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CHAPTER |1 INTRODUCTION

1. Introduction
1.1. Statement of problems
Road traffic accident is a serious problem causing more than 10,000 deaths in

Thailand annually (Royal Thai Police, 2013), as shown in Figure 1. In addition, Thailand
has the third highest road fatality rate in the world (WHO, 2013).
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Figure 1 The trend of road traffic accidents in Thailand
Source: Royal Thai Police (2013)

Various concerned authorities have put a lot of efforts and budget to find the
causes of traffic accidents by the development of road accident databases. Road
accident data has been conducted in many organizations, for example, police database,
called POLIS, developed by the Royal Thai Police (RTP), Highway Accident Information
Management System (HAIMS) developed by the Department of Highways (DOH),
Emergency Medical Service (EMS) database developed by the Ministry of Public Health
(MOPH), and Thai Road Safety Collaboration (ThaiRSC) database developed by the
Road Accident Victims Protection Company Limited (RVP). However, these databases
have been used separately for different purposes and lack of an integration, as shown
in Figure 2. Apart from integration issue, difficulty to access and visualize crash database
is the other important problem of the existing databases.
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Figure 2 Road accident reporting and databases in Thailand.

In developed countries, several road accident databases and safety maps (or
called risk maps) have been developed and widely used. As shown in Figure 3, the maps
make the user easy to envision the most dangerous or safest locations (road sections
or junctions) within a specific area.

Fatality Analysis Reporting System
(FARS)

PTV-EUSKA

Safety Map T .l

The Power of Dreams

Figure 3 Examples of road accident databases and safety maps in developed
countries.

From the literature, most safety maps present the locations where people are
being killed, seriously or slightly injured. Distinctly, the safety map, developed by Honda,
retrieve sudden braking information from internavi system installed in Honda cars
running over Japan, and traffic accident information from all road users (drivers, riders,
and pedestrians). This safety map has been developed from the voice of everyone in
the hope and look forward to the world that everyone can live in peace more
(www.honda.co.jp/safetymap).
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In Thailand, the RVP has attempted to overcome the previous issue by
developing the road accident database called ThaiRSC in which the accident data are
collected from several sources including road victims, who claim for compulsory
insurance, hospital, and their local partners in different provinces. As a result, the
database covers major road accidents in Thailand. Besides the database, the road
accident map has been developed. As shown in Figure 4, the map can present the
location of different road accident severities. Users can easily visualize the hazardous
or high risk locations from the map. However, there is still a gap in realizing the details
of accident location for road users and reporting related data of the accidents from road
users.
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Figure 4 ThaiRSC user interface.
(Source: www.thairsc.com/)

Although Thai government is putting a lot of efforts and budget to save more lives
from road accidents, road users and society have paid less attention on road safety
culture. One assumption is that to increase attention or awareness of individuals, each
individual should have perceived that road accident is a high risk for himself/herself,
his/her family, and the society. If so, with no enforcement their behaviour would change
to be the safety culture. Thus, the key success is how to raise personal awareness that
road accident is a high risk and severity for oneself. Road safety map, which shows
traffic accident information, could be a tool for turning road users to be aware of
accidents around themselves, and reporting to organizations that have responsibility to
solve the problem.
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1.2. Research objectives

The research aims to develop interactive road safety map called “Safe Applica”
that

¢ allow anyone to easily access and perceive incident information, for example,
use for daily travel or national holidays (New year, Songkran festival);

¢ allow concerned authorities to use collected data for solving and preventing
road traffic accident, for example, identification of black spot locations
(passive approach), implementation of road safety audit (active approach);

e can be further developed by integrating previous ATRANS research tools, for
example, driving styles evaluation using smartphones.

The objectives of this common research can be separated as follows:

e To review road accident data and analysis in Thailand and other countries;

e To propose reliable interactive safety map (i.e. Safe Applica) based on
technology transfer from developed country(ies); and

e To push the Safe Applica into practice in Thailand.

By implementing the Safety Applica in Thailand, the researchers expects that
individuals and Thai society could realize the risk of traffic accident and raise their
awareness on traffic safety.

1.3. Scope of the research
The research are separated into 3 phases (years):

Phase 1. Review of road safety data and analysis (Fiscal year 2014)

In the first phase, road safety data and analysis were reviewed. The review phase
consists of three main tasks: literature review, transferability of road safety map, and
stakeholder interviews.

Task 1.1: Literature review

Previous studies and other media related to road safety data and analysis in
Thailand and other countries were reviewed. This task helped the researchers to
understand the gap of existing data and analysis in Thailand and recognize good
practices, which can be applied to develop Safety Applica.

Task 1.2: Transferability of road safety map
Based on technology transfer from HONDA Company in Japan, a framework of
Safe Applica was proposed to test whether it fit to Thailand or need further adjustment.

Task 1.3: Stakeholder interviews

Stakeholder interviews were conducted to obtain their current practices and
challenges in road safety improvement from local authorities (such as provincial police
stations, Bureau of Highways, Bureau of Rural Roads, Provincial Health Offices, and
Insurance Network) in five pilot study areas (Figure 5), including Bangkok, Chiang Mai,
Khon Kaen, Ubon Ratchathani, and SongKhla. The basic information of the five cities
are presented in Table 1. However, in the first phase, the stakeholder interviews were
mainly focused in Khon Kaen and Songkhla as pilot areas. The local authorities and
road users in the two pilot areas were also asked to share their idea about the preliminary
user interface of Safe Applica and identify black spot locations.
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Table 1: Basic information of the five study areas

Registered Registered
Provi Area gister Density vehicles in 2013 @
rovince km?2) @ population | . h/km?) @
(km) in 2013® | (inh/km?) passenger
: motorcycles
car & pick up
Chiang Mai 20,107.057 | 1,666,888 82.90 459,217 731,205
Khon Kaen 10,885.991 | 1,781,655 163.66 292,925 436,189
Ubon Ratchathani | 16,112.650 | 1,836,523 113.98 199,303 426,392
Bangkok 1,568.737 | 7,791,252 4,966.58 4,726,891 3,066,088
Songkhla 7,393.889 | 1,389,890 187.97 313,420 466,145

Data source: (1) Department of Provincial Administration;

(2) Department of Land Transport.

Phase 2: Safe Applica prototype development (Fiscal year 2015)
The second phase consists of seven key tasks. The details are as follows:

Task 2.1: Data pre-processing

The researchers will collect historical crash data acquired from Thai authorities.
Database structure of the obtained historical crash data and the existing Honda Safety
Map’s database would be compared. Only major data fields will be imported to the Safe
Applica. The researchers will perform a data pre-processing to make sure that the data
structure complies with the existing accident database as much as possible.

Task 2.2: Data import and database development

The Honda team would import crash data to their existing safety map database.
Note that the database server would be in Japan, which is financially supported by the
Honda team. Honda team will modify the existing database, if necessary, to
accommodate crash data from Thailand.

Task 2.3: Data analyses and visualization

Since we believe that the raw crash data are difficult to understand, the
researchers will discuss with the local authority regarding their opinions on the
information they need to make a decision in the road safety improvement program. The
researchers then determines the appropriate data analyses and visualization, applicable
for alocal agency specified in the Phase 1 study. With the reseachers’ recommendation,
Honda team will be responsible for developing a user interface (Ul) to accommodate
such requirements.

Task 2.4: Web interface translation
The researchers will be responsible for translating the Honda Safety Map web
application from Japanese into Thai language.

Task 2.5: Hiyari-Hatto data input

The Honda team will modify a mobile web application for reporting Hiyari-Hatto
spots according to the Thai local authority needs. The researchers will conduct a series
of workshops to collect black spot locations from the locals.
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Task 2.6: Pilot implementation

Once the Safe Applica is completed, the researchers will work with the local
agency in using the Safe Applica to come up with the road safety improvement projects
based on information provided from the Safe Applica.

Task 2.7: Public Event
The Safe Applica and its impacts on the study area would be reported in the
ATRANS Symposium and the ATRANS roundtable meeting.

Phase 3: Extended implementation (Fiscal Year 2016)
Other local agencies who show their interests in joining the Safety Map program
will be carried on in the third phase.
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CHAPTER 2 UTERATURE REVIEW

2. Literature review
2.1. Road accident data

Road accident data consists of various information related to road accident. The
details of accident data depend on the purpose of data usage. Accident data are
generally employed to improve a level of road safety and to reduce a number of traffic
accidents. Thus, the accident data is a key component for road safety management in
which it ensures the effectiveness and efficiency of any road safety countermeasures.
WHO (2010) emphasized that reliability and accuracy of accident data are two major
characteristics of road accident data. They effect to identify the problems, risk factors
and priority areas, and lead to correct strategies and targets.

Road accident data can be generally categorized such as accident data, vehicle
data, road user data, and other related data. The accident data is basic information which
present general facts of each accident. The vehicle data includes the details of vehicle(s)
related to the accident. The road user data covers the details of drivers, passengers,
pedestrians, and/or victims. Austroads (1997) recommended that the accident-level
variables, vehicle-level variables, and road user-level variables should be collected
thoroughly. ADB (1996) also suggested that accident data need to answer the following
guestions:

¢ where accidents occur;

e when accidents occur;

e who was involved;

¢ what was the result of the collision;

¢ what were the environmental conditions; and
¢ how did the collision occur.

2.2. Road accident analysis

Road accident analysis is an important process of road safety management,
especially for hazardous (black spot) location treatment. Various methods have been
proposed and implemented. Some road safety agencies have applied statistical based
approach to analyze accident data to introduce appropriate road safety policies, such as
human behavior control (e.g. speed control, alcohol control, mobile phone using control,
etc.), injury reduction (e.g. helmet usage, safety belt enforcement, road environment
improvement, etc.), post-injury management, road safety education. Some authorities
have employed geographic tools to identify black spot locations/sections.

In this section, methodology, data needed, and output of accident analysis are
reviewed.
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2.2.1. Methodology for accident analysis

Elvik (2007) classified the methods for black spot analysis into three approaches:
1) Numerical based approach such as
a) Accident number method
b) Accident density method
c) Accident rate method
d) Accident rate and number method
2) Statistical based approach such as
a) Critical value of accident number
b) Critical value of accident rate
3) Model based approach such as
a) Empirical Bayes
b) Dispersion value

The details of each method can be briefly explained as follows.

e Accident Number Method

Accident number method simply uses the number (or frequency) of accidents
occurred in the study area to rank hazardous intersections and road sections. For the
intersections, every approaching road sections, typically about 100 meters away from
the intersection, should be considered. For the road sections, the length of road section
should be defined, for example 100 meters, in order to compare the number of accidents
among identical road sections. In addition, the time period should be defined. This
method is quite simple. However, it may be bias for the case with high traffic because
the method does not take the traffic exposure into account.

e Accident Density Method

Accident density method can be calculated from the number of accidents per unit
length of a road section. The sections with more than a predetermined number of
accidents are classified as high accident locations or black spot locations.

e Accident Rate Method

Accident rate method requires traffic volume in the analysis. A common accident
rate can be calculated from the following formula:

Ax108

Rsec = 365XTXVXL (2.1)
where
R, = accident rate for the road section
A = a number of reported accidents (cases)
T = time period of the analysis (years)
\% = annual average daily traffic volume or AADT (vehicles/day)
L = length of the road section (kilometers)
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e Accident Rate and Number Method

Accident rate and number method is a combination of the previous two methods,
i.e. the accident rate and the number of accident. This method would like to reduce an
error for the case with low traffic volume. Such as the accident location will be considered
as black spot if accident rate over 57.07 and number of accident over 8.

e Critical Value of Accident Number Method

This method compares the actual number of accidents (or accident frequency)
with the critical value based on statistical consideration. If the number of accidents is
higher than the critical value, it will be considered as a black spot location. The critical
value can be calculated from the following formula:

Ac = Agye + kgJAqve/L;j — 0.5/L; (2.2)
where
A. = critical accident number
A.e = average accident number for all road sections
L = length of road section
kg factor from the confidence level

1.282 for the 90% confident level
1.645 for the 95% confident level
2.327 for the 99% confident level

e Critical Value of Accident Rate Method

Critical value of accident rate or called rate quality control method does not only
calculate the accident rate of road sections, but also do the statistical test. Black spot
location can be identified if the actual accident rate (R,.7) of that location is greater than
the critical accident rate (R.) significantly. The critical accident rate can be determined
from the following formula:

R 1

=
a
I

critical accident rate per 100 million vehicle kilometers (or per
million entering vehicles)

average crash rate

factor from the confidence level

1.282 for the 90% confident level

1.645 for the 95% confident level

2.327 for the 99% confident level

traffic base (same unit as R and R,).

2
I

B

For the case of road section,

YearxAADT xsection lengthx365
TB = g (2.4)

108
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For the case of intersection,

TB:Zme”@x%”” (2.5)
2 2
where
Vi, V3 = approaching annual average daily traffic volume (AADT) of
main road
V,,V, = approaching annual average daily traffic volume (AADT) of
minor road.

For the case of T-intersection,

7B=2xJ%ﬂ§@xn (2.6)
2

Black spot location can be ranked by using the danger factor (DF), which is

DF = R4cr (2.7)

R¢

e Model Based Method

Model-based methods for black spot identification are derived from a multivariate
accident prediction model. The popular based models are Empirical Bayes (EB) and
Dispersion value. This method usually compares the estimated value from the model
with critical value based on significance level. If the probability that the number of
accidents exceeds the critical value for a black spot with the significant value, it will be
considered as a black spot location. For the EB model, the probability can be calculated
from the following formula:

PX 2 Xy A,T) = 1 — Zmn -1 AT =T (2.8)
where
p(X = xpinlAiT;) = probability that the recorded number of
accidents exceeds the critical value
X = recorded number of accident
A = expected number of accident per kilometer of road
T = time
[ = road length

e Accident Severity Method

Accident severity method generally identifies black spot locations by considering
severity of traffic accident. Several severity indices (SI) have been proposed. For
example, based on the economic cost of accident, Thaneerananon (2006) proposed
simple severity indices that can be normalized to the same unit as follows:

For a fatal accident, weight =4 per one fatality
For a seriously injured accident, weight = 3 per one serious injury
For a slightly injured accident, weight =1 per one slight injury
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Klungboonkrong (2012) defined the severity index as

s = 2D (2.9)
A
where
F = number of fatalities
Pl = number of injured persons
A = total number of accidents.

IASP (2004) suggested that severity index should evaluate the relative safety
performance of a road segment. In their study, the severity index is formulated by
combining three components. They consist of the risk of road users to road hazards, the
probability of becoming involved in an accident, and the consequences of an accident.
The severity index can be calculated by

SI = Exposure factor x Accident Frequency factor X Accident Severity factor (2.10)
whereas the exposure factor can be calculated from
Exposure factor = L X AADT¢ (2.11)

where

L = length of the segment under consideration (km)

AADT = average annual daily traffic [(veh/day)/1000]

a = exponential factor of AADT representing non linearity
between crashes and traffic volume (typically a<1, but a=1
when the pertinent accident predictive model is not available).

Accident Frequency factor = RSI AF X DC AF (2.11)

where
RSI AF = Road Safety Inspection Accident Frequency Factor
DC AF = Design Consistency Accident Frequency Factor
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2.2.2. Data needed for accident analysis

Each accident analysis needs different data depending on the method and
purpose of the analysis. Austroads (1997) recommended the data commonly used for
accident analysis including

A. Accident-related variables
1) Date and time of crash
2) Classification of crash type
3) Geographical location of crash
4) Local government area
5) Speed limit at crash site
6) Road design at crash site
7) Road division
8) Road curvature
9) Road surface
10)Road surface condition
11)Other road features at crash site, e.g. median, bridge, railway crossing
12)Traffic control devices
13)Traffic control function
14)Lighting conditions
15)Weather conditions
B. Vehicle-related variables
1) Vehicle type
2) Model of vehicle
3) Year of vehicle manufacture
4) State of vehicle registration
C. Road user-related variables
1) Road user classification
2) Sex
3) Age
4) Driving status (driver and rider)
5) Seating position (Rider, Pillion passenger, Sidecar passenger, Front right
seat, Front middle seat, Front left seat, Rear right seat, Rear middle seat,
Rear left seat, Other)
6) License type
7) Level of personal injury
8) Blood alcohol level
9) Seat belt use
10)Airbag use
11)Helmet use
D. Other related information
1) Brief narrative of crash
2) Sketch of crash

Taneerananon (2008) stated that, in some cases, in-depth crash investigation
and analysis are required for better understanding the causes of accident. Works in this
area are ongoing and since then a number of Thai universities are conducting similar in-
depth study of crashes. A brief summary of the in-depth crash investigation reveals that
socio-economic development, level of motorization and alarming rate of road crashes
have strong interrelationship in Thailand.
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2.2.3. Output of accident analysis

The output of accident analysis can be widely classified by a format of output into
statistical output (accident situation) and geographic output (hazard location). Common
outputs of accident analysis are as follows:

e Accident situation
Number of accidents
Number of casualties
Number of fatalities
Deaths per 100,000 population
Deaths per 10,000 registered motorized vehicles
Category of accident cause
Category of driver/rider
Category of vehicle
Deaths by type of road user
Seat-belt use rate
Helmet wearing rate
Accident costs
e Hazardous location

o Black spot intersection

o Black spot road section

o Black spot area

0O 0O 0 0O 0O 0o O o o o o

The output of accident analysis is key information to improve road safety. The
more accuracy of the analysis leads to the safer road. To avoid accident data error, road
accident databases are commonly used for collecting accident data.

In Thailand, several government agencies have reported the results from accident
analysis, for example, Department of Disaster Prevention and Mitigation (DDPM), Royal
Thai Police (RTP), Department of Highways (DOH). ThaiRoads foundation, a non-
governmental organization, has also launched the Thailand Road Safety Observatory
(called TRSO) to collect traffic accident data and report them since 2009. The database
of TRSO includes both primary data (e.g. risk behavior of road users) collected by
themselves and secondary data obtain from several government agencies. The results
of data analysis can reflect the road safety problem evidently. In addition, the results can
be used to generate and synthesize safety related knowledge to enhance the cognitive
performance of various road safety agencies in the country. Six major reports of accident
data and statistics are presented in their website (http://trso.thairoads.org):

o Accident indices in national level (accident situation, risk group and risk

factor)

o Accident indices in provincial level

o Accident situation map (number of road accidents/victims, accident rate,
severity index, risk group classified by vehicle/sex/user, risk factors)

o Accident situation by province

o Risk behavior (speeding, helmet/seatbelt/headlamp usage, drunk driving,
red light violation)

o Accident situation during New Year and Songkran festivals.
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Figure 6 and Figure 7 show examples of the map and report, respectively, from
the TRSO website.
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Figure 6 Maps comparing a number of fatalities in 2008 and 2013
Source: ThaiRoads Foundation
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Figure 7 Report presenting accident situation in Bangkok
Source: ThaiRoads Foundation
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2.3. Classification of road accident databases

Accident databases can be classified by data storage system into paper-based
database and computer-based database.

2.3.1. Paper-based database

Paper-based database is traditionally used in almost works including accident
data report. Most road accident reporters usually fill up the accident information in the
accident form at the accident scene. Then these paper reports are collected in a cabinet
following any index method. Thus, this kind of database requires high skill agents to
manage. It is appropriate for the area where a low number of accidents happen.

2.3.2. Computer-based database

Computer-based database make use of computerized system to store, retrieve,
and analyze accident data. This type of accident database has various advantages, for
example, preventing human errors, easily collecting/updating/sharing the data, allowing
various methods to analyze and display the data. The computer-based database system
may need high investment at the beginning, but its advantage from labor reduction can
cover the expenses in a short period.

In general, computer-based database can be categorized into off-line and online
systems:

« Off-line database system or standalone system usually contains a small
number of data and has a few users for internal use. This system is typically
operated on a personal computer and does not connect to other computer
network. The database is suitable for storing small number of data only.

« On-line database system has been widely used in various road safety
authorities. This system usually runs on server computer(s) with higher
performance compared to a typical personal computer. The system can
storage, retrieve, and display accident data to both internal and external
users via internet network. Some databases just rent a server computer or
hosting service for storing a number of accident data, while some use a
recent cloud technology to store and share the data. This type of database is
significantly suitable for today road safety related organizations.

From the above two systems, some databases in Thailand, such as police
database, use Internet Protocol technology to share road accident information and
applications within their organization. This type of database can be called intranet
database. The system can link remote computers and work together. The database is
suitable for a large organization with high security.

Apart from the above systems, most databases developed recently have
integrated global positioning system (GPS) interface in their databases to provide user
friendly system. This type of database can be called map-based database. The map-
based database can display accident locations on the map called accident map. This
map can be further applied to identify hazardous (or black spot) locations for road safety
improvement.
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2.4. Development of road accident databases in developed countries
2.4.1. Elektronische Unfalltypensteckkarte (EUSKA)

Elektronische Unfalltypensteckkarte (EUSKA) is a map-based accident database
developed in Germany (PTV, 2012). The system has been developed since 2002 with a
commitment that is characterized by the closed cooperation with the police forces and
authorities. Time-consuming paper-based data transfer were no longer necessary.

Most police authorities in Germany rely on the road accident analysis from
EUSKA. The EUSKA is also a professional road accident analysis tool which allows
users to immediately analyze the accident and easily generate thematic maps by setting
corresponding filters. The latter help to identify certain accident classifications. Police
forces primarily focus on infrastructure issues and irregularities when analyze road
accident data. For example, if there are any areas where a lot of accidents happen on
rainy or icy days, this may indicate problems with the road surface. If so, appropriate
action(s) can be implemented and its effect on road traffic can be analyzed in EUSKA.
In the meantime, EUSKA has a lot more to offer than typical accident analyses. It also
allows users to search for accident clusters in the data pool. As a result, the accident
commissions in charge can organize their work more efficiently (PTV, 2012). Figure 8
illustrates the user interface of EUSKA accident database.
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Figure 8 EUSKA accident database
Source: http://vision-traffic.ptvgroup.com/de/lp/de/euska
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2.4.2. Fatality Analysis Reporting System (FARS)

Fatality Analysis Reporting System (FARS) has been introduced in the United
States since 1975 by the National Highway Traffic Safety Administration (NHTSA). The
system has been used to propose overall measures related to highway safety and to
evaluate the effectiveness of motor vehicle safety standards and highway safety
programs (Koehler, 2009). The FARS was conceived, designed, and developed by the
National Center for Statistics and Analysis (NCSA) of the NHTSA in 1975 to provide an
overall measure of highway safety, to help identify traffic safety problems, to suggest
solutions, and to provide an objective basis in evaluation of the effectiveness of motor
vehicle safety standards and highway safety programs (NHTSA, 2014a).

FARS contains road accident data from a census of fatal traffic crashes within 50
states, the District of Columbia, and Puerto Rico. The data included in the FARS
database are related to the crashes that involve a motor vehicle traveling on a traffic way
customarily open to the public and results in the death of at least one person within 30
days of the crash (NHTSA, 2014a).

NHTSA has a cooperative agreement with an agency in each state government
to provide specific information in a standard format on fatal crashes occurring in the state.
The agreements are managed by NCSA’s FARS program staff. The state employees
who gather, translate, and transmit the data are called FARS analysts. The number of
analysts in each state varies according to the state. NHTSA provides each FARS analyst
with formal training.

All FARS data on fatal motor vehicle traffic crashes is gathered from the state’s
own source documents and is coded into standard FARS forms or directly input to a
microcomputer data entry system. The analysts obtain the documents needed to
complete the FARS cases, which generally include some or all of the following data:

% Police accident reports (primary source),
State vehicle registration files,

State driver licensing files,

State highway department data,

Vital records department data,

Death certificates,

Coroner/medical examiner reports, and
Emergency medical service reports.
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The data is automatically checked online for acceptable values and consistency,
and again reviewed for quality upon arrival at NHTSA. Since 1975, the system have
stored over 989,000 motor vehicle fatality data in which over 100 different attributes
representing the characteristic of crash, vehicle, and people involved are systematically
recorded (NHTSA, 2014a; NHTSA, 2014b).

In 2000, FARS began recording geographic information systems (GIS) location
information for each fatal crash collected in the database. These location coordinates
added great value by allowing the FARS database to be analyzed using spatial statistics
tools as well as conventional statistical tools. The crash location information also allows
FARS data to be enriched by linking the database to additional sources of information.

The data in FARS database have been used for various applications. One
interesting application is Safe Road Maps, as shown in Figure 9. There are various
applications in the system, such as crash analysis, real-time safety tracker, map analytic,
web mapping application, commuter stress index, and project prioritization.
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Figure 9 Safe Road Maps
Source: http://saferoadmaps.org/

FARS data has been used extensively throughout NHTSA. In addition, thousands
of FARS information requests are received from state and local governments, research
and safety advocacy organizations, private citizens, automobile and insurance industries,
congress, and the press. The FARS data can be used to answer a multitude of questions
concerning the safety of vehicles, drivers, traffic situations, roadways, and environmental
conditions. Some specific policies and research uses of FARS data are, for example,
alcohol-related legislation,
motorcycle helmet legislation,
restraint usage legislation,
speed limit laws,
vehicle safety designs,
large-truck safety, and
air bag effectiveness.
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Note that personal identifying information such as names, addresses, or social
security numbers are not recorded, and each vehicle identification number (VIN) is
truncated. All publicly available FARS data conforms to the privacy act.
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2.4.3. Crash Map

Crash Map is an online accident database that allows users to realize road traffic
crashes on Britain roads. The database contains the accident data collected by the
police when someone is injured. The data are approved by the National Statistics
Authority and reported by the Department for Transport every year (Owen, 2014).
However, the data were reported up to the end of 2012. The map, as shown in Figure
10, uses the data obtained directly from official sources but compiled into an easily
visualized format showing each incident on the map. Incidents are plotted to within 10

meters of their location and as such, can sometimes appear off the carriageway
(Crashmap, 2013).
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2.4.4. HONDA Safety Map

Safety Map, an online accident database system, has been introduced by the
Honda Co. Ltd. Japan. The map has been developed on the hope that Japan will be a
collision-free mobile society. As shown in Figure 11, the aim of safety map is to collect
various information such as frequent collision points reported by police, frequent hard
braking points from Honda internavi system, and potentially dangerous locations posted
by any residents from their experience. The map can visualize these locations (Figure
12) so that everyone can be aware of potentially dangerous spots and, consequently,
prevent road accidents.

*Frequent collision

points® information :
*Frequent hard braking

points” information

a Residents

PremiumClub
Honda Internavi

Figure 11 Features of HONDA Safety Map
Source: HONDA Safety Map

The safety map can show the frequent collision points with the cooperation of the
police. As shown in Figure 13, the area within a radius of 50 meters is classified as
frequent collision point if the number of collisions are 4 or more per year. Information
about frequent hard braking points, collected from HONDA telematics service (called
Internavi) are also presented in the map. A vehicle is identified as hard braking if its
deceleration rate is at least 0.25G within 3 seconds. Figure 14 illustrates the frequent
hard braking points. Finally, the potentially dangerous areas are allowed to add in the
system. These three information are included in the system based on the idea that local
people must know the local risks better than anyone else. The steps to post the
information related to potentially dangerous areas are presented in Figure 16.
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Figure 14 Information about frequent hard braking points
Source: HONDA Safety Map

Figure 15 Information about potentially dangerous areas
Source: HONDA Safety Map
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Apart from showing hazardous location, the map can be used to propose safety
action for road accident prevention. Figure 17 shows an introduction of several safety
actions in Saitama prefecture by using the safety map.
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Figure 17 Steps to post potentially dangerous areas
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2.5. Development of road accident databases in Thailand
2.5.1. Police Information System (POLIS)

Police Information System or POLIS, a primary database of Royal Thai Police
(RTP), has been developed since 1996. The POLIS consists of criminal records, RTP
management data, and other related data such as traffic accident cases.

Road accident data are collected and recorded by police personnel. Some data
are, for example, date and time of crash, accident severity, description of accident,
details of accident location/road victims/vehicles. These data are entered to the POLIS
by police staff via internal user interface (http://pitc.police.go.th/), as shown in Figure 18.
The system contains various accident related information. The location of accident is
one of important information that concerned agencies can use it to investigate and/or
propose safety action(s) at such a dangerous location. Accident location input menu, as
shown in Figure 19, allows the user to fill up the location of accident both description
and XY coordination. However, most of the accident records lacks of the coordination
data. So that the there is no GIS map user interface in the POLIS yet. This is a challenge
for the next step in system development of POLIS (Leelakajonjit, 2013).
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Figure 18 POLIS user interface.
Source: Royal Thai Police
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Although there is a need to improve the database system and the quality of
accident data, the accident data collected in the POLIS are primary data of road accident
in Thailand. General users can enquiry some accident data and statistics from the RTP
website, as shown in Figure 20, and print a summary report, as shown in Figure 21.
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Source: Royal Thai Police
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2.5.2. Highway Accident Information Management System (HAIMS)

Department of Highways (DOH) has developed Highway Accident Information
Management System or called HAIMS since 2008. The HAIMS is an on-line accident
database. Authorized users (DOH staffs only) have to log in to the system via
http://haims.doh.go.th/, as shown in Figure 22. Figure 23 shows the main menu in which
seven submenu are included,; i.e. input menu, accident menu, map menu, report menu,
setting menu, chat board menu, and accident form menu, respectively. In the input menu,
as shown in Figure 24, several accident data are stored in the HAIMS, for example:

Date and time of accident

Accident severity

Geographical location of crash

Local government area

Highway number and station location
Road design at crash site

Lighting conditions

Weather conditions

Road division/curvature/surface

Traffic control devices and their function
Other features such as median, bridge, causeway, railway crossing
Level of personal injury

Brief description of crash

Photos.

The HAIMS also stores a collision diagram which is an important information
and can be further used for accident analysis and/or accident investigation.
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Figure 22 HAIMS login menu.
Source: Department of Highways
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Figure 24 Accident input menu.
Source: Department of Highways

After recording accident data into the system, the HAIMS can show the location
of road traffic accidents in geographical platform, as illustrated in Figure 25.
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2.5.3. Accident Report Management System (ARMS)

Previously, traffic accidents occurred on the roads under the Bureau of Rural
Roads have been reported directly to Thailand Road Accident Management Systems
(TRAMS). Some data may be errors because data validation process from of the
Department of Rural Roads (DRR) is skipped. In addition, accident report form does not
include all relevant information such as geographical location, route, and area in GIS
format. Thus, Accident Report Management System (called ARMS) has been developed
to eliminate the previous weakness. The system can record, analyze and report the
results effectively. The system also supports accident reporting from the Bureau of Rural
Roads up countryside and publishing road safety information to users via the website as
shown in Figure 26.

The accident report form of the DRR is further developed based on that of DOH.
The data in the DRR accident report form are divided into six sections:

Section 1: accident location, date and time, type of road section;

Section 2: road geometry, road furniture, environment;

Section 3: vehicle information, road victim information, personal injury,
damages of vehicle and road;

Section 4: details of vehicle, people, road, collision diagram;

Section 5: cause of accident, contribution factors; and

Section 6: summary of accident and preliminary safety action plan.

The above data stored in the ARMS system are validated by the Bureau of Safety.
The system was developed to report traffic accident data, retrieve the data, present
hazardous locations, show the results on GIS map, report a summary of traffic accident,
and link the data to other systems.
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2.5.4. Accident Data Center for Road Safety Culture

Accident data center for road safety culture or called Thai RSC has been
developed by the Road Victim Protection (RVP) company limited. The database system
has been further developed based on previous e-claim system to facilitate any claim for
medical and/or funeral expenses, according to the Road Victim Protection Act, B.C.2535.
The data are mainly from hospital, claim staff, and the agent investigating the accident
scene. In addition, any users can access to obtain crash related data and statistics via
the website www.thairsc.com. It can present accident situation summary, accident map
and some brief narratives of road crash with photos. Figure 27 to Figure 30 illustrate
some features of the ThaiRSC website.
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Source: RVP
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2.5.5. Road Traffic Injury Information System

Road Traffic Injury Information System (RTIIS) has been developed under the
road traffic injury information system and human resource development project (RTIIS,
2014). The system is designed to link accident data from different databases (sources)
in Thailand, for example, IS, POLIS, RAI, E-Claim, ITEMS, TRAMS, Trauma Registry,
43 Files, EMCO, and Dead Certificate. The demo system still runs on a single computer
with friendly user interface as shown in Figure 31.
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Figure 31 Road Traffic Injury Information System
Source: http://k4ds.psu.ac.th/rtiis/

This system consists of four main functions 1) data import, 2) data duplication
check, 3) data convert, and 4) data synchronize. However, the system cannot visualize
the accident location in such a way that other map-based accident databases can.
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2.6. Comparison of accident databases

From the literature, there are various accident databases developed for road safety impr
and disadvantage. The comparison of accident databases in Table 2 and Table 3 would
how to design a new database. There is no database perfect, but it needs to find the
compares the objective(s), collected data, data analysis function, user interface, and

countries (Table 2) and Thailand (Table 3).

Table 2. Comparison of accident databases in developed countries

base has different advantage
e the existing databases and
s to Thai context. The tables
eral databases in developed

(Honda)

citizen for road
safety

- Safety action

accident map
- Safety action
each location

- Road authorities

- GUI

Dalﬁabase Organization Objective(s) Rehent Function User(s) User interface Prominent point
ame Data
PTV-EUSKA | German police - To collect - GPS location | - Accident pin | - Regional police | - Online database | - Supporting
regional - Accident type | board - Graphic user accident
accident data | - Lost detail - Accident interface (GUI) management system
in central - Collision black spot map - Easy to understand
database diagram - Accident lost accident pin board
statistics with detail
FARS National Highway | - To collect - GPS location | - Accident - State - Online database | - Integrate different
Traffic Safety serious - Collision statistical government - GUI accident database
Administration accident data | diagram analysis together
(NHTSA) in deep detall - Detail of each | countrywide - Collect deep detail
vehicle, driver, | - Support
passenger accident
investigation
CrashMap Private company | - To publish - GPS location | - Public - Public - Online database | - Support accident
(Campsall Owen) | road accident accident map - GUI data to public
data
Safety Map Private company | - To encourage | - GPS location | - Public - Public - Online database | - Educate road

safety culture
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Table 3. Comparison of accident databases in Thailand

D?\'l[abase Organization Objective(s) RSt Function User(s) User interface Prominent point
ame Data
POLIS Royal Thai Police | - To collect the | - Details of - Input and - Police stations - Intranet database | - Details of accident
(RTP) data of traffic testimony from | store accident | (internal use) - GUI investigation
accidents witness data
(criminal - Display
cases) statistical
- To monitor information
accident
situation and
plan for police
resources
HAIMS Department of - To support - Accident - Accident map | - DOH districts - Online database | - Support highway
Highways, infrastructure location in GIS | - List of (report accidents | - GUI maintenance and
Thailand (DOH) maintenance form accidents related to their black spot treatment
and black spot | - Details of - Summary damages)
treatment for road condition | report - DOH center
national (allocate budget
highways to improve road
safety) internal
use
ARMS Department of - To support - Accident - Accident map | - DRR districts - Online database | - Support rural road
Rural Roads the accident location in GIS | - List of (report accidents) | - GUI (Chart and maintenance and
(DRR) report from form accidents - Safety Bureau Table) black spot treatment
regional - Details of - Summary of | (verifies the data) | - Public can view
sectors road condition | accidents - Public summary and
location of
accidents
TRAMS Office of the - Toreport and | - Accident data | - List of - Public - Online database | - Accident data from
Permanent display road from DOH, accidents - GUI the authorities under
Secretary, accidents DRR and - Summary of - Public can view MOT
Ministry of EXAT the details of summary of
Transport (MOT) each accident accidents
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Table 3: Comparison of accident databases in Thailand (Cont.)

Regarding the databases developed in Thailand, we can group major attributes of acc
related information, victim related information, as well as response and curing related in

can be compared and presented from Table 4 to Table 7 in that order.

D?\'l[abase Organization Objective(s) RSt Function User(s) User interface Prominent point
ame Data
ISIS Ministry of Public | - To serve - Cause of - Accident map | - Regional - Online database | - Support injury
Health (MOPH) injuries and injury/death - List of hospitals (internal | - GUI (Chart and prevention and
EMS accidents use) Table) surveillance from
- To solve, road accident
prevent, and
control the
injury in
provincial and
national levels
RTIS Ministry of Public | - To link - Cause of - List of - Regional - Online database | - Integrate the
Health (MOPH) accident data | injury/death accidents hospitals (internal | - GUI details of accident
from various - Summary use) data from various
sources (e.g., report sources
ISIS, POLIS,
E-claim, MOT,
trauma
registry, death
certificate)
ThaiRSC Road Victim - To monitor - GPS location | - Summary - Insurance - Online database | - Accurate number
Protection accident of - Property accident report | companies and - GUI of accidents from
Company (RVP) | vehicles with damage only - Accident map | their network - Public insured vehicles
insurance data (report accidents - Strong partners
- Accident data - Public
from some
hospitals

related information, vehicle
attribute from the databases
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Table 4: Road related information from different databases used in Thailand

Database
Attribute
POLIS RAI HAIMS ARMS TRAMS ISIS ThaiRSC

Geographic location v v v v v
Road Name v v v v v v v
Road section v v v v

ddress v v v v v v v
Road Class v v

raffic volume
Number of lanes v v v v

edian Type v
Speed Limit
Horizontal alignment v v v v v v
Vertical alignment v v v v
Intersection v v v v v v
Interchange v v v v v
Intersection control v
Tunnel v v v v v
Bridge v v v v v
Pavement type v v v v
Pavement condition v v v v

eather and environment condition v v v v
Visibility condition v v v v

arkings condition v
'Work zone information v v v v
Obstacles v v
First Point of Impact v
Skidding and Overturning v v v v v
Vehicle Leaving Carriageway v v v v

Table 5: Vehicle related information from different databases used in Thailand

Attribute Database :
POLIS RAI HAIMS ARMS TRAMS ISIS ThaiRSC

License plate number v v v v v v
Vehicle Type v v v v v v v
Vehicle Special Function v
Active safety device(s) v
Vehicle brand v
Model
Registration year v
Vehicle maneuver v v v v v v
Engine power
Insurance v v
Hit & Run v
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Table 6: Victim related information from different databases used in Thailand

Personal ID number

Date of birth / Age

Gender

Nationality

NESVRNEN

NENENRY 5

NESENEN

NENRNRN =:

Home postcode

Injury type

<

Road user type

Alcohol test

<

Alcohol level

Drug test

Age of driver

Sex of driver

<

Driving license category

NENENENENENENEN

Driving license issue date

Driving license validity

Safety equipment usage

Position in/on vehicle

Distracted by any device

Psychophysical /physical impairment

Trip purpose

Accused Name
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Table 7: Response and curing related information from different databases used in
Thailand

Database
POLIS RAI HAIMS ARMS TRAMS

Attribute

PG
—

| -
T
L

Tha

<

Transfer unit

't\

Informed date /time
Address

Accident description

Departure time

Arrival time
Hospital name

NENENEN

Injury level v

Cause of injury

Injury type
Diagnosis code

Body region

Finished treatment date
Date of death

Accommodation cost

Food cost

Treatment cost
Other cost

<
<
<
NENENENENENENENENENENENENENENENENEN &
<

From the above data attributes, we can summarize the data required for the
development of Thai Safe Applica. The database should include:
e Accident information
o Date, time, location, cause(s)/description of accident, collision diagram,
e Road information
o road characteristics, environment
e Victim(s) information
o Number, sex, age, level of injury, safety equipment usage (helmet, safety
belt), impairment (alcohol, drug, drowsiness)
e Vehicle(s) involved information

o Number, type, age, condition.
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CHAPTER 3 RESULTS FROM PHASE |

3. Results from Phase 1
3.1. Transferability of HONDA Safety Map

We have got very kind supports from the HONDA Motor Co., Ltd (Japan) for the
discussion on knowledge transfer of HONDA safety map to our research. Two official
meetings were conducted in Khon Kaen (14" May 2014) and Bangkok (20" August
2014). Photos of the meetings are presented in Figure 32.

Mr. Sutast Choorak [
Depu'ry General Manager

Mr. Yutaka Ohno Mr. Minoru-Makuta  Mr. Hideaki Tdkaishi

Assistant Chief Engineer Bloc Manager Chief Engineer
(Honda Motor Co., Ltd.) (Asian Honda Metor Co., Ltd.)  (Honda Motor Co., Ltd.)
-

Figure 32 The official meetings in Khon Kaen and Bangkok
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3.2. Stakeholder interviews

In this study, stakeholder interviews were divided into two parts. The first focus
group interview is to study current practices and challenges in road safety improvement
from local authorities such as provincial police stations, Bureau of Highways, Bureau of
Rural Roads, Provincial Health Offices, and insurance network in two potential cities
(Khon Kaen and Hat Yai) during the 15t phase of this common research. Photos of the
interviews are illustrated in Figure 33.

\ ..,"‘ .
The 3@ meeting in Hat Yai (14" January 2015)
Figure 33 Focus group meetings in Khon Kaen and Hat Yai
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From the three focus group interviews, there are 40 participants in total. Details of
the participants are summarized in Figure 34.

Education

Representative from No. %
Police 8 20.0
Municipality 7 17.5
Hospital 5 125
Provincial health office 3 75 Bachelor
DDR 2 5.0 40%
DOH 2 50
University 2 50
Mass media 2 5.0
DLT 2 50
RVP 2 5.0
Rescue team 2 5.0
DPM (Un.) 2 5.0
Thai road safety network (@®33.) 1 25

Total 40 100

Figure 34 Summary of participants from the focus group meetings

Based on the current practices from the participants, Figure 35 shows that 63%
have their own accident report system. From that portion, 88% are published. Most of
accident data are reported in paper based form (66%), followed by website (11%), paper
and website (11%), and others (11%), respectively.

Accident data report Publication
ﬁ100% 100% 88%
§ 80% 63% £ 805
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Figure 35 Accident data reporting from current practice
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Apart from the previous interviews, the second stakeholder interview is Hiyari
workshop. The workshop was conducted to collected hazardous locations and high
crash locations from local residents based on public participation approach. Three

workshops were in Khon Kaen (Figure 36 to Figure 38) and one was in Hat Yai (Figure
39).

Figure 36 Hiyari Workshop in Khon Kaen municipality
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Figure 37 Hiyari Workshop in Sila municipality
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Figure 38 Hiyari Workshop in Gud Kwang

P.48




Figure 39 Hiyari Workshop in Hat Yai

From the workshops, we obtained the hazardous locations and high crash
locations. These locations can be plotted in google map as shown in Figure 40 and
Figure 41.
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Figure 41 Hazardous locations and high crash locations in Hat Yai

From the stakeholder interviews, we also asked their opinion on the development
of Thai Safe Applica. Most of them entirely agree with the development and need a tool
to access and visualize crash data easily.




3.3. Framework of Thai Safe Applica

Based on the HONDA safety map and potential sources of accident databases
developed in Thailand, Thai Safe Applica can be developed as a tool to visualize
hazardous locations from resident report (Hiyari data) and high crash locations from
insurance database (Thai RSC) as shown in Figure 42. However, sudden brake data is
a challenge for ATRANS research in the future. The framework of Thai Safe Applica for
next two phases is presented in Figure 43.

Hazard

Resident Report L oc.

(Hiyari-Hatto)

High-
Crash
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Figure 42 data input for Thailand’s Safe Applica.
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Figure 43 Framework of Thai Safe Applica
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CHAPTER 4 CONCWSION AND RECOMMENDATION

4. Conclusion and recommendation

4.1. Conclusion

In this research, Thai Safe Applica was introduced as a tool that allows anyone to
easily report and access accident data and allows local authorities to use the collected
data for solving and preventing road traffic accident. The tool was proposed in the hope
that individuals and Thai society could realize the risk of traffic accident and raise their
awareness on traffic safety.

In the first phase of the research, some literatures related to road accident data
and analysis as well as road accident databases in developed countries and Thailand
were reviewed. From the literatures, we found that various databases have been
developed for different purposes. However, the HONDA safety map is one of potential
systems that can be transferred to develop Thai Safe Applica. The framework of Thai
Safe Applica was proposed as a tool to visualize black spot locations and high risk
locations. The data of black spot location could be obtained from the insurance source,
whereas the high risk locations (Hiyari data) could be obtained from local residents and
rescue team. The stakeholder interviews were conducted in Khon Kaen and Hat Yai to
study current practices of road accident prevention and obtain some ideas for the
development of Thai Safe Applica. Hiyari workshops were also held in the two provinces
to collect black sport locations and high risk locations from local residents. These data
can be used in the second phase of the research.

4.2. Recommendation

In Phase II, Thai Safe Applica should be developed by applying HONDA Safety
Map. Road accident data in Thailand from potential sources, for example, RVP and RTP
should be obtained. The data need to be manipulated before uploading on the system.
Thus, the Thai Safe Applica should be installed and maintained by ATRANS.
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Accident report form from Department of Rural Roads
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Accident report form from Department of Rural Roads (Cont.)
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Accident report form from Royal Thai Police
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Accident report form from Royal Thai Police (Cont.)
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Accident report form from Royal Thai Police (Cont.)
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