
BETTER VEHICLES FOR PUBLIC TRANSPORT

Type of Technology

Electronic Fare Collection

Automatic Vehicle 

Location / Centralized 

Control

Modern Traffic Signal 

Technology

User Information

Benefits to the Operator

Reduces overhead in terms of ticket collector 

Eliminates leakage of fare collections

Reduces dwell times

System monitoring leads to improved 

performance

Higher speeds and increased reliability 

Increased usage because of public 

information and awareness

Benefits to the User

Increased convenience

Increased perception of reliability and safety

Higher speeds and increased reliability

Perception that bus transport is a priority for 

the government

Increases confidence and reliability 

Figure 4.12 

Figure 4.13  

Ashok Leyland: HYBUS (Hybrid Technology Bus)

Volvo: 8400

Source: [60]

VOLVO BUS

The Volvo 9400 was the first bus to be introduced with a true bus chassis in India and is now a well recognized brand known for 

its high vehicle performance and ride comfort.  Bangalore was the first city in India to introduce Volvo buses for public transport. 

The high end air conditioned buses provide a comfortable alternative to driving private vehicles in peak traffic. These buses 

were helpful in changing the image of public transport from old and rickety to sleek and sophisticated. 

To reduce costs, Volvo started a new state of the art bus body building facility just outside Bangalore [58]. 

 

Source: [62]

TECHNOLOGY

Technological innovations over the last few decades 

have continued to advance the state-of-art in public 

transport.

Table 5.1  

 Intelligent Transportation Systems (ITS) such as 

synchronized traffic signals, real time traveller information, 

automatic fare collection and advanced traffic management 

systems have given a facelift to the traditional bus system. Not 

only are these systems widely available in India, they are also 

very affordable. Use of sophisticated technology in bus 

transport helps dispel the perception that the bus is a poor 

cousin of rail.  Customers are drawn to transport that is 

efficient, reliable and modern. 

ITS systems have been in place for many years in developed 

countries. The good news for developing countries is that 

these technologies are now widely available and very 

affordable. The city of Indore has GPS units in each of its buses 

and is able to track vehicles.  Janmarg in Ahmedabad also has an advanced traffic management centre where buses are 

constantly monitored. Both these cities have taken advantage of affordable technology to improve system reliability and 

provide passenger information. Technology should be used to improve operational efficiency and customer satisfaction. 

Table 5.1 shows the benefits of different types of technologies. 

5.1 TRAFFIC SIGNAL PRIORITY

Traffic signal priority is a technique to speed up bus public transport services at intersections (or junctions) with traffic signals. 

Buses normally signal their impending arrival (via radio systems, for example) and on their arrival at the intersection receive 

a green light. Table 5.2 shows signal priority measures adopted by the studied cities.  

Benefits of Technology

CHAPTER 5: 
TECHNOLOGY

Technology 
should be used 
to improve 
operational 
efficiency and 
customer 
satisfaction.
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London Ahmedabad

London has gone through several iterations of a traffic signal Ahmedabad uses a very simple manual process to ensure bus 

priority system.  Implementation in London has relied upon priority at intersections. A group of ex-army men were hired as 

various methods collectively known as Selective Vehicle ‘BRT Police’. They monitor intersections and manually make 

Detection (SVD) or Automatic Vehicle Location (AVL) [28]. sure that the bus is given priority at the signals [36]. The police 

start clearing away the intersection as soon as the bus leaves 
In the older version of this technology, the bus lane or road the stop. By the time the bus enters the intersection, the 
was embedded with an inducting loop or equipped with a roadway is clear for them to move forward. This kind of 
roadside beacon [50]. The bus itself was equipped with a manual process will work in areas with manageable traffic, 
transponder. When the bus passed over the loop (or moved but is very hard to control in crowded places. Also, the 
past a roadside beacon), the system recognized the vehicle as Janmarg BRT is a new system and it is normal for the public to 
one requiring signal priority. This triggers communication with be in awe of new systems and follow the rules. It is more 
the signal box which initiates the signal priority process, which efficient to use an electronic traffic signal priority in the long 
can range from extending the green cycle, shortening the run.  Ahmedabad built innovative signalized “squareabouts” 
green cycle for other traffic or skipping a signal stage. at Anjali Junction, Ambedkar Nagar and Nehru Nagar [36].  

The squareabout allows all movements at the junction in two 
In 2003, TfL started exploring the use of GPS based signal phases and hence allows shorter signal cycles.  Shorter 
technologies to implement signal priority.  This resulted in the signal cycles translate to lower delays at the junction. 
initiation of the GBP 117 million iBUS program [50]. In this 

program, each bus in the fleet is fitted with a GPS device. 

As the locations of the erstwhile roadside beacons and 

induction loops can now be hard coded into the system as 

GPS co-ordinates, the iBus is said to use ‘virtual detectors’ for 

signal priority. When the bus reaches a pre-designated 

location, the unit on the bus communicates via radio signals 

with the traffic signal to indicate the need for signal priority.  

This new system thus does away with a majority of the 

roadside equipment needed in the previous system. The GPS 

based technology of iBUS will also enhance the development 

of Real Time Passenger Information (RTPI) capabilities, such as 

displays at bus stops and stations indicating when the next bus 

is due [28].   
Photo Credit: CEPT, Ahmedabad

Figure 5.1  Squareabout at Anjali Junction

5.2  ELECTRONIC FARE COLLECTION

A good fare collection system should improve bus operational efficiency, integrate with other transport modes and have 

minimal leakage and fare evasion. Many systems are emulating the off-board payment system that has been a part of metro 

and subway systems for years.  In this system, the fare is paid before entering the bus stop, thus reducing delays associated with 

on-board payments. Also, by removing the need for drivers and conductors to handle cash, incidents of onboard robbery are 

reduced. Off-board ticketing also reduces dwell times at bus stops which is a serious consideration in high density corridors. 

Tickets are usually in the form of contactless smart cards which reduces the burden of carrying cash. It is highly beneficial to the 

user if the fare card can be used across multiple transport modes. Table 5.3 shows the use of smart cards in 7 cities. 

Sources: [7], [9], [26], [34], [35], [36], [37]

Seoul Example

A good example of electronic fare collection from the case studies is Seoul’s introduction of a contactless smart card system 

called ‘T-money’. This smart card can be used on all bus and metro services. The card makes using public transport more 

convenient for passengers, who no longer need to pay fares using cash. This also improves bus system performance as dwell 

times at bus stops are reduced due to the elimination of time-consuming cash transactions between users and drivers. Users 

who decide to forgo use of the T-money card face a monetary penalty in that cash fares are KRW 50-100 more expensive than 

Table 5.3  Fare collection Systems

City

London

Seoul

Sao Paulo

Ahmedabad

Bangalore

Indore

Mumbai

Traffic Signal Priority

GPS based technologies – ‘iBUS’ system 

uses ‘virtual detectors’ for signal priority

Traffic Signal gives priority to buses at 

intersections

None

BRT Police manually ensure priority

None

None

None

Benefits

Enhanced development of Real Time Passenger 

Information (RTPI) capabilities, such as displays at bus 

stops and stations indicating when the next bus is due.  

Reduced wait times at signals and facilitating turns 

None

Faster bus speeds and improved Reliability

None

None

None

Table 5.2  Signal priority measures adopted by studied cities

Sources: [7], [9], [34], [35], [36], [37], [50]

City

London

Seoul

Sao Paulo

Ahmedabad

Bangalore

Indore

Mumbai

Fare Collection Systems

Electronic smart card system (‘Oyster’) in 

addition to manual fare collection. Must pay 

before boarding in central London area.

Contactless smart card fare collection 

system (‘T-money’) in addition to manual 

fare collection. 

Electronic smart card system (‘Bilhete Unico’) 

in addition to manual fare collection.

Contactless smart card fare collection will be 

underway soon for Janmarg. Also working 

on integrating it with regular AMTS bus 

routes

Manual Fare collection

Manual Fare collection

GoMumbai Smart Cards can be used at 

suburban rail and BEST buses

Benefits

Reduces costs for smart card users, 

improves bus system performance as dwell 

times at bus stops are reduced due to the 

elimination of cash transactions.

Reduces costs for smart card users, 

improves bus system performance as dwell 

times at bus stops are reduced due to the 

elimination of cash transactions. Provides 

seamless integration of all modes of public 

transport for smart card users.

Reduces costs for smart card users, 

improves bus system performance as dwell 

times at bus stops are reduced due to the 

elimination of cash transactions. Free 

transfers within a given time period for 

smart card users encourages uptake

Reduces costs for smart card users, 

improves bus system performance as dwell 

times at bus stops are reduced due to the 

elimination of cash transactions 

None

None

Reduces costs for smart card users, 

improves bus system performance as dwell 

times at bus stops are reduced due to the 

elimination of cash transactions 
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of the service levels (i.e. bus-kilometres operated) provided by destination and scheduling changes. Users can access this 

each bus company, which is the basis for compensation [29]. information either at the stations themselves, through the 

Furthermore, the collection of this data also allows for the internet or via mobile phones [29]. Finally the data generated 

monitoring and evaluation of bus company performance by by the bus management system is used to optimize schedules, 

looking at such bits of information as punctuality, speeds on fleet sizes and manpower allocation across different bus lines. 

particular routes, and so on. Perhaps most importantly from a 

user perspective, this system also allows passengers to obtain 

real time information on next bus arrivals, anticipated time to 

T-money fares [13].  Also, users who pay cash fares cannot Additionally, the large amount of transaction data generated 

avail of free transfers. This pricing scheme thus encourages by the T-money system allows for detailed transport demand, 

public transport users to adopt the T-money system. origin-destination, loading and travel pattern analysis. This 

data is of critical importance for route planning, scheduling 
The greatest benefit for T-money cardholders is that is allows and system management purposes.  
them to treat the entire public transport network of Seoul, 

including the different bus types and the metro, as one 5.3 GPS-BASED BUS MANAGEMENT

seamless system. When a trip involves multiple bus types or 
The ability to track buses in real time has many advantages in mode types, the T-money system automatically determines 
the management of a bus system. It allows the public agency the correct total fare to be charged to the user. This total fare is 
in charge of management to analyse the overall system based on a combination of the highest applicable base fare 
performance in a detailed and accurate manner. It allows the across the different segments of the trip and the total distance 
identification of problem routes or areas of the system and travelled [13]. In all cases, the amount charged by the T-
thus contributes to a process of continual system money system is lower than if the user had paid for each 
improvement. For bus systems that have contracted services journey stage individually. 
out to private companies, such tracking allows the transport 

Equally as important as the benefits provided to the user, the authority to ensure that the private companies are fulfilling 

T-money system greatly simplifies the settlement of accounts their contractual obligations in terms of the amount and 

with the various private transport operating companies [13]. quality of service provided. Tracking buses also enables the 

When a trip involves multiple journey stages using different development of Real Time Passenger Information (RTPI) 

types of buses or modes, the T-money system automatically services. Bus tracking is mainly carried out through the 

determines the appropriate distribution of fares based on the installation of GPS devices in each bus, which then transmit 

ratio of base fares for each segment of the trip and the location information to a central control centre.

proportion of the total trip length that each different transport 
Table 5.4 summarises the status of GPS based bus operator carried the user [13].  The automated nature of this 
management in the case study cities.system adds to the transparency of revenue management. 

Bus Management System

GPS units in every bus and a central 

command and control centre for citywide 

bus operations. Location and speed of every 

bus transmitted continuously to the central 

command centre

None

None

None

Benefits

Monitor the performance of the system in 

real time, evaluation of bus company 

performance, dynamic management of the 

bus system, real time information to users

None

None

None 

City

London, Seoul, 

Ahmedabad and Indore

Sao Paulo

Bangalore

Mumbai

Table 5.4  GPS-based Bus Management Systems in Cities

Sources: [5], [7], [29], [34], [35], [36], [37]

Seoul Example
The wealth of information provided by this system provides 

A major focus of the bus system reforms in Seoul has been the many benefits. The central command centre for bus 
use of Intelligent Transport Systems strategies and pervasive operations can monitor the performance of the system in real 
technology to improve bus service quality. The Bus time. This allows for the dynamic management of the bus 
Management Control system consists of GPS units in every system through such actions as assigning more or fewer 
bus and the establishment of a central command and control buses to a particular route as needed and direct 
centre for citywide bus operations [29].  The GPS devices communications with bus drivers about specific traffic 
continuously track the location and speed of each bus and problems and emergencies [29]. In terms of revenue 
send this data to the central command centre. distribution the system enables a transparent determination 

Seoul's central command and control center for bus operations
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