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Background and objectives 

 

In Japan, even in dense and highly frequent urban bus networks, most buses are operated with 

published timetables at stops unlike in many if not most large cities in other parts of the world. 

As a consequence most Japanese bus users arrive at bus stops only shortly before the time 

indicated in the timetable. Due to traffic congestion and other delay factors bus operators are 

struggling though every day to service and run the bus with regularity along the timetable. This 

leads to dissatisfaction and complaints from users and even modal shifts away from bus. 

Therefore optimal setting of timetables is very important for the bus operators. The setting and 

adjustment of timetables has been tested in the past by a number of bus operators. The 

experience and evaluation of timetable adjustments has though often been based not on data 

but the “intuition” and perception of operators. We suggest that smart card data and AVL data 

can help to more objectively evaluate timetable adjustments. By leveraging this data, it is 

possible to grasp not only where the buses are, but also their deviation from the timetable. 

 

The objective of this study is hence to quantify the delay from bus timetables using multiple data, 

and then grasps the actual situation. As a feature of this study, we grasp the degree of delay 

users are given by using the smart card data that the user is touching upon boarding and alighting. 

 

Methodology and data 

 

For this study we utilize bus location data, timetable data and smart card data from Shizuoka, 



Japan. All data have been made available for weekdays in October 2015 by the Shizuoka Rail 

Company (Shizutetsu). Based on the smart card data, this study targeted the bus routes used 

by particular large number of passengers. These bus routes run 31 buses per weekdays on 41 

bus stops. The bus routes serve the central station, hospitals, universities as well as residential 

areas. By aggregating the deviation from the bus timetable at each bus stop and for separate 

buses, we can study causes and propagation of delays along the route.   

 

Results 

 

In the presentation we will illustrate the delay propagation and elaborate on the following 

points:  

 The correlation between the number of users and bus delays.  

 The impact of revisions in schedule run time for the reliability of the service on service 

regularity recovering. 

 We quantify the total delay experienced delay for passengers based on service 

adjustments. We distinguish boarding and alighting delay for passengers and find that 

users experience on average 2.2 minutes delay at the boarding time and 3.7 minute delay 

alighting. 

 

We will conclude by discussing implications for timetable optimization. In general, we suggest 

this empirical study is also helpful considering the recently growing literature on modelling bus 

delays including bunching effects and bus service regularity control.  


