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ABSTRACT

Closed circuit television cameras (CCTV) are used as an essential tools
security system. This equipment is used to record images of events and display data
in Real-Time for the benefit of police officials in regards to traffic planning, and
monitoring criminal behavior and their escape routes. A number of barriers are
currently encountered in the use of this equipment, e.g. unsuitable installation sites
with obstacles obstructing images and insufficient number CCTVs for certain areas.

This study was performed analyze and locate suitable areas for CCTV
installation in the Sriracha Municipality, Chonburi Province. Using A GIS program,
an application regarding geographical information technology system that uses site
data from the area concerning the incident rate of accidents in the study area, was
used to analyzed the data. This analysis was performed with the aim to find the risk
areas which ware the key factors in considering the specification of suitable CCTV
installation sites. The findings obtained will be able to help support the decision-
making process in selecting the right CCTV installation sites in the province of
Chonburi.
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CHAPTERI
INTRODUCTION

1.1 Background and Problem Statement

Chonburi province continues to enjoy economic anaistrial growth as a
major tourist city where population and touristnite increase annually with greater
density of buildings, higher cost of living and radraffic congestion. These factors
are the driving force of social problems due toighér number of accidents and
crimes such as robbery, disputes, assault, abawyctipe, murder, drug trafficking and
traffic accidents, etc. Some areas, includingehegh heavy congestion, enclosed or
non-visibility areas, abandoned communities, aredth inadequate lighting are
considered high-risk areas. When compared to timber of government officials,
the area and population ratios are found to belwaltferent. Consequently,
monitoring is insufficient to cover all areas. lonse cases, the absence of withesses
and evidence results in difficulty arresting thépeit, thereby resulting in problems
affecting the safety and property of citizens. Despfforts to control these factors,
crime is not likely to be reduced because the swluand implementation is difficult
and time consuming due to the requirement of atewanad timely data.

Closed Circuit Television(CCTV) involves recording events and
displaying image data in real time delivered disetd the control center to facilitate
the work of police officers and security. Traffidcapning monitors and tracks the
circumstances of offenses and the offenders’ esaaes. It also provides photo or
video evidence to prove the guilt or innocencehefdccused persons in court cases to
prosecute offenders and clearly predicts the hiogld of future incidents. However,
images from CCTV cameras installed in certain amaginue to encounter several
problems such as image contrast as well as obstiumt obscured camera angles.

Moreover, improper installation of CCTV camerassloet provide sufficient space.
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Aware of the aforementioned problems, the resedsclzém was to
evaluate the installation of CCTV cameras at thentpoin the Geographic
Information System@lS), which is an effective system for managingadases and
mapping systems. Used to link the different posgicon the map, geographical
information systems also have the ability to seaamcld process information. By
providing basic information to analyze and integrtite relation of each factor, the
desired results are obtained. As a result of suritepts in GIS applications, space
can be analyzed for the installation of CCTV carmseta analyze the physical
community as well as the roads and highways ofstbdy area. The findings of this
research can be applied to the decision to deterthi@ proper installation of CCTV

cameras in Sriracha municipality, Chonburi province

1.2 Objective

The objectives of the research are as the following

- To study and analyze the risk areas for the ocooeref traffic accidents
in Sriracha Municipality, Chonburi Province.

- To analyze and find suitable areas for thealfetion of CCTV and the

adjustment of camera angles.

1.3 Scope of the Study

- The present study examined and analyzed accidskt areas on
Sukhumvit Rd in Sriracha municipality, Chonburi yrce. The data used came from
the Thai Road Safety Collaboration (THAIRSC), whishan agency performing the
task of gathering data on road accident statitars the report center of compulsory
insurance claims data from Road Accident Victimst&gtion Co., Ltd. and report

networks. The data used in the analysis ranges Jlamuary - December 2013.
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- The analysis of suitable areas for CCTV instaltaand the data from
CCTV already installed were analyzed in order ttedeine the sufficiency for use in
the area studied. The data from CCTV installattotes was obtained from the
Chonburi provincial administrative organizationheldata used in the analysis came
from the period from 2012 to 2013.

1.4 Expected Result

- A database of risk areas for the occurrence oficraiccidents in the
study area.

- Benefits in the planning of designating instadiat sites for CCTV
cameras and to obtain images from suitable angl&sswfficient space for the area.



Supajira Kaewkomut Literature Review / 4

CHAPTERIII
LITERATURE REVIEW

The preparation of the determination of the Gedgrapgnformation
System (GIS) database and site selection analysitié installation of CCTV camera
in Sriracha municipality,Chonburi province. Require cognitive theories afeS
Selection includes other factors involved. The aedeer has study and compiled
theories and related research are as follows:

2.1 Geographical Information System (GIS)

2.2 Site Selection Analysis

2.3 Close Circuit Television (CCTV)

2.4 Traffic Accidents

2.5 Related Researches

2.1 Geographic Information System (GIS)

2.1.1 Definition

GIS or Geographical Information System is as follow

- Federal Interagency Coordinating Committee, 1988\ system of
computer hardware, software, and procedures desidgoesupport the capture,
management, manipulation, analysis, modularly aisglaly of spatially referenced
data for solving complex planning and managemestilpms.”

- Parent, (1988). States that GIS is a “system tuwetains spatially
referenced data that can be analyzed and conuerietbrmation for a specific set of
purposes, or application. The key feature of a Slfhe analysis of data to produce
new information.”

- Hanigan, (1988). States that: a GIS is any mfifon management
system which can:
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- Collect, store, and retrieve information basedte spatial location

- Identify locations within a targeted environmemhich meet specific
criteria

- Explore relationships among data sets within émaironment

- Analyze the related data spatially as an aigntking decisions about
that environment

- Facilitate selecting and passing data to apfpicaspecific analytical
models capable of assessing the impact of alteestin the chosen environment

- Display the selected environment both graphycafid numerically either
before or after analysis.

GIS technology has been well-known since 1960singuhe 1970s, GIS
was largely used to power automated cartographacgsses by representing map
components (e.g. points, lines and areas) in tefnX, Y (Cartesian) coordinates
(Joseph, 1994).

In 1980s, GIS technology inspire wholesale hasngéd in automated
cartographic processes. Spatial database managegsteins arrived to increase the
efficiency of GIS through integration between ausbed mapping and database
management systems (Joseph, 1994).

Geographic data is quite different from data iheottypes of information
systems. Data in a GIS describes physical geografig portion with geographical
references is known as ‘spatial data’, while theotogical part is called ‘attribute
data’ (Rich and Davis, 2009 - 2010).

Spatial data is geographically-referenced datar@esents geographical
features. It consists of vector and raster formEte vector format includes points to
represent position, line to represent rivers ordrand polygons to represent
boundaries. All this is stored in aixg Y (Cartesian) coordinate system that references
real-world locations (Rich and Davis, 2009 - 20E&SI, 1995). The raster format, on
the other hand, deals with location through repriedmn of raster data as regular
grids of dots, which are mostly called cell or pexerhe raster format can be filled
with values. A GIS can link up both formats (ERB395, Russell, 1992) as shown in
Figure 2.1
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Figure 2.1 The example types of spatial data
Source: ERSI (1995)

Attribute data or non-spatial data is descripttype of data that can

provide details of geographical circumstances foolagical management. These

details include climate information and quality whter and the environment in
general. This data is represented in a relatioraeahin the form of table to simplify
studies. Complicated data should be split up intdtiple tables and arranged with

proper proportions in accordance to their relatigps Distinct data in these tables

should be links, grouped and used to support aottaking processes through

commands like create, modify or search. Attribudgads changed as time passes and

events take place, giving every piece its uniquiireaand forming a picture of all
properties for a given piece ggatial data (Russell, 1992) as shown in Figure 2.3
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:;' Attributes of Counties.shp
Asene S Aame A i TR

Lake of the Woods Finnesota 17840634 4076
Ferry "ashinogton 228023149 H295
Stevens "ashington 2h29.9794 30945
Clkanogan “ashington 5306R.1800 33350
Pend Crejlle “'ashinoton 1445 0286 8915
Boundary |daho 1279.2987 g3
Lincaln Fontana A746.04908 17481
Flathead Fontana 232 0306 58218
Glacier Fontana 1244572 12121
Toole Fontana 1943.2598 5046
Libery kontana 14859458 cohg
Hill Montana 2917 3611 17654
Sheridan Fontana 168R.6R27 4732
Diivide Morth Dakota 1279.9633 2859
Burke Morth Dakota 11214170 3002
Ferville Morth Dakota ag3.7720 3160

Figure 2.2 The example attribute data or non-spdaia
Source: Russell (1992)

2.1.2 GIS Analytical Techniques
There are several analytical techniques for data given GIS, such as
Overlay Analysis and Spatial Analysis (ERSI, 2010)
2.1.2.1 Overlay analysis creates information loynlining
multiple layers of data. Information emerging otittos process can also be combined
further with other overlay data. The creation okay data uses Boolean algebra,
which consists oAND, OR, XOR andNOT commands. These commands are used to
determine whether the result of a given condit®true or false. Th®verlay is data
that gets merged with other data to create newrnmdton. Overlay analysis can be
broken down into point operations and neighborhoodegion operations. A point
operation can use the conditions of relationshifotm the significance value, such as
multiplication with facts. Furthermore, the poinpesation can conclude complex
relationships like clustering, discriminate anadydechnical of statistic, and principle
component analysis (Grareme and Bonham, 1996).
2.1.2.2 Spatial analysis or spatial statistiecdudes any of the
formal techniques which study entities using thé&dpological, geometric, or
geographic properties. The phrase properly reteesuariety of techniques, many still
in their early development, using different anaypproaches and applied in fields as

diverse as astronomy, with its studies of the ptem@ of galaxies in the cosmos, to
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chip fabrication engineering, with its use of '®aand route' algorithms to build

complex wiring structures. The phrase is often uge@ more restricted sense to
describe techniques applied to structures at thmahuscale, most notably in the
analysis of geographic data. The phrase is everetsmes used to refer to a specific
technique in a single area of research, for exanpldescribe geo-statistics (Grareme
and Bonham, 1996).

2.2 Site Selection Analysis

The site selection process includes a detaileduatiah of project needs
which are then measured against the merits of patelocations. The process
typically includes selecting and evaluating comrtiasisite selection considerations
should begin early in the capital development pgecand play a significant role in

pre-planning discussions.

2.2.1 Suitability Analysis

Suitability analysis is a GIS-based process useddétermine the
appropriateness of a given area for a particular Uike basic premise of suitability
analysis is that each aspect of the landscapentiassic characteristics that are in
some degree either suitable or unsuitable for thigites being planned. Suitability is
determined through systematic, multi-factor analysi the different aspect of the
terrain. Model inputs include a variety of physjcalltural, and economic factors.
The results are often displayed on a map thatesl ts highlight areas from high to
low suitability (James and Lagro, 2001).

A suitability model typically answers the questidWVhere is the best
location ?" whether it involves finding the sbelocation for a new road or pipeline,
a new housing development, or a retail store. QfeerMulti Criteria Evaluation
approach is required in order to answer this qaestiulti-criteria evaluation is the
process by which a set of known project critereexplored, ranked and/or weighted,
in order to find the best outcome. For ineegra commercial developer building
a new retail store may take into considerationagicé to major highways and any

competitors stores, then combine the results vétid luse, population density, and
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consumer spending data (ESRI, 2010). This informnatvould be ranked based on its
importance to the store's success. Some of theriaritnight be absolutely essential,
while others may not be so vital, though certaifiyenefit. This data could then be
weighted based on these rankings, allowing forvited criteria to be met first. The

developer would then come up with a group of lasaithat meet all, most, some, or

none of the criteria, allowing them to choose thsthocation for the store.

2.2.2 Site Survey

A site survey is an inspection of an area whergkwsproposed, to gather
information for a design or an estimate to comptéte initial tasks required for an
outdoor activity. It can determine a precise lamatiaccess, best orientation for the
site and the location of obstacles. The type of siirvey and the best practices
required depend on the nature of the project. EXxasnpf projects requiring
a preliminary site survey include urban constructigpecialized construction (such as
the location for CCTV) and wireless network degj§oott Weich, 2001).

2.3 Close Circuit Television (CCTV)
Jerry Ratcliffe et al, (2006). CCTV technology neem be used for

monitoring and follow-up on the conditions. CCT\edmked to systems or control
rooms in order to send the images showing thetsesbtained on a television monitor
or record the aforementioned in storage, and &akquired to maintain the security
of the CCTV images obtained.

CCTVs have different capabilities such as nighteriscapability, motion

detection and advanced zoom and automatic trackipgcities.

2.3.1 CCTV Camera (Fixed)

CCTV that has already been installed are fixed lace or turned in
a different direction for viewing images from th€TV. If the CCTV needs a turn or
change of direction the camera needs to be detaftbedthe box and attached in

a new position.
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Figure 2.3 CCTV Camera (Fixed)
Source: Ratcliffe (2006)

2.3.2CCTV Camera (Dome)

In order to increase work effectiveness, CCTV gysteanufacturers are
currently producing CCTVs with pan and zoom ala$ti This allows CCTVs to turn
left/right and up-down and zoom via keyboard cdstr@his type of CCTV is called
the Speed Dome, which can turn 360 degrees arouth@@m as far as 100-300 m.
(depending on the model). It can adjust its andtedook down at objects or
pedestrians on the ground, both of which are bétlmaposition of the camera, or look
up at taller structures, whether it is directlyfiont of it or all the way around. It could
even rotate to other directions. Therefore, Speethé®cameras should be chosen as
needed for work type as a means of cost-cutting aihdr savings. Under normal
circumstances, office building interiors shouldtalisordinary indoor Speed Dome
cameras. For outdoor use, however, special outSpeed Dome cameras should be
used appropriately according to the conditions oflividual areas, but the
aforementioned (CCTVs resistant to sun and raiightte costly.
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Figure 2.4 CCTV Camera (Dome)
Source: Jerry Ratcliffe (2006)

Apart from the installation position for pan anldl @inits, it is necessary to
consider whether the equipment used with a givengmal tilt unit include equipment
other than the camera and lenses, because heayynemi attachments increase unit
weight. Pan and tilt units capable of handlingvedlights are large and expensive.
Some units can rotate in a complete circumferenitbowt rotating back to their
original positions (tangled wires), and some haesgt functions. The necessity of the
pan and tilt units’ special properties should basidered because prices rise in line
with greater ability. Furthermore, several othem pand tilt units exist such as
submersible models. Furthermore, pan and tilt urgtguire the same electricity
systems as the control machine/unit, e.g., 24 V.BXCV.AC, 115 V.AC or 220 V.AC,
etc. If different electrical systems are used, faa and tilt unit may not function or
become damaged. If the pan and tilt unit's contrahsmission system is mixed or
relayed with other signals such as digital or ngoraputer signals, and so on, signal
conversion or sorting would be needed to distingtie control signals from signals
belonging to the recipient, which is called theeieer or driver unit, or with other
names, depending on the manufacturer.

Under normal circumstances, cameras with pan dhdirits will use
lenses capable of adjusting image size togeth@wener, this function is not always
necessary and depends more upon the task at Hanckertain types, only allowing
adjustment of the direction might be sufficient andight not be necessary to gain
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a detailed view. And other types might requirdharmge to a lens capable of adjusting
image size in order to view the details of the im#gat needs to be viewed in which

each direction is different.

2.3.3CCTV Zoom Lens

A zoom lens allows adjustments in image size. tRermost part, the lens
used in CCTV with pan and tilt units is generalhe ttype that controls functioning
with a motor and is called a motorized zoom lefke selection of a motorized zoom
lens should involving opting to use a lens thasugable for use because motorize
zoom lenses are available in a variety of styled aizes by focus length. For
example, building interiors do not have large aredence, using a motorized zoom
lens without a long focus length (e.g. 6-35 mm.)uldobe recommended. If the
CCTV is installed in a large building or outsides thuilding over a wide space or if
the view requires a detailed view, a motorized zdens with a longer focus length
(e.g. 6-60 mm.) should be selected. If the CCTVhstalled outside the building or
long distance viewing is required, select a moetizoom lens with a longer focus
length (e.g. 6-123 mm.).

Figure 2.5 CCTV Zoom Lens
Source: Jerry Ratcliffe (2006)
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2.4 Incidents
Giuliano (1989) defined “incident” as an uncertawvent that cannot be

scheduled or known in advance and cannot be rap@atine same way at the same
location. The incident results in impact on traffonditions in the opposite direction.
Therefore, “incident” means an event resultingaffic problems that do not occur on
a regular basis.

The model as is shown below is used as a framefeotknderstanding the
multiple causes and prevention of traffic accidethist occur in developing cities.
Available literature identifies traffic accidents a place as been caused either by
physical factors in the road system environmerg,thhicle or behavior factors, and

how they interact with enforcement regulationsigue settings.

Vehicle Environment
r 7 Y

Behaviour
F

System of traffic laws, Controls, regulations

Figure 2.6 A model for traffic accidents
Source: Jorgensen and Abane (1999)

2.4.1 Traffic Incident Type

Incidents are uncertain events. Therefore, studfesicident type vary
from one another, depending on the research obgs;tdata collection methodology,
environmental conditions and categorization ofdeats. The findings of previous
studies on incident type have found the factortuamfcing incident type to be as

follows:
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Figure 2.7 Traffic accidents

2.4.1.1 Seasonal Trendsfor Incidents

Influences Resulting from Seasonal Changes - émtid
frequency each month can be used as an explardum®ito traffic volume and other
environmental factors that cannot be measured asisinlight, wind and temperature.
According to the study of Rose (1964), incidentDiecember-January occur at the
highest rate because these months mark a period témeperatures are low with
sudden changes in weather conditions.

2.4.1.2 Weekly Incident Trends

Variances in Daily Traffic Volume - The study ofe[Rose
(1964) found the number of daily incidents to bedifterent. The only variance was
that incidents were more likely to occur on Fridadise to high traffic volume.
According to the study of Giuliano (1989), the ateunce of incidents was higher
from Monday to Friday than on Saturdays and Sundalsiday had the highest
incident rate while Sunday had the lowest.

2.4.1.3 Event Severity Incident Trends

A number of methods are available for ranking esaverity
such as ranking by the number of injuries, the nema vehicles involved or the type
of traffic accident. The study of Giuliano (1988)und 63% of incidents to be events
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involving no injuries. For the most part, incidentvere caused by two-vehicle
collisions and did not obstruct traffic lanes. Tdtady of Goolsby and Smith (1971),
found most incidents to obstruct only one traféiné in which the traffic lane adjacent
to the shoulder of the road was the traffic laneerehthe least number of incidents

occurred.

2.4.2 Behavior
2.4.2.1 Physical impairments such as drowsinesakmess or
chronic disease.
2.4.2.2 Mental impairments such as anxiety or eonafi
stress.
2.4.2.3 Deficient expertise in traffic routes.
2.4.2.4 Failure to comply with laws, e.g. high spekiving,

failure to comply with traffic signs or passing the left.

2.4.3 Vehicle
2.4.3.1 Vehicle conditions where vehicles are raidy to be
driven and sudden engine or part breakdowns.
2.4.3.2 Changes in vehicle condition such as isg@anotor
power with which the driver is unfamiliar and thaight result in joy riding or high
speed driving. Vehicle modifications that failtédke into consideration the limitations

of the vehicle design.

2.4.4 Environment
2.4.4.1 Areas where accidents occur include intéimes,
curves in the road, straight stretches of roadkpshelly roads and roads connecting
residential buildings. The areas where accidesnsl to occur most frequently are
straight stretches of road due to careless driwéis drive at high speeds. Moreover,
3-lane roads have been found to have more accidesns2-lane roads, while 4-lane

roads and 4-way intersections are more hazardaums3tway intersections.
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2.4.4.2 Road conditions with pot holes and slipsastions.

2.4.4.3 Inadequate road lighting.

2.4.4.4 Weather conditions such as heavy raindftap fog or
smoke that hinders visibility on the road.

2.4.5 System of traffic laws, control and regulations
2.4.5.1 No dissemination of information regardiegulations,
rules and penalties.
2.4.5.2 Penalties or fines are inappropriate.
2.4.5.3 No pursuit and arrest; no serious considerar arrest

of violators, which is the reason drivers are ausl

2.5 Related Resear ches

Lee (1995) conducted a study on CCTV Camera slawei as a key
component for the popular CCTV camera and DVRsueetly used in the city at
large. The main purpose of installing CCTV cameisago traffic on roads and
intersections then record the events. In the ptestedy, the researcher has compiled
factors based on design experience by locating ©@@8r cameras on freeways and
surface streets in California, with suggested dinde for camera site selection and
the decision to install CCTV camerg@he installation of CCTV cameras needs to be
targeted at recorded scenarios and, traffic suaneié, In considerinthe suitability of
premises, CCTV angles must be clear. And to bemelit support the work of the
police or the security administrator, there shdadcho obstructions.

Caplan et al. (2009) conducted a study on Policefoed CCTV
cameras in Newark, NJ: Placement choices and ithpect on street crime incidents.
This case study educated about the efficienicgidewalk surveillance in crime areas
side with streets and areas where auto theft cavbberved through CCTV cameras
installed at intersections in Newark, New Jersegnahresearchers have taken pictures
with cameras, CCTV and, digital mapping in compupeograms. The ArcView
Geographic Information System (GIS) by using theotly of buffer analysis to

determine areas characterized by a CCTV cametwisadius of a circle. According
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to findings, the installation of CCTV cameras erabihe police to monitor incidents
and conduct surveillance of the crimes. Furtheanoriminals were afraid to commit
more wrongdoing. However, barriers were encountaredonitoring buildings, walls,
and narrow alleys obscuring the visibility of tireaiges. Moreover, crimes continue to
occur in areas where CCTV cameras are unable tireapnages. According to the
findings, the installation of CCTV cameras requitee setting of goals to prevent
crime, for example, to monitor stealth theft; pags need to be installed at sites
where criminal events or pictures are clear in ptdeenhance the visual inspection of
the police CCTV cameras.

Ming et al. (2002) conducted a study on 3D-City ddb Support for
CCTV Monitoring Systems in a study educate on CGlgtem design in a complex
process including field survey, planning and saébgciproposed camera sites. The
visual design method has been introduced to CCTfesy design and maintenance
and this paper suggests that the visual designadethould be introduced with the
advantages of spatial analysis of 3D GIS and buffelysis model should be used to
aid in the design of CCTV monitoring systems. Aduog to the findings, the 3D GIS
and buffer analysis models can conveniently prowdarge volume of accurate and
visual information for CCTV monitoring system deassg The visual design method
may reduce cycle time and the labor load of desigmle cutting costs for large
CCTV monitoring systems.

Supachai (2002) conducted a study on the developofea black spot
analysis tool using GIS to record current statidtaata on traffic accidents by using
only on-site traffic accident incidence forms acting to the standards of the office of
transport and traffic policy and planning in whitdhe locations of hazardous sites
cannot be specified for analysis to find the cawsmas related factors including the
proposal of efficient corrective guidelines for fli@ accidents. Therefore, the
development of instruments to help analyze hazardiaific sites by using GIS can
facilitate the process and properly pinpoint thtessivhere accidents frequently occur

with greater accuracy and efficiency.
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Supornchai (2000) applied geographic informatiaht®logy systems to
the determination of hazardous sites on highwaykhimiland by analyzing hazardous
highway areas for use in highway safety planningpbscisely locating hazardous
areas. Data on accidents and road networks ared&ty used in the analysis of
hazardous sites by using GIS in establishing andewt database. Furthermore,
hazardous areas on highways can be accuratelyzadalyhile the images viewed
have better resolution. Moreover, the resultsiobthcan be used in the analysis of
the variables causing accidents in those hazardmes for the benefit of improving

road quality in the future.
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CHAPTER 11

MATERIALSAND METHODOLOGY

This chapter will discuss the details of thmaterials and methodology

to be used in the design and developmenthefGIS database. In this study, the

site selection analysis for CCTV installation inir&ha municipality, Chonburi

province was a case study. However, the propossashreh method can be applied to

other regions in Thailand.

3.1 Materials

This research has classified materials used inrdsearch into three

categories. The details are as the following:

3.1.1 Software:

Operating System

Microsoft Windows 7 Professional Service Pack
Development Tools

GIS Software is used for preparing of a Getalolase
Microsoft Office Excel version 2007

3.1.2 Hardware:

Computer Notebook model Acer Travelmate 4750
CPU Intel Core i5

Speed clock 2.5 GHz

RAM 4 GB DDR3

HARD DISK 500 GB
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3.1.3 Data Sour ce

3.1.3.1 Google Street maps and Google Satellite oetp
showing the spatial data and highway routes ina8n@ Municipality, Chonburi
Province.

3.1.3.2 CCTV installation site data where canierze already
been installed on Thai highway$tiracha Municipality, Chonburi Province.

3.1.3.3 Geographic map data and displays of the coordinates
for the accident sites or the vicinities road aenis by collecting data froifhai Road
Safety CollaborationThe data from 20113 shown in Table 3.1.

3.2 M ethodology

This research was adapted by Geographic Inform&istem functions,
which is a method of process in this chapter anmdlsa categorized into four steps,
namely, data collection, manipulation, analysis alagsification as shown in Figure
3.1.

S
= Spatial CCTV Accident Expert
=
HE g Data Camera Data Interview
=2 |
= e i —
. e
g | —— -
:g —— ——
=
E 'E_ Geographic Database
e e
=
e ——
= |
ﬂ s
5= Risk Area Site Selection
/=
- B —
- e e
E
E Results conclusion and presentation

Figure 3.1 Summary of research methodology
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3.2.1 Data Collection
The necessary information related to this reseamels collected as
follows:
3.2.1.1 Spatial datdhe spatial data and maps in the vicinity of
the Sriracha Municipality will be used by takingal&rom Google Map in the Google
Street and Google Satellite formats, which will bged in combination for the
analysis.
3.2.1.2 CCTV Cameradata from CCTV camera installed in
Sriracha municipality to search for suitable aredesquate for use. CCTV camera
installation data was obtained from the Chonburiovprcial administrative

organization, and the data used in analysis wdsatetl from 2012-2013.

Sriracha Municipality

Chonburi Povince

-
]
-, 3 KR Ol e e Lt I LA
LE TR =t -
-,
AN NSO IUREIUR ﬂ_‘ ‘.
q"""il'-. Hond* q‘
-
RsRIANIaE T
= CCTV Camer
i B g e Aol 'Kilumgler.‘;
- 0255 10 15 20 :

tandR

Figure 3.2 Show the Road Network and CCTV camestailation
in Sriracha municipality

Source: Google Street Maps
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Table3.1 CCTV camerainstallation in Sriracha Municipality

CCTV camerainstallation Domecamera Fixecamera

Darasamutr School Sriracha 1 2
Samitivej Sriracha Hospital - 2
Ko Loi Clock Tower Circle 1 2
Wat Wang Hin Intersection -
Wat Wang Hin Soi 7 -
Wat Wang Hin School
Assumption Intersection

In Front of Assumption Sriracha School

N N e

Behind of Assumption Sriracha School
Wat Rai Kluai -

By Pass 36 Overpass 1
Chak Kho IntersectiofWat Khrua Satthatham) 1
Pruksachat Villagéntersection 1
Hua Krok Overpass 1

In Front of Saint Paul Convent -
Saint Paul Convent Intersection - Assumption -
Sriracha Park Villagéntersection -
Baan Eua Arthorn IntersectierSriracha Tower -
Pun Sin Intersection 1
Behind of Robinson Intersection -
Sriracha Market Clock Tower Circle -
Saint Paul Convent Intersection 1
Queen Savang Vadhana Memorial Hospital -

Surasak Crossroad - Watkhaobhuddakodom -

w A N A W A WO WO P>~ WO W W LW W WwwWwwWw e U NP>

Had Pa Daeng Intersection (Honda Center) 1

Total 13
Source: Chonburi provincial administrative orgatia (2012)

~
o
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3.2.1.3 Accident Datathe data used for the analysis of risk
areas relies on accident statistics of Sriracha iblpality between Sukhumvit Rd.
beginning at Darasamut School Sriracha to Soi Aai.Pfhe total distance is 5.8 km.
The data used was obtained from the Thai Road ys&fellaboration (THAIRSC),
which is an agency that collects statistical ddtaoad accidents from the incident
report centers of the Compulsory insurance claiata fom Road Accident Victims
Protection CO., LTD. and reporting networks. Th&adased in analysis was collected
from January to December 2013.

3.2.1.4 Expert Interview, designating CCTV insttidia sites
and viewpoints in order to obtain the right imageguired interviews with experts or
police officers. In the present study, interviewsre conducted with one police
officer from the Sriracha Police Station who heltk tposition of Investigation

Inspector.

Table 3.2 Statistical of accident in Amphoe Sriracha, Chonburi Provincein 2013

Month Amour_1t of car Amount of Amount of dead
accident wounded people people

January 16 6 1
February 7 2 2
March 89 20 6
April 63 23 1
May 106 48 1
June 102 33 5
July 113 19 1
August 163 28 1
September 113 16 4
October 104 18 3
November 118 29 1
December 131 37 2

Total 1125 279 28
Average per month 93.75 23.25 2.33

Source: THAIRSC (2013)
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Monthly of Accident 2013
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Figure 3.3 Shows the amount of car accidents, wedipegople and dead people 2013
Source: THAIRSC (2013)

3.2.2 Data Manipulation
This section, addresses the methods used in canyartalogue data to
a digital format.

- The attribute data for some of the database Heradttribute
data acquired were created by using Microsoft Eaoel saving as a database file then
importing into GIS software as an event theme whdene were directly created in
GIS software. All of the landmarks such as vileged roads were used as point and
line formats referring to actual locations.

These data were used to analyze the locatiordic@tes road of
accidents into GIS software in order to determunéable locations for the installation
of CCTV. The data were entered into to the forrd enonverted into a map; the steps
of analysis will be handled for the remainder @& pgrocess.

- Data correction for spatial analysis and all relatata in the
Sriracha Municipality, Chonburi Province needs te borrected in the GIS

application.
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3.2.3 Data Analysis

- The main data analyzed for this study was spatath,d
highway routes, CCTV camera data at installatidessin the areas and data on
frequently occurring accidents in Sriracha munitiipaChonburi province.

- Data from Sukhumvit Rd. at the area in frontDafrasamutr
School Sriracha An interval of 5.8 kilometers ai 80 Phai for was divided into
sections of 0.5 kilometers each by using a fixedhae by limiting sections every 0.5
kilometers.

- The incidence rate and frequency of accidentg&ah section
was calculated based on the terms that needed $stdven such as road conditions,

intersections, nearby community areas.

O0km 1km 2km 3Ikm 4 km Skm o km

0.5 km
FIXED

Figure 3.4 Fixed Section Road Divisions

- The results obtained by the collection of accidtata and the
sites of frequent accidents on highwaysch less sort of accident that occurred in the
area.Were entered into the GIS program and the reswdte displayed in the form of

maps showing the data distribution of the sitesre/laecidents frequently occur.
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Amount of Accident o Weight of
No. Criteria ) Color Shade
(per year) Incident Level
1 21up High 3 /
2 11-20 Moderate 2 /
3 1-10 Low 1
4 0 None -1

- Analysis of data from a camera installed,har installation of
the CCTV should be installed CCTV cameras or eglitin

- According to a study on Computing Installatidarameters of

CCTV Cameras for Traffic Surveillance (Gupta, 201Rg best viewing distance of
CCTVs is 50 meters. A shorter visibility radius n@yse an obstacle for image usage,
especially in the vicinity of four-way intersectanOn the other hand, a visible
distance of 30 meters would be a radius offerirgear view of people’s faces and
license plate numbers but would not provide cowerafjthe area. Furthermore, a
visibility of 100 meters would display images ofeews and accident characteristics,

suitable for traffic work. The distances of visityilfor CCTV are shown in Table 3.5

Table3.4CCTV Area Levd

_ Weight of
No. CCTV Radius Color Shade
CCTV ArealLevd
1 30m. 1
2 50m. 2
3 100m. 3
4 None 4 -
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CCTV Radius [
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Figure 3.6 Shows CCTV Radius areas 50 meter
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Figure 3.7 Shows CCTV Radius areas 100 meter

- The results from the assessment of risk areas &ed t
conditions of the surrounding areas were analyzadl sites were chosen for the
installation of CCTV cameras in order to obtainpg®oangles for clear photograph
images with sufficient space.

3.2.4 Results conclusion and presentation
The conclusion of this research shows summanizresearch and the

suggestion by using descriptive method to explath@resent the result.
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CHAPTER IV
RESULTS

Chapter 4 discusses the analysis methods for deliegnwhich areas on
Sukhumvit Rd. in Sriracha municipality, Chonburiopince, are suitable for the
installation of CCTV and whether or not the aforeti@ned is sufficient for use in the
area. The data on accident rates and environmeatalitions in the areas will be
used as the primary data for the analysis aimedestrmining risk areas as key

information for supporting subsequent decisionke procedures were as follows:

4.1 Risk Area

4.1.1 Dividing Sukhumvit route data from the fraftDarasamutr school
Sriracha up to Soi Ao Phai into sections at intesn@5 kilometer as shown in
Figure 4.1.

4.1.2 Calculate the incidence rate of accidentaamident frequency for
each section. Statistical data on accidents aredsto the form of database files stored
in the MS Excel format. The data is data of posegi@nd time of accident for each
area of study. The data were entered into the @§ram to output results in the form
of maps with color shades shown according to tkee shaccidents. The road section
with the highest rate of accidents will be consediethe most hazardous.

- Since the scope of this study was in 2013 (@gnu December 2013)
with data analysis by GIS within the conditionsmfmber of accidents throughout
2013, the frequency of accidents on Sukhumvit Rdshown between Darasamutr

School Sriracha up to Soi Ao Phai. The area ofthdy is shown in Figure 4.2.
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sonlcl b

Figure 4.1 Shows road sections at intervals okthsas Google Streets.
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Table 4.1 Shows the traffic accident incidence rate in each section of theroad in
2013

Number of Accidents

Section Road Section
(per year)
S1 Darasamutr School - Wat Wang Hin Intersection 18
S2 Wat Wang Hin Intersection - SrirachaNakhon 4 26
S3 SrirachaNakhon 4 - Sriracha Land Village 15
s4 Sriracha Land Village - Toyota 5
Charoenyonchonburi
ss Toyota Charoenyonchonburi - Wat 0
Buddhakodom
S6 Wat Buddhakodom - Sukhumvit Curve 8
S7 Sukhumvit Curve - Sriracha Village 3
sa Sriracha - Had Pa Daeng Intersection (Honda 3
Center)
s9 Had Pa Daeng Intersection (Honda Center) - 4
East Isuzu
S10 East Isuzu - Pa Daeng Curve 1 8
S11 Pa Daeng Curve 1 - Pa Daeng Curve 2 3
S12 Pa Daeng Curve 2 - Entrance to Soi Ao Phai 4

Source: THAIRSC (2013)
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Figure 4.2 Shows the number of incidents in 2013%okhumvit Rd.,

Sriracha municipality

4.1.1.3 Enter the data on the positions of inddall€TV along
the Sukhumvit Road in the Sriracha municipalityomaler to output maps shown as
conjugate data with the statistics of incidencesadidents in each section. The data
on CCTV positions was obtained from the Chonburovprcial administrative
organization. The data used in the analysis rafiges2012-2013.
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Table4.2 CCTV camerainstallation in Sriracha Municipality

CCTV camerainstallation Dome camera Fixe camera

Darasamutr School Sriracha 1 2
Wat Wang Hin Intersection - 4
Assumption Sriracha Intersection 1 4
Saint Paul Intersection 1 4
Surasak Intersection - 4
Had Pa Daeng Intersection (Honda Center) 1 3

Total 4 21

Source: Chonburi provincial administrative orgaticma (2012)
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Sukhumvit Rd., Sriracha municipality
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4.1.1.4 Arranging a hierarchy for road risk areasoading to

the incidence rates for accidents might be inswfficfor the risk area calculations in
the present study because certain sections altgady CCTV installed. Therefore, a
radius needs to be established for the viewingnafges to accompany consideration
for checking the coverage of the area in use ah efdhe sections. The research
designated methods for calculating the risk areasehch section by adding the
Incident Level and CCTV Area Level together. Theam obtained will show the Risk
Area Level hierarchy from high to low as follows:

Incident Level + CCTV Area Level = Risk Area

Table4.3 Risk Area Levd

No. Criteria Weight of Risk Area L evel Color Shade
1 Very High 7 /7
2 High 6 4
3 Moderate 4-5
4 Low 1-3

According to seminar reports on determining roacidsnt risk
areas with social participation from Thai Healttofotion Foundation in 2003. The
following criteria for designating road accidergkiareas were stated:

Designating any area or place as a hazardous eskos of
road (black length) generally depends on the imzderate of accidents as an index
for the designation. For example, the criteridAaktralia has stated that hazard risk
sites on highways include areas with three acc&dessulting in injuries or fatalities in
one year over a period of three to five years.

In Thailand, there are no methods for clearly desigpg
whether or not any particular area is a risk arlae Ministry of Transport (2001) has
set criteria for designating hazardous risk sisefolows:

- Areas where the incidence of fatal accidents if.hig

- Areas where the incidence of fatal accidents isagt once

followed by the incidents of numerous severe actile
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- Other areas where fatal accidents might have never
occurred, but where people involved with trafficiwsuch as police officers, highway

workers and municipality staff have rendered thimiop that the area is hazardous.
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Figure 4.4 Risk Area Map on Sukhumvit Rd., Srirabhaicipality.

Figure 4.16 shows that the Risk Area Map can ifleateas according to
risk area calculations on Sukhumvit Rd., Srirachaniipality. Color shades were
used to rank risk levels. According to the Risk &Map, it is clear that Section 2 is
the area with the highest risk, followed by Sedidmnand 3 with high risk area ratings,
sections 4 and section 6-12 with moderate risk eattags and Section 5 as the least
risky area because no reports of accidents were natthis area in 2013, which is the

year the data was collected.
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Risk Area Map Section @n Sukhumvit Rd., Sriracha Municipality.
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Figure 4.5Risk Area Map in Section 1

Risk Area Map Section @1 Sukhumvit Rd., Sriracha Municipality.
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Risk Area Map Section 8n Sukhumvit Rd., Sriracha Municipality.
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Figure 4.7Risk Area Map in Section 3

Risk Area Map Section dn Sukhumvit Rd., Sriracha Municipality.
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Risk Area Map Section 6n Sukhumvit Rd., Sriracha Municipality.
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Risk Area Map Section 6 on Sukhumvit Rd., Srirahaicipality.
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Risk Area Map Section 7 on Sukhumvit Rd., Srirahaicipality.
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Risk Area Map Section 8 on Sukhumvit Rd., Srirakhaicipality.
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Risk Area Map Section 9 on Sukhumvit Rd., Srirahaicipality.
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Risk Area Map Section 10 on Sukhumvit Rd., Srirahanicipality.
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Risk Area Map Section 11 on Sukhumvit Rd., Srirahanicipality.
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Risk Area Map Section 12 on Sukhumvit Rd., Srirahmicipality.
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4.2 Site Sdlection

The selection of suitable sites for CCTV instatlatiand adequacy for
CCTV site use is based on following the decisioteda:

- Each section’s level of risk makes up the primapmponent for
decision-making.

- Local data also accompanies considerations tordeterwhich section
IS a community, business, three- or four-way irgetion or roundabout/U-turn along
with road condition data.

- Because the number of accidents in some sectiotie gbad might not
be considered sections with greater risk for actsle¢han sections with fewer
accidents because sections with more accidents Heaager traffic. For this reason,
consideration needs to also be given to site datarder to examine the feasibility
factors of traffic congestion, road conditions aradtain sections where CCTV has
already been installed. Consideration must als@giben to the sufficiency of the
aforementioned for use in those sections.

- The selection of CCTV installation sites also regsliinterviews with
experts in order to obtain suitable installaticlesiand views for CCTV use.

According to risk area and spatial data analyssjramary was obtained
on determining risk areas and sites suitable CQ¥vallation on the Sukhumvit Rd.,
Sriracha Municipality. The findings revealed threections to be suitable for

additional installations in the area of study asvamin Table 4.5

Table 4.4 Suitable sectionsfor additional installations with in
Sriracha Municapility.

Suitable Point Section Road Section
1 S2 Wat Wang Hin Intersection - Sriracha Nakhon 4
2 S3,54 Sriracha Nakhon 4 - Sriracha Land Village

3 S7 Sukhumvit Curve - Sriracha Village
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This can be shown on the map the sites in the theeons are suitable
for additional CCTV installation and CCTV Radius &ukhumvit Rd., Sriracha
Municapility, as shown in Figures 4.17-4.23.
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Figure 4.17Suitable sections for additional CCTV installatmmthe Sukhumvit Rd.,

Sriracha municipality
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Suitable Sections for Additional CCTV Installation the Sukhumvit Rd.,
Sriracha Municapility
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Figure 4.18 Map of suitable sites for CCTV instiadla, Point 1

In Figure 4.18, shows an area in Section 2 suitédledditional CCTV
installation. Soi Sriracha Nakhon 4 (Robinson $he) already has CCTVs installed
but without the coverage necessary for work. Moeepthis area was rated with a

very high level of risk.
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Suitable Sections for Additional CCTV Installation the Sukhumvit Rd.,
Sriracha Municapility
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Figure 4.19 Map of suitable sites for CCTV instiadla, Point 2

In Figure 4.19, shows the areas from Sections 34amdwhich the site

suitable for additional CCTV installation is theoSsroad Surasak. The two sections

already have CCTVs installed but not adequatelyusage as this area is a road

intersection leading to residential areas with gdeaffic and high risk level.
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Suitable Sections for Additional CCTV Installation the Sukhumvit Rd.,
Sriracha Municapility
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Figure 4.20 Map of suitable sites for CCTV instiadia, Point 3

In Figure 4.20, shows the area in Section 7 wititable sites for
additional CCTV installations. The Sriracha Village this section has no CCTVs
installed; however, since the area is a resideandl industrial factory district where
the front road leading to Sriracha Village is audafroundabout, the risk for this area

was evaluated as moderate.
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In Figure 4.21-4.23, show the simulated radius 6fT€ when additional
CCTVs are installed on the Sukhumvit Rd., Srirabhanicipality. The positions and
radial coverage for suitable CCTVs are also shown.

Suitable Sections for Additional CCTV Installatiand CCTV Radius
on the Sukhumvit Rd., Sriracha Municapility
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Figure 4.21 Map showing CCTV Radius in suitablesfor CCTV installation,
Point 1 in Google Satellite Map



Supajira Kaewkomut Results / 48

Suitable Sections for Additional CCTV Installatiand CCTV Radius
on the Sukhumvit Rd., Sriracha Municapility
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Figure 4.22 Map showing CCTV Radius in suitablesfor CCTV installation,
Point 2 in Google Satellite Map



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Inform. Syanag.) / 49

Suitable Sections for Additional CCTV Installatiand CCTV Radius
on the Sukhumvit Rd., Sriracha Municapility
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Figure 4.23 Map showing CCTV Radius in suitablessior CCTV installation,
Point 3 in Google Satellite Map
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CHAPTER YV
DISCUSSION

The present chapter will explain details involvadhe analysis to obtain
suitable sites for CCTV installation in Sriracha mitipality, Chonburi Province.
The risk areas will be explained according to asialyesults in addition to risk factors
and suitable areas for additional CCTV installatioeluding selection factors suitable

for the area of study.

5.1 Discussion of the Risk Area

The results of the risk area calculations can exlee factors involved in

the occurrence of accidents and the risk factaredch section as follows:

Table5.1 Risk Area Calculation Resultsfor Each Section

Risk Area
Section Road Section
Level
Very High S2 Wat Wang Hin Intersection - SrirachaNakhon 4
S1 Darasamutr School - Wat Wang Hin Intersection
High
J S3 SrirachaNakhon 4 - Sriracha Land Village
S4 Sriracha Land Village - Toyota Charoenyonchonbur
S6 Wat Buddhakodom - Sukhumvit Curve
S7 Sukhumvit Curve - Sriracha Village
Moderate _ _
S8 Sriracha - Had Pa Daeng Intersection (Hondae@ent
S9 Had Pa Daeng Intersection (Honda Center) - Eagtlsu
S10 | East Isuzu - Pa Daeng Curve 1
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Table5.1 Risk Area Calculation Resultsfor Each Section (cont.)

Risk Area
Section Road Section
Level
S11 Pa Daeng Curve 1 - Pa Daeng Curve 2
Moderate _ _
S12 Pa Daeng Curve 2 - Entrance to Soi Ao Phai
Low S5 Toyota Charoenyonchonburi - Wat Buddhakodom

5.1.1 Very High Risk Area L evel

- Section 2 (S2) is classified as a very high risk area level. 0%
already installed in this section. The conditiamghe area surrounding the section
include government agencies, hospitals, businessials, entertainment venues and
road conditions with intersections and a high degrketraffic congestion. Therefore,

Section 2 is considered a high risk area.

5.1.2 High Risk Area Level

- Section 1 (S1) is classified as a high risk area level. CCT\ali®ady
installed in this section. The conditions in threaasurrounding the section include
schools, hospitals, government agencies and roaditams with 4-way intersections
with severe traffic congestion.

- Section 3 (S3) is classified as a high risk area level. CCT\ali®ady
installed in this section. The conditions in threaasurrounding the section include
schools, business districts, entertainment vemasgjences and road conditions with

intersections and severe traffic congestion.

5.1.3 Moderate Risk Area L evel

- Section 4 ($4) is classified as a moderate risk area level. CGQJV
already installed in this section, even though iBact reports a low accident rate.
The conditions in the area surrounding the sectiociude business districts,
residences and road conditions with intersectiond aevere traffic congestion.

Therefore, Section 4 is considered a risk area.
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- Section 6 (S6) is classified as a moderate risk area level. CQay¥
already been installed in this section. The coowlét in the area surrounding the
section include shops, residences and road conditiarked by curves in the road.

- Section 7 (S7) is classified as a moderate risk area level. CQay
already been installed in this section. The caoowlt in the area surrounding the
section include shops and residences with entraioceslustrial factories. The road
conditions include a roundabout at the front of émérance to Sriracha Village. The
vehicles in this area are driven at rather highedpeand there are no traffic signals.
Therefore, Section 7 is considered a risk area.

- Section 8 (S8) is classified as a moderate risk area level. CQay¥
already been installed in this section. The coowiét in the area surrounding the
section include shops, industrial factories, rasigs and road conditions with
roundabouts. The vehicles in this area tend tadideen at high speeds and the
accidents occurring are rather severe. There8®etion 8 is considered a risk area.

- Section 9 (S9) is classified as a moderate risk area level. The
conditions in the area surrounding the sectionuthelshops, industrial factories and
residences. The road conditions include roundabotlihe vehicles in this area tend to
be driven at high speeds and the accidents ocguatia rather severe. Therefore,
Section 9 is considered a risk area.

- Section 10 (S10) is classified as a moderate risk area level. The
conditions in the area surrounding the sectionuthelshops, residences and hilly road
conditions. The lighting at the roadside during thght is inadequate. The vehicles
in this area tend to be driven at high speeds aadatcidents occurring generally
involve vehicles going off the side of the road.

- Section 11 (S11) is classified as a moderate risk area level. The
conditions in the area surrounding the sectionuihel hilly road conditions. The
lighting at the roadside during the night is inadkeig@. The vehicles in this area tend to
be driven at high speeds and the accidents ocgugenerally involve vehicles going
off the side of the road.
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- Section 12 (S12) is classified as a moderate risk area level. The
conditions in the area surrounding the sectionuihel industrial factories, product
warehouses and residences. The road conditiorsligre The lighting at the roadside

during the night is inadequate.

514 Low Risk Area Level

- Section 5 (S5) in 2013, there were no reports of accidents. Tsle r
area calculations classified the section as a Iekvarea level. The conditions in the
area surrounding the section include businessalsstrestaurants, residences and road

conditions with traffic congestion.

5.2 Discussion of the Site Selection

According to the risk site analysis and the intews with experts and
Investigation Inspectors from Sriracha Police $tgtiit can be concluded that there
are three additional points suitable for CCTV itlateon in the area studied. The
reasons for the suitability of the three sectiond the views expected to be obtained

can be explained as follows:

Table5.2 Installation CCTV in the Suitable Area

Suitable _ _ CCTV
_ Section Install Location

Point Type

1 S2 Soi Sriracha Nakhon 4 (Robinson Sriracha) Fixed

2 S3,S4  Crossroad Surasak Fixed

3 S7 Sriracha Village Fixed

- Suitable Point 1 (Soi Sriracha Nakhon 4) belongs to Section 2. This
section has a very high level of risk and CCTV lready installed in the vicinity of
the Wat Wang Hun Intersection. However, that is sofficient, as Soi Sriracha

Nakhon 4 (Robinson Sriracha) is a very crowded.arba area is a business district



Supajira Kaewkomut Discussion / 54

containing entertainment venues and a hospital Wiavy traffic congestion in
addition to being a point for U-turns/roundaboutdo CCTVs cover the
aforementioned roundabout, and the CCTV currendipriigs to Sriracha Robinson
Department Store, which is inadequate for policeemurity officials’ work. The types
of CCTV cameras suitable for installation in a cean@CTYV fixed.

Figure 5.2 shows the CCTV images expected to barmdad from Suitable Point 1
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N gy,

Figure 5.3 shows the CCTV images expected to baradad from Suitable Point 1

- Suitable Point 2 (Crossroad Surasak) is a site located between
Section 3 and Section 4. It has a moderate riskl.ld8oth sections already have
CCTVs installed, but neither have coverage at Swr&ossroad, which has heavy
traffic congestion. The road is an intersectiordieg to community neighborhoods,
and surroundings include residences, stores, sghduaspitals and government
agencies located on Soi Surasak 1. Therefore, iaddit CCTV installation is
essential. And in this area is suitable for thealtation of CCTV cameras fixed.

Figure 5.4 shows the CCTV images expected to baradad from Suitable Point 2
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Figure 5.6 shows the CCTV images expected to barmdad from Suitable Point 2

- Suitable Point 3 (Sriracha Village) belongs to Section 7. This section
is a low level risk area and has no CCTVs installdte surroundings include homes,
stores and industrial factories, and the roadantfof Sriracha Village is a roundabout
for cars. However, vehicles in this section arevatri at rather high speeds and no
traffic lights are present. Furthermore, anothasoa this section is suitable for CCTV
installation is that the area is a community neagthbod with many shortcut roads

connecting to many other areas. Therefore, it sem$al that police officers or
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security officials have CCTV access here to morfiborescaping criminals in addition
to traffic benefits. The types of CCTV cameras ahlg for installation in a camera

CCTV fixed.

auu gyuin
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Figure 5.8 shows the CCTV images expected to barmdad fromSuitable Point 3
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

6.1.1 Areas most at risk and suitable for additional CCTV installations are
the road sections from Wat Wang Hin Intersection — Robinson Sriracha, because the
aforementioned area is an important business district in Amphoe Sriracha with heavy
traffic and the highest accident incidence statistics. Although the area has CCTVs in
place, it lacks full and adequate coverage for use in safety work.

6.1.2 The least risky area is the area from Toyota Charoenyon Chonburi -
Wat Buddhakodom because the area is a residential neighborhood where shops and
restaurants are located without any reports of any accidents occurring and because the
area was evaluated as a low risk area.

6.1.3 CCTVs are not beneficial only for accident prevention, because
accidents are caused by many factors such as road conditions and driver’s behavior.

but also in situational monitoring, case evidence footage and traffic police work.

6.2 Recommendations
The present research recommends the following to benefit future research:
6.2.1 Obtain additional sources of information and accident incidence
characteristics for accident statistics.
6.2.2 Apply techniques to calculate risk areas such as accident severity

scores, comparatively in order to obtain the most optimal scores for risk area analysis.
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The National Conference Information Technologies (C1T2014) and

UniNet Network Operation and Management workshop 2014
(UniNOMS2014)
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CITRUNINOMS 2014

of 'the perpetrator. The images can be used s
ewder}ce to prosecute and assist in the site
selection for the installation of CCTV cameras ofi.
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The Site Selection Analysis for CCTV Installation in Sriracha Municipality Chonburi Province
- Co A g o o W ar ¢ = 4 =1
m‘s’;mm:ﬁmwuwmm:aamm'i‘ummﬂmﬂaaﬂmﬂﬁmmﬁﬂﬂ‘lumﬁmammm‘mn

o a o4
WPININFAYT

Supajira Kacwkomut (f]’ﬂ%ﬂ LLﬁJﬂﬂw})* Dr.Wutjanun Muttitanon (a7 Yol dadnnd)s

. . B !, e, a =
Dr.Kritsanat Surakit (273.n0H0e0 ?ﬁﬁﬂﬂ)** Dr.Areeya Rittima (A15,87507 qnBuys+*

ABSTRACT

Closed Circuit Television (CCTV) is a device that is very important in a security system used by recording
events and data in Real Time to be useful to the police in the planning and mmi‘iloréng traffie circumstances and the
escape route of the perpetrator, Currently, found that barriers to use some such, The installation is not proper angle
obstacles a number of CCTV cameras is not enough space. This study was to analysis suitable for installing CCTV
cameras in Sriracha Municipality, Chonburi Province. Using GIS Software an application of GIS. By the spatial data
community, an area with dense population and the royal road accidents are frequent. A major factor in determining
the proper installation of CCTV cameras, the result will be something that helps to support the decision making

process for choosing a CCTVY camera installed in Sriracha Municipality, Chonburi Province,
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Introduction
Chonburi  Province continues to  enjoy

economic and industrial growth as a major tourist city
where populstion and tourist trends increase annually
with greater density of buildings, higher cost of living
and snore traffic congestion These Tactors are the
driving force of social problems due to a higher
number of aceidents and crimes such as robbery,
disputes, assaull, abduction, rape, marder, drug
trafficking and traffic accidents, ete.  Some areas,
including those with heavy congestion, enclosed or
non-vigibility areas, abandoned convmunities, ateas
with inadequate Highting, etc, are constdered high-risk
areas, When compared to the number of government
oflicials, the area and population ratios are found to
be vastly differemt.  Consequently, moniforing is
insufficient to cover all areas. In some cases, the
absence of witnesses and evidence results in difficulty
arresting the culprit, thercby resulting in problems
affecting the safely and propesty of citizens. Despite
effosts to control these factors, crime i3 not likely o
be reduced beeause the sofution and bmplementation
is  difficult time due 1o the

and consuning

requirement of accurate and tinsely data.

Closed Circuit Television (CCTV) involves
recording events and displaying image data in real
time delivered directly fo the condrol ceater to
facilitale the work of pcﬁic:e officers and security.
Traffic  planning  menitors  and  tracks  the
circumstances of offenses and the offenders’ escape
routes. H alse provides photo or video evidenee (o
prove the guilt or innocence of the accused pergons in
court cases to prosecute offenders and clearly prediess
the likelihood of future incidents (Nakraikhing,
2002). from CCTV  cameras

However, images
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installed in certain areas continue to encounter several
problems such as image conirast as well as obstructed
of obseured camera angles. Morcover, mproper
installation of CCTV cameras does not provide

sufficient space.

Aware of the aforementioned probiems, the
researcher’s aimy was to evaluate the installation of
CCTV cameras at the points in the Geographic
Information System (GIS), which is an cffective
system for managing databases and mapping systems,
Used to link the different positions on the map,
geographical Information systems also have the
ability o search and process information. By
providing basic information to analyze and integrate
the refation of each factor, the desived resulis are
obtained {Suriyachay, 2010).  As a result of such
coneepls in GIS applications, space can be analyzed
for the installation of CCTV cameras to analyze the
physical community as well as the roads and
highways of the study area. The findings of this
research can be applied 10 the decision to determine
the proper instailation of CCTV cameras in Sriracha

Municipality, Chenbuari Provinee,

Objective of the study

To study and analyze the risk areas for the

occurrence  of  traffic  accidents  in  Sriracha

Municipality, Chonburi Province,

To analysis and find suitable areas for the
instailation of CCTV and the adjustment of camera

angles.
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Methedology

A step of research meshodology is shown in

Figure 1.

Spatial ] cery Accitent

Bata Camera Dats

Dt
Caollection

Geography Daizbase 1

Dt
Manipetation

z yMJ Figure 3 Show the Road Network and CCTV camera

) Instailation in Sriracha Munieipality as
Site Selection Analysis

7 J Satelite data

Dt
Analysis

"i; CCTV Camera: CCTV camera installation
5
=2 Results conelusion znd presentation . . .
prese data for cameras already installed in the area with
Figure 1 Steps of research methodology angles from the CCTV camera and data {rom the

Chonburi Provincial Administrative Organization.
Data Collection

Collecting the necessary infornation refated Accident data: statistical data on  the

, N number of accide acat i
1o this research. Are as follows: umber of accident and the location of accident sites

Spatial data: places and highway routes in in the areas on traffic routes in Amphoe Sriracha,

Sriracha Munigipality, Chonburi Province. The data Chonburi Province. The data was reported by the

. . Accident  Data Center, Thai Road  Safety
wis collected from Google maps and highway maps. ~ ¢ e

Collaboration during 2013,

smphos Siirachs . 'v . i
i Table I Statistical data on the number of accident in

Chanbust Provines

Amphoe Sriracha, Chonburt Provinee 2013

';)\‘/ Read
Amount of car Amount of Amount of dead

8 Pl Mouth accident wounded people people
Janary 16 3 i
Febnazry 7 2 1
March ) B 4
Apal §3 3 !
May 106 # 1
June 102 4] §
Tuly " 19 1
Augunt 163 3 1
September B 15 §
Figure 2 Show the Road Network in Amphoe October 104 18 3
Novenbes 13 B t
Srivacha as GIS December 151 3 3
Tots 12 1% %

Avénagepar year 9375 pia] 23

Source:  THAIRSC{2013)
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Data Manipulation

The attribute data for some of the database
for the attribute data acquired were created by using
Micresoft Excel and saving as a database file then
importing into GIS software as an event theme while
some were directly created in GIS software.  All of
the fandmarks such as vitlages and roads were used as
point and line formats referring to actual locations.

These data were used o analyze the
location coordinates road of accidents into GIS
software in order to determine suitable locations for
the installation of CCTV. The dats were entered into
to the form and converted into a2 map: the steps of
analysis will be handled for the remainder of the
process.

Data correction for spatial analysis and all
related dats in the Sriracha Municipality, Chonburi

Pravince needs to be corrected in the GIS application.

Data Analysis

The main data analyzed for this study was
spatial data, highway routes, CCTV camera data at
installation sifes in the arcas and data on frequently
occurring  accidents in Sriracha  Municipality,
Chonburi Provinee,

Date from Sukbumvit Rd. at the ares in
front of Darasamut School Sriracha An interval of 5.8
kilonseters at Soi Ao Phai for was divided into
sections of 0.5 kilometers cach by using a fixed
method by limiting seetions every 0.5 kilometers,

The incidence rate and frequency of
accidents for each section was calculated based on the
terms that needed to be shown such as road
conditions, intersections, necarby community areas

and weather conditions.
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FIXED

Figare 4 Fixed Section Road Divisions

The results obtained by the collection of
accident data and the sites of frequent accidents on
highways much less sort of accident that occurred in
the area, Were entered into the GIS program and the
results were displayed in the form of maps showing
the data distribution of the sites where accidents

frequently occur,

Table 2 Level of aceident

Level Amount of accident Befinition Smbal
3 Tup High i
2 -2 Medivm
| 1.10 Few &

Analysis of data from a camera installed, or
the installation of the CCTV should be installed
CCTV cameras or editing.

The results from the assessment of road risk
areas and the conditions of the surrounding arcas
were analyzed and sites were chosen for the
installation of CCTV cameras in order to obtain
proper angles for clear photograph images with
sufficient space.

Results conciusion and presentation

The conclusion of this research  shows
summarize of research and the suggestion by using

deseriptive method to explain and present the result,
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Results

Site selection for CCTV instaliation, result
is presented as the following session:

Risk areas

Defining risk to the statistics of the traffic
accidents making the road seetion of 300m. The data
statistics  of  aceidents  in the area  Sriracha
Municipality during 2013 from Thai Road Safety
Collaboration  (THAIRSC) is an agency of the
accidert from Compulsory Inswrance claims data
from Road Accident Victims Protection Co., Lid. the
roads with high accident rates and traffic congestion
are the most risk arcas. It shows the amount of
accidents in cach seetion,

This map shows the distribution areas of
highway accidents are frequent in the aren of
Sukhumvit Rd, at the area in front of Darasamutr
School Sriracha An interval of 5.8 kilometers at Soi
Ao Phal. CCTV camera already installed on 6
positions, but in the aceident area from the nsiddie up,
with a total of 3 positions and Smore for not installing
CCTV cameras in such area communities, enirance

habitats or village and the roads are hilly curves,

L COTY Camera

21 Up/ High
11 - 207 Medium

G- 10/ Fow

Figare 6 Shows the instalintion of CCTV cameras

and frequent accidents,
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Site Selection Analysis

This map shows the proper installation of
CCTV cameras in Sriracha Municipality by analysis
of assessment daia, statistics databases accident area
frequently. The resuits of the research should have
discretion whether to install CCTV cameras as the

number 3 positions,

- COTV Camera
@ New CCTV

Figure 7 Shows the proper installation of CCTV-

cameras in Srivacha Municipality
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A M COTV Camera - CCTV Camera

@ weweeTv @ NewCCTV

‘*q CCTY Camera = CCTV Canera

@ NewCCTV @ NewCCTV

Figure 8 Show Location | (Robinson Sriracha) for

nstalling  additional  CCFV Camera Figure 9 Show Location 2 (Crossroad Surasak) area

accident  statisties  based  on  the for installation of CCTV Camera additional

mfermation {rom Figure 6 that the accident
statisties for F1-20 per year and have high
traffic congestion. But in this arca is not
installed CCTV  Camera, Google Steeer

maps {A) and Google Smellites maps (B).

222

agsessment of spatial information. The area
is a crossroad with waffic congestion and
voad diversion is very dense. Google Street

maps {A} and Google Satellites maps (B),
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@ NewCCTV

Figure 10 Show Location 3 (U-turn Sriracha Village)
area for installation of CCTV Camera for
further evaluation of spatial information.
The area at risk of an accident is often the
road curved path with a U=turn, road to the
village. Googic Street maps (A) and

Google Satellites maps (B).

Discussion and Conclusions

This study the site selection analysis for the
installation of CCTV cameras before installing the
need to gather spatial data, survey areas, population
density, accident statistics, road and will need o be
interviewed experts or police. To recognize the need
for the use of CCTV cameras and the information to
be recorded in (IS using GIS Software is used 1w
analysis the density and distribution of population and

location of the accident site oflen. The result is the

Appendix / 78
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ability to assess risk in the area. To help support the
decision to install CCTV cameras in the area to get
the position and angle that is useful o the police or
security monitoring trustee of the public, And can
track the circumstances and the escape route of the
perpetraior. The images can be used as evidence to
prosecute and assist in the site selection for the

ingtallatton of CCTV cameras.
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