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Abstract In rural areas and urban-rural complex cities, there continues to be a decline in the number
of bus routes and the quality of transportation services due to the continuous population decline and
inconvenient transportation services. These circumstances have resulted in a vicious circle: a decrease
in the inlet and an increase in the outflow population is gradually accelerating. All local governments
are reviewing or operating a separate demand response type transportation method to delay or improve
this situation. In Yangsan, Gyeongsangnam-do, an urban bus has been introduced and is operational for
areas where existing bus routes have been abolished and lack transportation services. This study
establishes the direction for future development by analyzing the users and local conditions of the city
bus in Yangsan, which currently has 10 operational bus routes. Since urban buses basically adopt a
demand-response method, we propose that setting the route as a demand-response by considering the
demand for operation is more realistic and can enhance the user's convenience. We believe this will

revitalize user demand and continue to improve local mobility.
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Table 1. The classification by O-D operation

Type Concept Diagram Use Cases
Yy ™ - Delivery Vehicle
One-to-One Nt >l - Shuttle Bus
One-to-Many | Sinpons Limousne
Many-to-One b

- Delivery Service

- Errand services

Many-to-Many - Disabled Call-Taxi
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Table 2. Bus operation system by bus route(Yangsan-Si)

Bus S L Operation | Bus type

No. Origin-Destination (Frequency) (Seats)

#1 Wondong-Neulbat DRT(5) Van(11)

#2 Community Center-Terminal EB(}:'?EZ; Van(15)

~ Fixed(2)
#3 Market-Downtown /DRT(24) Van(24)
Bank-Center 5]13)(}:”;18;
#4 Van(24)
Bank-Industrial Complex Fixed(4)
Terminal-Downtown 53(}:'?8;
#5 Van(24)
Intersection-Industrial Complex | Fixed(4)
Town(Nokdong)-Town(SinDaeseok) | DRT(7)
#6 Van(24)
Apartment-Industrial Fixed(4)
Train Station-Town 531:’?8;

#7 Van(15)
Train Station-Temple DRT(4)

#8 Train Station-Waterfall ;g;;lg; Van(38)

Fig. 1. Bus route map (Yangsan-Si)
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Table 3. Data List and Contents for Digital Tacho Graph

Item Remarks Item Remarks

Model Serial Number Vehicle Speed km/h (range:000~255)

Vehicle License Plate( |) (4)007H000 / (F)A41€007H0000

RPM(Revolutions Per Minute)

Num / Minute

Vehicle License Plate(]||) KL000000000000000(17digit)

Brake Signal 1(on) / 0(off)

Vehicle Registration Number Vehicle Registration

Vehicle Coordination GPS X, Y-Coordination

Number(12digit)
Transportation Business 1234567890(10digit) Azimuth GPS azimuth(0~360)
Registration Number
License Number 1234567890 Acceleration m/sec?
Driver ID 1234567 The number of Acceleration Number
Driver Name Last name, Family name The number of Brake Number
Vehicle Type Commercial / Non Commercial The number of Speeding Number
Driving Distance (Day) km/day The number of Event Number
Driving Distance (Total) km(since vehicle driving) Fuel Amount L
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Table 4. Monthly operation frequency and number of passengers by city bus route
No.1 No.2 No.3 No.4 No.5 No.6 (AAH
Year ve.)
/ Month Frequency|Passenger|Frequency|Passenger|Frequency|Passenger |Frequency|Passenger [Frequency|Passenger|Frequency [Passenger|Frequency|Passenger
(Number) | (Person) |(Number) | (Person) |(Number) | (Person) |(Number) | (Person) |(Number) | (Person) |(Number) | (Person) |(Number) | (Person)
2020.12 107 60 80 185 71 95 38 37 - - - - 74 94
2021.01 87 36 83 167 203 331 95 67 - - - - 117 150
2021.02 70 29 58 139 200 361 92 91 - - - - 105 155
2021.03 129 75 85 288 244 476 118 100 545 2,490 229 373 225 634
2021.04 146 117 81 316 239 482 125 122 674 3,522 298 481 261 840
2021.05 158 111 79 282 234 532 141 176 671 3,314 293 450 263 811
2021.06 136 72 85 265 237 526 170 216 652 2,938 298 532 263 758
2021.07 140 90 77 232 239 537 176 184 642 2,919 302 609 263 762
2021.08 113 48 73 204 220 433 179 193 642 2,505 294 542 254 654
2021.09 98 43 78 220 225 515 168 205 637 2,969 286 687 249 773
Avg. 118 68 78 230 211 429 130 139 446 2,066 200 367 207 563
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Fig. 5. Bus route map and trajectory data
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