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ABSTRACT

This study attempts to construct a model of optimal headway, focusing on a practical applicability to bus transit operation. Examining
the existing bus operation and scheduling plans imposed by Busan City, we found that the plans failed to reasonably take into account
such realities as varying traffic and operational conditions. The model is thus developed to derive the hourly optimal headway by routes
satisfying the real-world conditions: varying hourly demand and cycle time, applying the model to routes 10 and 27 as examples. To
do so, we collect big-dataset generated by smart card system and BIMS (Bus Inforamtion Management System). It is expected that the
results of this study wil be a basis for further refined research in this field as well as for preparing practical timetables for bus operation.
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Table 1. Data Collected and Contents
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Source Data Periods
- ion plan for B 2015.11.27&12.27
Busan City WEB Operatlon plan for Busan bus routes
- List of bus stops 2015.06.27

Busan Bus Association

- Digital Tachometer Gauge

2015.12.07~12.13

Mybee Co. Ltd.

- Traffic Smart Card

2015.12.07~12.13

Transit Division

Busan City - Summary

-Records 1to 5

Bus Information Management System

2015.12.07~12.13
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Data collected » Elements derived ~

Bus operational

Origin starting

» Actual headway

history ~ time
Record 2 for Origin arriving
vehicle runs time

Actual cycle
1 time

Record 3 for B

. Terminal time ;
vehicle runs s

Actual
runs/vehicle
& /[route

Statistics for bus
operation

Runs/vehicle &
[route

Travel time
between stops

Statistics for
vehicle operation

Fig. 1. Actual Values of Optimal Parameters Derived from the Dataset
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Table 2. Route 10: Comparison of Operation : Planned vs. Actual
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], FE(E/9)e] A 7kt 2070(20.7%) 2 347H(24.2%)
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Origin Start Avg. headway (min) Cycle time (min) Runs/day
Hours of Day Planned Actual Planned Actual Planned Actual
4 8 6.82 128 4
5 8 6.54 139 8
6 8 7.18 149 9
7 (peak) 7 7.89 155 7
8 (peak) 7 7.95 168 8
9 8 8.70 166 7
10 8 8.86 167 6
11 8 8.84 157 7
12 8 7.71 150 7
13 8 7.76 138 155 137 8
14 8 8.63 161 7
15 8 8.35 163 7
16 (peak) 7 8.60 171 7
17 (peak) 7 8.45 175 7
18 8 10.37 167 6
19 8 9.64 159 6
20 8 7.99 129 8
21 8 8.20 122 7
22 8 5.09 114 3
Tot/Avg 7.81 8.10 138 154 137 129
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Min, Cycle Time
T, (t)

Max. Loading Section
P,

max

Find Demand-Based Find Cycle Time-Based
Headway Headway

hy(t) h.(t)

Y
Compare & Determine
Optimal Headway
By ()

op

Fig. 2. Process of Model Construction
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Table 3. Route 10: Hourly Demand-based Headway, Cycle time-based Headway and Optimal Headway

Origin Start Pmax (prs/h) Min. Cy?le Demand_—based C—time—pased OpitrTlal
Hours of Day Time (min) h (min) h (min) h (min)
4 32 128 58 [§ 58
5 49 139 37 7 37
6 82 149 22 7 22
7 (peak) 181 155 10 8 10
8 (peak) 245 168 7 8 8
9 142 166 13 8 13
10 102 167 18 8 18
11 94 157 19 8 19
12 100 150 18 7 18
13 87 155 21 8 21
14 84 161 22 8 22
15 96 163 19 8 19
16 (peak) 107 171 17 8 17
17 (peak) 105 175 17 9 17
18 159 167 11 8 11
19 101 159 18 8 18
20 70 129 26 6 26
21 81 122 22 6 22
22 96 114 19 6 19
Table 4. Route 27: Comparison of Hourly Planned and Optimal LOS
0S| st | -k || St [Pt ned| ot | Onke 105 G
4 61 117 A 20 30 5 30 B
5 173 118 B 21 10 5 10 B
6 206 123 B 26 9 5 9 B
7 (peak) 527 135 E 28 3 6 6 E
8 (peak) 468 144 D 24 3 6 6 D
9 362 146 C 23 5 6 6 C
10 290 138 B 23 6 6 6 B
11 281 138 B 24 6 6 6 B
12 266 142 B 23 6 6 6 B
13 268 141 B 24 6 6 6 B
14 258 147 B 25 7 6 7 B
15 202 153 B 22 9 6 9 B
16 (peak) 261 148 B 21 7 6 7 B
17 (peak) 283 144 B 27 6 6 6 B
18 310 137 C 27 5 6 6 C
19 232 137 B 24 8 6 8 B
20 224 123 B 22 8 5 8 B
21 219 111 B 22 8 5 8 B
22 174 109 B 21 10 4 10 B
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