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Summary 
 
 
1. Outline of the Country 

India, located in South Asia, has the largest land area (3.28746 million km2) among other 
South Asian countries and is second-ranked in the highest population in the world with 1.21057 
billion people (Census Population Record, 2011).  

The Bengaluru Metropolitan Area, which is the capital of the Karnataka State in India, is an 
industrial city having a population of around 8.7 million people (ranked 5th in India). It is 
referred to as India's Silicon Valley since this region is the largest “Information and 
Communication Industry” cluster in India. The Bengaluru Metropolitan Area is an important 
economic hub in Southern India where many Indian and overseas companies are starting to 
expand. 
 

2. Background of the Project 
The traffic in Bengaluru Metropolitan Area has been increasing and the development of road 

network has not kept up with the pace of the traffic demand. As a result, chronic traffic congestion 
has grown into a serious problem and is creating major problems for economic activities in the 
region. As a structural measure, the development of road infrastructure is underway to address 
further increase in traffic demand in the future.  

Among these, the construction of the Peripheral Ring Road has been planned and its 
implementation through a Japanese yen-loan financed project has been studied. In addition, 
improvement of the radial roads and extension of the Bengaluru Metro are in progress. 
 

In addition to such structural measures, non-structural measures aiming to mitigate traffic 
congestion and normalize traffic flow through effective utilization of road infrastructure are 
becoming more and more important. An Intelligent Transport System (hereinafter referred to as 
"ITS") is an important non-structural measure, whereby information and communications 
technology is applied in the field of road transportation management, and there are high 
expectations to the development of ITS in the Bengaluru Metropolitan Area. 

 
Against this background, "The Master Plan Study on the Introduction of Intelligent Transport 

Systems (ITS) in Bengaluru and Mysore in India (January 2014 to June 2015)" (hereinafter 
referred to as "the Master Plan Study") was conducted by the Japan International Cooperation 
Agency (hereinafter referred to as “JICA”). The Master Plan Study proposes to develop various 
ITS in Bengaluru Metropolitan Area in phases: Short-term (Phase 1: 2015 to 2019), Mid-term 
(Phase 2: 2020 to 2024) and Long-term (2025 onwards). 
 

In the Master Plan Study, the top priority issues on the Bengaluru Metropolitan Area were 
identified for implementation of the traffic information system and the signal system. With the 
background and situation, the Directorate of Urban Land Transport of Karnataka State 
Government (hereinafter referred to as “DULT”) requested a Grant Aid Project from the Japanese 
Government. 
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3. Outline of the Study Result and the Project 

Considering the request from the Government of India, the Government of Japan decided to 
conduct the Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS and JICA 
dispatched the JICA Study Team to Bengaluru five times from the 27th February 2016 to 14th 
July 2017. Activities done by the team during the survey in Bengaluru were: 1) discussion related 
to the Project among relevant agencies such as the DULT and Bengaluru Traffic Police 
(hereinafter referred to as “BTP”), 2) conduct of site survey, 3) evaluation of the location of target 
intersections, and 4) comparison examination of the type of the load side equipment. After 
coming back to Japan, the survey team completed the Preparatory Survey Report (draft). Then, 
JICA dispatched the survey team to Bengaluru from the 7th January to 18th January 2017 to 
explain and discuss the Project plan to the Indian side and agree on the contents of the Project. 
 

Also, considering the request from DULT, on the basis that the Contractor of the Project will 
conduct the operation and maintenance (hereinafter referred to as “O&M”) for five (5) years after 
the completion of the implementation, the JICA study team considered the scope of work and the 
framework of contract in the Project. The cost for the O&M is borne by DULT. 
 

The Bengaluru Development Authority (hereinafter referred to as “BDA”) and DULT find it 
critical to install ITS aiming to alleviate the serious traffic congestion. This grant aid project could 
contribute to the economic growth in the Bengaluru Metropolitan Area through installing ITS 
equipment. 

 
The dispatch period of the preparatory survey is shown in Table-1. 

 
Table-1 Dispatch Period of the Preparatory Survey 

 
Item Dispatch Period 

First dispatch 2016/2/27 ～ 3/11 
Second dispatch (first half) 2016/4/1  ～ 4/27 
Second dispatch (latter half) 2016/6/23 ～ 7/22 
Third dispatch (first half) 2016/12/7 ～ 12/15 
Third dispatch (latter half) 2017/1/7  ～ 1/18 
Fourth dispatch 2017/4/20 ～ 4/29 
Fifth dispatch 2017/6/28 ～ 7/14 

(Source: JICA Study Team) 
 

The objectives and installation policies of each ITS component are summarized as shown in 
Table-2. 
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Table-2 Objectives and Installation Policies of ITS Components 

 
ITS Component Objective Installation Policy 

Traffic 
Information 

System 

Centre System Data collection, processing, storage and 
information provision It will be installed in KSDC (*1). 

Probe System 
Calculation of travel speed based on probe data 
collected from GPS units installed on 6,700 
buses of BMTC (*2) 

It will be installed in KSDC and receive 
probe data from BMTC system. 

Queue Length 
Measurement System 

Supplement to the probe data for calculation of 
travel speed 

At 12 intersections in the city where 
severe congestion chronically occurs 

Automatic Traffic 
Counter-cum-Classifier 
System  
(ATCC System) 

Measurement of traffic volume (large/small) for 
the purpose of road management 

At midpoint of major intersections of 
main roads (eight locations, 16 
equipment) 

Variable Message Sign 
System (VMS System) 

Provision of dynamic congestion information 
generated by above subsystems and traffic event 
information through VMS 

Before diverting point of main roads 
(three locations) 

Internet System Provision of dynamic congestion information 
generated by above subsystems through Internet 

Information will be mainly provided to 
area up to the outer ring road. 

Signal System 
 

Optimization of traffic flow by automatic signal 
coordination according to traffic volume 

At 29 intersections in the core area of the 
city where the effect of improvement of 
traffic flow is highly expected 

(Source: JICA Study Team) 

(*1) KSDC: Karnataka State Data Centre, (*2) BMTC: Bengaluru Metropolitan Transport Corporation 

 
4. Project Plan 

The Project schedule will be four months for the detailed design and 15.5 months for 
procurement/installation or a total of 19.5 months. 

 
5. Project Evaluation 
5-1. Relevance 

In order to keep pace with the increase of the traffic demand at Bengaluru Metropolitan Area, 
the development of road infrastructure is underway as the structural measure. But the core area in 
Bengaluru which has a serious traffic congestion has not enough space to expand the roads. 
Therefore, the urgent non-structural measure is required. 

The target area of the Project is the central commercial area which has a serious traffic 
congestion around the MG Road. The mitigation of the traffic condition in the area greatly 
contributes to the economic development of the Bengaluru. 

DULT is now engaged in the reinforcement of its personnel capable of planning the future 
road transportation plan including the ITS and BTP already has experience in operating the 
existing signal system, the existing Variable Message Sign system and etc. With these 
backgrounds, both DULT and BTP have enough personnel organizations and finance to operate 
and maintain the introduced system on the Project. 

Considering the emergency of the Project, the effect to the economy and the operation and 
maintenance, the relevance of the Project is greatly expected. 
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5-2.  Effectiveness 
(1)  Direct Effects 

Following direct effects are expected by the Project. 
 

Table-3 Direct Effect 
 

Index 
Base Line 

(Measured Value in 2016) 

Target Value (2022) 
<3 years after the completion 

of the Project> 

Queue Length 
(Peak Hours 9:00-10:00) 

Total of the longest queue length 
among all approaching roads at 
each junction (*1): 844.8 m 

590 m (-30%) 

Total of the longest queue lengt
h of all approaching roads at e
ach junction (*1): 1576.9 m 

970 m (-40%) (*2) 

Average Travel Speed (*3) 
(Peak Hours 9:00-10:00) 

13 Km/h 15 Km/h 

(Source: JICA Study Team) 
(*1) 7 key junctions among all 29 junctions 
(*2) Estimated value based on the reduction rate of 30% for the maximum length at each junction, also considering the 

reduction rate of approaching roads 

(*3) Major arterial roads in the central area of the city 

 
Table-4 Wasted Green Time at Key Junction 

 

 Junction Name 
Operating Hours of 
Traffic Signal Per 

Day (Minutes) 

Wasted Green Time Per Day 
(*1) 

Minutes Percentage 

01 Queens Statue Junction 930 281 30% 

02 
Cauvery Arts and Craft 
Junction 

960 179 19% 

03 Trinity Circle Junction 960 329 34% 

04 
Kamraj and Cubbon Road 
Junction 

870 127 15% 

05 Opera Road Junction 930 144 15% 
06 Vellera Road Junction 240 (*2) 81 34% 

07 
Vivekananda/Bhaskaran 
Junction 

900 510 57% 

(*1) The wasted green time: If there is no vehicle passing through the junction during green signal indication due to 
absence of traffic, it shall be recorded with time as Wasted Green Time. Measured value in 2017. 

 (*2) The survey time at this junction was limited to the above indicated duration. 
The reduction of the wasted green time will be expected by introducing the ITS systems on the Project. 

(Source: JICA Study Team) 
 

 
(2)  Indirect Effects 

Traffic jam improvement in the Bengaluru Metropolitan Area, improvement of advantage 
convenience by keeping a constant transit time and development of regional economic in 
Bengaluru Metropolitan Area are expected. 
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Chapter 1 Background of the Project 

1-1 Outline of the Grant Aid Project 

The Bengaluru Metropolitan Area, which is the capital of Karnataka State in India, is an 
industrial city having a population of around 8.7 million people (ranked 5th in India). It is referred to 
as India's Silicon Valley since this region is the largest information and communication industry 
cluster in India. Bengaluru Metropolitan Area is an important economic hub in Southern India where 
many Indian and overseas companies are starting to expand. 

The traffic in Bengaluru Metropolitan Area has been increasing and the development of road 
network has not kept up with the pace of the traffic demand. As a result, chronic traffic congestion has 
grown into a serious problem and is creating major problems for economic activities in the region. As 
a structural measure, development of road infrastructure is underway to address further increase in 
traffic demand in the future. Among these, construction of the Peripheral Ring Road has been planned 
and its implementation through a Japanese yen-loan financed project has already been studied. In 
addition, improvement of radial roads and extension of Bengaluru Metro are in progress. 

Non-structural measures aiming to mitigate traffic congestion and normalize traffic flow 
through effective utilization of road infrastructure are becoming more and more important. An 
Intelligent Transport System (hereinafter referred to as “ITS”) is an important non-structural measure, 
whereby information and communication technology is applied in the field of road transportation 
management, and there are high expectations from the development of ITS in the Bengaluru 
Metropolitan Area. 

Against this background, the Master Plan Study was conducted by Japanese International 
Corporation Agency (hereinafter referred to as “JICA”). The Master Plan Study proposes to develop 
various ITS in Bengaluru Metropolitan Area in three phases: Short-term (Phase 1: 2015 to 2019), 
Mid-term (Phase 2: 2020 to 2024), and Long-term (2025 onwards). 

After the Master Plan Study, Directorate of Urban Land Transport of Karnataka State 
Government (hereinafter referred to as “DULT”) requested for a Grant Aid Project from the Japanese 
Government. The Grant Aid Project (hereinafter referred to as “The Project”) is for an implementation 
of the traffic information system and the signal system. Technical Review Study was done from April 
to December 2015 by JICA, and the top priority issues for the Bengaluru Metropolitan Area were 
identified as an implementation of the traffic information system and the signal system. Outline of the 
requested work is shown in Table 1-1 and quantity of equipment of each system is shown in Table 1-2. 

 

Table 1-1 Outline of the Grant Aid Project 
Item Contents 

Result ITS equipment is installed in Bengaluru Metropolitan Area by the Grant Aid 
Project. 

Purpose In Bengaluru Metropolitan Area, Smooth and Stable traffic is offered. 

Scope of area Bengaluru, Karnataka State, India 
Executing Agency DULT 

 (Source: JICA Study Team) 
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Table 1-2 Quantity of equipment 

ITS Component 
Quantity 

Request Technical Review 
Study 

Preparatory 
Survey 

Centre System 1 set 1 set 1 set 
Probe System 1 set 1 set  1 set 

Queue Length Measurement System 5,000 units 13 locations 
(100 units) 

12 locations  
(72 units) 

Automatic Traffic Counter-cum-Classifier 
System (ATCC System) 56 units 8 locations 

(16 units) 
8 locations  
(16 units) 

Variable Message Sign System 
(VMS System) 6 units 3 units 3 units 

Internet System -- 1 set 1 set 

Signal System 20 intersections 20 intersections 29 intersections 

(Source: JICA Study Team) 
 

1-2 Natural Conditions 

The implementation of the Project will be carried out basically within the right-of-way of 
the existing roads in the city; hence, there is no serious adverse impact on the natural and social 
environment, e.g., relocation of residents. 

 

1-3 Environment and Social Considerations 

In terms of impact on the environment, the Project falls under the Category ‘C’ in 
accordance with the “JICA’s Environment and Social Consideration Guidelines”, published in April 
2010. Under this category, the Project is judged to have no impact on the natural environment. 
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Chapter 2 Contents of the Project 

2-1 Basic Concept of the Project 

The effectiveness of the Project, introduction of new traffic signals at 29 intersections 
together with a traffic control center, is estimated quantitatively as follows: 

(1) 13% improvement of the average travel speed in the city center and 

(2) 30% reduction of Queue Length of main intersections 

 

The Project is also expected to bring about the following qualitative benefits: 

(1) Long-term vitality of Bengaluru city’s regional economy and 

(2) Reduction of global warming. 

 

2-2 Outline Design of the Japanese Assistance 

2-2-1 Design Policy 

2-2-1-1 Configuration of the Introduced ITS System 

The system configuration is shown in Figure 2-1. The objectives and installation policies of 
each ITS component are summarized as shown in Table 2-1. 
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(Source: JICA Study Team) 

Figure 2-1 Entire System Configuration 

Table 2-1 Objectives and Installation Policies of ITS Components 

ITS Component Objective Installation Policy 

Traffic 
Information 

System 

Centre System 
Data collection, processing, storage and 
information provision It will be installed in KSDC (*1). 

Probe System 
Calculation of travel speed based on probe data 
collected from GPS units installed on 6,700 
buses of BMTC (*2) 

It will be installed in KSDC and receive 
probe data from BMTC system. 

Queue Length 
Measurement System 

Supplement to the probe data for calculation of 
travel speed 

At 12 intersections in the city where 
severe congestion chronically occurs 

Automatic Traffic 
Counter-cum-Classifier 
System 
(ATCC System) 

Measurement of traffic volume (large/small) for 
the purpose of road management 

At midpoint of major intersections of 
main roads (eight locations, 16 
equipment) 

Variable Message Sign 
System (VMS System) 

Provision of dynamic congestion information 
generated by above subsystems and traffic event 
information through VMS 

Before diverting point of main roads 
(three locations) 

Internet System 
Provision of dynamic congestion information 
generated by above subsystems through internet 

Information will be mainly provided to 
area up to the outer ring road. 

Signal System 
Optimization of traffic flow by automatic signal 
coordination according to traffic volume 

At 29 intersections in the core area of the 
city where the effect of improvement of 
traffic flow is highly expected 

(*1) KSDC: Karnataka State Data Centre, (*2) BMTC: Bengaluru Metropolitan Transport Corporation 

(Source: JICA Study Team) 



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India 
 

2-3 
 

 

2-2-1-2 Installation Policy of Each Party 

The ITS equipment is installed in DULT, Bengaluru Traffic Police (hereinafter referred to as 
“BTP”) and Karnataka State Data Centre (hereinafter referred to as “KSDC”).  

(1) DULT 

DULT will be in charge of conducting the Operation and Maintenance (hereinafter referred 
to as “O&M”) of the Centre system, Probe system, Queue length measurement system, ATCC system 
and Internet system. Bengaluru Traffic Information Centre (hereinafter referred to as “BTIC”) will be 
established for the O&M on the second floor in the DULT building. DULT will prepare the centre 
with all required infrastructure such as server rooms, operator cabins, staff rooms, conference rooms 
and etc. including OA floor. The other facilities such as air conditioning, electrical and network 
arrangements, furnishing and etc. will also be prepared by DULT. 

The layout of the BTIC including the installed ITS equipment such as a video wall, an 
operator console, a printer and etc. is shown in Figure 2-2. 
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Figure 2-2 The layout of the BTIC 

(2) BTP 

BTP will be in charge of conducting the O&M of Signal system and VMS system. BTP 
already have the control centre known as called Traffic Management Centre (hereinafter referred to as 
“TMC”) for operation of the existing traffic control system. TMC has enough space to accommodate 
the additional operator consoles for Signal system and VMS system of the Project. The installation 
image of the installed equipment of the Project is shown in Figure 2-3. 
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Figure 2-3 Installation Image of the ITS Equipment in TMC 

 

(3) KSDC 

KSDC is established in 2012 to host all state government department servers, data and 
applications. It is located in a secure environment and protected against un-authorized entry. Since 
both the traffic information system and the signal system are directly linking to the road safety, they 
will be installed at KSDC to ensure proper network security. 

There are many existing server racks in KSDC regardless of whether or not they are used. 
All of the server racks have the AC power source from an UPS system. Twelve (12) racks out of the 
total are not used. The system servers of the Project will be hosted into these vacant racks designated 
by KSDC. The server room in KSDC is shown in Figure 2-4. 

 

 

Figure 2-4 Server Room in KSDC 

Console for signal control 

Console for VMS 

 

AC power sources are set 

under the desk. 
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2-2-1-3 Socio-economic Condition 

The target of the system is for road users of various modes such as passenger cars, auto 
rickshaws, bicycles and pedestrians. They are also the beneficiaries of the Project. For this reason, the 
system must consider the local traffic characteristics that vary among the countries. 

The characteristics of the local traffic condition in Bengaluru City and the measures to be 
taken are summarized below. 

(1) Pavement Markings 

There are many cases that pavement markings such as lane and stop line are not clearly 
made at intersections and therefore these are not followed by the road users. Hence, the paint with 
high durability coating will be used at all 29 intersections. 

(2) Pedestrian Signal 

The existing signals lack pedestrian lanterns. Even if there are pedestrian lanterns, most of 
them allow very short time for crossing. As a result, the pedestrians cross the road when the vehicles 
are not running, which causes seriously dangerous situations. Therefore, pedestrian lanterns will be 
installed at almost all 29 intersections with a few exceptions. 

 

2-2-1-4 Policy on the Conditions of Construction and Procurement 

The local Contractors can provide construction machinery lease in Bengaluru. The basic 
materials for the construction can be procured from the local suppliers and Contractors. The materials 
such as cement and/or reinforcement bars will be procured in Bengaluru. 

 

2-2-1-5 Policy of the Utilization of the Local Contractors and Consultants 

The local Contractors in Bengaluru have enough ability in ordinary construction. The 
electrical construction companies in Bengaluru also have enough ability in common electrical works 
required for the Project. 

 

2-2-1-6 Policy of O&M 

(1) Demarcation of the O&M 

After completion of the implementation of the system by the Project, the O&M of the 
system will be commenced by Indian side.  

In conducting the O&M, the system of which DULT will be in charge is called the BTIC 
System and the system of which BTP will be in charge is called the TMC System. The component of 
these systems are shown in Table 2-2. The basic role of the parties for the O&M is summarized as 
shown in Table 2-3. 
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Table 2-2 The O&M Implementation Structure 

ITS Component 
System Name called  

for O&M 
Charge of O&M 

T
ra

ff
ic

 
In

fo
rm

at
io

n 
S

ys
te

m
 

Centre System 
Probe System 
Queue Length Measurement System 
ATCC System 
Internet System 

BTIC System (*1) DULT 

VMS System 
TMC System (*2) BTP 

Signal System 

(*1) BTIC System: Systems implemented by the project and operated at BTIC under DULT, consist of 
Centre System, Probe System, ATCC System, Queue Length Measurement System, Internet System and 
VMS System. 

(*2) TMC System: Systems implemented by the project and operated at TMC under BTP, consist of 
Signal System and VMS System without existing systems of BTP. 

(Source: JICA Study Team) 

 

Table 2-3 Basic Role of the Parties for the O&M 

Name Basic Role 
DULT DULT is an Employer of the O&M Service and is in charge of 

securing the budget for O&M. 
BTP BTP is a representative of the employer for the O&M Service of 

TMC System. 
Contractor The Contractor who conducts the O&M Service. 

(Source: JICA Study Team) 

(2) Policy for Proper O&M 

Efficient operation by the competent personnel after completion of the system is required for 
the signal system to exhibit its intended functions. Currently, BTP is in-charge of the O&M of the 
existing signal. However, there is no expert from the signal system that controls the traffic on real-time 
basis; thus, the existing signals are usually attended only when a malfunction occurs. No review is 
made for signal phasing and signal timing. The traffic information system is a system which 
automatically collects and processes the traffic information.  

Therefore, the organization’s capability is required to be strengthened and the O&M need to 
be appropriately carried out. In order to realize this, (i) instructions on O&M will be provided by the 
Contractor and (ii) technical assistance for operations will be provided as soft component under the 
Project to gain required knowledge.  

Furthermore, the maintenance shall be outsourced from either the supplier that delivers the 
system or the subcontractor of the supplier. This is for the purpose of obtaining the most efficient and 
appropriate maintenance through technical transfer to the parties that are equipped with sufficient 
knowledge in the details of the system. 
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2-2-1-7 Policy for Selection of Facility and Equipment 

Malfunctions of devices and software of the centre system cause serious impact on the 
system, operation, and consequently traffic flow. Thus, high functionality and reliability are required. 
In particular, the traffic information system software and the signal system software are the key 
components of the system that determine the functionality and performance of the system. 

For these reasons, Japanese products must be selected for control software and local 
controller for their reliability and functionality. 

There is no restriction on the country of origin for servers and network devices as long as 
the product is made by reputable manufacturers and maintenance service is available in Bengaluru 
City. 

The signal pole and signal cable can be procured in India as long as they comply with the 
specifications required. 

 

2-2-1-8 Policy for Construction Method 

The signal cable that connects the local controller to the lanterns at the intersections will be 
laid through the underground conduit that will be constructed. 

The conduit line will be constructed by a horizontal auger method and no open cut method 
will be made. Thus, the traffic flow will not be affected and pavement will not be damaged. 

As the construction work needs a certain period, the work must start as early as possible, so 
as to ensure earlier completion than the signal installation work to avoid long construction time. 

It has been confirmed that the above method has already been applied to some construction 
works in India and there are local companies that have capabilities and experiences in the said 
construction method.  
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2-2-2 Basic Plan 

2-2-2-1 Overall Plan 

The configuration of the system to be introduced by the Project is shown Figure 2-5. All 
system servers will be implemented in KSDC with high reliable network security. The overview of the 
installation locations of roadside equipment such as vehicle detectors, signals and VMS are shown in 
Figure 2-6. The data collected from roadside equipment will be accumulated and centrally managed in 
the servers. 

 
 

(Source: JICA Study Team) 

Figure 2-5 System Configuration 

TMC Facilities BTP  
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(Source: JICA Study Team) 

Figure 2-6 Locations of Roadside Equipment 
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2-2-2-2 Traffic Information System 

The traffic Information system will be introduced to achieve three objectives as described 

below. 

 To disseminate the processed traffic information to road users. 
 To utilize stored quantitative data for effective road transportation planning, and O&M. 
 To share the information among related government agencies. 

 

The traffic information system will comprise the following subsystems: 

(1) Centre System 

1) Purpose 

The centre system aims to accumulate the traffic data from each subsystem for long period 
for a data analysis. 

2) Basic Functions 

The centre system shall have the following functions: 

A)  Database Control Function 

The centre system shall have a function of storing the processed data by the database 
management system for around ten years for the statistical use and shall output the data 
with MS-Excel or equivalent file formats. 

B) Sub System Monitoring Function 

The centre system shall have a function of monitoring the operation of each sub-system 
of the traffic information system. 

C) Network Monitoring and Configuration Function 

The centre system shall have a function of monitoring the network of traffic information 
system using a network management protocol (SNMP or equivalent protocol). 

D) System Parameter Monitoring and Altering Function 

The centre system shall have a function of monitoring and setting the system parameters. 
All other subsystems can also monitor its own parameter but the centre system is the only 
one that can alter the parameters. 

E) Report Editing and Printing Function 

The centre system shall have a function of automatically editing and printing accumulated 
data as daily, monthly and annual reports. Also, these reports shall be editable by the 
operator. 
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(2) Probe System 

1) Purpose 

The probe system aims to collect the bus location data from 6700 buses of the Bengaluru 
Metropolitan Transport Corporation (hereinafter referred to as “BMTC”) equipped with GPS devices 
and to generate the traffic information for road users. 

2) Basic Function 

Probe system shall have the following functions: 

A) Information Receiving Function 

Probe system shall have the function of receiving the bus location data from the existing 
probe system of BMTC and the queue length data from the queue length measurement system. The 
frequency of receiving the data from BMTC shall be at one (1) minute interval. The data format shall 
be the CSV format or equivalent. 

B) Information Generating Function 

The probe system shall have a function of generating the traffic information that will be 
disseminated by the VMS system and the internet system. The probe system can generate the traffic 
information by map matching based on the received traffic data. 

Especially at remarkable congested intersection, the queue length data shall be used as 
priority in generating the traffic information. The processing time is fifteen (15) minutes for collecting 
the probe data and five (5) minutes for the processing and dissemination. The information 
disseminated on the VMS board shall be updated at every five (5) minutes. These processes shall be 
executed with pipeline processing. 

The traffic information generated by the probe system is as follows. 

 Traffic condition data of each link (*1) and section (*2) 
 Traffic information for displaying on the VMS 
 Average travel time displayed on the VMS 
 Traffic information for disseminating in the internet 
 
(*1) Link: The distance of each link is considered approximately 100 meters. Actual distance 

will be determined by using a Digital Road Map. 
(*2) Section: The section is composed of links. It is defined as the distance between a certain 

point to a major destination which displays the travel time in a schematic map that is to be 
displayed on the VMS. 

3) Bus Probe Data Correction Function 

The bus stop location data shall be possible to be registered in the probe system. Based on 
the bus stop location data, the bus probe data shall be corrected and approximated to the data of 
general vehicles that would not stop at bus stops. In case that the location of the bus stop has changed 
it shall be enabled to update the old data by overwriting the data. 

4) Data Transmission from BMTC Probe System to Our Probe System 

The network configuration between the BMTC probe system and our probe system is shown 
in Figure 2-7. The BMTC prove system collects the bus probe data every ten (10) seconds. The BMTC 
probe system will transmit the probe data for the latest six (6) times to our probe server every sixty 
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(60) seconds. Partial modifications of the BMTC probe system will be required for the transmission. It 
is agreed that BMTC will conduct the required modification in their budget. Also, BMTC allows 
DULT to use their bus probe data. 

 

 

(Source: JICA Study Team) 

Figure 2-7 Network Configuration relating to Probe System 

 

5) Data Format Transferred from BMTC 

The data format transferred from BMTC is shown in Table 2-4. The BMTC server transfer 
the data to the probe server as CSV. 
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Table 2-4 Data Format of BMTC Server 

 

(Source: JICA Study Team) 

 

(3) Queue Length Measurement System 

1) Purpose 

The queue length measurement system aims to grasp the congestion level by determining 
the queue length. The queue length is determined by calculating the consecutive vehicle occupancy 
from the stop line at the intersection to the installation position of detectors. Vehicle detectors shall be 
installed at points of 300m, 600m, and 900m backward from the stop line of target intersections. 

The longitude and latitude 
information of buses 
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2) Basic Function 

The queue length measurement system shall have the following functions: 

A) Information Receiving Function 

The queue length measurement server shall receive following data from vehicle detectors 
installed at roadside every sixty (60) seconds. 

 Number of passing vehicle 
 Time occupancy rate 
 Equipment status 

B) Information Generation Function 

The queue length measurement server shall aggregate the collected data of one (1) minute 
period in a data of five minutes period and generate the following three kinds of data. The generated 
data shall be transferred to the probe server every five (5) minutes. 

 Traffic volume 
 Average occupancy 
 Average queue length 

C) Information Storing Function 

The queue length measurement server shall compile the generated data per hour, day and 
month and store the data in a certain period (about three months or more). The data beyond keeping 
period is erased from oldest order and the data should be stored in storage devices of the centre system. 
The store data is capable of outputting as files (MS Excel etc.). 

3) Installation Policy of the Vehicle Detector (Ultrasonic Type) 

For the measurement of queue length, the ultrasonic type vehicle detectors shall be installed 
at 300 m, 600 m, and 900 m backward from the stop line of target intersections. 

The vehicle detector sensors shall be placed in a way that allows it to monitor passing 
vehicles on an overtaking lane. 

 

(Source: JICA Study Team) 

 
 

Intersection Sensor 

Figure 2-8 Image and Installation Policy of Vehicle Detector (Queue Length Measurement System) 
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(4) Automatic Traffic Counter-cum-Classifier System (ATCC System) 

1) Purpose 

The ATCC system aims to collect the traffic volume and the average vehicle speed to grasp 
the traffic situation. The vehicle detectors of ATCC system shall be installed at the middle point of the 
major intersections on arterial roads to collect the traffic data.  

2) Basic Function 

The ATCC system shall have the following functions: 

A) Information Receiving Function 

The ATCC server shall receive the following data from the vehicle detector every sixty (60) 
seconds. 

Traffic volume of large / small-size vehicle 

 Average vehicle speed  
 Equipment status 

B) Information Storing and Controlling Function 

The ATCC server processes the one-minute measured data into a five-minute data. The 
traffic volume will be a sum of the five one-minute data. The vehicle speed data will be the arithmetic 
average of the five one-minute data. The five-minute traffic volume data will be accumulated as 
one-hour data and the one-hour data as a 24-hour data. 

All processed data will be stored in the ATCC server and the data will be transferred to the 
centre system. The centre system stores data for ten (10) years to be analysed for future usage. 

3) Installation Policy of the Vehicle Detector (Image Processing Type) 

The installation location will be selected from the place where the measurement area can be 
secured using an image processing method taking into consideration the traffic situation at site that the 
vehicles do not follow the lane. The installation policy of the ATCC System is shown in Figure 2-9. 

 

 

(Source: JICA Study Team) 

Figure 2-9 Installation Policy of Traffic Counter (ATCC System) 
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(5) Variable Message Sign System (VMS system) 

1) Purpose 

The VMS system aims to disseminate the traffic information generated by the probe 
systemby displaying it on the VMS board. 

2) Basic Function 

VMS system shall have the following functions: 

A) Information Receiving Function 

The data processed by the probe server shall be received by the VMS server every five 
minute. 

B) Information Generation Function 

The traffic information data received from the probe system shall be converted into the data 
for displaying it on the VMS board. 

C) Information Distribution Function 

The traffic information data generated by the VMS system can be displayed on the VMS 
board and it shall be updated every five (5) minutes. 

D) Information Storing and Controlling Function 

Collecting data transferred to the VMS and operation log by hour, day and month should be 
kept in a certain period (ten (10) years or more) as file data. 

3) Image of dissemination by the VMS system 

A multi-display type message board will be adopted. The board will have a schematic road 
map and message display line. The congestion level on the major roads and estimated time to the 
major destinations ahead will be displayed on the schematic road map. The information to be 
displayed will be processed by the probe server of the traffic information system and automatically 
transferred to the VMS server under BTP.  

The operator at BTP will manually input necessary message such as traffic event and the 
message will be displayed on the message display line on the board.  

Figure 2-10 shows an image of the VMS board and the information to be displayed.  
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(Source: JICA Study Team) 

Figure 2-10 Example of VMS (MG Road at Trinity Metro Station) 

(6) Internet System 

1) Purpose 

To disseminate the road/traffic information processed by the probe server to users on a 
real-time basis on the Internet. 

2) Basic Function 

Internet system will be equipped with the following functions: 

A) Information Receiving Function 

The data processed by the probe server should be received at a five-minute interval. 

B) Information Distribution Function 

The traffic information data transferred to the Internet. It updates every five (5) minutes. 

C) Information Store and Control Function 

Collecting data transferred to the VMS and operation log by hour, day, month should be kept 
in a certain period (three months or more) as file data. The data beyond keeping period is erased from 
oldest order and the data should be stored in storage devices of the BTIC server. The data also include 
operation information. The store data is capable of output as files (MS Excel etc.). 

3) Image of dissemination by the Internet system 

The congestion level on the major roads in Bengaluru will be shown on the road map and 
provided through Internet. Other information like accidents or major events, such as road closure and 
construction works, that are considered to have an impact on traffic in the city will also be displayed as 
necessary.  

Figure 2-11 shows an image of the Internet information to be displayed.  

Messages inputted by traffic police as necessary 

Congestion Level 
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(Source: JICA Study Team) 

Figure 2-11 Image of Internet Information Provision 
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2-2-2-3 Signal System 

(1) Purpose 

A mismatch between an actual traffic demand and a current signal phase setting contributes 
to the significant traffic congestion in Bengaluru city. The signal system automatically controls 
optimal signal timing according to the actual traffic volume measured by roadside sensors. Controlling 
optimal signal timing mitigatestraffic congestion and normalize traffic flow. 

(2) System Configuration 

System Configuration of the signal system is shown in Figure 2-12. 

 

(Source: JICA Study Team) 

Figure 2-12 Signal System Configuration 

(3) Target Intersections 

Twenty-nine target intersections were selected from the MG Road Area (twelve (12) 
locations), Hosur Road Area (nine (9) locations), and Old Madras Road Area (eight locations) because 
they have strong traffic demand and are enough successive to make the most of the effect of the signal 
system. The target section is shown in Figure 2-13. More detailed locations of each area are shown in 
from Figure 2-14 to Figure 2-16. 

 

 TMC Facilities BTP  
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(Source: JICA Study Team) 

Figure 2-13 Selected Target Intersections in Bengaluru 

2. Hosur Road Area 
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3. Old Madras Road 
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(Source: JICA Study Team) 

Figure 2-14 Selected Target Intersections in MG Road Area 

 
(Source: JICA Study Team) 

Figure 2-15 Selected Target Intersections in Hosur Road Area 

 
(Source: JICA Study Team) 

Figure 2-16 Selected Target Intersections in Old Madras Road Area 
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The list of the details of each intersection are shown in Table 2-5. 

Table 2-5 List of Details of Target Intersections 

No. Name of Cross Road or Intersection Name Dir Area 
1 Queens Rd Kasturba Rd MG Rd 5 MG Road 

2 MG Rd St Marks Rd  4 MG Road 

3 MG Rd Kamraj Rd Brigad Rd 4 MG Road 

4 MG Rd Commisionrate Rd Preseidency Rd 3 MG Road 

5 MG Rd Dickenson Rd  3 MG Road 

6 Trinity Circle   4 MG Road 

7 General KS Thimayya 

Rd 

Trinity Church Rd 3 MG Road 

8 Kensington Rd Ulsoor Rd Bazaar St 4 MG Road 

9 Dickenson Rd Ulsoor Rd  3 MG Road 

10 Cubbon Rd Dickenson Rd  3 MG Road 

11 Kamraj Rd Cubbon Rd  4 MG Road 

12 Central St Cubbon Rd  4 MG Road 

13 Residency Rd Brigade Rd  4 Hosur Road 

14 LIC India Circle   4 Hosur Road 

15 Musuem Rd Brigade Rd  4 Hosur Road 

16 Brigade Rd Hosur Rd General KS Thimmaya 

Rd 

4 Hosur Road 

17 Leona Rd Campbell Rd Hosur Rd 4 Hosur Road 

18 Generak KS 

Thimmaya Rd 

Wood St Mother Teresa Rd 4 Hosur Road 

19 Mother 2-22eresa Rd St. Philomena Rd Campbell Rd 4 Hosur Road 

20 VictoriaRd General Ks Thimmaya 

Rd 

St Philemena 5 Hosur Road 

21 Kensington Rd D Bhaskaran Rd  3 Old Madras Road 

22 D Bhaskaran Rd Thamarai kannad rd  3 Old Madras Road 

23 Swami Vicekanand Rd D Bhaskaran Rd  3 Old Madras Road 

24 Swami Vivekananda 

Rd 

Paramahansa 

Dayanand Rd 

 3 Old Madras Road 

25 Swami Vivekananda 

Rd 

100 Ft Road  3 Old Madras Road 

26 Swami Vivekananda 

Rd 

Yellaman 2nd Cross Rd Chinmaya Mission 

Hospital Rd 

4 Old Madras Road 

27 Swami Vivekananda 

Rd 

Cambridge 

Road-Bazaar St 

 4 Old Madras Road 

28 Swami Vivekananda 

Rd 

80 Ft Rd  3 Old Madras Road 

29 Commissariat Rd Magrath Rd  4 Hosur Road 

(Source: JICA Study Team) 
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(4) Basic Concept of Signal Control 

1) Basic System Configuration 

The traffic condition varies depending on various factors such as time or day (rush-hour, 
normal-hour, off-hour, holiday, weekday, etc.). In order to alleviate traffic congestion and reduce the 
number of traffic accidents it is important to optimize the signal control based on the current traffic 
condition. The traffic control center gathers the real-time traffic data from the vehicle detectors on the 
road. Then the central computer analyzes the data and gives the appropriate signal parameters to each 
signal. Figure 2-17 summarizes the basic system configuration. There are 3 fundamental parameters of 
traffic signal: Cycle, Split and Offset shown in Table 2-6. 

Gathering real-time traffic data

Analyzing the real-time traffic data

Giving the signal parameters to signal

Control Centre

The vehicle detector

Real-time traffic data detected by the vehicle detector

Instruction to switch the signal light 

 

(Source: JICA Study Team) 

Figure 2-17 Basic System Configuration 

 

Table 2-6 Fundamental Signal Parameters 

Cycle Split Offset 
   

Time required for a complete 
sequence of indications e.g. from 
green indication to next green 
indication. 

Portion of time allocated to each 
phase within a cycle at an 
intersection. 

Time difference of coordinated 
phases between two traffic 
signals. 

(Source: JICA Study Team) 

６
０

％
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2) Signal Coordination 

Signals installed at short distance need to be coordinated to offer green wave, in which 
vehicle that has passed an intersection during green will be given green at next signal to allow the 
vehicle to pass through next intersection without stopping. The reduction of waiting time at signals is 
illustrated in Figure 2-18. To provide green wave, neighboring two signals must operate with the same 
cycle length and they must be coordinated. 

 

 

(Source: JICA Study Team) 

Figure 2-18 Signal Coordination 

(5) Required Measures: Reduction of Congestion Length and Area-wise Control 

As shown in the 「(3) Target Intersections」, the sections of MG road, Old Madras road and 
Hosur road in the core area of the city and adjacent areas of these sections are selected as the target 
area for the signal system. These roads, MG road, Old Madras road and Hosur road, are major trunk 
roads in Bengaluru. In particular, the congestion is severe on the sections of these roads in the core 
area of the city. It is critical to reduce the congestion length on this target areas. It is also important 
that the traffic flow in the adjacent areas with chronic congestion shall be smoothened, synchronizing 
with these trunk roads by ‘area-wise control’. For example, it will be more effective to synchronize the 
signals on Gabon road running in parallel with MG road and in the areas in the vicinity of Brigade 
road.  

Therefore, reducing congestion length on these target areas by area-wise control is 
important. 
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1) Area-wide Signal Control 

A) Area Segmentation 

Regarding the wide area (e.g. Bengaluru city), it includes various areas which are in 
different traffic conditions. For the area-wide signal control it is essential that the signal control is 
conducted by small area in an analogous the feature of traffic. 

The system makes a sub-area and conducts the signal control by the sub-area adapting to the 
feature of the traffic condition of each area. Figure 2-19 shows the example of the sub-area (sub-area 
1~3). The sub-area is composed of key intersections which is on an arterial road and other normal 
intersections. 

Dormitory suburb

Key Intersection

Key Intersection Key Intersection

Sub-area 1

Sub-area 2

Sub-area 3

Business district

Main traffic stream (from dormitory suburb to business district)

Sub-area
 

(Source: JICA Study Team) 

Figure 2-19 Example of Sub-areas 

B) Dynamic Transition of Sub-area 

The traffic condition varies depending on even a period of time in a day. In order to adapt to 
the temporal variation of traffic condition, the system dynamically changes the conformation of the 
sub-area by integrating and cutting off sub-areas. 

The example of the dynamic transition of the sub-area is shown in Figure 2-20. Type A is the 
conformation in a rush hour. In the rush hour neighboring sub-areas are connecting along the main 
traffic stream (from dormitory suburb to business district). On the other hand, in holiday they are 
connecting along the main traffic stream (from dormitory suburb to resort area). 
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Dormitory suburb

Business district

【Type A: Rush hour 】

Dormitory suburb

Sub-area 1

【Type B: Holiday 】

Main traffic

 

(Source: JICA Study Team) 

Figure 2-20 Transition of Sub-area 

2) Decrease of Queue Length 

When congestion occurs the decrease of queue length is also essential for the signal control. 
The system controls signal to decrease the queue length based on the detection of it. The vehicle 
detector (Queue Length Measure) is installed at the point of about 150 m, 300 m, and 500 m 
(maximum) away from the key intersection and measures how long the queue is running. The vehicle 
detector (Inflow Traffic Volume Measure) is installed at close roadside to the key intersection and 
detects the inflow volume around the traffic lane 50 m away from the key intersection. Figure 2-21 
shows the configuration of queue length measurement. 

 

Key Intersection 

150m 300m 500m 50m 

Vehicle Detector (Inflow Traffic Volume Measure) 

Vehicle Detector (Queue Length Measure) 

Detecting area of Vehicle Detector (Inflow Traffic Volume Measure)  

(Source: JICA Study Team) 

Figure 2-21 Configuration of Queue Length Measurement 
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(6) Vehicle Detector 

1) Type of Vehicle Detector 

The type of vehicle detector for the real-time vehicle detection is shown in Table 2-7. 

Table 2-7 The list of Vehicle Detector 

Type Function and Installation 
Vehicle Detector 
(Queue Length Measure) 

It measures the queue length heading to the key intersection.  
It is installed roadside at the point of about 150 m, 300 m, and 
500 m (maximum) away from the key intersection. 

Vehicle Detector 
(Inflow Traffic Volume 
Measure) 

It measures the inflow traffic volume at the close roadside to 
key intersection.  
It is installed adjacent roadside of Key intersection. 

Vehicle Detector  
(Traffic Volume Measure 
for Offset) 

It measures the traffic volume for the setting of offset time.  
It is installed at the middle point between two key 
intersections. 

(Source: JICA Study Team) 

2) Configuration 

The configuration of vehicle detectors is shown in Figure 2-22. 

 

Key Intersection 

Detector data gathering 
Traffic condition 

Timing parameter 
(cycle, split, and offset) 

Vehicle Detector  
(Traffic Volume Measure for offset) 

Detector Data 

Signal Control 

Control center 

Vehicle Detector  
(Inflow Traffic Volume Measure) 

Vehicle Detector 
(Queue Length Measure) 

Key Intersection 

 

(Source: JICA Study Team) 

Figure 2-22 Configuration of Vehicle Detectors 
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3) Equipment 

The ultrasonic sensor shown in Figure 2-23 is used for the vehicle detector (Queue Length 
Measure) and the vehicle detector (Traffic Volume Measure for offset). It detects the vehicle by 
calculating the reflecting time of ultrasonic. The CCTV sensor shown in Figure 2-24 is used for the 
vehicle detector (Inflow Traffic Volume Measure). It detects vehicles flowing at intersection by image 
processing. 

 

・Vehicle Detector (Queue Length Measurement)
・Vehicle Detector (Traffic Volume Measurement for offset)

About 5m

head

Main unit

 

(Source: JICA Study Team) 

Figure 2-23 Image of Ultrasonic Sensor 

・Vehicle Detector (Inflow Traffic Volume Measurement)

CCTV

 

(Source: JICA Study Team) 

Figure 2-24 Image of CCTV Sensor 
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4) Communication Method of Traffic Signal at Intersection 

A) Wi-Fi Communication or Fixed Line Communication 

There is a discussion as to which type of communication method, either Wi-Fi connection or 
fixed line connection, shall be applied to traffic signal at intersection. The communication method of 
traffic signal at intersection is shown in Figure 2-25. 

The fixed line connection needs to be applied due to the following reasons; 

 Critically high reliability and instantaneousness are required for communication 
between controller and signals at intersection. 

 All signals need to be synchronized (Green, Yellow, Red). There is a chance that the 
delay occurs at any of the signals due to transmission delay by Wi-Fi communication. 

 There is a possibility that Green is indicated by all signals due to transmission delay by 
Wi-Fi connection. (Green will be blinked by fail-safe function in this case) 

 The signal is usually controlled by one second. It is difficult to control by one second by 
Wi-Fi connection. 

B) Aerial Cable or Buried Cable 

The buried cable is recommended due to the following reason: 

 The aerial cable spoils sight view. 
 The aerial cable is exposed to danger of being disconnected. 

 
 

Controller

Wifi

  

Controller
Fixed Line
(Burried)

 

Figure 2-25 Communication Method of Traffic Signal at Intersection 
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2-2-2-4 Connectivity and Procurement of Equipment for Expansion 

(1) Signal System 

1) Expansion of the Signal System Server 

The signal system server which will be procured by the Project is based on the Universal 
Traffic Management System (UTMS), and is capable of controlling signals of 128 intersections. Thus, 
the signal system server is capable of expansion from 29 intersections in the Project to 128 
intersections, and software modification of the signal system server is not necessary even if the signals 
are additionally procured. It’s also possible to expand the number of intersection into more than 128 
only by adding an auxiliary equipment to the signal system server. 

2) Expansion of Roadside equipment 

A) Signals and Signal Sensors 

The Indian local companies could manufacture the signals and sensors (ultrasonic type) by 
themselves because the interface (controller to signals and sensor) conforms to the international 
standards. When adopting the local products, we should carefully consider the quality and reliability. 

The interface between the signal controller which control the signals and the signal sensors 
and the signal system server is based on international standard (ISO 14827-1, 2 and ISO 15784). 

B) Signal Controllers 

The interface between the signal controllers and the signals/vehicle detectors is based on 
international standard (ISO 14827-1, 2 and ISO 15784) and the functional requirement is seen in the 
specifications. Therefore, it is possible for many companies to manufacture the controllers. 

If additional procurement is necessary in the immediate term, the controllers can be 
purchased from several different Japanese companies. It is also possible that Japanese companies 
provide the main parts to the local Indian companies so that the controllers will be locally 
manufactured by the OEM. 

The additional controllers can be connected to the signal system server without modification 
of the signal system. 

(2) Traffic Information System 

1) Expansion of Queue Length Measurement System and ATCC System 

The interface between the vehicle detectors (ultrasonic method) of queue length 
measurement system and the vehicle detectors (image recognition method) of ATCC System is based 
on international standard (ISO 14827-1, 2 and ISO 15784). 

The Indian local companies could manufacture the sensors (ultrasonic method) by 
themselves because the interface (controller to signals and sensors) conforms to the international 
standards. When adopting the local products, we should carefully consider the quality and reliability. 

2) Expansion of VMS System 

In general, the VMS system is based on American standard; NTCIP for ITS Protocol, which 
is adopted by India already. The VMS system in the grant aid project is also based on this standard. 

The Indian local companies could manufacture the VMS by themselves and OEM. When 
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adopting the local products, we should carefully consider the quality and reliability. The Indian local 
companies have already manufactured according to NTCIP.  

 

2-2-2-5 Intersection Improvement Policy 

(1) Concept of Intersection Improvement 

The intersection improvement consists of the signal improvement and the intersection 
improvement. The component of the intersection improvement is shown in Table 2-8. The intersection 
improvement policy and method is shown in Table 2-9. 

Table 2-8 Component of the Intersection Improvement 

Item Concept of the Improvement 

Signal Improvement 
(1) Improvement by cycle length change and signal 
phase combination, (2) Ensuring safety, (3) Ensuring 
sufficient time for pedestrian to cross 

Intersection Improvement 
(To enhance the 

signal-improving effect) 

(1) Improving markings (e.g., zebra crossing, lane, 
direction arrow) (2) Splitting lane, (3) Extending 
sidewalk space, (4) Removing obstacles, (5) Other minor 
improvements 
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Table 2-9 Intersection Improvement Policy and Improvement Method (Examples) 

 
 No. 4 MG Road- Commissariat Road-Residency Road No.5 MG Road-Dickenson Road No. 20 Victoria Rd-General KS Thimayya Rd-St Philomena 

C
u

rren
t S

itu
ation

 

FROM TRINITY JUNCTION

FROM CAUVERY ARTS &
CRAFTS JUNCTION

FROM RESIDENCY ROAD
 

FROM
 M

ANIPAL 
CENTRE

FROM TRINITY

FROM CAUVERY
ARTS & CRAFTS

 

MOTHER TERESA

 

Im
p

rovem
en

t P
lan 

FROM TRINITY JUNCTION

FROM CAUVERY ARTS &
CRAFTS JUNCTION

FROM RESIDENCY ROAD
 

 

FROM
 M

ANIPAL 
CENTRE

FROM TRINITY

FROM CAUVERY
ARTS & CRAFTS

 

MOTHER TERESA

 

Issu
e 

Pedestrian crossing is blocked by obstacles 
Crossing time is too short for pedestrian 
Pedestrian signal is invisible 

Pedestrian crossing is blocked by obstacles 
Crossing time is too short for pedestrian 
Pedestrian signal is invisible 

There is a section where right-hand traffic is applied 
Crossing time is too short for pedestrian 

C
on

ten
t 

To change the pedestrian crosswalk location by sidewalk extension 
To make road markings including pedestrian crossing, lane, stop line and 
direction arrow  

To remove median 
To make road markings including pedestrian crossing, lane, stop line 
and direction arrow 

To change to the left-hand traffic by signal phase improvement as shown 
below 

１ ２ ３ ４ ５

Current
situation

Improvement
plan

 
To make road markings 

(Source: JICA Study Team)

Removed 
median strip 

Extension of 
sidewalk 

Change to left-hand traffic by 
signal-indication improvement 

LEGEND
■：New ■：Repainting

LEGEND
■：New ■：Repainting

LEGEND
■：New ■：Repainting
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(2) Summary of Intersection Improvement 

The road marking works will be carried out at all 29 intersections. As well as, sidewalk 
maintenance work by curbing stone and the removing of median strip that will be carried out at some 
intersections. The summary of intersection improvement is listed in Table 2-10. 

Table 2-10 Summary of Intersection Improvement 

Basic width (m) 4.00 0.45 0.15 20.00 0.15 5.00

Intersection
No.

Full
Length

(m)

Q'ty
(m2)

Full
Length

(m)

Q'ty
(m2)

Number
Q'ty
(m2)

Number
Q'ty
(m2)

1 101.8 203.6 37.9 17.1 13.0 39.0 20.0 15.0 274.7 17.0 -
2 101.6 203.2 50.2 22.6 13.0 39.0 24.0 18.0 282.8 - -
3 107.0 214.0 47.0 21.2 12.0 36.0 20.0 15.0 286.2 6.4 -
4 64.0 128.0 31.1 14.0 10.0 30.0 18.0 13.5 185.5 13.1 -
5 46.3 92.5 29.9 13.5 10.0 30.0 16.0 12.0 148.0 - 5.3
6 75.5 151.0 60.7 27.3 16.0 48.0 28.0 21.0 247.3 - -
7 0.0 0.0 30.0 13.5 9.0 27.0 15.0 11.3 51.8 6.8 -
8 45.7 91.4 17.4 7.8 7.0 21.0 10.0 7.5 127.7 - -
9 42.9 85.8 21.0 9.5 6.0 18.0 12.0 9.0 122.3 - -

10 60.4 120.8 28.2 12.7 9.0 27.0 14.0 10.5 171.0 - -
11 83.4 166.8 42.5 19.1 15.0 45.0 24.0 18.0 248.9 - -
12 76.1 152.2 32.1 14.4 13.0 39.0 18.0 13.5 219.1 - -
13 66.4 132.8 42.6 19.2 6.0 18.0 12.0 9.0 179.0 - -
14 57.5 115.0 28.6 12.9 9.0 27.0 14.0 10.5 165.4 - -
15 88.6 177.2 44.4 20.0 9.0 27.0 18.0 13.5 237.7 - -
16 77.7 155.4 36.0 16.2 13.0 39.0 19.0 14.3 224.9 - -
17 18.0 36.0 19.8 8.9 7.0 21.0 10.0 7.5 73.4 - -
18 36.5 73.0 29.6 13.3 8.0 24.0 14.0 10.5 120.8 - -
19 47.0 94.0 24.9 11.2 5.0 15.0 12.0 9.0 129.2 - -
20 52.9 105.8 36.3 16.3 8.0 24.0 20.0 15.0 161.1 - -
21 52.7 105.4 24.2 10.9 8.0 24.0 15.0 11.3 151.5 2.6 -
22 0.0 0.0 15.7 7.1 5.0 15.0 9.0 6.8 28.8 9.3 -
23 39.2 78.4 24.6 11.1 6.0 18.0 12.0 9.0 116.5 2.0 -
24 20.7 41.4 21.6 9.7 6.0 18.0 10.0 7.5 76.6 - -
25 64.4 128.8 31.0 14.0 9.0 27.0 15.0 11.3 181.0 28.4 -
26 21.0 42.0 15.8 7.1 3.0 9.0 10.0 7.5 65.6 8.3 -
27 31.2 62.4 30.6 13.8 6.0 18.0 15.0 11.3 105.4 - -
28 30.4 60.8 22.9 10.3 10.0 30.0 16.0 12.0 113.1 - -
29 50.6 101.2 27.5 12.4 3.0 9.0 10.0 7.5 130.1 - -

Total 3118.9 406.8 762.0 337.5 4625.2 93.8 5.3

Road Marking Work

Subtotal
(m2)

Sidewalk
Construction

(Curb block is
included)

(m3)

Removal of
Sidewalks

(m3)

Crosswalk (*1)
(m2)

Stop Line (*2)
(m2)

Traffic Lane (*3)
(m2)

Direction Arrow (*4)
(m2)

 
 

(Source: JICA Study Team) 
 

Condition of Above Calculation: 
*1. Crosswalk paint = 4 m in width × road cross in length × ratio 0.50 

*2. Stop line paint = 0.45 min width × road cross in length of approaching side 

*3. Lane paint = 15 cm in width, and applying at 50 m from the intersection 

*4. Direction arrows = Painted at two places, 1st near the intersection, 2nd 30.0 m to 40.0 m 

from the intersection for each approach route. Direction arrows size: 0.15 m in width × 

5 m in length 
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2-2-2-6 Equipment Plan 

The equipment name, country to procure, specification and quantity by system are shown in 
tables (from Table 2-11 to Table 2-18). 

Table 2-11 Equipment List (Centre System) 

No Supecification and Configuration Level Amount

1

1-1

CPU：Intel Xeon Processor(4core) 3.5GHz Cash 15MB or
more、Memory：64GB (8GB DDR4) or more、HDD：
1TB(2.5inch, SATA) x 6 or more、Interface：
1000/100BASE-TX, USB3.0、Software：DBMS etc.

High Class 2

1-2
Display：Color TFT LCD、Display Size：55inch、
Resolution：1920 × 1080、Bezel Width 3mm or less

High Class 6

1-3

Input：RGB Analogue, DVI-D, HDMI（Compatible with PC
Video Output Interface）、Output：RGB Analogue, DVI-
D, HDMI（Compatible with the Interface of Operator
Console and Monitor）

High Class 1

1-4
CPU：Intel i7 Cash 30MB or more、Memory：4GB ECC
DDR2 or more、HDD：250GB SATA or more、Monitor：
22inch　LCD Wide type

High Class 2

1-5
Connection type:Receiver modular terminal、Recording
type：Automatic / Manual Recording、Maximum
Recording time：2000hours or more

High Class 1

1-6
Printing method：Xerographic（Laser）、Print size：
A3 and A4、Printing speed：30 pages／min or more

High Class 1

1-7
Printing method：Xerographic（Laser）、Print size：
A3 and A4、Printing speed：35 pages／min or more

High Class 1

1-8
Control capacity：1,000 nodes、Control method：
SNMP、Configuration：Server and Client、Duplexing

High Class 1

1-9
CPU：Intel Xeon Processor(4core)3.4GHz Cash 8MB or
more、Memory：8GB(4GB×2(DDR3 SDRAM) or more、HDD：
48TB or more RAID5

High Class 1

Network Control Program Japan

Storage Device Japan

Call Recording Device Japan

Color Laser Printer Japan

Black Laser Printer Japan

Video Wall Japan

Video Switcher Japan

Operator Console Japan

Name of equipment Country

Center System

B-TIC Server Japan

 
(Source: JICA Study Team) 

Table 2-12 Equipment List (Probe System) 

No Supecification and Configuration Level Amount

2

2-1
CPU：Intel Xeon Processor(18core) 2.3GHz Cash 45MB
or more、Memory：512GB (32GB DDR4) or more、HDD：1TB
(2.5inch, SATA) x 12 or more

High Class 2

Name of equipment

Probe System

Probe Server Japan

Country

 
(Source: JICA Study Team) 
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Table 2-13 Equipment List (Queue Length Measurement System) 

No Supecification and Configuration Level Amount

3

3-1
CPU：Intel Xeon Processor(4core) 3.5GHz Cash 15MB or
more、Memory：64GB (8GB DDR4) or more、HDD：
1TB(2.5inch, SATA) x 2 or more

High Class 2

3-2
Detector type：Ultra Sonic、Resonance frequency：18
– 27KHz、Detectable speed：1 – 100 km/h

High Class 72

3-3
Local controller is used in the case that process
unint is seperated from vhicle detector. It must
meet the specification of vhicle detector.

High Class 72

3-4
LAN Interface：10 BASE-T/100BASE-TX (RJ-45) x 1
port、Network Interface：100BASE-FX (SC) x 1port、
Transmission speed：100Mbps

High Class 12

3-5
Cabinet is used in the case that process unint is
seperated from vhicle detector. Local controller is
housed in the cabinet.

High Class 72

Name of equipment

Queue Length Measurment System

Queue Length Measurment Srver Japan

Vehiclel Detector (Ultra Sonic Type) Japan

Local Controller Japan

Media Converter Japan

Cabinet Japan

Country

 
(Source: JICA Study Team) 

Table 2-14 Equipment List (ATCC System) 

No Supecification and Configuration Level Amount

4

4-1
CPU：Intel Xeon Processor(4core) 3.5GHz Cash 15MB or
more、Memory：64GB (8GB DDR4) or more、HDD：
1TB(2.5inch, SATA) x 2 or more

High Class 2

4-2

Image processing device：1/3 inch CCD、Effective
pixels：659(H)  X 494(V)、Resolution：VGA :640 x
480, QVGA :320 x 240

High Class 16

4-3
Local controller is used in the case that process
unint is seperated from vhicle detector. It must
meet the specification of vhicle detector.

High Class 16

4-4
LAN Interface：10 BASE-T/100BASE-TX (RJ-45) x 1
port、Network Interface：100BASE-FX (SC) x 1port、
Transmission speed：100Mbps

Middle
Class

8

4-5
Cabinet is used in the case that process unint is
seperated from vhicle detector. Local controller is
housed in the cabinet.

High Class 16Cabinet Japan

Vehicle Detector(Image
Processing Type)

Japan

Local Controller Japan

Media Converter Japan

Automatic Traffic Counter-cum-Classifier  System (ATCC System)

ATCC Server Japan

Name of equipment Country

 
(Source: JICA Study Team) 
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Table 2-15 Equipment List (VMS System) 

No Supecification and Configuration Level Amount

5

5-1

CPU：Intel Xeon Processor(4core) 3.5GHz Cash15MB or
more、Memory：64GB (8GB DDR4) or more、HDD：
1TB(2.5inch, SATA) x 6 or more

High Class 2

5-2
CPU：Intel i7 Cash 30MB or more、Memory：4GB ECC
DDR2 or more、HDD：250GB SATA or more、Monitor：
22inch　LCD wide type

High Class 1

5-3
Board Size：5,000mm(W)  x 3,000mm(H)、Height of
Character：300mm or more、Element pitch：15mm、Light
emitter：LED（Blue、Red、Green）

High Class 3

5-4
Local controller is used in the case that control
uint is seperated from VMS Board. It must meet the
specification of VMS Board.

High Class 3

5-5
LAN Interface：10 BASE-T/100BASE-TX (RJ-45) x 1
port、Network Interface：100BASE-FX (SC) x 1port、
Transmission speed：100Mbps

Middle
Class

3

5-6
Cabinet is used in the case that process unint is
seperated from VMS Board. Local controller is housed
in the cabinet.

High Class 3Cabinet Japan

VMS Board Japan

Local Controller Japan

Media Converter Japan

Variable Message System (VMS)

VMS Server Japan

Operator Console for VMS Japan

Name of equipment Country

 
(Source: JICA Study Team) 

 

Table 2-16 Equipment List (Internet System) 

No Supecification and Configuration Level Amount

6

6-1
CPU：Intel Xeon Processor(4core) 3.5GHz Cash 15MB or
more、Memory：64GB (8GB DDR4) or more、HDD：
1TB(2.5inch, SATA) x 2 or more

High Class 2

Name of equipment

Internet System

Internet Server Japan

Country

 
(Source: JICA Study Team) 
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Table 2-17 Equipment List (Signal System) 

No Supecification and Configuration Level Amount

7

7-1

CPU：Intel Xeon Processor(4core) 3.5GHz Cash15MB or
more、Memory：64GB (8GB DDR4) or more、HDD：
1TB(2.5inch, SATA) x 6 or more、Interface：
1000/100BASE-TX, USB3.0、Software：DBMS etc.

High Class 2

7-2
CPU：Intel i7 Cash 30MB or more、Memory：4GB ECC
DDR2 or more、HDD：250GB SATA or more、Monitor：
22inch　LCD wide type

High Class 1

7-3

Protocol：UDP/IP DATEX（to Signal System Server）、
Clock：Synchronized to GPS、Cabinet：Dust control、
Waterproof(IP55 and its equivalent)、Operating
temperature・humidity：+15℃-+40℃、20-95％

High Class 29

7-4

Type：On-line type UPS、Input voltage：AC230V±15%,
60Hz Single-phase two-wire system、Output voltage：
AC230V±2%, 60Hz Single-phase two-wire system、
Capacity：more than 4hours backup time

High Class 29

7-5

Display surface：Red,Amber,Green、Figure／Size：
Circle／φ300mm、Illuminant：LED、Color：Red（Wave
length 625nm）、Yellow（Wave length 590nm）、Green
（Wave length 500nm）、Brightness：＞365ｃｄ
（Red）、＞910ｃｄ（Yellow）、＞475ｃｄ（Green）

High Class 130

7-6

Display surface：Arrow for three direction、Figure／
Size：Circle／φ300mm、Illuminant：LED、Color：Red
（Wavelength 625nm）、Yellow（Wavelength 590nm）、
Green（Wavelength 500nm）、Brightness：＞365ｃｄ
（Red）、＞910ｃｄ（Yellow）、＞475ｃｄ（Green）

High Class 8

7-7

Display surface：Arrow for one direction、Figure／
Size：Circle／φ300mm、Illuminant：LED、Color：Red
（Wavelength 625nm）、Yellow（Wavelength 590nm）、
Green（Wavelength 500nm）、Brightness：＞365ｃｄ
（Red）、＞910ｃｄ（Yellow）、＞475ｃｄ（Green）

High Class 87

7-8

Display surface：Red、Green、Figure／Size：Square／
250mm×250mm、Illuminant：LED、Color：Red
（Wavelength 625nm）、Green（Wavelength 500nm）、
Brightness：365ｃｄ（Red）、475ｃｄ（Green）、
I t ll d t id l

High Class 72

7-9
Lantern for Pedestrian(7-8) with elapsed time
presentation function

High Class 16

7-10

Display surface：Red、Green、Shape／Size：Square／
250mm×250mm、Illuminant：LED、Color：Red
（Wavelength 625nm）、Green（Wavelength 500nm）、
Brightness：365ｃｄ（Red）、475ｃｄ（Green）、
Installed at top of the pole(one unit type)

High Class 42

7-11

Display surface：Red、Green、Shape／Size：Square／
250mm×250mm、Illuminant：LED、Color：Red
（Wavelength 625nm）、Green（Wavelength 500nm）、
Brightness：365ｃｄ（Red）、475ｃｄ（Green）、
Installed at top of the pole(two units type)

High Class 16

7-12
Lantern for Pedestrian(7-10) with elapsed time
presentation function

High Class 15

7-13
Lantern for Pedestrian(7-11) with elapsed time
presentation function

High Class 5

7-14
Detector：Ultrasonic type、Resonant frequency：18 –
27KHz、Detectable speed：1 – 100 km/h

High Class 47

7-15
Image processing device：1/3 inch CCD、Effective
pixels：659(H)  X 494(V)、Resolution：VGA :640 x
480, QVGA :320 x 240

High Class 18

7-16 IEEE802.15.4,  2.4GHz Band, 16 Channels High Class 53

7-17
LAN Interface：10 BASE-T/100BASE-TX (RJ-45) x 1
port、Network Interface：100BASE-FX (SC) x 1port、
Transmission speed：100Mbps

High Class 29

Name of equipment Country

Area Traffic Signal Control System(ATCS)

ATCS Server Japan

Operator Console for Signal Japan

Local Controller Japan

UPS Japan

Lantern for Vehicle
(Red,Amber,Green）

Japan

Lantern for Vehicle
(Arrow for three
directions)

Japan

Lantern for Vehicle
(Arrow for one direction)

Japan

Lantern for Pedestrian
(pole side/standard type)

Japan

Lantern for Pedestrian
(pole side/elapsed time
presentation type)

Japan

Lantern for Pedestrian
(pole top/one unit)

Japan

Lantern for Pedestrian
(pole top/two units）

Japan

Lantern for Pedestrian
（pole top/one
unit/elapsed time
presentation type）

Japan

Lantern for Pedestrian
（pole top/two
units/elapsed time
presentation type）

Japan

Vehicle Detector(Ultra Sonic Type) Japan

Vehicle Detector(Image Processing Type) Japan

Communication Device Japan

Media Converter Japan

 
(Source: JICA Study Team) 
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Table 2-18 Equipment List (Common Equipment) 

No Supecification and Configuration Level Amount

8

8-1
Interface：10/100BASE-TX×16port or more、LAN
Protocol：TCP/Ip etc.、MaximumVLAN：200

High Class 4

8-2

Swithcing speed：40Gbps and its equivalent、WAN
Interface：10/100BASE-TX×4 or more　Optical fiber
port（media converter）×2 or more、LAN Interface：
10/100BASE-TX×16 port or more

High Class 4

8-3
Structure：Inside self standing、Material：Steel
board、Dimension：W600ｘD600xH2000ｍｍand its
equivalent、Board thickness：ｔ=1.6mm or more

Middle
Class

3

8-4
Throughput：800Mbps or more、New session：3,500 or
more、Policy：4,000 or more、IP Sec VPN Throughput：
350Mbps or more

Middle
Class

3

8-5
Port speed：16Gbps Fiber channel、Number of port：
24、Switch band width：1536Gbps

Middle
Class

4

Name of equipment

Others (Common Equipments)

L2-SW Japan

SAN-SW Japan

Country

L3-SW Japan

19inch rack Japan

Fire Wall Japan

 
(Source: JICA Study Team) 

 

2-2-3 Outline Design Drawing 

The outline design drawings are listed below. The drawings are attached in Appendix 6. 
 
1)Location of Roadside Equipment 
2)Detailed Location of Traffic Signal 
3)Typical Drawing of VMS Type 1 
4)Typical Drawing of VMS Type 2 
5)Typical Drawing of VMS Type 3 
6)Pole of Sensor 
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2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy 

(1) Installation of Equipment 

Installation of equipment is conducted after the completion of civil engineering works (pole 
installation, gantry foundation work e.g.), installation of pull box and installation of conduit and 
arriving of equipment from Japan. Installation of equipment is consisting of the installation (the 
bringing the equipment, mounting and fixing) and the test. After the completion of installation, the unit 
test and counter test are conducted and finally the comprehensive performance test is conducted. 

(2) Installation of Roadside Equipment 

Installation of roadside equipment includes equipment of the traffic information system and 
the signal system. 

1) Roadside Equipment of the Traffic Information System 

The roadside equipment of the traffic information system includes the equipment of the 
following subsystems: 

 ATCC system 
 Queue length measurement system 
 VMS system 

The installation flow of the roadside equipment of the traffic information system is shown in 
Figure 2-26. 

Field Survey

Duct Installation Work

Surveying / Marking

Foundation Work

Pole Installation Work

Equipment
Installation

(Included Cable Laying)

Provisional Acceptance Test
・Unit Test

・Connection Test

Acquisition of Right of Way

   (Source: JICA Study Team) 
※The connection test will be conducted after completing the installation and unit test of the road side equipment. 

Figure 2-26 Installation Flow of the Roadside Equipment of the Traffic Information System 
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2) Roadside Equipment of the Signal System 

The roadside equipment of the signal system includes the signal lights and vehicle detectors. 
The installation flow of the roadside equipment of the signal system is shown in Figure 2-27. 

Field Survey

Duct Installation Work
Excavation Work

Surveying / Marking

Pole Installation Work

Equipment
Installation

(Included Cable Laying)

Provisional Acceptance Test
・Unit Test

・Connection Test

Application for Right of Way

(Source: JICA Study Team) 

※The connection test will be conducted after completing the installation and unit test of the road side equipment. 

Figure 2-27 Installation Flow of the Roadside Equipment of the Signal System 

(3) Installation of Centre System Equipment 

The installation flow of the centre system equipment is shown in Figure 2-28. 

Field Survey

Cable Laying

Surveying / Marking

Equipment
Installation

Provisional Acceptance Test
・Unit Test

・Connection Test

   (Source: JICA Study Team) 

Figure 2-28 Installation Flow of the Centre System Equipment 
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1) Centre Equipment to be Installed at KSDC 

BTIC server, probe server, queue length measurement server, ATCC server, internet server, 
VMS server, and the signal system server will be installed at KSDC with the following works: 

A) BTIC Server 

 Installation of application software 
 Unit test of the BTIC server 
 Connection test to the operator console ofthe traffic information system installed at 

DULT 

B) Probe Server  

 Installation of application software 
 Unit test of probe server 
 Connection test to BMTC prove server to confirm that the probe data can be acquired 

properly 
 Connection test to the queue length measurement server to confirm that the queue 

length data can be acquired properly 

C) Queue Length Measurement Server 

 Unit test of the queue length measurement server 
 Connection test to the roadside equipment  

D) ATCC Server 

 Unit test of the ATCC server 
 Connection test to the roadside equipment 

E) Internet Server 

 Unit test of internet server 
 Connecting test to the probe server 

F) VMS Server 

 Unit test of VMS server 
 Connection test with VMS board and BTIC server 

G) Signal System Server 

 Unit test of the signal system server 
 Connection test with roadside equipment of the signal system 

2) Centre Equipment to be Installed at DULT 

A video wall and an operator console for centre system will be installed at DULT with the 
following works. 

 Unit test of video wall and operator console 
 Connection test with BTIC server installed at KSDC 
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3) Centre System Equipment to be Installed at BTP 

Operator consoles for the signal system and the VMS system will be installed at BTP with 
the following works. 

 Unit test of operator console  
 Connection test to the signal system and VMS system 

(4) Others 

Other construction works include foundation works, pole installations, duct installations, 
and cable laying. For the foundation works, the duct installations, and cable laying, it must be 
carefully carried out not to damage the installed objects underground. 

1) VMS Gantry to be Installed on MG Road 

For the work of foundation pile and pole installation for VMS gantry and VMS board 
installation at MG Road, careful attention shall be paid to the metro railway which runs above at the 
site. 

2) VMS Gantry to be Installed at Silk Board 

VMS gantry shall be installed behind the existing gantry of the road sign. The existing 
gantry shall be removed after the unit test and connection test of the VMS board. 

2-2-4-2 Implementation Conditions 

(1) Overall Work 

The Project includes a wide range of engineering works such as civil works and installations 
of various type of equipment (the centre system, the probe system, the queue length measurement 
system, the ATCC system, the VMS system, the internet system, and the signal system), and therefore, 
shall be carried out with close cooperation in detail for scheduled completion. The major focus points 
in planning the implementation are as follows: 

 The civil works will be carried out, avoiding the rainy season from June to October in 
consideration of workability and safety. Particularly during the period when it heavily 
rains i.e., from September to October, the indoor installation works will be mainly 
carried out. 

 Minimizing the stopping time of the systems currently in operation is important, and 
system suspension shall be avoided particularly during the rainy season. 

 Safety management shall be ensured because of heavy traffic in the Project area. 

(2) Installation in Related Organization 

The Project will also provide a number of different kinds of equipment and facilities to 
related organizations including DULT, KSDC, and BTP. The following are the focus points of concern 
for the implementation of the Project. 

1) Items to be taken cared by the Recipient Side before Construction and Procurement 

 To secure the budget for tax exemption; 
 To allocate appropriate personnel, e.g., engineers; 
 To provide necessary support for the construction and procurement e.g., providing 
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necessary information and acquiring permission for roadwork; and 
 To make ready the space for the equipment to be installed at DULT, KSDC, and control 

centre of BTP, and all necessary related works. 

2) Items to be taken cared by the Recipient Side during Construction and Procurement 

 To provide necessary telecommunication cable (optical fibre cable) and electricity 
(supply of power cable); 

 To provide a space required for construction and installation work; 
 To provide necessary support for the construction and procurement, e.g., providing 

necessary information, permission, and safety measure; and 
 To allocate relevant personnel for attending the training course for the soft component 

program. 

2-2-4-3 Scope of Works 

The Project includes various works such as installation of the centre system, the probe 
system, the queue length measurement system, the ATCC system, the VMS system, the internet system 
and the signal system, civil works including constructions of signal pole, VMS foundations, pull boxes, 
conduits, horizontal directional drilling, road marking, removal/renovation of sidewalk and others that 
will be simultaneously carried out.  

The Government of India and the Contractors must clearly recognize the demarcation of the 
scope of works (hereinafter referred to as “SOW”) and work in close cooperation in the process of the 
Project. 

The demarcation of the SOW in the Project is shown in Table 2-19. 

Table 2-19 Demarcation List of the SOW 

Japan Side India Side 

1. Centre System (1 set) 1. Refurnished the existing room including 
cleaning, painting, electrification, air 
conditioning, etc. of the equipment room  

2. Probe System (1 set) 2. Coordination with various relevant agencies 
and processing following these applications: 

    - Tax exemption and customs clearance 
    - Acquisition for any right-of-way 

permission 
    - Other necessary permission (gas, water, 

electricity, and etc.) 
    - Other necessary coordination and 

application procedures 
3. ATCC System (8 locations) 3. Replacement of existing equipment (signal 

pole, signal lamp device, equipment, gantry, 
and etc.) 

4.Queue Length Measurement System (12 
locations) 

4. Internal writing works for equipment room 

5. VMS (3 units) 5. Remove obstacles from the Project sites 
6.Internet System (1 set) 6. Maintenance of spare parts 

7.Signal system (29 intersections) 
7. Installation of telecommunication cable, 

electricity (power cable), and conduit 
8. Civil Work (construction of signal pole, 

VMS foundation, pull box, conduit, 
horizontal directional drilling, road 
marking, removal of sidewalk, and 

8. Witness of equipment installation and 
adjustment work (trial operation) 
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Japan Side India Side 

renovation work on the sidewalk) 
 9. Witness of provisional acceptance test 
 10. Witness of final acceptance test (completion 

test) 
 11. Provision of counterpart 

 12. Obtaining GST budget and payments 
(Source: JICA Study Team) 

 

The Contractor will undertake the civil works, material and equipment design, production, 
factory test, export packing, transportation to the sites and construction of facilities in the plan 
according to the specifications prepared by the Consultants and verify the status of construction and 
performance of each equipment and system after production through field tests, upon which the 
resulting products will be delivered to corresponding parties. In addition, the staff will be trained as 
necessary during the period of construction and field tests for the technology transfer to India. 

The demarcation of the construction in the Project is shown in Figure 2-29. 
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Figure 2-29 Demarcation of the Construction 
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Carriageway
GL

GI pipe Φ150mm/ 1way

（Sub-duct HDPE pipeΦ32mm/ 2ways）

Horizontal Directional Drilling (HDD)

Sidewalk

HDPE pipe 
Φ32mm/ 2 ways

Signal pole Signal pole

Riser pipe
(Steel pipeΦ35mm/ 2 ways)

Riser pipe
(Steel pipeΦ35mm/ 2 ways)

Pole band

Concrete protection

 
(Source: JICA Study Team) 

Figure 2-30 Section A – A’ 

The construction and cable laying work conditions are shown below. 

 Road crossing including HDD and horizontal boring or pipe jacking. 
 HDPE pipe (sub-duct) shall be pulled into already installed 150 mm galvanized steel 

pipe (GI pipe) for the accommodation of optical fibre cable and power cable. 
 The nylon rope will be into the HDPE pipe (sub-duct). 
 Laying of cable or blow-in into HDPE pipe. 
 The optical fibre cable and power cable will be into the HDPE pipe for cable section. 

 

Tasks assigned to the Indian side shall be carried out in a timely manner without delay while 
coordinating with relevant construction process. Both the Indian and Japanese sides must collaborate 
with each other to facilitate the progress of the Project and to complete it within the scheduled period. 

2-2-4-4 Consultant Supervision 

(1) Detailed Design for the Consultants 

A consultancy services agreement will be signed between DULT, a counterpart agency of the 
Indian side, and the Consultants from Japan. Detailed design included in the consultancy agreement is 
as follows: 

1) Detailed Design  

Confirm the cost of construction and define the construction works undertaken by DULT 
through field studies and consultation with the Indian side in view of the results of the preparatory 
survey study. 

2) Preparation of Tender Documents 

Prepare the tender documents according to the detailed design, construction plan, and 
provisions of the grant system. 
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The following personnel are required for the preparation of the detailed design and 
document by the Consultants. Personnel and tasks required for the detailed design are shown in Table 
2-20. 

Table 2-20 Personnel and Tasks Required for the Detailed Design 

Position Task 

Chief Consultant Review of equipment specifications, preparation of tender documents 

(general conditions), and final confirmation of scope of works. 
Traffic Information 
System Design-1 

Final confirmation of technical specification and preparation of tender 

documents (technical specifications). 
Traffic Information 
System Design-2 

Final confirmation of technical specification and preparation of 
tender documents (technical specifications). 

Signal System Design Final confirmation of technical specification and preparation of 
tender documents (technical specifications). 

(Source: JICA Study Team) 

(2) Procurement Supervision System 

Procurement supervision included in the consultancy agreement is as follows: 

1) Tender Assistance 

The Consultants will publicly announce the tender, answer to questions, attend the tender, 
evaluate the tender result, assist in contract negotiations, and attend the signing of the Contractor’s 
agreement. 

2) Construction Supervision 

The Consultants will a) hold a meeting with the concerned parties involved before the start; 
b) approve the design drawings; c) inspect the equipment before the shipment; d) supervise the 
installation at the sites; e) prepare reports during the construction period; f) issue interim result 
certificates, and g) inspect and take necessary procedures upon completion. 

3) Supervision Operations after the Completion of the Implementation 

The supervision operations include the issuance of certificate of completion of construction, 
procedures for handing over the completed construction, and preparation of the final operational 
report. 

The personnel required for these supervision operations will be the local staff employed by 
the Project, who will assist the procurement and supervision to allow the construction to be carried out 
simultaneously at multiple locations in an effort to reduce the construction period. 
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Table 2-21 Consultants Personnel 

Position Task 

Chief Consultant -  Presence of handover 

Resident Procurement 

Supervising Engineer  

-  Stations at the site throughout the construction period 
and performs procurement and supervision for the 
entire project. 

- Manages quality, progress, payments and safety, holds 
consultations and negotiations with the Indian side and 
makes reports. 

-  Construction supervision of traffic control system 
(Centre system, probe system and internet system). 

Procurement Supervising 
Engineer – 1 (Advance 
arrangement, inspection 
and acceptance, delivery, 
etc.) 

- Discusses and arranges equipment transportation in 
advance.  

- Attends to the inspection, acceptance, and delivery. 

-  Witness to the manufacturer’s warranty period before 
inspection 

Procurement Supervising 
Engineer –2 

- Manages the progress, quality and safety of the 
construction. 

-  Construction supervision of the traffic control system 
(queue length measurement system, traffic counter and 
VMS system). 

Procurement Supervising 
Engineer – 3 

- Manages the progress, quality and safety of the 
construction. 

-  Construction supervision of the signal system. 

Inspection Engineer –1 - Confirms and verifies the drawings of ITS systems and 
attends the inspections at the factory before shipment. 

Inspection Engineer –2 - Pre-shipment inspection witness 

(Source: JICA Study Team) 
 

Table 2-22 Local Consultants Personnel 

Position Task 

Assistant procurement 
supervisor 

- Organizes the support operations in the overall 
procurement supervision  

(Source: JICA Study Team) 

2-2-4-5 Quality Control Plan 

Quality of the equipment and materials procured for the Project and the implementation will 
be managed as follows: 

(1) Review of Drawings 

Mandate the Contractors to submit the drawings of all equipment, materials and construction 
plans, and the Consultants will verify that the specifications and quality shown in such drawings 
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conform to the contract. 

(2) Participation in the Inspection at the Factory 

When the suppliers have completed the equipment and material purchases and confirmed the 
overall operation of the systems and conform to the performance and quantities specified in the 
specifications, attend to the inspections at the factory to verify the performance and quantities. 

(3) Inspection Before Shipment 

When the inspections at the factory have been completed and the suppliers have packed all 
equipment and materials to complete the shipment preparation, inspect the goods before the shipment, 
check the quantity of packages, type of packing, case marks and other details against the packing list 
and other documents and ensure that the packages, are durable enough for the sea transportation and 
inland transportation in India. 

(4) Pre-shipment Inspection by Third-Party Agency 

Upon the completion of package inspection, a third-party agency will inspect the freight 
before loading and ensures that the goods have been loaded properly. 

(5) Field Testing  

The installation works at the sites will be inspected and field-tested (Post Construction 
Tests) to confirm results. The field tests will consist of single testing (Provisional Acceptance Test) to 
ensure the functionality of each unit of the equipment and comprehensive testing (Final Acceptance 
Test) to confirm the overall system functions. The field tests will be led by the Contractor in the 
presence of the Consultants and DULT personnel. Following the comprehensive testing (Final 
Acceptance Test), submit a report on the completion of the inspections to JICA and the Government of 
India. 

(6) Warranty  

The suppliers will guarantee the quality of the equipment and materials for one year after 
taking over the equipment, and will restore the products to their original conditions without delay 
should failure occurs. 

2-2-4-6 Procurement Plan 

(1) Procurement Policy 

The Project is positioned as the establishment of ITS system, which shall be highly reliable. 
Since such ITS equipment is not distributed and manufactured in India, all sets of ITS equipment 
(traffic control system and the signal system) are procured from Japan. 

The list of procurement of main equipment is shown in Table 2-23. 



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India 
 

2-49 
 

 

Table 2-23 Main Equipment Suppliers 

No. Item Local Japan 

1 Centre System  ○ 

2 Probe System  ○ 

3 ATCC System  ○ 

4 Queue Length Measurement System  ○ 

5 VMS  ○ 

6 Internet System  ○ 

7 Signal System  ○ 

8 Signal Pole ○  

9 Control Strut pole ○  

10 Camera Pole ○  

11 Gantry (Type-1, Type-2 and Type-3) ○  

12 Ready-Mix Concrete ○  

13 
Reinforcing Steel (Deformed bar), Cement, Sand 

and Crushed Stone  

○  

14 PVC Pipe, GI Pipe and HDPE Pipe ○  

15 Electricity (power cable) ○  

16 Telecommunication Cable ○  

17 
Concrete Curb Materials and Concrete Tile, Road 

Marking Materials 
○  

(Source: JICA Study Team) 

(2) Transportation Plan 

The equipment acquired in Japan will be shipped by sea, departing from the Japanese port 
and will arrive at the Port of Chennai. The equipment and materials will be transported by land from a 
landed port to a warehouse in Bengaluru and will be stored there. They will subsequently be delivered 
to the construction plan. 

The equipment acquired in Japan will be packed for export and delivered to the Yokohama 
Port or an equivalent location by the Contractor, and be shipped to India thereafter. 

Upon the arrival at the Port of Chennai, personnel in India will complete the customs clearance and the 
contracted inland carrier will transport the goods from the port to Bengaluru warehouse. Subsequently, 
the goods are delivered from the warehouse in small lots according to the Project process. 

The main warehouse and site depot shall be borne by the Contractor. 

2-2-4-7 Operational Guidance Plan 

(1) Instruction for Initial O&M 

The instruction for initial O&M will be conducted at each place (BTIC, TMC, KSDC, 
Roadside) by the Contractor. The Japanese engineers will provide instruction to the equipment 
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operators in India as soon as the unit and connection test of each system is completed, which requires 
2.5 months for the traffic information system and 2.5 months for the signal system. 

(2) Instruction Contents 

The instruction contents for initial O&M are shown below. 

 

Table 2-24 Instruction Contents for Initial O&M 

No. Item 

1 
Basic technology on electricity, communication, ITS technology related to the 
Project 

2 Operation method and technology 

3 Inspection method and technology 

4 Countermeasure for system failure 

5 Method for identifying system failure 

6 Recording management for O&M 

(Source: JICA Study Team) 
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2-2-4-8 Soft Component (Technical Assistance) Plan 

(1) Aim of Soft Component 

Soft component will be implemented with the following purposes:  

1)  BTIC System 

DULT has no experience in the operation and management of BTIC System. Therefore, 
smooth commencement will be difficult in the initial stage just with the guidance in system 
operation/maintenance provided by the Contractor. Furthermore, sustainable and constructive usage of 
traffic information will also be difficult because of inadequate knowledge in method of analysis for 
traffic information. 

Hence, assistance to acquire sufficient skills required for O&M is necessarily important to 
be provided, preparing an operation/maintenance manual for the traffic information system, for 
smooth commencement. Acquiring knowledge on methods of analysis for traffic information, 
utilization for transport planning and appropriate information management also need to be assisted by 
the soft component. 

2) Signal System 

The signal system to be developed in the Project requires to review parameters according to 
the changes in traffic condition. The traffic signals have already been operated by BTP. However, BTP 
does not have enough experience or skills to properly grasp the traffic condition and continuously 
maintain control function of the signal system such as setting parameters responding to the changes of 
traffic condition. There are also issues on the capability for proper improvement/maintenance of the 
intersections, where traffic signals will be installed to exert the effect of signal function and proper 
method for educational activities on traffic safety provided by police officers. 

Therefore, technical assistance by soft component is required mainly for methods of traffic 
survey to review parameters, parameter setting and management of traffic information including 
amendment of the current operation/maintenance manual. Method of improving road intersections to 
enhance the effect of signal control and educational activities to raise awareness of drivers and 
residents on traffic safety conducted by police officers also need to be assisted by the soft component. 

3) VMS System 

VMS has already been operated by BTP. However, BTP has no experience to comprehend 
traffic information obtained from the traffic information system and accordingly set the necessary 
information to VMS system. 

Therefore, training by soft component is required mainly for methods of comprehending 
traffic information obtained from the traffic information system, collecting/managing information to 
be provided such as traffic accidents, and deciding necessary information. 

As for methods of O&M for system and device, the manual and training will be separately 
given by the Contractor. 
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(2) Contents and Activities for Soft Component Training 

The soft component training will be conducted for the following items: 

 Integrated and efficient operation / management of each system; 
 Management and analysis of traffic information of BTIC System; 
 Operation / management of area traffic signal system, including setting various 

parameters and methods of traffic survey, improvement of intersection and educational 
activities for traffic safety; and 

 Operation / Management for information provision method for VMS. 
【Training Period】 From January to February 2019 

(3) Target Members of Soft Component and Contents of Activities for Technical Support 

1) Target Members of Soft Component 

The Soft Component Training will be conducted mainly to engineers of DULT and BTP but 
engineers of BBMP (Bengaluru City Government) will also be included. Number of target members 
for technical support and groups divided by specialty are shown in Table 2-25. 

Table 2-25 Number of Target Members for Technical Support and Group According to Specialty 

Agency Duties 
Number of People 

Group Responsible 
Person 

Person 
in-charge 

DULT 
Operation 1  2  A 

Transport Planning 1  6  B 

BTP 
Operation 1  6  C 

Parameter Setting 1  6  D 
Intersection Designing 1  6 E 

BBMP (Bengaluru 
City Government) 

Transport Planning 1 4 F 
Intersection Designing 1  4  G 

(Source: JICA Study Team) 

2) Contents of Activities for Technical Support 

Contents of activities for technical support are shown in Table 2-26. 

Table 2-26 Contents of Activities for Technical Support 

DULT：BTIC System （1 month） 

Contents of Activities Group 
Period 

Required 
(Week) 

1.Demarcation of roles among related agencies and method 
of cooperation / coordination with each agency 
 

A- F 
（Responsible 

Person） 
0.5 

2. Preparation of system operation / maintenance manual 
 

A 1.5 

3. Method of information management  A 0.5 
4. Methods for analysis and utilization of information 
 

B, F 1.0 

5.Explanation of required organization structure for A, B, F 0.5 
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information management and BTIC System in the future 
 
6. Assessment 
 

A, B, F - 

BTP: Signal System・VMS System (1 month) 

Contents of Activities Group 
Period 

Required 
(Week) 

1. Amendment of operation / maintenance manual for 
system 

 
C 1.5 

2. Method of information management 
 

D 0.5 

3. Method / Analysis of traffic survey and method of 
applying to signal designing 

 
D 0.5 

4. Method to review parameters for traffic signal operation 
 

D 0.5 

5. Method of intersection designing / maintenance 
 

E, G 0.5 

6. Explanation of fundamentals and method of educational 
activities and raising awareness of traffic safety 

 
C, D, E 0.5 

7. Assessment 
 

C, D, E, G - 

(Source: JICA Study Team) 

2-2-4-9 Implementation Schedule 

The implementation schedule for the Project is shown in Table 2-27. 
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Table 2-27 Implementation Schedule 

 
 (Source: JICA Study Team)
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2-3 Obligations of Recipient Country 

2-3-1 Responsibility of Recipient Country 

Items to be arranged by the Indian side for the implementation of the grant aid project from 
Japan are shown in Table 2-28. 

 

Table 2-28 Implementation of Grant Aid Project by the Japanese and Indian Sides 

No. Item Japan India Remark 

1 Center System (1 set) ○  

During the Project 
implementation 

2 Probe System (1 set) ○  
3 ATCC System (8 locations) ○  

4 
Queue Length Measurement System (12 
locations) 

○  

5 VMS System (3 units) ○  
6 Internet System (1 set) ○  
7 Signal System (29 intersections) ○  

8 

Civil Work (construction of signal pole, VMS 
foundation, pull box, conduit, horizontal 
directional drilling, road markings, removal of 
sidewalk, and renovation work on the 
sidewalk) 

○  

9 
Equipment procurement, installation, and 
adjustment  

○  

10 
Marine transport, inland transport, and 
transport to construction site 

○  

11 
Provisional acceptance test, acceptance test 
and final acceptance test 

○  

12 
Investigation of underground facility by test 
pit 

○  

13 Banking arrangement (B/A)  ○ 

Before bidding 

14 
Issuing A/P to a bank in Japan (the Agent 
Bank) for the payment to the Consultant 

 ○ 

15 

Road administrators’ (NHAI and Municipal) 
acceptance for improvement of intersection 
and construction drawing of roadside 
installation 

 ○ 

16 Application for the Project site and cleaning  ○ 
17 Payment for A/P Contractor  ○ 

During the Project 
implementation 

 

18 
Counterpart for coordination of the Project 
(DULT/BTP) 

 ○ 

19 
Customs clearance in India and support with 
internal transportation therein 

 ○ 

20 
Support for working permit of Japanese 
engineer and third country’s engineer 

 ○ 

21 
Tax exemptions for custom duties, internal 
taxes, corporation tax, income tax and other 
fiscal levies which may be imposed in India 

 ○ 
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No. Item Japan India Remark 

with respect to the purchase of the products 
and services 

22 

Renovation of installation site (BTIC, KSDC, 
and BTP) including air conditioning, 
electronic devices, and lightning equipment, if 
necessary 

 ○ 

During the Project 
implementation 

 

23 
Modification of the existing probe system of 
BMTC 

 ○ 

24 
Acquisition of approval for use of road and 
other approvals (water, gas, electronic, and so 
on)  

 ○ 

25 Acquisition of site access and inside access  ○ 

26 
Installation of HDPE pipe (32 mm, 2 ways), 
and installation and operation of power cable 

 ○ 

27 Internal wiring works for equipment room  ○ 
28 Removal of obstacles from the Project site  ○ 

29 

Preparation and submission for status reports 
after the work (Check the number of goods, 
supervision for construction, operation 
training and other project works) 

 ○ 

30 
Preparation and submission for project 
monitoring report 

 ○ 

31 
Preparation and submission for the report 
concerning completion of the Project 

 ○ 

32 Preparation for O&M personnel  ○ 
Before completion of 

construction 

33 
Replacement of existing traffic sign and 
gantry 

 ○ 
On commission of 

operation 
34 

Replacement of existing lightning equipment 
and signal pole 

 ○ 

35 Prepare for the cost of O&M  ○ 

After taking over 
36 

Maintenance spare parts (signal pole and 
sensor pole) 

 ○ 

37 O&M (including telecommunication cable)  ○ 
38 Daily and regular check  ○ 

 
(Source: JICA Study Team) 
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2-3-2 Undertaking of the Recipient Country 

In relation to the implementation of the Project, the following services and works are to be 
executed by the Indian side. 

2-3-2-1 Execution before Tender 

 To get the approval of installation drawings by related agencies such as (Bengaluru City 
government (BBMP), BTP, National Highway Authority of India (hereinafter referred to 
as “NHAI”) and DULT. 

 Site acquisition for BTIC, TMC and KSDC, and all necessary works and permissions 
related to its acquisition. 

2-3-2-2 Execution before Project Starts 

 Acquisition for any right-of-way permission. 
 Site acquisition for BTIC (DULT), TMC (BTP) and KSDC, and all necessary works and 

permissions related to its acquisition. 

2-3-2-3 Execution during Installation 

 Providing power supply necessary for the provided equipment at the BTIC (DULT), 
TMC (BTP) and KSDC; Installation of telecommunication cable (Optical fibre cable 
and etc.) 

 Renovating centres to accommodate the provided equipment, which includes upgrading 
of air-conditioning system, replacement of electrical fittings and lighting fixtures, 
refurbishing of interior finishes, if necessary. 

 Providing power supply necessary for the provided equipment at the site to coordinate 
with the power company. 

 Providing reliable communication network necessary for the provided equipment at the 
site to coordinate with the telecommunications company. 

 Removal of existing facilities after the start of operation  
 Signal poles 
 Signal lamp device  
 Gantry 

2-3-2-4 Execution after Completion 

To maintain and use properly and effectively the facilities constructed and equipment provided 
under the grant aid 
 Allocation of maintenance cost 
 O&M structure 
 Routine check/periodical inspection 
 Management of spare parts 
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2-4 O&M Plan 

2-4-1 Purpose and Outline of the O&M 

After completion of the implementation of the system by the Project, the O&M of the 
system will be commenced by Indian side for five (5) years.  

BTP has been outsourcing the maintenance for the existing facilities such as the existing 
signal system, the existing CCTV and etc. to the Facility Maintenance Contractor (hereinafter referred 
to as “FMC”). In case of occurrence of incidents, the FMC identifies the cause and instructs the 
maintenance Contractors. 

The Contractor shall station the Operator to both BTIC and TMC and also the Contractor 
shall prepare the Maintenance Team and local office in Bengaluru for maintaining the 
system/equipment of the Project, in order to respond on a round-the-clock basis for any failure of 
system/equipment. The support team shall compose of local maintenance team and backup team from 
Japan. When the failure is beyond the capacity of the local maintenance team, the local maintenance 
team requests the chief engineer (Contractor) to dispatch another engineer to the site for resolving any 
failure of system/equipment. Local office staff shall oversee both BTIC and TMC. Staffs of local 
office except call operators shall be prepared for immediate response at any time for failure of 
system/equipment. 

Figure 2-31 summarizes the organization structure for the O&M.  

 

 
 

(Source: JICA Study Team) 

Figure 2-31 Organization Structure for the O&M 

TMC (BTP) 

Facility Maintenance Contractor 
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The BTIC System shall be managed by DULT and the TMC System shall be managed by 

BTP. The category of the system and the demarcation of the O&M are shown in Table 2-29. 

Table 2-29 Category of the System and Demarcation of the O&M 

 
(Source: JICA Study Team) 

System Sub system
Server Equipment

  (at KSDC)
Roadside Equipment

System 

Name   for 

each Centre

O/M by

Centre System BTIC Server

ATCC System ATCC Server

ATCC Sensor

Controller

Que Length 

Measurement System

Que Length 

Measurement Server

Que length Sensor

Controller

Probe System Probe Server

Internet System Internet Server

VMS System VMS System Server Operator Console

VMS

Controller

Signal System Signal System Signal System Server Operator Console

Signal/Sensor

Controller

Centre Equipment

at TMC

BTIC 

System

TMC 

System

Traffic 

Information 

System

at BTIC DULT

BTP

Operator Console

Video Wall
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2-4-2 BTIC Organization Structure for the O&M 

The Director of BTIC will be assigned from DULT and the Operator will be assigned from 
the Contractor under the Director. Also, the Maintenance Team is organized from the Contractor. The 
role of the employer and the Contractor for BTIC is described in Table 2-30. 

Table 2-30 Role of Employer and the Contractor for BTIC 

Position Roles and Responsibilities Contents

Director and his/her 
staff @ BTIC

Director: is responsibe for 
supervising and controlling 
all activities of BTIC
Staff is responsible for data 
analysis and supporting the 
director.

 - Coordination of all activities between BTIC and other related Gov. agencies especially Traffic Police.
 - Planning and coordinating system update 
 - Compiling , analysis and providing the proceeded data/information
 - Responding to enquiries from related Gov. agencies
 - Requesting related Gov. agencies to provide information for BTIC if necessary.
 - Checking the report submitted by the Contractor

Operation
-Lump Sum basis-

 - Responding to enquiries from general public.
 - Observing operating status of ATCC and Queue Length Measurement System.
 - Observing traffic status on schematic map of video wall.
 - Observing operation status of server installed at KSDC from operator console.
 - Checking the error log of each server and ask according to the instruction of the representative of the Contractor
 - Comparing the inventory and spare parts periodically. 
 - Establishing supplementary plan for spare part
 - Preparing and submitting daily, monthly and quarterly reports of the Contractor’s activity to the Employer.
 - Culculation of Availability quarterly based on incident reports.

Primary Response (at fault)
-Lump Sum basis-

 - Identifying situations and couses of system malfunctions.
 - Requesting Maintenance Team of O&M Contractor for responce, in case of failure and incident.
 - Reporting the status of system/equipment to the Employer  in case incidents occurs and are resolved.
 - Preparing and submitting incident reports to the Employer.

Periodic Inspection and 
Preventive Maintenance
-Lump Sum basis-

 - Establishing Periodic Inspection and Preventive Maintenance plan and submit to the Employer
 - Carrying out inspection and preventive maintenance such as cleaning periodically according to a submitted plan.    
 - Conducting of remote diagonostics periodically 
　    Confirming operation status of server at KSDC from PC at contractor's office.
 - Submitting reports of Periodic Inspection and Preventive Maintenance work to the Employer
 - Maintaining spare parts and inventory and report
 - Fixing bugs and upgrading software version
 - Annual Updating of  Digital Road Map

Local Training and Seminor
-Lump Sum basis-

 - Carrying out trainings for DULT officials annually 
 - Carrying out seminor to transfer the ITS technologies and know-how for public and private sectors in India.

Evaluation and Adjustment of 
Equipment/System
-Lump Sum basis-

 -  Detecting actual travel time along major roads by probe cars and evaluating the reliability of the probe system
 -  Revise software and/or parameter of the probe system according to results of incorporate the latest digital road 
maps into the probe system annually.

Emergency Response
 -Lump Sum basis-

 (Remote Service)
 - Identifying situations and couses of system malfunctions.
 - Rectifying malfunction remotely.
 - Providing necessary information about incidentsas per request from BTIC operators.

(On-site Service)
 - Identifying the defective/damaged  equipment and parts and replacing defective/damaged equipment and parts 
with spare parts
 - Replacement and resolution of damaged facility
 - Repairing retrieved defective/damaged parts if reparing is possible.

Purchasing  new Equipment 
and Parts
-Quotation basis-

- Additional equipment/system and supporting facilities for upgrade and expansion according to instructions of the 
Employer
- New equipment and parts if retrieved defective/damaged equipment and parts is impossible to be repaired

　 Role of Operator 

　Role of Maintenance Team of the Contractor

The Operator
 (An O&M 
Contractor's staff @ 
BTIC)

Maintenance Team
(O&M Contractor's 
staffs @ local office)

To be supported by 
engineers from 
Japan as needed.

 
(Source: JICA Study Team) 
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2-4-3 TMC Organization Structure for the O&M 

The Director of TMC will be assigned from BTP and the Operator will be assigned by the Contractor 
under the Director. Also, the Maintenance Team is organized from the Contractor. The role of the 
Employer and the Contractor for TMC is described in Table 2-31. 

Table 2-31 Role of Employer and the Contractor for TMC 

Position Roles and Responsibilities Contents

Traffic Police
Director and his/her 
staff @ Traffic 
Management Centre 
(TMC)

Director: is responsibe for 
supervising and controlling 
all activities of TMC
Staff is responsible for data 
analysis and supporting the 
director.

 - Coordination of all activities between TMC and other related Gov. agencies especially BTIC.
 - Planning and coordinating system update 
 - Compiling , analysis and providing the proceeded data/information
 - Responding to enquiries from related Gov. agencies
 - Requesting related Gov. agencies to provide information for TMC if necessary.
 - Instructing to the operator to revise signal parameter (cycle, split, offset) according to monitoring results and 
requests from local residents.
 - Instructing manual operations to the operator as required
 - Inputting necessary messages on VMSs if necessary.
 - Instructing to the Contractor response and resolution during off-time in case of incidents during off-time.
 - Checking the report submitted by the Contractor

Operation
-Lump Sum basis-

 - Observing operating status of signal and VMS system.
 - Observing operation status of server installed at KSDC from operator console.
 - Checking the error log of each server and ask according to the instruction of the representative of the Contractor
 - Comparing the inventory and spare parts periodically. 
 - Establishing supplementary plan for spare part
 - Preparing and submitting daily, monthly and quarterly reports of the Contractor’s activity to the representative of 
the Employer.
 - Culculation of Availability quarterly based on incident reports.

Primary Response (at Fault)
-Lump Sum basis-

 - Identifying situations and couses of system malfunctions.
 - Requesting Maintenance Team of O&M Contractor for responce, in case of failure and incident.
 - Reporting the status of system/equipment to the Employer  in case incidents occurs and are resolved.
 - Preparing and submitting incident reports to the representative of the Employer.

Periodic Inspection and 
Preventive Maintenance
-Lump Sum basis-

 - Establishing Periodic Inspection and Preventive Maintenance plan and submit to the representative of the 
Employer
 - Carrying out inspection and preventive maintenance such as cleaning periodically according to a submitted plan.    
 - Conducting of remote diagonostics periodically 
　    Confirming operation status of server at KSDC from PC at contractor's office.
 - Submitting reports of Periodic Inspection and Preventive Maintenance work to the representative of the Employer
 - Maintaining spare parts and inventory and report
 - Fixing bugs and upgrading software version

Local Training and Seminor
-Lump Sum basis-

 - Carrying out trainings for BTP officials annually 
 - Carrying out seminor to transfer the ITS technologies and know-how for public and private sectors in India. 

Evaluation and Adjustment of 
Equipment/System
-Lump Sum basis-

 - Review the current traffic condition and adjust each equipment/system accordingly by revising control parameter  
annually.

Emergency Response
-Lump Sum basis-

 (Remote Service)
 - Identifying situations and couses of system malfunctions.
 - Rectifying malfunction remotely.
 - Providing necessary information about incidentsas per request from TMC operators.

(On-site Service)
 - Identifying the defective/damaged  equipment and parts and replacing defective/damaged equipment and parts 
with spare parts
 - Replacement and resolution of damaged facility
 - Repairing retrieved defective/damaged parts if reparing is possible.

Purchasing  new Equipment 
and Parts
-Unit Price basis-

- Additional equipment/system and supporting facilities for upgrade and expansion according to instructions of the 
Employer
- New equipment and parts if retrieved defective/damaged equipment and parts is impossible to be repaire.

　Role of Operator 

　Role of Maintenance Team of the Contractor

Maintenance Team
(O&M Contractor's 
staffs @ local office)

To be supported by 
engineers from 
Japan as needed.

The Operator
(An O&M 
Contractor's staff 
@TMC)

 
(Source: JICA Study Team) 
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2-4-4 Contractor Organization Structure for the O&M Service 

The organization structure of the Contractor for the O&M Service consists of the Operators 
stationed at BTIC and TMC and the Maintenance Team. The Maintenance Team composes of local 
maintenance team at the local office and the backup team from Japan. When the failure is beyond the 
capacity of the local maintenance team, the local maintenance team requests the Chief Engineer 
(Contractor) to deploy another engineer to the site for resolving any failure of system/equipment. 
Local office staff shall oversee both BTIC and TMC. Staffs of local office except call operators shall 
be prepared for immediate response at any time for failure of system/equipment. 

The description of the role of the Contractor is shown in Table 2-32. 

 

Table 2-32 Role of the Contractor for the O&M 

No. Position Main functions Remarks 

1 Contractor’s 
Representative 
 

-Communication with Employer and Employer’s 
representative 
-Decision and Direction to key stuff of O&M 
Contractor 
-Receive report from key stuff of O&M Contractor 

1 Person 

2 Operator at BTIC  
 
(10:00-17:30 on 
weekdays and 
Saturday except for 
the 2nd Saturday 
with 1 Shift) 

(Operation) 
-Responding to enquiries from general public. 
-Observing operating status of ATCC and Queue 
Length Measurement System. 
-Observing traffic status on schematic map of video 
wall. 
-Observing operation status of server installed at 
KSDC from operator console. 
-Checking the error log of each server and ask 
according to the instruction of the representative of the 
Contractor 
-Comparing the inventory and spare parts periodically.  
-Establishing supplementary plan for spare part 
-Preparing and submitting daily, monthly and quarterly 
reports of the Contractor’s activity to the Employer. 
-Calculation of Availability quarterly based on incident 
reports. 

1 Person 
1 shift 

(Primary Response; when incident occurs) 
-Identifying situations and causes of system 
malfunctions. 
-Requesting Maintenance Team of O&M Contractor 
for response, in case of failure and incident. 
-Reporting the status of system/equipment to the 
Employer in case incidents occurs and are resolved. 
-Preparing and submitting incident reports to the 
Employer. 
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No. Position Main functions Remarks 

3 Operator at TMC  
 
(8:00-20:00 
including Saturday, 
Sunday, Holiday 
with 2 shift) 

(Operation) 

- Observing operating status of signal and VMS 
system. 
 - Observing operation status of server installed at 
KSDC from operator console. 
 - Checking the error log of each server and ask 
according to the instruction of the representative of the 
Contractor 
 - Comparing the inventory and spare parts 
periodically.  
 - Establishing supplementary plan for spare part 
 - Preparing and submitting daily, monthly and 
quarterly reports of the Contractor’s activity to the 
representative of the Employer. 
 - Calculation of Availability quarterly based on 
incident reports. 

Two (2) 
Person Two 
(2) Shift 

  (Primary Response; when incident occurs) 
-Identifying situations and causes of system 
malfunctions. 
-Requesting Maintenance Team of O&M Contractor 
for response, in case of failure and incident. 
-Reporting the status of system/equipment to the 
Employer in case incidents occurs and are resolved. 
-Preparing and submitting incident reports to the 
representative of the Employer. 

 

4 Call Center 
Operator at 
Contractor’s local 
office 

-Receiving phone call information/data from the 
Operator and related party at O&M local office 
-Record the call information/data 
-Providing necessary information/data to related party  

1 Person   

5 Chief Engineer for 
Periodic Inspection 
& Preventive 
Maintenance  

-Lead the Periodic Inspection & Preventive 
Maintenance activity and Team  

1 Person 
each for 
BTIC & 
TMC 
Systems 
 

6 Maintenance Team  
for Periodic 
Inspection & 
Preventive 
Maintenance 

-Establishing Periodic Inspection and Preventive 
Maintenance plan and submit to the representative of 
the Employer 
-Carrying out inspection and preventive maintenance 
such as cleaning periodically according to a submitted 
plan.     
-Submitting reports of Periodic Inspection and 
Preventive Maintenance work to the representative of 
the Employer 
- Maintaining spare parts and inventory and report 
- Fixing bugs and upgrading software version 

Routine 
Operation 
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No. Position Main functions Remarks 

7 Local Staff 
(Remote service 
from O&M local 
office)  

(Routine Operation) 
-Remote diagnostics periodically for confirming 
operation status of server at KSDC from PC at 
Contractor’s office. 
 (Emergency) 
-Identifying situations and causes of system 
malfunctions. 
-Rectifying malfunction remotely. 
-Providing necessary information about incidents as per 
request from TMC operators. 
 

Routine 
Operation 
and 
Emergency 

8 Supporting 
Japanese Staff 
(Remote service 
from Japan HQ)  

-Remote service from O&M local office to inspect the 
system 
-Remote service from Japan HQ to resolve the problem 
-Support to Local stuff (Remote service from O&M 
local office)  

If necessary 

9 Team Leader for 
road side service 

-Oversight and management of the on-site service team  1 Person 
each for 
BTIC & 
TMC 
Systems 

10 Local Engineer for 
road side service 

-Identifying the defective/damaged equipment and 
parts and replacing defective/damaged equipment and 
parts with spare parts 
-Replacement and resolution of damaged facility 
-Repairing retrieved defective/damaged parts if 
repairing is possible. 

When failure 
occurs 

(Source: JICA Study Team) 

 

Table 2-33 Minimum Experience of Major Positions of the Contractor 

Position Minimum Experience 

Contractor’s 
Representative 

■ Work Experience of ITS:10 years 
■ Work Experience of Maintenance of ITS: 5 years 

Operator 
■ Work Experience of IT: 8 years 
■ Language: Fluent in English and local language 

Call Centre Operator ■ Language: Fluent in English, Kannada, and Hindi  

Chief Engineer for 
Periodic Inspection and 
Preventive Maintenance 

■ Work Experience of ITS: 10 years 
■ Maintenance Work Experience of Similar Works as Project Manager, 

Chief Engineer or Equivalent Position: 5 years  

Team Leader for 
On-site Service 

■ Work Experience of IT: 10 years 

(Source: JICA Study Team) 
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2-4-5 Performance Target and Payment Reduction for O&M Service 

2-4-5-1 Performance Target 

The Contractor shall endeavour to attain the performance target according to severity levels 
by risks of incidents which are described in the following Table 2-34. Severity (Critical, Major, Minor) 
of incidents are defined according to risks to road users while required response time and resolution 
time are defined according to severity. In case of occurrence of incidents, the Contractor shall perform 
less than the indicated response and resolution time as shown in Table 2-34. 

Table 2-34 Definition by Severity of Incidents 

Severity of 
Incidents 

Definitions 
Response 

Time 

Resolution Time 

System 
Failure 

Facility 
Incident 
at Site 

Critical 
Incidents which have high possibility of 
immediately impairing road user’s 
safety. 

< 1 hour < 6 hours 
 
 
 

< 24 hours 
Major Incidents which may impair road user’s 

safety. < 1 hour < 12 hours 

Minor 
Failures of control system that does 
not have any possibility to impair 
road users’ safety 

< 2 hours < 24 hours 

(Source: JICA Study Team) 

2-4-5-2 Categorize of Severity 

The Contractor is responsible for categorizing severity although the Contractor shall consult 
with the Employer in case the Contractor finds difficulties to determine it.  

Examples of the incidents of each severity for BTIC and TMC are shown in Table 2-35. 

Table 2-35 Examples of Incidents by Severity for BTIC 

Severity Example 

Critical 
Incident 

■ Seriously damaged ATCC / Que length pole(s) by traffic accident, which has already 

collapsed and/or will probably collapse. 
Major 

Incident 
■ Damaged ATCC / Que length pole(s) by traffic accident, which will not probably 

collapse immediately. 

Minor 
Incident 

■ Slight damage on ATCC/Que length pole(s) by traffic accident, which will not collapse; 

■ Miscommunication among BMTC System/BTIC/Sensors; and 

■ Sending abnormal data from BTIC to TMC/Internet. 
(Source: JICA Study Team) 
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Table 2-36 Examples of Incidents by Severity for TMC 

Severity Examples 

Critical 
Incident 

■ Green-Green conflict of signal; 

■ Red and yellow blinking of signal; 

■ Light out of signal lamp; 

■ Lighting plural number of signal lamp simultaneously; and 

■ Seriously damaged signal pole(s) and/or VMS gantry by traffic accident, which has 

already collapsed and/or will probably collapse. 

Major Incident 

■ Damaged signal pole(s) and/or VMS gantry by traffic accident, which will not probably 

collapse immediately; and 

■ Light out of some signal ramps due to halt of the signal system, which makes road users 

have difficulties to identify the signal phase. 

Minor 
Incident 

■ Slight damage on pole(s) or gantry(s) by traffic accident, which will not collapse; 

■ Miscommunication among BTIC/TMC/controller/signal/VMS; 

■ Sending abnormal data from TMC to signal/VMS; 

■ Insufficient illuminance of signal ramp/VMS; and 

■ Light out of VMS screen. 
(Source: JICA Study Team) 

 

2-4-5-3 Performance Target of Availability 

(1) Performance Target 

Availability of the System is evaluated quarterly and its Performance Target is 99%. 

(2) Evaluation Method 

System availability is calculated according to down time responsible for the Contractor. The 
formula of calculation of availability is shown as follows: 

 

100*)1(
DowntimePermissiveTotaltime

DowntimePermissiveDowntime
tyAvailabili




  

 
Downtime (hours): “Total time during the System are not available. 
Downtime is calculated based on the following unit; when some signals are not available at one junction, the Down time is 
not calculated to each signal but to one junction. 
 
Downtime is calculated based on the following units; 

BTIC 

(1) ATCC/Que length sensors: Site basis; 
(2) Operator consoles: Console basis; and 
(3) Servers: Server basis: 
 
TMC 

(1) Signals: Junction basis; 
(2) VMSs: Site basis; 
(3) Operator consoles: Console basis; and 
(4) Servers: Server basis: 
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Total time (hours): Total time of evaluation period (3 months; 2,160 hours). 
 
Permissive downtime (hours): The time period required for periodic inspection, preventative maintenance, repair works for 
damages caused by the third parties (e.g., traffic accidents, black out, surge caused by thunder storm, fire, failure of 
communication lines, and vandalism) and works instructed by the employer. 
The permissive downtime of emergency response that is not attributable to the Contractor will be determined by mutual 
negotiation. The Contractor shall report unavoidable downtime including response time and resolution time, and the 
Employer shall assess the downtime and permit the Contractor to consider the downtime for the calculation of the availability.  
Failure to meet the Target Availability requirements by the Contractor shall be a sufficient cause for the Employer to authorize 
repairs to be completed by others and reduce the costs of such repair from payments due the Contractor. Repetitive failure shall 
be a sufficient cause for The Employer to terminate the Contract. 

 

2-4-5-4 Payment Reduction 

The Contractor’s performance is evaluated based on the difference between target 
availability and actual availability. When the availability does not reach the target availability, the 
Employer can deduct the calculated amount from O&M payment according to the following formula. 

Payment Reduction = 
Lump sum portion of O&M payment*(Target availability (%) – Availability (%))/50 

 
E.g.,) Downtime: 110 hr, Total time: 2160 hr (24 * 90), Permissive Downtime: 60 hr, Target availability: 99%, O&M 
payment for 3 months: INR 0.8 Crores 
Availability = (1 - ((110 - 60) / (2160 - 60))) * 100, Availability = 97.62% 
Payment Reduction = 80 * (99 - 97.62) / 50  
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2-4-6 O&M Contract 

2-4-6-1 Scheme of the Project 

After completion of the implementation for the BTIC System and TMC System in the 
grant aid project, the O&M of these systems will be conducted by the Indian side for five 
(5) years. Figure 2-32 summarizes the scheme of the Project.  

 

 
(Source: JICA Study Team) 

Figure 2-32 Scheme of the Project 

2-4-6-2 Bidding Method 

The contract for the grant aid project and the contract for the O&M Service are 
necessary for the bidding according to Figure 2-33. 

 
Envelope A（Technical Evaluation Document）shall comprise the following documents:
1 Experience Record（Grant Aid）
2 Technical Proposal（ Grant Aid ）
3 Project Schedule（ Grant Aid ）
4 Personnel / Organization Schedule（ Grant Aid ）
5 Operation & Maintenance Compliance Grant Aid Schedule（O&M）
6 Operation & Maintenance Schedule（O&M）
7 Operation & Maintenance Organization Chart（O&M）
8 Operation & Maintenance Price Schedule（O&M）

Disqualify

Envelope B（Financial Evaluation Document）
-The Lowest Price Bidder of Grant Aid shall be a prioritized
negotiator

Contract Negotiation
Determination of O&M Unit Price

Determination of Successful Bidder/Award

Sign of Grant Aid Contract
Sign of O&M

Contract

Yes

No

<Determination Process for O&M lump sum 
Price >
①Bid Price of Grant Aid（Equipment＋
Installation）
② Specified Ratio in Bidding Document（％）

According to above ① and ②, O&M lump 
sum Price is automatically determined.

Satisfied?

 
 (Source: JICA Study Team) 

Figure 2-33 Bidding Flow of the Project 
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2-4-6-3 Study of Related Existing Contract 

In order to prepare an appropriate O&M contract for the Project, the related existing 
contracts have been collected and examined as follows: 

(1) FIDIC Gold Book (Conditions of Contract for Design, Build and Operate Projects) 

 This form is for large-scale and long-term projects. 
 The clauses related to operation would be for reference of the O&M contract. 
 Performance damages for production outputs are stipulated. 

(2) BTP Contracts 

 There are existing contracts for supply, installation, commissioning and maintenance of 
IT equipment. 

 Those contracts are based on the form of contract for small works used by multilateral 
development banks (hereinafter referred to as “MDBs”) such as the World Bank 
(hereinafter referred to as “WB”), Asian Development Bank (hereinafter referred to as 
“ADB”), and JICA, with modifications of the General Conditions. 

 “Penalty” for maintenance service is additionally stipulated. 

(3) DULT Contracts  

 There are existing contracts for supply, installation, commissioning and maintenance of 
IT equipment. 

 The contract for Mysore ITS Project funded by WB (Global Environment Facility) is 
based on WB’s form of contract for information system (Design, Supply and 
Installation), and there is no clause for “Penalty” for maintenance. 

 The contract for Karnataka State Road Transport Corporation (hereinafter referred to as 
“KSRTC”) ITS Project seems to be an original form and stipulates “Penalty” for 
maintenance service. 

(4) MDBs Small Works Contract  

 The form of contract is simple and BTP uses this form (with modifications). 
 This is for construction works and not suitable for contracts only for maintenance 

service. 

(5) WB Management Service Contract 

 This is dedicated for facility management services, that is, O&M Services. 
 Basic concept is no “Penalty” as below. 
 Clause 7. Performance Targets: Failure to achieve the performance targets will not result 

in any penalty, or create grounds for termination of the contract, except to the extent 
specified in Schedule C or Schedule G. 

(6) WB Output and Performance-based Road Contract 

 There are clauses related to payment reductions due to failure to meet the performance 
targets. 
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(7) Others 

 Repair and Maintenance Contract (Joint Contracts Tribunal, UK) 
 

2-4-6-4 Preparation of Form of the O&M Contract (Draft) 

Based on the examinations of related existing contracts mentioned in 「2-4-6-3 Related 
Existing Contract」, the General Conditions of WB Management Services Contract has been concluded 
to be the most appropriate for the O&M contract of the Project. 

This contract is originally a part of the contract for large-scale and long-term PPP project 
that has constant revenue and therefore some complicated clauses are included.  

Meanwhile, the O&M Services of the Project are simply a kind of after-sales service for 
equipment. 

Therefore, unnecessary definitions and clauses in WB Management Services Contract such 
as “Utility”, “Account”, and “Management Authority” should be excluded. 

In addition, the WB Management Services Contract is subject to copyright. 

Table 2-37 Summary of O&M Contract 

Item Summary 

(1) General Conditions ■ World Bank Management Service Contract is used. 
(2) Particular Conditions ■ The employer is DULT. 

■ DULT will issue power of attorney to BTP as 
Employer’s Representative for O&M Service within 
BTP. 

■ Payment reductions due to failure to meet the 
requirements are additionally stipulated. 

■ Independent expert for dispute resolution who is 
stipulated in the above general conditions remained. 
Remunerations for the independent expert will be borne 
by the employer and the Contractor on halves. 

(Source: JICA Study Team) 
 
 
 

2-5 Project Cost Estimation 

2-5-1 Initial Cost Estimation 

2-5-1-1 Estimation Conditions 

 Date of Estimation: July 2016 
 Foreign Exchange Rate: USD 1 = JPY 109.04 
 Foreign Exchange Rate: INR 1 = JPY 1.47 
 Others: The Project will be implemented in accordance with the Guidelines for Japan’s 

Grant Aid 
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2-5-1-2 Japanese Portion 

This section is closed due to confidentiality. 

2-5-1-3 Indian Portion 

Estimated cost of the Indian portion is shown in Table 2-38. 

Table 2-38 Estimated Cost of India Portion 

Item Unit 
Amount 

(INR) 

Japanese Yen 

(JPY) 

1) Replacement of signal pole Lot 1,345,000 1,977,150 

2) Installation of HDPE pipe (32 mm/ 2 ways) and 
installation of electricity (power cable) and 
telecommunication cable (Optical fibre cable) 

Lot 3,612,000 5,309,640 

3) Wiring work for power cable and optical fibre 
cable (DULT Building, Data Centre and BTP) Lot 126,000 185,220 

4) Replacement of gantry and etc. Lot 349,000 513,030 

5) Maintenance spare parts 

(Signal pole and sensor pole) Lot 1,013,000 1,489,110 

Total  6,445,000 9,474,150 

(Source: JICA Study Team) 

 

In addition to the above expenses, there are banking arrangement (hereinafter referred to as 
“B/A”), procedure fee, authorization to pay (hereinafter referred to as “A/P”), issuance fee, import 
permit to India and import tax and other tax burden. In order to smoothly implement the plan, it is 
necessary to secure these budgets in advance. The budget request should be done on April 2018. 
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2-5-2 O&M Cost 

This section is closed due to confidentiality. 
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2-6 Tax Exemption 

Basically, tax exemption should be adopted in the grant aid project, the survey team 
researched the procedures and stakeholders of tax matters in the actual implementation stage. 

The result of the survey should be listed and described in minutes as evidences of 
undertakings of the recipient country with their schedule and project cost estimation. 

And it should be noted that this information should be confirmed in the detailed design 
stage. 

Furthermore, the team also researched the new tax law, “The Goods and Services Tax 
(hereinafter referred to as “GST”)” has revolutionized the Indian taxation system. The GST Act was 
passed in and came into effect from 1st July 2017. 

 

2-6-1 Contents of the Research 

The survey team researched the application process for claiming such tax exemption or 
refund as follows: 

 Required procedure for application of tax exemption and refund. 
 Required Tax Items 
 The application reception window 
 Procedure of getting permission. 
 Estimated time for getting approval of tax exemption and refund. 

etc. 
 

2-6-2 Outsourcing 

The JICA Study Team outsourced tax research to “Price Water House Coopers Pvt. Ltd” 
which is a specialized company for accountants. 

 

2-6-3 New Taxation System GST 

The new tax law “The Goods and Services Tax” has enforced as the Indian taxation system. 
The GST Act was passed in and came into effect from 1st July 2017. 

Basic conception of GST is as follows: 

1) GST is the indirect tax for the whole nation, which will make India one unified common 
market. 

2) Simple application with online system. The applicant needs only one-time operation. 

GST is incorporated from: Value Added Tax (VAT), Central Sales Tax, Excise Duty, Custom 
Duty, and Service Tax. Income Tax (corporate, personal) and Basic Custom Duty are excluded from 
GST. 

GST consists of Central GST (CGST), State GST (SGST), Integrated GST (IGST)：beyond 
states and countries. 
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2-6-4 Tax Items 

Outline of tax items in the project is shown in table below. Whether each tax item subject to 
exemption or refund is described from past records in India. Whether each tax of this project will be 
exempted or not will be confirmed through further survey. 

Table 2-39 Outline of Tax Items 

No. Type Items Rate (%) Exempt (Advanced / 
Reimbursed) 

Contents 

1 Indirect 
Tax 

GST (CGST, SGST, 
IGST) 

5,12,18,28 Exempt (Reimbursed ) No record. Announce 
from GOI 

2 Basic Custom Duty 10 Exempt (Advanced) From precedent 
3 Education Cess 3 Exempt (Advanced) From precedent 
4 Direct 

Tax 
Personal Income Tax 0,5,20,30,40,45 Exempt (Advanced / 

Reimbursed) 
From precedent 

5 Corporate Tax 40 Exempt (Reimbursed ) From precedent 
(Source: JICA Study Team) 

 

2-6-5 Outline of Procedure of Tax Exemption 

(1) Requirements for Application 

For making application of tax exemption and refund, it should be required to get PIN from 
central government and TIN from state government. 

According to past results, it takes about two weeks to get PIN and TIN.  

(2) Application of Tax Exemption 

Basic custom duty, personal income tax, and corporate income tax are subject to the tax 
exemption. DULT will issue a letter based on the description of Exchange of Notes (E/N) and Grant 
Agreement (G/A) regarding the tax exemption to the Department of Finance (DOF) in the state 
government. 

(3) Approval of Tax Exemption and Refund 

Regarding approval of tax exemption, GOI indicated as below: 

 GST is decided at ‘GST Council’ shall be held two times a month 
 GST consists of the Finance Ministry officers if central and state government.  
 The Contractor shall go through the same procedure as old tax system. 
 Regarding GST, approximately 90% of the amount of applicated tax shall be refunded 

in a week, the rest will be refunded after the evaluation by certification authority. It 
takes about one year. 

(4) Required Documents 

For all tax items, the applicant shall submit documents about applicability of refund and 
discuss with certification authority. The minimum required documents for application are as follows: 

 Exchange of notes (E/N) document 
 Project outline document 
 Documents to explain to certify the communality and usability of the Project. 
Regarding required documents, the Contractor shall refer and research in each case. 
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2-6-6 Others 

(1) Refund for Subcontractor 

The refund for subcontractor is not applicable. It applies only to the main Contractor. 

(2) Range of Application of Bilateral Tax Treaty between Japan and India 

The Project is based on the premise covered by a bilateral tax treaty. The Contractor shall be 
applicable for all tax exemptions. 

The rules of tax exemption between Japan and India are based on the treaty “Desiring to 
Amend the Convention between the Government of Japan and the Government of the Republic of 
India for the Avoidance of Double Taxation and the Prevention of Fiscal Evasion with respect to Taxes 
on Income” 

However, this treaty covers only three items (interest of fund, income tax for a project of 
cultural exchange, and educational training fee). So, there is no item for this Project. 

(3) Consideration 

Although the new GST law has started, operation of this law is not working adequately 
because it is only few months passed since it enforced. 

GOI announced that approximately 90% of the amount of applicated tax shall be refunded 
within 7 days, but the refund system has not prepared yet. 

Therefore, the contents of this survey shall be updated and examined accordingly with 
paying attention to future progress of GOI. 
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Chapter 3 Project Evaluation 

3-1 Preconditions 

1) Permission for Construction 

Receive the permission for the construction from related organizations of the city and 
country, when various equipment is installed on the city road, state highway, or national highway. 

2) Budget and Tax Exemption for the Project 

Be ready for the bank procedure and tax exemption, and to precede the budget. 

3) BTIC Centre Maintenance 

Maintain the air-conditioning, lightning, electrical and wiring facility of the BTIC at the 
second floor of DULT Building. 

4) Coordination with KSDC 

Coordinate with KSDC to install a server. 

5) Assignment of the Person In-charge for Implementation 

Assign the person in-charge for implementation from DULT and BTP, before project 
commencement. 
 

Table 3-1 Project Content, Deadline and Charge 

No. Items Deadline In charge

1 To open bank account (B/A)
within 1 month after the
signing of the G/A

DULT

2
To issue A/P to a bank in Japan (the Agent
Bank)　for the payment to the consultant

within 1 month after the
signing  of the contract

DULT

3

To acquire approval of intersection
improvement and equipment installation
drawings from road administrators (National
Highway Agency India and Municipal)

before Detail Design DULT

4
To secure and clear the location where the
equipment would be installed

before notice of the bidding
document

DULT

5
To submit Project Monitoring Report (with
the result of Detail Design)

before preparation of
bidding documents

DULT
 

(Source: JICA Study Team) 
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3-2 Necessary Inputs by Recipient Country 

Necessary inputs by recipient country is described separately; divided into the middle of the 
Project and after the Project as follows: 

(1) Organization for the O&M 

Assign the Employer Representatives for the O&M and supervision and coordination of the 
O&M Service so that the O&M is conducted suitably and effectively. 

(2) Budget for the O&M 

Approve the budget for the cost of conducting the O&M including the telecom and 
electronic companies. 
 

3-3 Project Evaluation 

3-3-1 Relevance 

In order to keep pace with the increase of the traffic demand at Bengaluru Metropolitan Area, 
the development of road infrastructure is underway as the structural measure. But the core area in 
Bengaluru which has a serious traffic congestion has not enough space to expand the roads. Therefore, 
the urgent non-structural measure is required. 

The target area of the Project is the central commercial area which has a serious traffic 
congestion around the MG Road. The mitigation of the traffic condition in the area greatly contributes 
to the economic development of the Bengaluru. 

DULT is now engaged in the reinforcement of its personnel capable of planning the future 
road transportation plan including the ITS and BTP already has experience in operating the existing 
signal system, the existing Variable Message Sign system and etc. With these backgrounds, both 
DULT and BTP have enough personnel organizations and finance to operate and maintain the 
introduced system on the Project. 

Considering the emergency of the Project, the effect to the economy and the operation and 
maintenance, the relevance of the Project is greatly expected. 
 

3-3-2 Effectiveness 

3-3-2-1 Direct Effects 

The following direct effects are expected by the Project. 
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Table 3-2 Queue Length and Average Travel Speed 

Index 
Base Line 

(Measured Value in 2016) 

Target Value (2022) 
<3 years after the completion 

of the Project> 

Queue Length 
(Peak Hours 9:00-10:00) 

Total of the longest queue length 
among all approaching roads at 
each junction (*1): 844.8 m 

590 m (-30%) 

Total of the longest queue lengt
h of all approaching roads at e
ach junction (*1): 1576.9 m 

970 m (-40%) (*2) 

Average Travel Speed (*3) 
(Peak Hours 9:00-10:00) 

13 Km/h 15 Km/h 

(*1) 7 key junctions among all 29 junctions 
(*2) Estimated value based on the reduction rate of 30% for the maximum length at each junction, also considering the 

reduction rate of approaching roads 

(*3) Major arterial roads in the central area of the city 
(Source: JICA Study Team) 

 

Table 3-3 Wasted Green Time at Key Junction 

 Junction Name 
Operating Hours of 
Traffic Signal Per 

Day (Minutes) 

Wasted Green Time Per Day 
(*1) 

Minutes Percentage 

01 Queens Statue Junction 930 281 30% 

02 
Cauvery Arts and Craft 
Junction 

960 179 19% 

03 Trinity Circle Junction 960 329 34% 

04 
Kamraj and Cubbon Road 
Junction 

870 127 15% 

05 Opera Road Junction 930 144 15% 
06 Vellera Road Junction 240 (*2) 81 34% 

07 
Vivekananda / Bhaskaran 
Junction 

900 510 57% 

(*1) The wasted green time: If there is no vehicle passing through the junction during green signal indication due to 
absence of traffic, it shall be recorded with time as Wasted Green Time. Measured value in 2017. 

 (*2) The survey time at this junction was limited to the above indicated duration. 
The reduction of the wasted green time will be expected by introducing the ITS systems on the Project. 

(Source: JICA Study Team) 
 

3-3-2-2 Indirect Effect 

Mitigation of traffic congestion, enhancement of convenience through improved punctuality 
of travel time and consequently development of local economy is expected in Bengaluru metropolitan 
area. 
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3-4 Evaluation of the Effect of the Introduced System 

3-4-1 Traffic Information System 

3-4-1-1 Purpose 

The evaluation of the traffic information system shall be conducted to confirm whether there 
is a large discrepancy between the actual travel time and estimated travel time shown on VMS (at 3 
locations). If it is observed, the system shall be adjusted. 

3-4-1-2 Parties to Carry Out Verification/Adjustment and Their Roles 

The following evaluations shall be conducted under the responsibility of the Contractor. (The 
local survey described below may be outsourced to the local survey Consultant by the Contractor as 
necessary.) 
 

3-4-1-3 Methodology 

The following survey and verification shall be conducted by the Contractor once a year. 

(1) Local Survey 

Actual travel time required from the location of VMS installed to main destinations 
displayed on VMS by alternative routes (about 3 routes) shall be measured by running vehicles. The 
estimated travel time for each route shown on VMS shall be recorded when they start. The conditions 
of the routes to the direction of travel shall also be recorded by a driving recorder during running. 

 
The above survey shall be conducted for two days of weekdays and one day of holidays at 

morning peak hours, evening peak hours and other off-peak hours at three locations of VMS. 

(2) Evaluation 

Based on the above site survey results, compare the estimated travel time calculated by the 
system and actual required travel time, and confirm whether they are boldly separated. If boldly 
separated, inspect the cause, and conduct system adjustment as necessary. 
 

3-4-2 Signal System 

3-4-2-1 Purpose 

The evaluation of the signal system shall be performed basically once a year for two 
purposes, i.e. evaluation of the short-term index for the effect of the introduced system and adjustment 
of the system. 

 

3-4-2-2 Parties to Carry Out Evaluation/Adjustment and Their Roles 

The evaluation of the short-term index shall be performed by the Consultant, that will be 
contracted with the Indian authority, as a third-party and the adjustment of the system shall be carried 
out by the Contractor. 
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3-4-2-3 Consultant’s Work  

Indian side will make a contract with the Consultant apart from the Consultant being 
engaged in the grant aid project for the evaluation of the system. 

The site surveys for the purposes of the evaluation of the short-term index and adjustment of 
the system shall be conducted. The short-term index shall be verified to assess the effect of the 
introduced system based on the result of the site survey and the system history information. 

(1) Site Survey 

The site surveys shown in Table 3-4 shall be conducted. The results of these surveys shall be 
further provided to the Contractor to utilize for the system adjustment. 

Table 3-4 List of Site Survey to be Conducted by the Consultant 

Survey Item Survey Content 

Travel Time /Delay Time 
Survey 

Measuring travel time and delay time (stop time at junctions) 
on the target routes for introduction of Signal System 

Junction Traffic Volume 
Survey in Each Direction 

Counting traffic volume of approaching roads at the key j
unctions (7 junctions) 

Passing Traffic Volume 
Survey 

Counting passing traffic volume per unit of time during gr
een indication at the key junctions (7 junctions) 

 
(Source: JICA Study Team) 

(2) Evaluation Item 

The short-term indexes for the system introduction effect are shown in Table 3-4-2. The 
Consultant evaluates the system introduction effects by verifying each short-term index. 

Table 3-5 Queue length and Average Overall Travel Speed Reference value 

Index 
Base Line Value 

(Measured Value in 2016) 

Queue Length 
(Peak Hour: 9:00-10:00) 

Total of the longest queue length among all approaching roads 
at each junction (*1): 844.8 m 
Total of the longest queue length of all approaching roads
 at each junction (*1): 1576.9 m 

Average Travel Speed (*2) 
(Peak Hour: 9:00-10:00) 

13 km/h 

(Source: JICA Study Team) 
(*1) For 7 key junctions among 29 junctions (*2) Major arterial roads in the central area of the city 



Preparatory Survey on the Project for Bengaluru Metropolitan Region ITS in the Republic of India 
 

3-6 
 

 

Table 3-6 Wasted Green Time at Key Junction – Base Line Value 

 Junction Name 
Operating Hours of 
Traffic Signal Per 

Day (Minutes) 

Base Line Value of Wasted 
Green Time Per Day (*1) 

Minutes Percentage 

01 Queens Statue Junction 930 281 30% 

02 
Cauvery Arts and Craft 
Junction 

960 179 19% 

03 Trinity Circle Junction 960 329 34% 

04 
Kamraj and Cubbon Road 
Junction 

870 127 15% 

05 Opera Road Junction 930 144 15% 
06 Vellera Road Junction 240 (*2) 81 34% 

07 
Vivekananda / Bhaskaran 
Junction 

900 510 57% 

 
(Source: JICA Study Team) 

(*1) Measured value in 2017, (*2) The survey time at this junction was limited to the above indicated duration. 

 

(3) Evaluation Policy for Short-term Index 

The following items shown in Table 3-7 shall be evaluated to confirm whether the base line 
values of the short-term index are improved as the system introduction effect. 

Table 3-7 Evaluation Items by Confirmation Purpose 

Confirmation Purpose Evaluation Item Data Source 

Improvement of Average 
Travel Speed 

Travel Time / Delay Time (Site Survey) 

Reduction of Wasted Green 
Time 

Passing Traffic Volume (Site Survey) 

Improvement of Queue 
Length 

Queue Length (*1) O&M Contractor (*2) 

(Source: JICA Study Team) 

(*1) Key intersections（7 intersections）in each direction, (*2) Data to be acquired from the system log 

 

(4) Contractor’s Work 

The Contractor shall adjust the signal control parameter for cycle, split and off-set based on 
the results of the local surveys conducted by the Consultant and the information of the system logs.  

1) System Adjustment Method 

The following items shown in Table 3-8 shall be evaluated for adjustment of signal control 
parameters for cycle, split and off-set. 
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Table 3-8 Confirmation Item for System Adjustment 

System Adjustment Purpose Evaluation Item Data Source 

Improvement of changes in 
traffic flow 

Travel Time/Delay Time (Site Survey) 

Improvement of changes in 
green time 

Passing Traffic Volume (Site Survey) 

Reduction of wasted green time Passing Traffic Volume (Site Survey) 

Reduction of dead green time  Passing Traffic Volume (Site Survey) 

Improvement of handling traffic 
at junctions 

Passing Traffic Volume (Site Survey) 

Increase/decrease in congestion 
and Improvement of 
disproportionate degree of 
congestion 

Queue Length (*1) O&M Contractor (*2) 

(*1) Key junctions (7 junctions) in each direction, (*2) Data to be acquired from system log 

(Source: JICA Study Team) 

 

2) Data Provision to the Consultant for Evaluation of Short-term Index for System 
Introduction Effect 

The data of queue length by direction at the key junctions (7 junctions) acquired from Signal 
System shall be provided to the Consultant by the Contractor. The data will be used for evaluation of 
the short-term index for the effect of the introduced system. The data should be summarized in such 
forms as hourly queue length by direction at each junction, etc. It should also be prepared in a way that 
it is sufficiently easy to understand for a third party.  
 
 
 

= End of Document = 
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Member List of the Study Team

No. Title Name Organization
1 Team Leader Shuntaro KAWAHARA Infrastructure and Peacebuilding Department, JICA

2 Project Planning Yoshihiro KAWASAKI Team 1, Transportation and ICT Group,
Infrastructure and Peacebuilding Department, JICA

3 Project Planning Hidetaka SAKABE Team 1, Transportation and ICT Group,
Infrastructure and Peacebuilding Department, JICA

4 Project Planning Yuichi ICHIKAWA Grant Aid Project Management Division 1,
Financial Cooperation Implementation Department , JICA

5 Chief Consultant/Traffic Plan1 Masato OKUDA Nippon Koei Co., Ltd.
6 Deputy Chief Consultant/Traffic Plan 2 Hiroya TOTANI Nippon Koei Co., Ltd.
7 Traffic control system Plan Noboru KONDO East Nippon Expressway Co., Ltd.
8 Signal system Design Motoyoshi NODA Nippon Koei Co., Ltd.
9 Control sytem Design Eiji WAKATSUKI East Nippon Expressway Co., Ltd.

10 Road side system Design Masahito TAKAHASHI Nippon Koei Co., Ltd.
11 Intersection improvement Plan Michio ISEKI Nippon Koei Co., Ltd.
12 Procurement Plan/Cost Estimate Yuichiro OTSUKA Nippon Koei Co., Ltd.
13 Implementation Plan/Cost Estimate Teruhiro TAHARA Nippon Koei Co., Ltd.
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Schedule of the First Field Survey

Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara

27 Sat Arrival at Bengalure Arrival at Bengalure

28 Sun
Arrival at Bengalure
AM Internal Meeting
PM Site survey for signal

AM Internal Meeting
PM Site survey for signal

AM Internal Meeting
PM Site survey for signal

29 Mon
AM Internal Meeting with
Local engineer
PM Meeting with DULT

AM Internal Meeting with
Local engineer
PM Meeting with DULT

AM Internal Meeting with
Local engineer
PM Meeting with DULT

1 Tue
AM Site survey for VMS
PM Meeting with BMTC at
BMTC

AM Site survey for VMS
PM Meeting with BMTC at
BMTC

AM Site survey for VMS
PM Meeting with BMTC at
BMTC

2 Wed
AM Site survey for VMS
PM Meeting with BTRAC at
BTRAC

AM Site survey for VMS
PM Meeting with BTRAC at
BTRAC

AM Site survey for VMS
PM Meeting with BTRAC at
BTRAC

3 Thu Arrival at Bengalure
AM Preparation for Traffic
survey

AM Preparation for Traffic
survey

AM Preparation for Traffic
survey

4 Fri
AM Internal Meeting
PM Data Centre (KDSC)

AM Internal Meeting
PM Data Centre (KDSC)

AM Internal Meeting
PM Data Centre (KDSC)

AM Internal Meeting
PM Data Centre (KDSC)

5 Sat
PM Meeting with DULT at
DULT

PM Meeting with DULT at
DULT

PM Meeting with DULT at
DULT

PM Meeting with DULT at
DULT

6 Sun Documentation Documentation Departure from Bengalure Documentation

7 Mon

Site Survey
（MGRoad, Majestic, Old
Madras Road, Hunging
Bridge, ORR, Silk Board
JCT, Electric City, Houseur
Road, Nice Road)

Site Survey
（MGRoad, Majestic, Old
Madras Road, Hunging
Bridge, ORR, Silk Board
JCT, Electric City, Houseur
Road, Nice Road)

Site Survey
（MGRoad, Majestic, Old
Madras Road, Hunging
Bridge, ORR, Silk Board
JCT, Electric City, Houseur
Road, Nice Road)

8 Tue

AM Visit and Discussion with
BMTC
PM Visit and discussion with
BTRAC

AM Visit and Discussion with
BMTC
PM Visit and discussion with
BTRAC

AM Visit and Discussion with
BMTC
PM Visit and discussion with
BTRAC

9 Wed
PM Discussion with DULT,
BMTC BTRAC and BBMP on
M/D

PM Discussion with DULT,
BMTC BTRAC and BBMP on
M/D

PM Discussion with DULT,
BMTC BTRAC and BBMP on
M/D

10 Thu Departure from Bengalure

AM Discussion with Trimax
and PWC on BMTC existing
system
PM Finalization of M/D with
DULT

AM Discussion with Trimax
and PWC on BMTC existing
system
PM Finalization of M/D with
DULT

11 Fri Departure from Bengalure Departure from Bengalure

Feb

Mar

Day
JICA Consultant



Schedule of the Second Field Survey

Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara

1 Fri Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure

2 Sat
Internal Meeting
Meeting with DULT

Internal Meeting
Meeting with DULT

Internal Meeting
Meeting with DULT

3 Sun

4 Mon Arrival at Bengalure Arrival at Bengalure I/F&Analyze of Probe data
Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

Arrival at Bengalure

5 Tue I/F&Analyze of Probe data Traffic Survey Review I/F&Analyze of Probe data
Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

6 Wed I/F&Analyze of Probe data Traffic Survey Review I/F&Analyze of Probe data Arrival at Bengalure
Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

7 Thu
Equipment location &
Pow/Com (BTRAC)

Equipment location
(Signalx3)

Equipment location &
Pow/Com (BTRAC)

Equipment location &
Pow/Com (BTRAC)

Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

8 Fri
Equipment location &
Pow/Com (BTIC)

Equipment location
(Signalx3)

Equipment location &
Pow/Com (BTIC)

Equipment location &
Pow/Com (BTIC)

Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

9 Sat
Equipment Location
(VMSx3)

Equipment location
(Signalx3)

Equipment Location
(VMS)

Equipment Location
(VMS)

Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

10 Sun

11 Mon I/F&Analyze of Probe data
Equipment location
(Signalx3)

I/F&Analyze of Probe data I/F&Analyze of Probe data
Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

12 Tue
Equipment Location
(VMSx3)

Equipment location
(Signalx3)

Equipment Location
(VMS)

Equipment Location
(VMS)

Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

13 Wed
Equipment location &
Pow/Com (KSDS)

Equipment location
(Signalx3)

Equipment location &
Pow/Com (KSDS)

Equipment location &
Pow/Com (KSDS)

Equipment location
(Signalx3)

Pow/Com & Buried  material
(Signalx3)

IS Improvement Concept
(Signalx3)

14 Thu
Equipment location &
Pow/Com (BTRAC)

Equipment location
(Signalx2)

Equipment location &
Pow/Com (BTRAC)

Equipment location &
Pow/Com (BRTC)

Equipment location
(Signalx2)

Pow/Com & Buried  material
(Signalx2)

IS Improvement Concept
(Signalx2)

15 Fri
Buried Material Spare
(Signalx3)

Buried Material Spare
(Signalx3)

Departure from Bengalure
Equipment location &
Pow/Com (BTIC)

Departure from Bengalure
Buried Material Spare
(Signalx3)

IS Improvement Concept
(Signalx3)

16 Sat
Buried Material Spare
(Signalx3)

Buried Material Spare
(Signalx3)

Equipment location &
Pow/Com (BRTC)

Buried Material Spare
(Signalx3)

Buried Material Spare
(Signalx3)

17 Sun Departure from Bengalure

18 Mon Departure from Bengalure I/F&Analyze of Probe data
Buried Material Spare
(Signalx3)

Buried Material Spare
(Signalx3)

19 Tue
 Pow/Com & Buried material
(VMSx2)

 Pow/Com & Buried material
(VMSx2)

IS Improvement Drawing
(signalx3)

20 Wed
 Pow/Com & Buried material
(VMSx1)

 Pow/Com & Buried material
(VMSx1)

IS Improvement Drawing
(signalx3)

21 Thu
location/Cable Drawing
(BTIC)

Select Trial Digging location
IS Improvement Drawing
(signalx3)

22 Fri
location/Cable Drawing
(BTRAC)

location/Cable Drawing
(VMS)

IS Improvement Drawing
(signalx3)

23 Sat
location/Cable Drawing
(KSDS)

Contract of Trial Digging
IS Improvement Drawing
(signalx3)

24 Sun Departure from Bengalure

25 Mon Trial Digging Test (VMS)
IS Improvement Drawing
(signalx3)

26 Tue Trial Digging Test (Signal)
IS Improvement Drawing
(signalx3)

27 Wed Departure from Bengalure Departure from Bengalure

23 Thu Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure

24 Fri
Internal Meeting Meeting with
DULT

Internal Meeting Meeting with
DULT

Internal Meeting Meeting with
DULT

Internal Meeting Meeting with
DULT

Internal Meeting Meeting with
DULT

Internal Meeting Meeting with
DULT

Internal Meeting Meeting with
DULT

25 Sat
Basical Concept of OM
(BTIC/KSDS)

Basical Concept of OM
(BTIC/KSDS)

Basical Concept of TS
(BTIC/BTRAC/KSDS)

Basical Concept of OM
(BTRAC)

Basical Concept of TS
(Signal/ATCC/Que)

Centre Equipment &
Installation (TMC/KSDS)

Centre Equipment &
Installation (TMC/KSDS)

26 Sun

27 Mon
Basical Concept of OM
(BTRAC)

Basical Concept of OM
(BTIC/KSDS)

Basical Concept of TS
(BTIC/BTRAC/KSDS)

Basical Concept of OM
(BTRAC)

Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (VMSx1)

Equipment location &
Pow/Com (VMSx1)

28 Tue
Basical Concept of OM
(BTIC/KSDS)

Basical Concept of OM
(BTIC/KSDS)

Basical Concept of TS
(BTIC/BTRAC/KSDS)

Basical Concept of OM
(BTRAC)

Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (VMSx2)

Equipment location &
Pow/Com (VMSx2)

29 Wed Arrival at Bengalure
Basical Concept of OM
(BTRAC)

Basical Concept of OM
(BTIC/KSDS)

Basical Concept of TS
(BTIC/BTRAC/KSDS)

Basical Concept of OM
(BTRAC)

Basical Concept of TS
(Signal/ATCC/Que)

Gathering information of the
Sub Contractor

Gathering information of the
Sub Contractor

30 Thu Meeting with DULT Meeting with DULT Meeting with DULT
Basical Concept of TS
(BTIC/BTRAC/KSDS)

Basical Concept of OM
(BTRAC)

Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (Signalx4)

Equipment location &
Pow/Com (Signalx4)

1 Fri

Meeting with
Commissioner DULT
Basical Concept of OM &TS
(BTRAC)

Meeting with
Commissioner DULT
Basical Concept of OM &TS
(BTRAC)

Meeting with
Commissioner DULT
Basical Concept of OM &TS
(BTIC/KSDS)

Meeting with
Commissioner DULT
Basical Concept of OM &TS
(BTIC/KSDS)

Meeting with
Commissioner DULT
Basical Concept of OM &TS
(BTRAC)

Meeting with
Commissioner DULT
Basical Concept of OM &TS
(BTRAC)

Meeting with
Commissioner DULT
Equipment location &
Pow/Com (Signalx5)

Meeting with
Commissioner DULT
Equipment location &
Pow/Com (Signalx6)

2 Sat Meeting with DULT on OM Meeting with DULT on OM
Basical Concept of OM &TS
(BTIC/KSDS)

Basical Concept of OM &TS
(BTIC/KSDS)

Basical Concept of OM &
TS(BTRAC)

Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (Signalx5)

Equipment location &
Pow/Com (Signalx5)

3 Sun

4 Mon Meeting with BRTC on OM Meeting with BRTC on OM
Meeting with Trimax on

BMTC I/F

Meeting with Trimax on

BMTC I/F

Meeting with BRTC on OM
Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (Signalx5)

Equipment location &
Pow/Com (Signalx5)

5 Tue
Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

Meeting with
Commissioner BTRAC/
Director IT BMTC

6 Wed
Basic Concept of TS &OM
(DULT)

Basic Concept of TS &OM
(DULT)

Basic Concept of TS &OM
(DULT)

Basic Concept of TS &OM
(DULT)

Basic Concept of TS &OM
(DULT)

Basic Concept of TS &OM
(DULT)

Meeting on Basic Concept of
TS &OM (DULT)

Meeting on Basic Concept of
TS &OM (DULT)

7 Thu
Meeting with
Commissioner DULT

Meeting with
Commissioner DULT

Meeting with
Commissioner DULT

Meeting with
Commissioner DULT

Departure from Bengalure
Meeting with
Commissioner DULT

Meeting with
Commissioner DULT

Meeting with
Commissioner DULT

8 Fri Sign of Comissioner DULT Sign of Comissioner DULT Departure from Bengalure Departure from Bengalure
Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (Signalx5)

Equipment location &
Pow/Com (Signalx5)

9 Sat Departure from Bengalure Departure from Bengalure
Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (Quex1)

Equipment location &
Pow/Com (Quex1)

10 Sun

11 Mon
Gathering information of the
Sub Contractor

Gathering information of the
Sub Contractor

Gathering information of the
Sub Contractor

12 Tue
Equipment location &
Pow/Com (Quex1)

Equipment location &
Pow/Com (Quex1)

Equipment location &
Pow/Com (Quex1)

13 Wed
Basical Concept of TS
(Signal/ATCC/Que)

Equipment location &
Pow/Com (Quex2)

Equipment location &
Pow/Com (Quex2)

14 Thu Departure from Bengalure
Equipment location &
Pow/Com (Quex2)

Equipment location &
Pow/Com (Quex2)

15 Fri
Equipment location &
Pow/Com (Quex2)

Equipment location &
Pow/Com (Quex2)

16 Sat
Equipment location &
Pow/Com (Quex2)

Equipment location &
Pow/Com (Quex2)

17 Sun
Equipment location &
Pow/Com (Quex2)

Equipment location &
Pow/Com (Quex2)

18 Mon
Equipment location &
Pow/Com (Quex2)

Equipment location &
Pow/Com (Quex2)

19 Tue
Equipment location &
Pow/Com (ATCCx2)

Equipment location &
Pow/Com (ATCCx2)

20 Wed
Equipment location &
Pow/Com (ATCCx3)

Equipment location &
Pow/Com (ATCCx3)

21 Thu
Equipment location &
Pow/Com (ATCCx3)

Equipment location &
Pow/Com (ATCCx3)

22 Fri Departure from Bengalure Departure from Bengalure

April

Jun

July

Consultant
Day

JICA



Schedule of the Third Field Survey

Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara

7 Wed Arrival at Bengalure Arrival at Bengalure

8 Thu

Internal Meeting with
Counterpart
Meeting with Commercial
Tax Department

Internal Meeting with
Counterpart
Meeting with Commercial
Tax Department

9 Fri
Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

10 Sat Documentation Documentation
11 Sun Documentation Documentation

12 Mon
Meeting with Mr.P.N.Karanth
Meeting with Shimizu Corp.
India

Meeting with Mr.P.N.Karanth
Meeting with Shimizu Corp.
India

13 Tue
Discussion with Bharat
Sanchar Nigam Ltd

Discussion with Bharat
Sanchar Nigam Ltd.

14 Wed
Meeting with DULT
Commissioner
Meeting with PWC

Meeting with DULT
Commissioner
Meeting with PWC

15 Thu Departure from Bengalure Departure from Bengalure

Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara
7 Sat Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure
8 Sun Documentation Documentation Documentation

9 Mon
Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

10 Tue Documentation Documentation Documentation

11 Wed
Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

12 Thu
Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

13 Fri
Meeting with DULT
Commissioner

Meeting with DULT
Commissioner

Meeting with DULT
Commissioner

14 Sat Documentation Documentation Documentation

15 Sun
Meeting with Commercial
Tax Department

Meeting with Commercial
Tax Department

Meeting with Commercial
Tax Department

16 Mon
Discussion with Bharat
Sanchar Nigam Ltd.

Discussion with Bharat
Sanchar Nigam Ltd.

Discussion with Bharat
Sanchar Nigam Ltd.

17 Tue
Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

Meeting with DULT ITS
Special Officer

18 Wed Departure from Bengalure Departure from Bengalure Departure from Bengalure

Day
JICA Consultant

Jun

Day
JICA Consultant

Dec



Schedule of the Fourth Field Survey

Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otuka Tahara

20 Thu Arrival at Delhi

21 Fri
Meeting with JICA Office
Meeting with JICA Experts

Arrival at Bengalure Arrival at Bengalure

22 Sat Arrival at Bengalure
23 Sun Arrival at Bengalure Site Survey Arrival at Bengalure Arrival at Bengalure

24 Mon
Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

25 Tue
Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

26 Wed

Meeting with Karnataka
State
PM:Departure from
Bengalure

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

Meeting with Karnataka
State

27 Thu
AM:Leaving to Delhi
PM:Meeting with MoUD

AM:Leaving to Delhi
PM:Meeting with MoUD
Departure from Delhi

Meeting with Karnataka
State

Meeting with Karnataka
State
Departure from Bengalure

Meeting with Karnataka
State

Meeting with Karnataka
State

28 Fri Departure from Delhi other duty
Meeting with Karnataka
State
Departure from Bengaluru

Meeting with Karnataka
State
Departure from Bengaluru

29 Sat
Follow up work for Sub
Contractor
Departure from Bengaluru

30 Sun

Day
JICA Consultant

Apr



Schedule of the Fifth Field Survey

Kawahara Sakabe Okuda Totani Kondo Wakatsuki Noda Takahashi Iseki Otsuka Tahara

28 Wed Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure Arrival at Bengalure
29 Thu Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT
30 Fri Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT Metting with DULT

1 Sat
Metting with DULT(ITS
Officer)

Metting with DULT(ITS
Officer)

Metting with DULT(ITS
Officer)

Metting with DULT(ITS
Officer)

Metting with DULT(ITS
Officer)

Metting with DULT(ITS
Officer)

2 Sun Documantation Documantation Arrival at Bengalure Arrival at Bengalure Documantation Documantation Documantation Documantation

3 Mon
Meeting with BTP(Facility
Management Contractor)

Meeting with BTP(Facility
Management Contractor)

Meeting with BTP(Facility
Management Contractor)

Meeting with BTP(Facility
Management Contractor)

Meeting with BTP(Facility
Management Contractor)

Meeting with BTP(Facility
Management Contractor)

Meeting with BTP(Facility
Management Contractor)

Arrival at Bengalure
Meeting with BTP(Facility
Management Contractor)

4 Tue Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP Meeting with BTP

5 Wed Arrival at Delhi Arrival at Delhi
Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

Metting with
DULT(Commissioner)

6 Thu
Meeting with JICA
Meeting with MoUD

Meeting with JICA
Meeting with MoUD

Meeting with JICA
Meeting with MoUD

Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP

7 Fri
AM:Meeting with MoUD
PM: DEL->BLR

AM:Meeting with MoUD
PM: DEL->BLR

AM:Meeting with MoUD
PM: DEL->BLR

Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP Meeting with DULT,　BTP

8 Sat Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT Meeting with DULT
9 Sun Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation Documentation

10 Mon Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT
11 Tue Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT Discussion with DULT

12 Wed
Signing of M/D
PM: BLR->DEL

Signing of M/D
PM: BLR->DEL

Signing of M/D
PM: BLR->DEL

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

13 Thu
Report to JICA Office
(Follow up on MoUD)

Report to JICA Office
(Follow up on MoUD)

Report to JICA Office
(Follow up on MoUD)

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

Documantation
Follow-UP works

14 Fri Departure from Delhi Departure from Delhi Departure from Delhi Departure from Bengalure Departure from Bengalure Departure from Bengalure Departure from Bengalure Departure from Bengalure Departure from Bengalure Departure from Bengalure Departure from Bengalure

Jul

Day
JICA Consultant

Jun



 

 

Appendix-3 

List of Parties Concerned in the Recipient Country 

  



List of Parties Concerned in the Recipient Coutry

Ms. Majula IAS Commissioner, DULT
Mr. Darpan Jain IAS Commissioner, DULT
Mr. N.Murali Krishna ITS Special Officer
Mr. Shamanth.P.K Head of TETC (Traffic Engineering Transportation Cell)
Mr. Siva Subramaniam.J Transport Planner
Mr. Manohar Meena ITS Specialist

Mr. RI Kasim Assistant Commissioner of Police (Traffic & Planning)
Mr. Diwakar Traffic Police
Mr. Malikarjuna Project Manager, CMS

Mr. Bishwajit Mishra Director (Information Technology)
Mr. Nagendra Chief Manager

Mr. Basvaraj R Kabade Executive Engineer, Traffic Cell

Directorate of Urban Land Transport (DULT)

Bengaluru Traffic Police (BTP)

Bengaluru Metropolitan Transport Corporation (BMTC)

Bruhat Bengaluru Mahanagara Palike (BBMP)
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Minutes of Discussions 
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Appendix-5 

Soft Component (Technical Assistance) Plan 

  



 
 
 
 
 
 

PREPARATORY SURVEY 

ON THE PROJECT 

FOR 

BENGALURU METROPOLITAN REGION ITS 
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１．Background 

(1) Background of the Project 

"The Master Plan Study on the Introduction of Intelligent Transport Systems (ITS) in 

Bengaluru and Mysore in India (January 2014 to June 2015)" (hereinafter referred to as 

"the Master Plan Study") was conducted by the Japan International Cooperation Agency 

(JICA). The Master Plan Study proposes to develop various ITS in Bengaluru 

Metropolitan Area in phases: Short-term (Phase 1: 2015 to 2019), Mid-term (Phase 2: 

2020 to 2024), and Long-term (2025 onwards). 

After the Master Plan Study, the Technical Review for Bengaluru Peripheral Ring Road 

Construction Project (hereinafter referred to as “Technical Review Study”) was done from 

April to December 2015 by JICA and the top priority issues for ITS were identified as 

development of the "Bengaluru Traffic Information System" and "Signal System". 

 

(2) Background of the Soft Component 

The systems to be installed on this Project are as follows: 

1) BTIC System 

DULT has no experience in the operation and management of BTIC system. Therefore, 

smooth commencement will be difficult in the initial stage just with the guidance in system 

operation/maintenance provided by the contractor. Furthermore, sustainable and constructive 

usage of traffic information will also be difficult because of inadequate knowledge in method 

of analysis for traffic information. 

Hence, assistance to acquire sufficient skills required for operation and maintenance (O&M) 

as well as preparing an operation/maintenance manual for the BTIC system for its smooth 

commencement is necessarily to be provided. Acquiring knowledge on methods of analysis 

for traffic information, utilization for transport planning, and appropriate information 

management also need to be assisted by the soft component. 

 

2) TMC System 

The signal system to be developed in this Project requires to review parameters according to 

the changes in traffic condition. The traffic signals have already been operated by the BTP. 

However, the BTP does not have enough experience or skills to properly grasp the traffic 

condition and continuously maintain control the functions of the signal system such as setting 

parameters responding to the changes of traffic condition. There are also issues on the 

capability for proper improvement/maintenance of the intersections where the traffic signals 

will be installed to exert the effect of the signal function and proper method for educational 

activities on traffic safety provided by police officers. 

Therefore, technical assistance by soft component is required mainly for methods of traffic 
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survey to review parameters, parameter setting, and management of traffic information 

including amendment of the current operation/maintenance manual. Method of improving 

road intersections to enhance the effect of signal control and educational activities to raise 

awareness of drivers and residents on traffic safety conducted by police officers also need to 

be assisted by the soft component. 

 

VMS has already been operated by the BTP; however, the BTP has no experience to 

comprehend traffic information obtained from BTIC system and accordingly set the necessary 

information to VMS system. 

Therefore, training through the soft component is required mainly for methods of 

comprehending traffic information obtained from BTIC system, collecting/managing 

information to be provided such as traffic accidents, and deciding necessary information to be 

shared. 

As for the methods of O&M for system and device, the manual and training will be 

separately given by the contractor. 

 

(3) Concept of the Soft Component 

The following items from (a) to (g) shall be conducted properly for the efficient operation of the 

systems mentioned above: 

 

(a) Basic operation / maintenance of each system; 

(b) Integrated and efficient operation / management of each system; 

(c) Management of the traffic information of BTIC system; 

(d) Operation / management of the signal system including setting various parameters; 

(e) Operation / management of VMS for the provision of the traffic information; 

(f) Analysis of the traffic information of BTIC system and reflecting that to the road transport 

policy; and 

(g) Conducting educational activities for the improvement of traffic safety. 
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２．Goals of the Soft Component 

The goals of the soft component for each party are as follows: 

Table-1  The Goals of the Soft Component 

Name of Body Object Person Goal 

DULT Engineers responsible for the 
operation / maintenance of BTIC 
System and for planning the road 
transport policy. 

Available to conduct a stable and 
sustainable provision of traffic 
information from the BTIC System. 

Available to utilize the collected / 
analyzed data efficiently. 

BTP Engineers responsible for the 
operation / maintenance of TMC 
System for conducting the design of 
intersections. 

 

Available to conduct a stable and 
sustainable operation of TMC 
System. 

Available to conduct a sustainable 
adjustment of the parameters setting 
for signal system. 

BBMP Engineers responsible for planning of 
the road traffic policy and conducting 
the design of intersections. 

Available to plan an efficient road 
transport policy and design 
intersections properly. 

 

３．Effect of the Soft Component 

(1) Effect of the Soft Component on BTIC System 

 The role of each agency related to the city traffic can be clarified. 

 The collaborative relationship of system operation, road traffic management, and road traffic 

planning among each related agency can be clarified. 

 The technical capability for conducting basic O&M can be developed through preparing the 

O&M manuals in the soft component. 

 The way to control and make efficient use of traffic information can be acquired. 

 

(2) Effect of the Soft Component on TMC System (Signal System・VMS System) 

 The technical capability for conducting basic O&M can be developed through preparing O&M 

manuals in the soft component. 

 The skills to do research on traffic condition, properly grasp traffic condition, and reconfigure 

operation can be developed through continuously resetting the parameters responding to the 

changes of local facilities and traffic condition. 

 The way to conduct O&M and improve the intersection for enhancing effect of the signal 

system can be acquired. 

 The way of traffic control and enlightenment activity for improvement of traffic manners can be 

acquired. 
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４．Confirmation Method of the Outcome Achievement 

During the technical support, it is necessary to grasp the value of the outcome achievement in each 

case. From a quantitative perspective, the person in-charge of the technical support arranges the 

expected outcome in the evaluation table and gathers the result. The Case of the Evaluation Table of 

the Outcome Achievement is indicated in Table-2. 

 

Table-2  Case of the Evaluation Table of the Outcome Achievement 

Evaluation Item Grade 

From the technological aspect of conducting O&M in BTIC System 
1. Organizational structure  
・Do you understand the role of each agency and activity? 
・Is the way clarified to offer necessary information and to cooperate with each 
agency?  
2. Planning O&M manual  
・Do you understand the process in conducting O&M? 
3. Information control technique 
・Do you understand basic traffic information control technique? (include 
managing link and section) 
・Do you understand the structure of database? 
4. Methods on analysis and utilization of information 
・Do you understand the methods on analysis of information? 
・Do you understand the methods on utilization of information? 

 

From the technological aspect of conducting O&M in the TMC System 
1. Revising the O&M manual 
・Do you understand the process in conducting O&M? 
2. Information control technique 
・Do you understand traffic information control technique? 
・Do you understand the structure of database? 
3.Traffic survey and analysis/ application to signal system 
・Do you understand the way of traffic survey? 
・Do you understand the result of traffic survey and the analysis of traffic 

information? 
・Do you understand the application to signal system? 
4. The way to reset the signal system 
・Do you understand the calculational procedure of proper parameter? (signal 

phase and timing) 
・Do you understand the way to reset the design of sub-area? 
5. Design of intersections/maintenance 
・Do you understand the configuration design of intersections? 
・Do you understand marking design of intersections? 
6. Effective use of the signal system 
・Do you understand the way of traffic control? 
・Do you understand the way of enlightenment activity for the improvement of 
traffic manners? 
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５．Action and Support Plan 

 

(1) Target Members of Soft Component 

The soft component training will be conducted mainly to the engineers of DULT and BTP; engineers 

of BBMP (Bengaluru City Government) will also be included. The number of target members for 

technical support and groups divided by specialty are shown in Table-3. 

 

Table-3 Number of Target Members for Technical Support and Group According to Specialty 

 

Agency Duties 
Number of People 

Group Responsible 
Person 

Person 
in-charge 

DULT 
Operation 1  2  A 

Transport Planning 1  6  B 

BTP 
Operation 1  6  C 

Parameter Setting 1  6  D 
Intersection Designing 1  6 E 

BBMP (Bengaluru 
City Government) 

Transport Planning 1 4 F 
Intersection Designing 1  4  G 

 

(2) Contents of Activities for Technical Support 

The contents of activities for technical support are shown in Table-4. 

 

Table-4 Contents of Activities for Technical Support 

DULT：BTIC System （One Month） 

Contents of Activities Group 
Period 

Required 
(Week) 

1. Demarcation of roles among related agencies and method of 
cooperation/coordination with each agency 
 

A- F 
（Responsible 

Person） 
0.5 

2. Preparation of system O&M manual 
 

A 1.5 

3. Method of information management  
 

A 0.5 

4. Methods for analysis and utilization of information 
 

B, F 1.0 

5.Explanation of required organization structure for 
information management and BTIC system in the future 

 
A, B, F 0.5 

6. Assessment 
 

A, B, F - 

BTP: TMC System (One Month) 
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Contents of Activities Group 
Period 

Required 
(Week) 

1. Amendment of O&M manual for system 
 

C 1.5 

2. Method of information management 
 

D 0.5 

3. Method/analysis of traffic survey and method of applying to 
signal designing 

 
D 0.5 

4. Method to review parameters for traffic signal operation 
 

D 0.5 

5. Method of intersection designing/maintenance 
 

E, G 0.5 

6. Explanation of fundamentals and method of educational 
activities and raising awareness of traffic safety 

 
C, D, E 0.5 

7. Assessment 
 

C, D, E, G - 

 

(3) Support from Japan 

The number of people in-charge of technical support from Japan is one engineer who advises the 

BTIC in great part (Japan: 0.5 months, Bengaluru: 1.0 month) and one engineer who advises the 

TMC in great part (Japan: 0.5 months, Bengaluru: 1.0 month)  

 

７．Operating Schedule 

Fieldwork period is from September 2019, after the operational explanation by supply traders, to 

October 2019.  
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８．Deliverables 

The deliverables of the soft component are as follows: 

(1) Final report for the Indian government 

(2) Final report for JICA 

(3) Manual of O&M 

 

９．Primary Responsibility of the Other Country’s Institute 

The JICA Study Team would need for target achievement of the soft component not only the results 

of the soft component investment but also continually conducting the O&M by the country’s 

institute and BTP. The primary responsibilities of the country’s institute and BTP are as follows: 

Analysis of traffic conditions by using BTIC System and development of traffic plan 

・DULT analyses traffic condition based on the BTIC System and continually implement 

the traffic plan. In addition, DULT cooperates with each agency, shares the problem, and 

discusses preferential plan periodically and continually. 

Enlightenment activity for signal system to BTP, residents, and drivers 

・BTP teaches the way of traffic control continually to the local traffic office in order to 

use the signal system effectively at the intersection. 

・BTP makes residents and drivers know pedestrian’s manners, driver’s manners, and so 

on, and move ahead on the enlightenment activity for improvement of traffic manners.  

・DULT cooperates with BTP and move ahead on the enlightenment activity. 

Improvement of traffic information and the way to offer them by using the BTIC System 

・DULT discusses with each agency periodically and continually and is concerned in 

gathering necessary information to offer it to the BTIC System. In addition, DULT has 

to make a study on the ways to offer information and traffic information considering 

the needs and improvement from now on. 
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