52 1.59 1.40 1.30 9.52 2.26 9.59 2.11 1.51 1.58 1.24 1.28
8 9.14 2.56 7.77 2.79 1.74 1.82 1.03 1.08 10.55 3.06 8.72 2.45 1.64 1.82 1.78 1.43
11 9.76 3.12 6.84 1.92 1.47 1.48 1.26 1.16 10.79 291 7.85 1.82 1.41 1.36 1.53 1.35
15 11.92 2.52 6.90 2.02 1.50 1.47 1.12 1.02 12.53 2.38 7.34 2.18 1.45 1.50 1.25 1.25
20 11.72 2.37 6.09 2.01 1.15 1.35 0.94 0.84 12.94 2.42 7.15 1.96 1.13 1.21 1.16 1.09
1307 13.04 2.01 6.53 2.05 1.77 1.56 1.19 1.19 13.62 2.24 6.48 2.47 1.18 1.25 1.08 1.36
4140 12.40 2.46 6.29 2.01 1.46 1.57 0.96 0.94 12.78 2.21 7.46 1.95 2.06 1.78 1.40 1.31
4234 12.18 2.18 6.62 1.83 1.36 1.43 0.84 0.96 12.94 2.15 6.66 2.28 1.16 1.40 0.74 1.05
4287 12.45 2.52 7.12 1.80 1.53 1.43 1.00 1.02 13.03 243 7.16 2.11 1.74 1.68 1.10 1.26
4416 14.02 2.06 5.86 1.82 1.56 1.47 1.05 1.19 14.98 1.90 6.70 1.73 1.56 1.66 0.83 0.88

9INAN91991 3 ANTIIAINITIEUSN5VRS
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A09MINUT 3088 7 Ssunuauuusalasedsuin
qn (X =9.59, 5.D=2.11) a1fus0sauIfosady 8 (
X =8.82, 5.D=2.45) @1UI0@0MAITTSIUILAUVUTD
Yeugnfeans 1307 (X =6.48, 5.D=2.47) W5

YDIAUTUIDADILDINUIN 50818 4140 AIUIUAUTY

iaimma?ﬂ'mﬂqm (X =2.06, 5.D=1.78) 589834170
50818 4287 (X =1.74, S.D=1.68) d1us0Nnds1UY
Aututiosgnfiosnans 20 (X =1.13, S.D=1.21) uag
AMNTINYDIAUAITOFDILINUIN 50818 8 TT1UIU
ﬂuaﬁma%‘amﬂqm (2:1.78, S.D=1.43) 5998931AD
soan8 11 (X =1.53, 5.D=1.35) dausafifisiuiuau
assnlegnARInaNy 4234 (X =0.74, S.D=1.05)
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A5 4 HaMTBATwRtayanshusnsuaganFuuInIuvinsadananglug

Fraailuaganaudn Fraaiiluasanuiu
0
N N

a1y 2 ;‘ 3 é\ 3 gl é 2 2 é\ % i\ 3 2' é g‘
1 8.79 184 | 864 | 210 | 1.39 | 0.89 | 0.86 | 0.84 9.70 213 | 744 | 2.11 1.55 | 1.28 | 1.02 | 1.01
2 9.89 248 | 853 | 1.79 | 1.63 | 1.63 | 0.95 | 0.91 10.18 | 3.20 | 835 | 201 | 1.61 1.65 | 1.11 1.33
q 10.24 | 257 | 9.17 | 1.68 | 1.43 | 1.60 | 1.21 1.36 | 10.60 | 2.98 | 9.00 | 1.90 | 1.39 | 1.51 1.11 1.17
5 1054 | 383 | 741 | 206 | 143 | 1.36 | 098 | 1.15 | 1191 | 381 | 827 | 1.75 | 1.63 | 1.55 | 1.00 | 0.95
6 11.28 | 4.11 | 8.13 | 1.51 1.65 | 1.56 | 1.02 | 1.11 1244 | 428 | 814 | 1.62 | 1.73 | 1.88 | 1.11 1.45
7 9.00 253 | 893 | 1.73 | 1.51 1.73 | 1.24 | 1.30 9.13 288 | 9.12 | 198 | 1.70 | 1.71 1.36 | 1.37
10 10.05 | 220 | 830 | 213 | 132 | 142 | 1.23 | 1.20 | 10.72 | 281 | 871 | 213 | 1.27 | 1.44 | 1.15 | 1.16
11 9.74 2.67 | 852 | 1.61 1.26 | 1.39 | 1.05 | 1.15 9.98 274 | 876 | 197 | 1.28 | 1.46 | 1.23 | 1.15
12 10.30 | 276 | 830 | 1.68 | 1.33 | 1.31 | 095 | 1.25 | 11.58 | 3.23 | 8.11 1.82 | 1.30 | 1.48 | 1.04 | 1.18
13 | 1132 299 | 711 | 209 | 140 | 150 | 096 | 0.98 | 1156 | 3.15 | 809 | 203 | 150 | 1.69 | 1.24 | 1.20
14 12,10 | 259 | 817 | 169 | 1.38 | 1.52 | 0.88 | 0.87 | 13.26 | 3.26 | 834 | 1.82 | 1.48 | 1.71 1.08 | 1.28
15 11.63 | 335 | 849 | 232 | 1.59 | 1.58 | 1.10 | 1.07 | 1261 | 353 | 864 | 268 | 1.33 | 1.46 | 1.22 | 1.23
18 1186 | 294 | 884 | 234 | 1.48 | 1.40 | 1.12 | 1.08 | 1241 | 3.06 | 7.86 | 2.48 | 1.31 1.37 | 1.03 | 1.07
20 1052 | 241 | 868 | 199 | 1.55 | 1.32 | 1.07 | 1.09 | 12.00 | 2.66 | 839 | 258 | 1.47 | 1.42 | 1.14 | 1.20
1307 | 11.57 | 233 | 851 | 220 | 1.16 | 1.12 | 1.00 | 1.02 | 1232 | 289 | 842 | 249 | 1.25 | 1.35 | 1.08 | 1.29
4140 | 1293 | 3.01 | 839 | 1.86 | 1.37 | 148 | 1.17 | 1.18 | 1285 | 252 | 782 | 236 | 1.27 | 1.53 | 1.13 | 1.64
4234 | 12.67 | 239 | 781 | 207 | 148 | 1.74 | 1.13 | 144 | 1321 | 297 | 841 | 2.51 1.16 | 1.32 | 1.07 | 1.36
4287 | 1212 | 227 | 778 | 228 | 1.34 | 1.64 | 1.14 | 1.34 | 1286 | 255 | 841 | 2.11 1.44 | 1.37 | 1.11 1.23
4416 | 11.17 | 260 | 798 | 266 | 1.43 | 1.68 | 1.21 1.67 | 11.80 | 3.01 | 823 | 264 | 1.38 | 1.49 | 1.32 | 1.32

nsliuinisiadennniian (X =8.79, 5.0=1.84)

o o
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@ 7 fiswiuauassalagiad suingn (X =1.24,

$.D=1.30) 81/ US09auIADI0aY 10 (X =1.23,
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Wapgnfoany 4234 (X =1.16, S.D=1.32) LaznIN
SINVDIAUAITOADILAINUIT 50618 7 AT UIUAUAY
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50878 4416 (X =1.32, 5.D=1.32) uazsnfifisuiu
Auaiasdafeo @1e 5 (X =1.00, 5.D=0.95)
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A15197 5 HaN1SUSEUTIEUUSEENTAINUBITEUUINNINUIUAUABY AL ALLRRL VLN TANIEN

Fraaniluaseudi Frananiluaseudy
WL LRNGRRH Wisuifivuanads F39AY Wisuifisuanads
Wusms | Wesfures (A1 P-value) Fesfures (A1 P-value)
Anade 1 2 3 4 Aade 1 2 3 4
5 1.450-2.490 0.040* | 0.030* | 0.010* | 0.745-1.519 0.043* | 0.019* | 0.005*
7 1.671-2.771 0.081 | 0.011* | 0.004* | 3.529-5.258 0.069 | 0.029* | 0.010*
8 1.532-2.843 0.039* | 0.035* | 0.023* | 1.536-2.611 0.040* | 0.006* | 0.003*
11 0.143-0.495 0.327 | 0.171 | 0.106 | 0.711-1.502 0.017* | 0.011* | 0.001*
15 1.212-2.218 0.043* | 0.015* | 0.008* | 0.238-0.686 0.571 | 0.237 | 0.176
20 0.046-0.221 0.717 |0.483 | 0.334 | 0.124-0.478 0.611 | 0.467 | 0.189
1307 0.152-0.533 0.162 | 0.103 | 0.062 | 0.109-0.404 0.898 | 0.400 | 0.127
4140 0.055-0.396 0.854 | 0.746 | 0.491 | 0.274-0.738 0.842 | 0.641 | 0.513
4234 0.130-0.410 0.856 | 0.506 | 0.403 | 0.131-0.416 0.505 | 0.336 | 0.222
4287 1.150-2.099 0.028* | 0.013* | 0.004* | 0.150-0.622 0.839 | 0.726 | 0.445
4416 0.068-0.344 0.730 | 0.719 | 0.542 | 0.148-0.555 0.714 | 0.394 | 0.215

4. unagl
NNANTIATZvRILUUT AR ildT ULl
W ULUINIINITUSIISTANITIIUIUTDADILDIAE
99 TNTaY WaranInIatIEansTEYIaTUNIgTTe
povsaluiluasenu Tnemisdwunuulsiuluns
Hunsazads Feinanisiduniseied
4.1 maSyuiigudseansnimnisliuingg
nnansSeulfisusiviununesazauad ofl

T99EUTINATBATANTUTIANIENYDITLUUN TV

SaiunanlaankuuIass Tudrluassaiudinuin
NATIUIUAUADYALALLRA 81AYSIUVBILUUINADY
ANAIANNSTUUNITNINUITIDITBaY 18.38 wazly
° o &£ 2 v ~ v M

USRI TULEN UpeLiesSpeay 2.19 wavludalug
159 ULEUNUIN NaTWIUALABYAYALLRAS LAY
YBILUUTIABIANAIIINTLUUYINIUAS D95 pEaY

29.89 wazldduusaiiutudniseiiasdasas 2.75
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AN5971 6 nansUIB B UUSEANE N MUeIsTUUIINS W uAUAREdYaNRA e Ad A Ll
Fraantluasenun Fraantluaseudy
WL LRNGRRH Wisuifivuanads F39AY Wisuifisuanads
Wusms | Wesfures (A1 P-value) \Fesfures (A P-value)
Anade 1 2 3 4 Aade 1 2 3 4
1 0.965-1.702 0.047* | 0.018* | 0.001* | 1.840-3.147 0.734 | 0.549 | 0.187
2 1.611-2.702 0.026* | 0.012* | 0.009* | 2.406-3.898 0.030* | 0.023* | 0.021*
4 1.688-3.033 0.017* | 0.005* | 0.003* | 2.594-4.514 0.046* | 0.019* | 0.004*
5 1.361-2.380 0.036* | 0.027* | 0.014* | 0.994-1.913 0.025* | 0.019* | 0.004*
6 1.569-2.739 0.038* | 0.029* | 0.015* | 0.872-1.587 0.235 | 0.041* | 0.007*
7 2.339-3.628 0.065 | 0.033* | 0.012* | 0.352-0.821 0.096 | 0.005* | 0.003*
10 0.299-0.737 0.522 | 0.488 | 0.289 | 0.378-0.939 0.031* | 0.014* | 0.012*
11 0.319-0.774 0.588 | 0.211 | 0.095 | 0.967-1.960 0.013* | 0.008* | 0.004*
12 0.391-0.862 0.812 | 0.650 | 0.396 | 0.454-0.922 0.587 | 0.191 | 0.144
13 0.188-0.525 0.444 | 0.314 | 0.173 | 0.378-0.899 0.802 | 0.464 | 0.180
14 0.385-0.809 0.798 | 0.704 | 0.499 | 0.483-1.024 0.044* | 0.030* | 0.026*
15 1.498-2.750 0.045* | 0.041* | 0.020* | 0.366-0.754 0.779 | 0.563 | 0.151
18 1.487-2.612 0.041* | 0.014* | 0.002* | 0.266-0.835 0.673 | 0.264 | 0.165
20 0.524-0.996 0.569 | 0.324 | 0.300 | 0.222-0.675 0.774 | 0.69 0.362
1307 0.292-0.833 0.884 | 0.694 | 0.442 | 0.509-1.027 0.559 | 0.443 | 0.306
4140 0.334-0.761 0.572 | 0.427 | 0.283 | 0.443-0.885 0.559 | 0.396 | 0.250
4234 0.263-0.803 0.750 | 0.556 | 0.460 | 1.840-3.147 0.859 | 0.357 | 0.535
4287 1.340-2.472 0.046* | 0.034* | 0.017* | 2.406-3.898 0.658 | 0.461 | 0.363
4416 0.366-0.830 0.626 | 0.402 | 0.221 | 2.594-4514 0.273 | 0.167 | 0.090
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