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Abstract

This study aims to examine the current status of patrol-routing coordination and
management. It analyzes and proposes management strategies for patrol routes and
administrative systems. The focus is on developing and improving the efficiency of the Patrol-
Routing Management System (PRMS) to enhance crime prevention and suppression efforts
within Thailand's Eastern Economic Corridor (EEC). In response to the increasing demand for
crime prevention, the Royal Thai Police have prioritized effectively managing patrol routes to
mitigate criminal activities and improve response times. Through an in-depth analysis of patrol
routes at key police stations in the EEC, specifically in Chonburi (Pattaya City Police Station),
Rayong (Pae Police Station), and Chachoengsao (Mueang Chachoengsao Police Station). This
study identifies improving patrol route planning, patrol time efficiency, and patrol
management systems. The research applies the primary concept of the Traveling Salesman
Problem (TSP) and Transport Management Systems (TMS) to develop an optimized patrol
management system that enhances both patrol route and time efficiency while also increasing
police visibility in high-crime areas. The findings indicate that effective patrol route planning
contributes significantly to time management, resource allocation, and crime deterrence. The

integration of advanced technologies facilitates dynamic and flexible routes, enabling law

’ Corresponding author, email: 65810047 @go.buu.ac.th




U7 11 atuil 2: e nsngrAu - FuAw 2568

Volume 11 Number 2: July - December 2025

enforcement officers to access target areas more efficiently and respond promptly to emerging
situations. Adapting patrol strategies to the specific characteristics of each area, supported by
crime data, further improves crime control and resource utilization. Improved patrol routes
not only support proactive crime prevention but also foster public confidence in law
enforcement, contributing to sustainable community safety.

Keywords: motorcycle patrol routing, transportation management system, traveling

salesman problem, patrol police officer, prevention and suppression patrol
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INTRODUCTION
The world is changing rapidly across political, economic, and social dimensions.
Societal shifts, such as demographic changes and continuous migration of people and labor,

have significantly impacted security, crime, and disorder. These dynamics have heightened
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societal and public demands for enhanced safety and security of life and property, which they
expect from the state (International Organization for Migration, 2024).

To effectively overcome these challenges, the Royal Thai Police has employed a
strategic management approach grounded in analyzing internal and external environments,
encompassing strengths, weaknesses, opportunities, and threats (SWOT) (Royal Thai Police,
2023). As a primary agency responsible for public safety, the Royal Thai Police undertakes
crime prevention and suppression as its core mission. These complemented administrative
policies prioritizing public convenience and responsiveness to citizen needs.

A key and urgent policy initiative under the Royal Thai Police is to reduce public fear
of crime. Crime prevention and suppression efforts focused on enhancing operational
efficiency in tackling crimes that distress citizens and communities or have widespread social
implications. The primary objectives are raising the standards for maintaining public order and

improving crime prevention and suppression mechanisms (Royal Thai Police, 2024).

RESEARCH OBJECTIVES

1) To examine the current status of patrol-routing coordination and management for
crime prevention and suppression within police stations in the Eastern Economic Corridor (EEC)
of Thailand

2) To analyze and propose management strategies for patrol routes and
administrative systems to enhance the effectiveness of crime prevention and suppression

operations for police stations in Thailand's EEC.

SCOPE OF RESEARCH

This research develops and optimizes a patrol-routing management system (PRMS) to
enhance crime prevention and suppression in Thailand's EEC, focusing on high-crime areas in
three police stations: Pattaya City, Pae, and Mueang Chachoengsao. It evaluates patrol
operations and proposes improved management strategies using qualitative and quantitative

methods, including observations, interviews, and statistical analysis.

CONCEPTUAL FRAMEWORK

The conceptual framework of the Patrol-Routing Management System (PRMS) in the
Fastern Economic Corridor (EEC) focuses on enhancing police operational efficiency and

effectiveness. Utilizing advanced techniques like the Traveling Salesman Problem (TSP) and

5
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Transportation Management Systems (TMS), it aims to optimize patrol routing, police resource
management, and performance evaluation. The study examines the current status of patrol-
routing coordination and management, proposes strategies for improving patrol operations,
and increases police visibility in high-risk areas. The expected outcomes include improved

public safety and reduced crime rates (as shown in Figure 1)

Patrol-Routing Management System for Prevention and Suppression Patrol

in Eastern Economic Corridor

>
i

Traveling Salesman Problem (TSP)

< Transportation Management Systems (TMS)

\4 \4 A\ 4

police resource management Optimize patrol-routing performance evaluation

.
' '

Increase Police Visibility and strategies for improving

Enhanced Public Safety patrol operations

improved public safety and reduced crime rates

Figure 1 The conceptual framework
LITERATURE REVIEW

1) Transport Management Systems (TMS)

Transport Management Systems (TMS) are strategic tools to optimize transportation
planning to achieve business goals like speed and cost-effectiveness. The Transportation
Manager oversees critical processes, such as route optimization, vehicle and personnel
utilization, and cost reduction. TMS software helps lower transportation costs (e.g., fuel and
delivery time) and automates planning and tracking, improving operational efficiency (Kopytov,
Gromov, & Abramov,2023).

Effective transportation management enhances logistics efficiency, reduces costs, and
improves customer service, driving business growth. It impacts production, inventory, and

customer service, requiring strategic decisions to prevent cost shifts across the supply chain.



2M3815IVINTYINE A URINEIAIEnS

Journal of Criminology and Forensic Science

Transportation decisions must consider their broader impact on the supply chain to
avoid cost shifts that increase overall expenses.

Key elements of transportation management include network planning, route
optimization, outsourcing decisions, vehicle dispatch, driver assignment, and maintenance.
Efficient transportation connects procurement, production, and distribution, ensuring smooth
supply chain operations. (Rodpailom, 2015).

TMS efficiency requires optimizing asset utilization by maximizing storage, reducing
transportation distances, and leveraging resources effectively while aligning services with
customer expectations and fostering satisfaction (Udompaijitkul, 2004).

2) Traveling Salesman Problem (TSP)

The Traveling Salesman Problem (TSP) seeks the shortest route through multiple
destinations, visiting each once before returning. It optimizes time, fuel, and route
management, with applications in logistics, tourism, and scheduling (Pithakasoso, 2013).

The primary objective of TSP is to identify a travel route that minimizes the total
distance while ensuring that each city in a given set is visited once. Due to its complexity, TSP
serves as a benchmark problem in optimization and operations research, with applications in
logistics, transportation, and planning.

3) Crime Prevention and Suppression Concepts

Crime prevention and suppression involve eliminating root causes, reducing criminal
intent, and minimizing opportunities. Effective strategies require cooperation between
authorities, the private sector, and the public. Police play a key role in prevention, suppression,
and offender management to deter crime. Approaches can be proactive (environmental/social
measures) or reactive (investigation/suppression). Public collaboration is a vital component of
crime prevention efforts, which can divide into two categories:

3.1 Preventive measures are classified into three types: Basic prevention and reduced
crime opportunities through visible police patrols in high-risk areas, especially at night. Routine
Prevention-Follows systematic guidelines for crime deterrence and continuous monitoring.
Proactive Prevention-Targets high-risk individuals or groups with ongoing interventions to
prevent crime before it occurs.

3.2 Suppressive Measures are divided into routine suppression (monitoring illegal arms,
drug trafficking, and contraband) and proactive suppression (coordinated efforts addressing

emerging crime trends and societal needs).
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Theoretical Perspectives on Crime Prevention: Effective crime prevention requires a
multi-theoretical approach. Key theories include: Law Enforcement Theory, Community
Relations Theory, Community Policing Theory, Environmental Design Theory, Broken Windows
Theory, and Community-Oriented Policing and Problem Solving (COPPS).

Effective crime prevention requires integrating theories and adapting to context. This
study develops a patrol route management system for motorcycle patrols in Thailand’s

Eastern Economic Corridor, utilizing integrated theories to enhance safety and reduce crime.

METHODOLOGY

1) Research Design, Data Population, and Collection

Phase 1: -Literature Review: Reviewing relevant studies to understand existing patrol route
management systems and identify research gaps

-Current State Assessment: Analyzing the current patrol route arrangements to identify

practices and challenges

v Sasssssssssssssssssssnnsnnnnnnnnnnnnns '

Phase 3: Analyzing patrol route data based on distance, times, patrol units, and patrol cycles, then

developing an improved management system.

*** Patrol-Routing Management System for Prevention and Suppression Patrol in EEC.

Figure 2 Research design

The research involves a Patrol-Routing Management System for Prevention and
Suppression Patrol in the Eastern Economic Corridor is to study existing patrol routes and the
problems encountered in their operation. The collected data is analyzed to identify the
underlying structure of the problems, and this research process is used in three phases (as
shown in Figure 2).

2) Data Analysis and Statistics Analysis
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The first phase is qualitative analysis, examining concepts, theories, documents, and
interviews to understand their structure, sequence, and scope (National Science and
Technology Development Agency, 2017). This research applied the Traveling Salesman
Problem (TSP) and Transport Management Systems (TMS) in the second and third phases. TSP
aims to determine the optimal route that visits N cities or locations exactly once and returns
to the starting point, minimizing the total distance (Pitakasos, 2013).

Statistics Analysis involves summarizing and presenting the collected data using tables,
charts, graphs, and basic statistical measures (Wanitchabancha, 2008). The methods used
include Frequency Distribution, which shows the frequency of data points, percentages,
traveling salesman problem (TSP), and transport management systems (TMS) that are used to
analyze travel paths to cover all locations with minimal distance, which impacts travel
efficiency in terms of time, fuel consumption, and route management.

3) Descriptive Statistics of the Research Sample

The population included all patrol routes managed by police stations in urban areas
and major tourist cities within Thailand's Eastern Economic Corridor (EEC), identified as high-
crime areas. The study covered three provinces: Chonburi (Pattaya City Police Station), Rayong
(Pae Police Station), and Chachoengsao (Mueang Chachoengsao Police Station)

The data collection tool was an observation form consisting of five components:
checkpoints, distance, time, patrol units, and patrol cycles. This study used two data sources.

Literature reviewing studies on the current state of patrol route management in urban
and the observations conducted in tourist areas to gather information on distances, time, and
costs associated with patrol routes. This data is used to optimize patrol route management
systems for police stations in the EEC.

The study of secondary data, including checkpoint databases, patrol units, and patrol
cycles, was collected from police stations in the EEC, and the collected data was utilized to
support the analysis and development of patrol route management systems for crime
prevention and suppression. Content analysis and the Traveling Salesman Problem (TSP) were
applied as the main analysis methods. Descriptive statistics were also employed to illustrate
the characteristics of the collected data. These included the presentation of data and
frequency distribution. Additionally, the TSP model was used to analyze patrol routes that
must cover all designated points while minimizing the total distances. This method contributes
to improved patrol efficiency, particularly in terms of time management, fuel consumption,

and overall patrol route operations.
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RESULTS

Patrol route information of prevention and suppression patrol

The data on checkpoint locations (red box) across three police stations revealed that
Pattaya City Police Station has the highest number of checkpoints, totaling 87, followed by
Mueang Chachoengsao Police Station with 73 checkpoints, and Pae Police Station with 26
checkpoints.

The patrol plan is divided into vehicle-motorcycle patrols and Police box patrols. There
are three patrol formats: Format 1 consists of three shifts per day (00:01-08:00, 08:01-16:00,
and 16:01-24:00), while Format 2 consists of two shifts per day (08:00-20:00 and 20:00-08:00
the following day), as part of vehicle and motorcycle patrol operations and Format 3 operates
continuously for 24 hours, commencing at 08:01 and concluding at 08:00 the following day,
as part of police box patrol operations.

Regarding patrol distance and duration for the three police stations, Pattaya City Police
Station had the longest patrol distance, covering 42.35 km per round, with a patrol duration
of 105.82 minutes per round in Zone 7. Pae Police Station's longest patrol distance was 17.73
km per round, with a duration of 81.28 minutes in Zone 1. Mueang Chachoengsao Police
Station's longest patrol distance was 41.80 km per round at the Bang Phai guard post, with a
patrol duration of 93.54 minutes per round in Zone 1.

The average patrol distance and duration data indicated that Pattaya City Police Station
had the longest average patrol distance of 25.32 kilometers and the most extended average
duration of 87.13 minutes per round, followed by Mueang Chachoengsao Police Station with
23.55 kilometers and 63.72 minutes, and Pae Police Station with 8.02 kilometers and 38.65

minutes. As shown in Table 1 Summary of Patrol Data for Police Stations below.

Analysis of patrol route management for prevention and suppression of patrol

This study aims to enhance patrol efficiency and coverage by utilizing current data and
integrating the Traveling Salesman Problem (TSP) theory with a Traffic Management System
(TMS) to optimize motorcycle patrol routes. Distance data between checkpoints in each patrol
zone serves as the primary dataset. In the analytical process and proposed route
improvements. The patrol zone is selected based on the longest route and patrol duration
from each police station. The findings provide actionable insights for optimizing patrol route
management and addressing the operational demands of police stations within the Eastern

Economic Corridor. The details are as follows, see Table 2.
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Table 1 Summary of Patrol Data for Police Stations

Checkpoint Time
Police Station Shift Time (AM/PM) Patrol Zone Distance (km)
(Red Box) (Minutes)
1. Pattaya City 1 00.01 -08.30 1 11 20.00 79.00
Police Station 2 08.01 -16.30 2 11 20.20 79.24
3 16.01 -00.30 3 11 25.20 97.24
4 10 19.10 79.88
5 11 23.13 82.76
6 11 24.05 83.86
7 11 42.35 105.82
8 11 28.50 89.20
Averages 25.32 87.13
2. Pae 1 08:00 - 20:00 1 12 17.73 81.28
Police Station 2 20:00 - 08:00 (Next Day)
Police box 08:01 - 08:00 Hin Khao 4 8.00 24.60
(Next Day) police box
ThaRuea Klaeng 5 491 25.89
police box
KohSamet
5 1.42 22.84

police box
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Table 1 Continues

Checkpoint Time
Police Station Shift Time (AM/PM) Patrol Zone Distance (km)
(Red Box) (Minutes)
Averages 8.02 38.65
3.Mueang 1 00.01 -08.00 1 11 27.95 93.54
Chachoengsao 2 08.01 -16.00 2 11 19.45 73.34
Police Station 3 16.01 -00.00 3 11 22.85 82.42
4 10 18.50 72.20
KhlonglLuang Paeng
Police box 08:01 - 08:00 (Next Day) 9 27.78 67.90
police box
NueangKhet
2 26.50 41.80
police box
WangTakian
5 26.30 56.56
police box
BangKwan
2 4.60 15.52
police box
Bang Phra police box 4 19.80 43.76
Bang Phai police box 8 41.80 90.16
Averages 23.55 63.72

10



a a aaa < <f N
MIEANTIVINTOY NG WAL UAINEAERT
N4
Journal of Criminology and Forensic Science

Table 2 The distances between each checkpoint along the motorcycle patrol route in

Pattaya City Police Station, Zone 7

From/To 0 1 2 3 4 5 6 7 8 9 10 11

0 0.00 650 120 820 260 540 6.60 4.60 550 500 7.10 6.30
1 6.50 [ 0.00 7.00 420 230 120 210 320 220 180 190 160
2 120 7.00 | 000 7.10 550 6.10 680 440 530 480 6.60 6.60
3 820 420 7.10 [ 000 470 330 410 390 460 410 390 420
4 260 230 550 470 000 210 170 120 070 070 220 140
5 540 120 6.10 330 210 [ 0.00 070 270 160 220 0.70 0.90
6 6.60 210 680 410 170 0.70 000 280 150 230 0.65 0.70
7 460 320 440 390 120 270 280 | 0.00 100 050 250 180
8 550 220 530 460 070 1.60 150 1.00 @ 0.00 085 200 120
9 500 180 480 410 070 220 230 050 085 000 210 150
10 710 190 6.60 390 220 070 0.65 250 200 210 @ 0.00 1.20
11 630 160 660 420 140 090 070 180 120 150 1.20 | 0.00

The table 2 presents the solution to the motorcycle patrol routing problem in Zone
7 of Pattaya City Police Station, analyzed using the Traveling Salesman Problem (TSP)
Framework and the Nearest Neighbour method. This approach selects the next destination
based on proximity to the current location. The optimal route is 0-2-7-9-4-8-11-6-10-5-1-3,
returning to 0, with a total distance of 24.35 kilometers. The total patrol time required to

complete all checkpoints in one cycle is 84.22 minutes.

Table 3 The distances between checkpoints on the motorcycle patrol route of the Phe

Police Station, Zone 1

From/To 0 1 2 3 4 5 6 7 8 9 10 11 12

0 0.00 100 250 350 1.00 060 035 022 075 230 350 4.00 0.60
1 1.00 1 0.00 6.30 8.10 480 430 360 400 450 6.00 730 7.80 4.30
2 250 630 [ 000  7.10 270 310 420 390 300 240 1.10 160 3.90
3 350 810 7.10 [ 0.00 440 400 320 360 410 570 6.90 7.40 3.50
4 1.00 480 270 440 0.00 045 150 110 030 120 250 3.00 1.30
4 1.00 480 270 440  0.00 045 150 110 030 120 250 3.00 1.30
5 0.60 430 310 400 045  0.00 110 065 0.17 170 290 350 0.85

6 035 360 420 320 150 110 000 060 1.10 260 390 440 1.00

il
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7 022 400 39 360 110 065 060 [0.00 050 200 330 380 0.70
8 0.75 450 300 410 030 0.17 1.10 050 000 160 280 330 1.00
9 230 6.00 240 570 120 170 260 200 160 [0.00 130 180 4.10
10 350 730 110 6.90 250 290 390 330 280 130 | 000 050 280
11 400 780 1.60 7.40 3.00 350 440 380 330 180 050  0.00 250
12 060 430 39 350 130 085 100 070 100 410 280 250 [0.00

The table 3 presents the solution to the motorcycle patrol routing problem in Zone
1 of Phe Police Station, analyzed using the Traveling Salesman Problem (TSP) Framework
and the Nearest Neighbour method. This approach selects the next destination based on
proximity to the current location. The optimal route is 0-8-9-11-12-1-2-3-5-10-7-4-6,
returning to 0, with a total distance of 6.27 kilometers. The total patrol time required to

complete all checkpoints in one cycle is 87.76 minutes.

Table 4 The distances between checkpoints on the motorcycle patrol route of the Mueang

Chachoengsao Police Station, Zone 1

From/To 0 1 2 3 4 5 6 7 8 9 10 11 12

0 0.00 070 085 095 140 110 180 180 030 030 1.70 0.80 045
1 0.70 1 000 0.13 0.18 0.70 035 110 110 080 090 100 140 0.24
2 085 0.13 1 000 005 060 022 010 085 095 1.00 085 150 0.35
3 090 0.18 0.05 [0.00 6.00 023 100 085 100 110 085 160 0.40
4 1.40 070 0.60 6.00  0.00 065 080 040 150 160 045 210 1.00
5 1.10 035 0.22 023 065 (000 100 09 120 120 030 170 0.60
6 180 1.10 0.10 1.00 0.80 1.00  0.00 100 090 1.20 090 170 0.60
7 1.80 110 085 085 040 090 1.00 | 0.00 1.90 200 0.07 250 1.30
8 030 080 095 1.00 150 120 090 190 000 035 150 085 0.35
9 030 09 100 110 160 120 120 200 035 000 190 050 0.65
10 170 1.00 085 085 045 030 090 0.07 150 190 [ 0.00 250 1.40
11 080 140 150 160 210 170 170 250 085 050 250  0.00 1.10
12 045 024 035 040 1.00 060 060 130 035 065 140 1.10 [ 0.00

The table 4 presents the solution to the motorcycle patrol routing problem in Zone
1 of Mueang Chachoengsao Police Station, analyzed using the Traveling Salesman Problem
(TSP) Framework and the Nearest Neighbour method. This approach selects the next

destination based on proximity to the current location. The optimal route is 0-7-8-5-4-9-

12
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10-11-2-12-6-3-1, returning to 0, with a total distance of 23.09 kilometers. The total patrol
time required to complete all checkpoints in one cycle is 67.53 minutes.

The researcher analyzed and compared the distance and time of the current
motorcycle patrol routes with the optimized routes developed using the TSP approach.
The comparison reveals significant differences in distance and time between the two

models, as summarized in Table 5

Table 5 Comparison of Distance and Time Between Current and Optimized Motorcycle

Patrol Routes Based on TSP Analysis

Distance (km) Time (minutes)
c c
L N
o <] < o [0} )
. . + v v ) + n [9) )
Police Station & = S on & = S on
© ©
5 g 9 = 5 & o £
] G £ ] ] 3 £ ]
o] ) v S [a) o
9] 9]
a a

Pattaya City Police Station 42.35 24.35 -18.00 42.50 105.82 84.22 -21.60 20.41

Phe Police Station 17.73 6.27 -11.46 64.64 81.28 67.53 -13.75 16.92

Mueang Chachoengsao

27.95 23.09 -4.86 17.39 93.54 87.76 -5.78 6.18
Police Station

From the table 5 presents the results indicate the following: 1.) Pattaya City Police
Station: A comparison of the patrol routes before and after optimization shows a reduction
in the distance by 18 kilometers (42.50%) and a decrease in patrol time by 21.60 minutes
(20.41%). 2.) Phe Police Station: The optimized patrol route demonstrates a distance
reduction of 11.46 kilometers (64.64%) and a time reduction of 13.75 minutes (16.92%).
And 3.) Mueang Chachoengsao Police Station: The distance was reduced by 4.86 kilometers
(17.39%), and patrol time decreased by 5.78 minutes (6.18%).

Optimizing motorcycle patrol routes for the three police stations reduced the patrol
times. Applying the Traveling Salesman Problem (TSP) enhanced efficiency between
checkpoints, enabling shorter patrol cycles, increased frequency, and the flexibility to cover
additional high-risk areas effectively.

This section analyzes patrol route management for crime prevention and
suppression in the Eastern Economic Corridor (EEC) can support crime prevention and
suppression concepts through the application of TSP (Transportation System Problem) and

TMS (Transportation Management System). These applications can significantly impact
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crime prevention and suppression by improving time efficiency, operational efficiency, and
crime prevention through eliminating root causes, reducing criminal intent, and minimizing
criminal opportunities. This analysis focuses on suggestions for improving crime prevention.
Based on the analysis of current patrol route management systems, several suggestions are
proposed to enhance effectiveness and efficiency. This section outlines key suggestions for
improving patrol route management, including:

®Patrol Route Optimization: Implementing advanced algorithms, such as the
Traveling Salesman

® Customized Patrol Plans: Customizing patrol plans based on each area's
unique needs increases patrol frequency in high-crime areas and reallocates resources
during peak crime periods to enhance deterrence and improve response times.

®Technology and Data-Driven Patrol Policing: Leveraging technologies like
GPS and route management systems for real-time decision-making. This information allows

for flexible resource allocation and more accurate, timely responses to emerging incidents.

Patrol-Routing Management System for prevention and suppression patrol

The Patrol-Routing Management System (PRMS) is a structured framework designed
to enhance the effectiveness and efficiency of patrol operations. Unlike traditional
approaches, PRMS integrates advanced methodologies, data analytics, and real-time
technologies to address evolving crime prevention and suppression needs. It serves as a
comprehensive tool that aligns patrol strategies with each area's unique requirements,
ensuring optimal resource utilization and proactive law enforcement. PRMS consists of
several key components, including:

1. Dynamic Patrol Route Optimization: Advanced algorithms, such as the Traveling
Salesman Problem (TSP), minimize travel time and distance. This result ensures efficient
patrol coverage of all critical checkpoints, reducing resource consumption while maximizing
visibility in high-risk areas.

2. Flexible Patrol Plans: Patrol plans are customized to address specific regional
needs, such as increasing patrol frequency in high-crime areas or reallocating resources
during peak crime periods. This adaptability improves deterrence, response times, and
resource allocation efficiency.

3. Smart Policing Technologies: Technologies like GPS and Transport Management

Systems (TMS) apply to support real-time decision-making. These tools enable immediate
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route adjustments, efficient resource management, and enhanced monitoring of patrol
operations.

4. Operational Patrol Performance Evaluation: PRMS incorporates key performance
indicators, including time efficiency, resource utilization, crime deterrence rates, and
workload distribution, to continuously assess and refine patrol strategies.

5. Advancing Crime Prevention and Crime Suppression: By systematically covering
high-risk areas and maintaining a strong police presence, PRMS enhances both crime
prevention and suppression. Its adaptability to changing crime patterns enables proactive

and responsive law enforcement, reducing crime rates and fostering public trust (as shown

in Figure 3).
1. Dynamic Patrol Route -Minimizes travel time and distance
Optimization -Covers all critical checkpoints
-Maximizes visibility in high-risk areas
2. Flexible Patrol Plans -Adjusts to regional needs
g -Increases patrol frequency in high-crime areas
sf_. -Reallocates resources efficiently
P 3. Smart Policing “Utilizes GPS and TMS
§ Technologies -Enables real-time decision-making
é— -Enhances route adjustments
S 4. Operational Patrol - Monitors time efficiency
f? Performance Evaluation -Tracks resource utilization
-Evaluates crime deterrence
5. Advancing Crime -Reduces crime rates
Prevention and Crime -Builds public trust
Suppression -Adapts to changing crime patterns
Figure 3 Key Components of the Patrol-Routing Management System
DISCUSSION

This study underscores the critical role of optimizing patrol management systems
in enhancing crime control within Thailand's Eastern Economic Corridor (EEC). The findings
demonstrate that the efficient management and planning of patrol routes, along with the
adaptation of TSP and TMS, significantly impact crime prevention and suppression by
improving time efficiency, operational efficiency, and crime prevention. The study highlights
the importance of tailoring patrol strategies to local crime trends. Areas with distinct crime

profiles, such as urban centers and tourist destinations, require customized patrol plans to
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address specific challenges. Utilizing data-driven adaptive policing, law enforcement can
dynamically adjust patrol routes based on real-time crime patterns, ensuring a more
targeted and effective response.

Furthermore, optimized patrol routing increases police visibility, enhances public
safety, and improves strategies for patrol operations in high-crime areas, deterring criminal
activity and fostering public trust. Strengthening this collaboration between law
enforcement and the community is essential for sustainable crime reduction and long-term

public safety.

CONCLUSION

This study emphasizes the critical role of an optimized patrol management system
for police officers, particularly in the EEC. The findings highlight that optimizing patrol routes
and integrating TSP and TMS probably significantly enhance crime prevention and
suppression by improving time and operational efficiency. The PRMS incorporates advanced
strategies, supporting efficient resource utilization, increasing police visibility in high-risk
areas, and fostering public confidence.

Additionally, the study proposes actionable recommendations to further improve
patrol efficiency, such as adopting customized strategies based on local crime trends and
integrating real-time technologies like GPS and TMS. These tools enable flexible patrol
routing and effective allocation of patrol resources. The study highlights the need for
creative solutions in patrol management to address the dynamic requirements of modern

policing and improve public safety and confidence.

RECOMMENDATIONS

This research result presents the development and optimization of a patrol-routing
management system (PRMS) to enhance crime prevention and suppression operations for
police stations in Thailand's Eastern Economic Corridor (EEC). The study shows optimizing
motorcycle patrol routes for the three police stations reduced patrol distances and times.
The recommendations for patrol management are patrol route optimization, customized
patrol plans and technology, and data-driven patrol policing to improve crime prevention
and suppression efficiency. However, community collaboration and engagement are
important to help the police cooperate with people in the community to collect real-time

crime data and build trust in police operations, which is essential for sustainable crime

16
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reduction. Moreover, Police officer's training is advanced technologies and data-driven
patrol strategies. Well-trained personnel are key to the successful implementation of the
patrol system. Finally, patrol plans should improve to be regularly updated to adapt to

emerging crime patterns.
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Abstract

Heavy metals in cigarette samples can serve as forensic evidence to link cigarette fragments
found at crime scenes to specific brands. This study determined the concentrations of arsenic

(As), cadmium (Cd), chromium (Cr), and lead (Pb) in cigarette samples sold in Thailand using

" fUseiiususTuialcorresponding author), email: pakapor.boat@gmail.com
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Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). The objective was to develop a
forensic database for brand identification based on metal composition. A total of 20 cigarette
brands, including domestic and imported products, were analyzed following microwave-
assisted acid digestion. The results revealed significant variations in heavy metal
concentrations across brands, with imported domestic cigarettes exhibiting distinct elemental
profiles. Statistical analyses, including ANOVA and cluster analysis, were used to differentiate
brands based on their heavy metal content. The findings demonstrate the potential forensic
application of heavy metal profiling in cigarette samples, allowing investigators to trace
cigarette fragments found at crime scenes back to their origin. This forensic database provides
a valuable tool for law enforcement in criminal investigations involving cigarette-related
evidence.

Keywords: cigarette, heavy metal, Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
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Yt myUasuulas uagnmsmranguue (Hasan, 2023) NM3YsUNsTayan ICP-MS idiuns

'
a o

asauwvudnasmeadagisiiudnennlunisuenuesuoan1sIAsedinslaingimans vinlv
gudeyasananiduniesdieffnuatlunsivamuiisrsdméngiu (Huang, 2021)

6) nuiteiiieata

nsvudouTaveminluywsiduvssiuildfuanuala Wesananudssdequani
\Rendeafunisguyniuazuafivnadwandon swidenasduldnsaaountsiiegvasarsmy (As)
wanwlen (Cd), Tnsuflen (Cn) uazmzia (Pb) Tuywd Tnewiufannuunnsnaditinainumasitumis

nif1answarISn1snyns Ared109u Ashraf (2012) lafnwiusunamedlanendnlug ieunia
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o w 1

Fmielulsemangienseide wagnuanuuandsegsidodfyszninaymiusaz e di19iin
nAnuuandslumaeUgnengu matuidouvesiu uazrinisudsd Tuhueadeatu Caruso
et al. (2014) l&Teszsivsanalansvinludregrsyndiifivanndauyni il udlnalulsenea
andgouiin1 dududunilwesnisdimavesdiinnumunuengussninassma (TO) msfnwiil

o 1

wuiimsilegvedangninluyvsuasnuanuunnsegiidedfyseninyniudazdiedning

ee

\An9INUYE ST YR gUIAZATEUIUNSHARTIUANFNaTTY

wada ICP-MS lenaneidumedafildsuanuiondmiunmmsamuaziengiviunalans
winludogamsiiinermansuazdanndon annuligs mnuusiug wazmuaansalunisnge
ArTnsavasvianiauiu ﬁﬂﬁm@ﬁ@iumxﬁmasﬁq?Jae?m%’uwrﬁmwﬁw%" sATeAAnw
Tng He et al. (2015) 7 l#T1As1zviUTunmnzAa (Pb) uazuanfion (Cd) luywi Yaoud §aldly
avsgawnini lagld ICP-MS i eUssiduuiinalansmiinuaziUTouiisuynd Uaeuduyniuy uas
Brima (2016) 1@ 31as1ziUsuailangviinly Shamma 4 wlugrguliatuyidandluuseina
¥19fo1sridy aqg ICP-MS Tagdiasiznlane 11 vila (AL As, Cd, Co, Cr, Cu, Li, Mn, Ni, Pb, Zn)
siTemanddliifiud ICP-Ms anunsansafuliinalavgvinluseduimadesunnld deas
S1uneamnuazmniunsuIeuiisuseninddeynt wagndngiunsidinermansiiiususuan
anuiAnimg

nsUsggndlinmsiianeilangninlusegraymiiie iagussasdvnsdfinemanslesy
nsfnlunuiseratety auaunsalunsuenuezALLANAITaBTa I sENOUNTY
wilveslaveninlanigatudrirdamelunuduasunidiingrrmans Chakraborty (2024) laiuis
Fnenmvesmsaislsindlanglunsidenlomsng myniviewdynivwuluaouiiamefudve
Wy wenkuzrandueivasy waztislunisduairunfonvgyinssy leeldisn1smeada 1wy ng
AT1NaY (Cluster Analysis) wWazn153ATI¥1BIAUTENOUNAN (Principal Component Analysis:
PCA) iieduundemulusidmanifiduiendnel Taswfufanisussgndldlufiving wmnsia

a ¢ ~

3VIEJ’W1']Z‘!G]%LLE1$H’15’JLﬂi?%‘wﬁﬂﬁuwﬁﬂm@

oA o @ 1

widddeniegavdddidnsionnudrlafestunsvuideaulaveninluums uwadenadl

Y

PeedmateUsznis nuldednlngyaiuluiinansenuneguatnuinninisussendldlunieds

v o9

o 1

Ingrenans wenani fulnwidendndaneatvunsnimitelulssmalng fansidsundasly

Bnsmnzlgnerguuagnszuiunnine1vdraneUSinalanenin nsfnw i mangieudly

daa o '

goeiumanil Inon1siasizilusindlavsminluyniidsmeludszwalneegaduszuu nns

Wangudeyamelifiivenmans uaznsUseiluANUmeauYeIgIuloyaRIna 1

= ada v
THUYUIGIY

1) Uszrnsuaznguiaegng
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(1) Yszrnsildlunisfinudsznausiedroyvivianuaiismingagisgnnguanely
Uspinalne ddldameidousmnefunsuasswaniintayidfndsluUssmauazindianits seme
(2) nqusegns msfnwildsegnayniianun 20 Feghe utseenidu 2 ndundnanu
uwdsnBaynd il ynidnaalulssmalne $1uau 10 feg19910 10 Bie Andalnglsanuegy
(RIS) n5¥M529M5AF wagyy3 tid1an1adsema 9119w 10 §29819910 10 Bveiiudrann
AaUseng
2) msfiufegneywi
yviafnaslutsanalng Josetns 1 fedmnurazivelulssmaiidon 10 He yuid
ddnanaisUszing Tedaegne 1 degisainunazdvesdaiiden 10 8%e uanafeansied 1

MogranailazgnaenIumMUanie It uevestt MudenInge Lariunngunsiang

= v a0 1
A19197 1 Bvieyrisndnelulseinelng

g4l Ho8we (Brand Name) UTSNALREINER unasdian (Source)
(Manufacturer)
1 TH 1-90 Uszinelne Han luUsEINe
2 TH 1-590 Uszmelne
3 TH 1-57.1 Usgiwelng
4 TH 2-90 Usgindlng
5 TH 3-90 Usgindlng
6 TH 4-R Usginelne
7 TH 4-R7.1 Uszelng
8 TH 5-R Uszindlng
9 TH 6-R Uszinelne
10 TH 6-GT7.1 Uszindlng
11 FP 1Y UsewnriauTud drnasUseina
12 FP 1-B UseinalauTud
13 FP 2-AX UssneiauTud
14 FP 2-R UseinaNaudud
15 FP 3-R7.1 Ussnedaudud
16 FP 3-R UseiaflauTud
17 FP 3-TX Useimaflaudud
18 FP 4-5.0 Uszwerduladidey
19 FP a-7 Uszinadulatie
20 FP 5-G Uszinallaudud

3) 1A3998aN15IY
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nsnTedeseiuTinadavgndn Iiun arsvy (As) waailen (Cd) Tnsillon (Cn) wagnzi
(Pb) faeAIeq Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) Juedeadefildlunns
7131211519, (Elemental analysis) lnge1dendnnisveteznsuinaiunlnsalnd (Atomic
spectroscopy) aA3ed ICP-MS fimdins1inlunsmsiaTa (Limit of detection, LOD) wagAdnsdn
Tuns¥adau3una (Limit of Quantitation; LOQ) 3 aUFuumnududusgavesansiinaaou
(Wang, 2021) WaAIRIn15197 2
A13797 2 Ardnsialunisnsaatn (Limit of detection, LOD) wagAndafaun1simdsusua

(Limit of Quantitation; LOQ) ¥as@15ny wanles lasilles wagngi?

Tavgniin LOD (mgrkg) LOQ (mg/kg)

@139y (As) 0.00250 0.00832
uanLilen (Cd) 0.0000662 0.000221
Tasulen (Cr) 0.00521 0.0174

Az (Pb) 0.000949 0.00317

4) nsn3euRieg1ayni egluguansazanslneisnisgesdaend ululasiav
(Microwave digestion)

Tumsfinnildiamedngulunmsienesivigu daiwdniegeguresyvivssi
0.1 N5U LAUNTANANTENIN1NTALUAS NI UTY (HNOs, 68%) waznsalalasaaasn (HCL,36%) Tu
Sns1du 3:1 Uaeeldunanhufasordudunat 20 uii udnhluidieios Micowave

digestion wiesunszurun1stesalglulasianiasadu dhaisavarsuinsesngneuilinieeonmie

'3
2

nszAENTes udUSuUERsRetwiideuditeansaraensalusdn eududu 5% luthudan
ANNWES (Ultrapure Water) wéthdnegidluiiasesisneinias ICP-MS soly
5) NISATENEITLAUINTFINAINTUNTINUINTFIU
yimsAnwinsninessui oldduauiinalavgninlufegayns TasIouifieuiy
A13aTaIBINIEIY N WA s Tara1EIAsTIUTesan Iy, wanidew, Tasiflouuasazia e
udugedelud
A13AEANINNTIINAIIVY (As) ALY O, 0.05, 0.1, 0.5, 1.0, 5 mg/L
ansaraleuInIgINuAnLilen (Cd) auudu 0, 0.05, 0.1, 0.5, 1.0, 5 me/L
ansarateunsgIulasden (Cr) Anududu 0, 0.05, 0.1, 0.5, 1.0, 5 mg/L
ansavaneNInss IRz (Pb) At 0, 0.05, 0.1, 0.5, 1.0, 5 me/L
6) msnadauauludunsiuazya9ain1siAsIi (Linearity and Range)
MNTANANTALABUINTFIUATNY, wAALTEY, Tasudounaznzia mnududu 0, 0.05, 0.1,
0.5, 1.0 waz 5 me/L Wia3os ICP-MS Tnedagn 3 ads udnhAadeaumnuduresdyginees

WAL AUTNTUNNATIINTINLINTFIVVBILABLAITALANUINTTIU LTBLARNIAIUFUNUS T2
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R

mududuiuma ey fulaiduUsEansduRus (Correlation coefficient, R?)
WeAnwananduidunse finasiniseensulsinisdini 0.995

7) nmsaaseidsuialanenin

hieg1eynaTiiiunstossie Micowave digestion luiausanalangmiin feinaia
ICP-MS FagianisTiasgivanualdfuuarUsznanalagldrenduasiinmesiton

8) NMsATEdeyalTenda

(1) adiAL¥anssaun (Descriptive Statistics) YoyauTanalanegniin (a13vy uanide

Tasiflon wagnzna) Tuywd 20 #0g1991n 20 850 wanadudads (Mean) uazArdrudouy
1101355714 (Standard Deviation)

ya o

(2) afi@auuu (Inferential statistics) {398 3NINAaeUANLAZINYDINNTITY 1aely

Y

oA SPSS IiterTeuisunuuanasvesUTIalavgniin (a1suy, uaaifley, Tasillew waz
pzit) :MnNTIATEsiFeIATes ICP-MS Tuynifiswmingluusemalne S1uu 20 Bve feadidns
AATIERAMULUTUTIUNIARET (One-way Analysis of Variance, ANOVA) LagyinnIsnadaunding
31AT129 (Post hoc test) 1l onsa9aeUdnd eladinnuuansaiy T3S ninussuiiiounvan
(Multiple comparison) 1935 Turkey’s Honestly Significant Different (HSD) wagiu3autvisuaau
wansavesUTunalansvinsendnsyni Anaaludssinauazyninundy deadd Independent
Sample Statistics (t ~test) d1§unisnaasuANNansatunssuundioyysingldusunalany
il feadRnsiengidanguiieimatian LN gukuUERUTY (Hierarchical cluster analysis)
T4Hinasin13590NgNILUY Ward Linkage (Ward’s method) Litefiansaidensiusunguiiivszay
WaEyIN1INITIATIENNITIMUNUTELAN (Discriminant Analysis) #319a1n153ATIERAUNNGY 1ag
T935uuudunou (Stepwise Method) Wisldaunssiuunnguuda vmsmeaeutisddyvosaunisd

o w

1§ WiensdeuaugnieesaNnsIismnalunsIunnguet1ilited Ay

NAN33Y
1) mssmseitsualangninludedsyms
wansnsavinUinalavgntinlusiegiams ngltimada ICP-MS Tuyui 20 B9 druau 20
20819 ¥n153A9%iE0 3 A (n=3) wanedamsned 3 nudn ansnsanTIINUYIIMEIIY,

(Y '

waaLley, lasiden uazngna luyninndieg1s lngdayausunalaneminuanadan i 2 9nuan1s

Jinngridiegayvivianua wudi laadeugnamanuindviuiugeaniade 2.23 £0.70 me/kg
sosatie wandley (1.39 +0.36 mg/ke) SANfe Rz (1.02 +0.42 me/ke JwarUdunaldangmini
wutlenilgn Ao @y (0.26 +0.14 me/ke)

o uunmuuvasdinvesyrs wuin yiatidsluussmelnenawumsmyliina 0.22 +

0.04 mg/kg wAALTBuUTNIM 1.37 + 0.11 me/kg lastilenyUIunad 2.51 + 0.81 mg/kg La¥mTIANU
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aeAaU3u 1.19 = 0.42 me/ke z%’m%’uw%‘lﬁ'u%’wmﬂﬁmﬂﬁzmammwumwuﬁﬂ%mm 0.31+0.19
mo/ke wanLdonU3ina 1.41 = 0.48 me/ke lasidenu3una 0.31 + 0.19 me/ke kAZATIINUAZ
U3uay 0.85 + 0.36 mg/kg
A51edl 3 AedsvesUiinalansmin (aswy, uaadloy, Tasidey uazazda) luyrsisimingly

Uszwalng lnen1siesieiniesnsad ICP-MS

AnadsUsualaveninluynandmeludsemdlng £SD (mg/kg)

wwaiaHan Bilo a1y uAnLgy Tasidiew nfia
ydfindaly  TH 1-90 0.19 £0.02 1.36 +0.02 1.99 +0.12 0.74 +0.01
Uszine TH 1-590 0.17 +0.01 1.49 +0.05 2.12 £0.07 1.65 £0.16
TH 1-57.1 0.24 +0.05 1.43 +0.02 3.32 +0.58 1.74 +0.37
TH 2-90 0.22 +0.00 1.38 +0.08 3.30 £1.90 1.63 +0.23
TH 3-90 0.26 +0.01 1.51 +0.02 1.72 +0.03 0.83 +0.00
TH 4-R 0.20 +0.02 1.40 +0.04 1.78 +0.13 0.91 £0.29
TH 4-R7.1 0.22 £0.01 1.24 +0.08 3.07 £0.13 1.11 +0.43
TH 5-R 0.19 +0.00 1.30 +0.03 2.31 +0.06 1.28 +0.42
TH 6-R 0.22 +0.00 1.40 +0.02 3.14 +0.08 0.94 +0.06
TH 6-G7.1 0.28 +0.07 1.16 +0.01 2.35 +0.09 1.04 +0.26
Mean 0.22 +0.04 1.37 £0.11 2.51 +0.81 1.19 +0.42
MAX 0.28 +0.07 1.51 +0.02 3.32 +0.58 1.74 +0.37
MIN 0.17 £0.01 1.16 +0.01 1.72 0.03 0.74 +0.01
yimidhan P 1sy 0.60 +0.08 0.79 +0.02 2.19 0.12 1.18 +0.14
alssine  ep g g 0.23 +0.05 1.20 £0.11 1.72 +0.23 0.59 +0.09
FP 2-AX 0.17 +0.00 1.69 +0.16 1.40 +0.07 0.49 +0.06
FP 2-R 0.49 £0.00 1.18 +0.10 2.57 +0.09 0.79 +0.12
FP 3-R7.1 0.17 +0.00 1.44 +0.12 1.96 +0.07 1.09 +0.11
FP 3R 0.20 +0.02 2.15 +0.21 1.41 £0.13 0.93 +0.04
FP 3-TX 0.62 +0.03 1.89 +0.15 2,54 +0.12 0.77 +0.02
FP 4-5.0 0.25 +0.01 1.87 +0.12 2.40 +0.10 0.87 +0.03
FP 4-7 0.24 £0.04 1.23 +0.06 1.78 £0.03 1.48 +£0.43
FP 5-G 0.11 +0.00 0.69 +0.02 1.63 £0.06 0.32 £0.02
Mean 0.31 +0.19 1.41 +0.48 0.31 +0.19 0.85 +0.36
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]
ad o

, AnadsUsualaveninluynandmieluusemdlng £SD (mg/kg)

LS INAR dvouns o o o
k a1y wAnLdey Tasiiiey ATN
MAX 0.62 +0.03 2.15 +0.21 2.57 £0.09 1.48 +0.43
MIN 0.11 +0.00 0.69 +0.02 1.40 +0.07 0.32 +0.02
Mean 0.26 +0.14 1.39 +0.34 2.23 +0.70 1.02 +0.42
MAX 0.62 +0.03 2.15 £0.21 3.32 +0.58 1.74 £0.37
MIN 0.11 +0.00 0.69 +0.02 1.40 £0.07 0.32 +0.02
400
:?ﬁfﬁdm
_ i,
o 300
S
E
5
5
IIE 2.00
2
S
i
1.00

08S-LHL
V25LHL
VidtHL
dEHL
H9HL
AY-Tdd
dTdd
VidEdd
e dd
XlEdd
05+ dd

fvauni ludsuwelng
Al 2 asluansaedsysunalansadn (@1svy, weadlen, Tasidlon uaznzia) Tuynia
Smigludszmalng Taensiesigidhoinies ICP-MS
2) nsiSsuiiBuanuuansnswasUSinulansminssnitayvIstanneg
Sevihnamedeuauufigiu wuth Ysinalaveaiin 4 vl fe Usuauansny (F=57.346, p

< 0.001) USunauuanidew (F=41.828, p < 0.001) YSunalasideu (F=5.243, p < 0.001) uazUTunu

'
o W (%

nen3 (F=9.110, p < 0.001) danuunansafiusenitaunsdvieniss egnildedidgyniadansedu

0.001 LAMIFINNTIN 4

A15199 4 NFIeTgviRNBUTUTINYesUSIalanendn (@1svy, waadey, lasdley uaznzna)

| o

FENINYNIBRAY I3 20 Bvip

Jialanznin sS df MS F Sig.
GUELY EEA e RN AGH 1121 19 059 57.346 <.001
aelungu 041 40 001
ERHt 1.162 59
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Finlaneuniin SS df MS F Sig.
wARLIEN FENINGY 6.609 19 348 41.828 <.001
elungu 333 40 008
gty 6.942 59
Tasey sewinngy 20723 19 1.091 5.243 <.001
nelungy 8.321 40 208
ERty 29.044 59
Az EEA e RN AGH 8.474 19 446 9.110 <.001
nelungy 1.958 40
37 10.432 59

L19YNNSNAFIUNAINITILATIZY (Post hoc test) LiiansIaaauldnaladainuananeny
lngdFnsiUSeuiigunvan (Multiple comparison) 14335 Turkey’s Honestly Significant Different

(HSD) WadnuunmuUszinnlanendn wui1 8%e FP 1-Y uag FP 3-TX fUTuiaasvyasan dadl

ANULANA19RE 1 lidEE Aynsaifangviedus daulvg 8%e FP 5-G dUSuuansuyagn ¥4
1 a v gj

wanesed 19 lidedAyIngviea s dulve) 8vie FP 3-TX waz FP 1-Y Usuauanlongeands

o

Lmﬂmwfmsﬁaﬁuq dulngjogradifudify G FP 5-G fuTanandouigadunnsiegied

)

o
I~ g

Toddryandvedus ouvisviun B FP 3-TX fUsnalasillengege Tuussauvivngvie Bvie FP

ddyd

5-G fUsunulasliaud c’I QﬂLL@ﬂﬁNﬁﬂﬂ‘Uﬁiﬂ‘W@E}u‘] BEJ'NEJ‘LJEJﬂ']ﬂﬂJ EJWE] FP 3-TX fUSuneune ﬂ'J

o [

gean Tuussnyudnndvie G5 FP 5-G fiUTunmpzianunnaeesiivodfganynidviedu

]

-3

dulug

3) mmJ"%ﬂ‘uLﬁaumwLmnm"]waaﬂ%mzuIawzwﬁ'n5zwdﬁaqw§ﬁN§mTuU55LwﬂLLazqwéﬁ
dnaneelszma

dovhmsvadevasAigi wudt Uinaasvy Taslen wazaemluyniinaslulssiauas
yisThiinnisusemeaiiamuansnaiueedidd Ay Teeyrsindiusinamsyganinymin
wanluUsznaog 1sfituddey ((31.77)=-2.59, p=0.007) luvnigfiyna Ananlulseinaiuinm
TAsifley (£(44.76)=3.27, p=0.001) uaznzia (t(58)=3.33, p<0.001) qaﬂ’jmﬁﬁwﬁhaéwﬁﬁaﬁ’l Aty
ualinunuuanstseglitsdAgyesUSutuwandon (1(32.060)=-0.46, p=0.323) mamw%ﬁmém

o

TuUsenALa Y MINGIINANUITENA WaRIRINNTIN 5 Waen1ni 3

M15199 5 nswlSeuiisudunadaneninsenineynnnanlulssmenasy s

- . AnaasUsunalanznin +SD (mg/kg)
ylalavigntin = T t-value df p-value
yvisnanTuUszne Yt

199y 0.22 £0.04 0.31 +0.19 -2.59 31.77 0.007

wAnLe 1.37 £0.11 1.41 £0.48 -0.46 32.06 0.323
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Tasiliey 251 +0.81 1.96 +0.44 3.27 44.76 0.001
AzAa 1.19 +0.42 0.85 +0.36 3.33 58 <0.001

W avswy
Huacuidu
3.000 Biasiio
Moy

2.000

YsunawTanewdn (mglkg)

1.000

0.000

Thailand Foreign

INAVHAR

= ' = o Sa a o
Ai 3 anvluansauuansinavesSinalaveninluuvsinasluUssmakaz v

4) M3AATIINITIANGY (Cluster analysis)
nsfinsudendunguilunzanvesdieyninadimalansmiin Inelddeyananis
FATIPNNITTANAURAAIHATNT AI8A1519 Agglomeration Schedule a3t vayautaiiansv
Dendrogram %QLLﬂﬂﬂﬁﬂﬁU‘ﬁgu%aﬂﬂﬁﬁqfﬂﬂ@:N Fanndl 4 evinnisdiang il Dendrogram seidusin
(Cutting line) wuan anansauvsdsieynisenldiiu 5 nau Tnsusazngudvieywsdanedeuiuim

Taveninunazsin HIn15199 6

A o

HANINAADUAINUANAIIVB AR AL UTB AT TUNTTMUNNGUETBUNT WUTIFILUS

[
(% 9

Fuunnquilanadeuaniaiueg1elivedidy Menun 4 AuUs tawn Ysuiuansuy uaadlvy

o

'
[ '

Tasiflen wanzi wansidudsdassiin 4 dudsiaumnzaulunissuunnguiveynd senidu
5 nguiuaneeiu

NANT3IAS1EAAdUUSEANS N1snensal (Eigenvalue) waz Arandunusaluilfa
(Canonical Correlation) &sanunsaad1eaunssiwun (Discriminant Function) $1uau 4 aunis g
aunsii 1 fif Canonical Correlation wihiiu 0.88 §ien Eigenvalue Wiy 3.40 ietA Canonical
Correlation 1nenfdsaes awtdudruanddiiiuindudsluaunsduunngsy aunsoesuiain
wsUsruwassaudsauladesazinls Sansdiesuneld (0.88)2 windu 77.44% FeUsinaunns

Tuunfilianuddgiiandmiunsuenngs

- -
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Dendrogram using Ward Linkage
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A# 4 Dendrogram Graph Wanda@utuYeIn1sannas evinn1siansin Dendrogram 93

Wdudn (Cutting line) ansawdingudvioyrsesnlmdu 5 nqu

A15197 6 eadeUSualanevtin £SD (me/ke) YenguEiouns 5 ngul

nzjm‘/’i AadeUsunalavutin £5D (me/ke)
dmy uAALlgw Tasidiey Az
1 0.28+0.15 1.19+0.27 2.02+0.31 0.90+0.30
2 0.44+0.21 1.88+0.12 2.47+0.13 0.82+0.06
3 0.20+0.05 1.42+0.10 1.99+0.35 1.74+0.16
4 0.18+0.02 1.79+0.36 1.45+0.12 0.67+0.22
5 0.26+0.14 1.39+0.34 2.23+0.70 1.02+0.42
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4) AsAATIEHIMUAYTZAN (Discriminant Analysis)

aun137 2 f#1 Canonical Correlation Winffu 0.82 wazdlan Eigenvalue Wiy 1.96 fauus
Tuannnsil 2 annsnedugeuuususiuvesiauUsald 67.24%

aunn37i 3 fiA1 Canonical Correlation Wirffu 0.63 wazilan Eigenvalue Winfu 0.67 fauys
Tuannnsil 3 anunsnedurgeuuusUTIuvesiauUsals 39.69%

wazaun1sii 4 §iAn Canonical Correlation Wiy 0.42 uaziiA Eigenvalue Wiy 0.21 #
wdsluaunisdt 2 annsaeSuismnuudsusiuvesiuusnule 17.64%

wamimaauﬁ’a51ﬁmmwaa5§%aqauﬂwﬁi’wLLuﬂﬁ'f;mawﬁlé’ﬁa 4 @uN1T AENITNAEDU
Wilks' Lambda ifiefinnsandianauiidedidey (Sie) wuin AUNNTTIUNTS 8 FUNT3 HdpdnAgyni
afi (Sig< 0.05) wanad aumsfilianmsieseiduunnguannsaduundvioyviosndu 5 nau

158§ 19ANNNSTIULNNG NaINAFIUTEANS IATa3 e (Structure Matrix) 113 aA1u i
(Loading) wldlunisusaagiuusiwun (Discriminant Score) iflatannaunisii 1 fanumanyay
fazthaldlunsduaunssuunngy JuhanuanafoununImnisnszaesnmi 5 wuin Aade
ATULUT LN Y IIAAE NaNag e ALTAIY wansTauM s uund 1 Suundeyvd 5 nguldd

MsmsIdeULaTinns AL TedevesaunsTuUnng TnerSeuifieunguiiuudliiy
(Original) fun1siUsnguitléannmssimneannasnis (Predicted Group Membership) #uU31 ngafl
14@udl 29 cases wiannnisviuelasldaunsiwunngunuin inueldgndes 25 cases Andu
86.21% (25 Tu 29) najuil 2 \Aiudl 6 cases iflavunelagldauntsduunnguldgniosiomn Andu
100% nguil 3 LAl 6 cases Wiovhwelngldaunmssuunnguldgniesimun Aadu 1009% nduil
4 17l 8 cases Wlavhuelaeldaunisduunnguldgnsios 7 cases Anidu 87.500% danlunguil 5
Baudl 11 cases Wiaviunelngldauntssuunnduldgniesionun Anu 1009% loRnsauviameit
60 cases wuaunsmunnaulagnaesdndu 91.67%

nsiarsannsvneamudusndnnguainaunisiiuun Tnsnisunuen V (Arduussans
yieAmiwiin) wasAfiialdandauus a1y uwanfion Tnadlen uazazf vomhsinsgiiuan

aunns (aunslugudeyaiiy) il

0
o/

Y’ =-2.188 - 3.862 (61391) -2.239 (wAnLllew) +2.044 (lasiliey) + 1.724 (Azi)
A1 Y’ veusiazmieIiAT e AR eAzLLLTILUA (Discriminant Score) 1 p1i1lo1AZ UL
Suuniluivioufieuiuaiedsazuuusuun (Group Centroids) Tasisiaznay fAziuLLunTieAY
Tndenadsazuuuduunvonaula filenavhazdu (Probability) lunnfuaudnvesnguiusnn
Fenrnuansiiaswiildnad sazuuudiuun (Group Centroids) nguil 1 i1y -0.248 nguil 2

WU -1.615 nawil 3 winfu 0.921 nawdl 4 winfu -2.778 uaznaudl 5 wihdy 3.054
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Canonical Discriminant Functions

io CLUSTER
1
02
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5 D5
0 M Group Centroid
o_2
[e]
N o %“ ) .5
c >
S “a e
° 0 [o)<] 1 0
e oo
5 oy
I m

-10 -5 0 5 10
Function 1
¥

aUVSLUNgUM 1

9

AN 5 AeAgAziuudun (Group Centroids) WAZLNUNINAIINT VD

NAUT 2 NN 3 NN 4 WagNquyl 5

aAUTIENA

mslnsigiviinalansminlusaedyns Ieeltivata ICP-MS asaamuansmy uandoy
Tasidoy uwagazdaluywvivndvedithumadeu nadwsianaenndostunisfinuvomuaey
AIVANNITUTIAREIGUUBIUTENAANSFRLNSNT International Tobacco Control (ITC) ﬁaﬁuaqu’jw

annsansanulanevinluyysle ldnyrituagunanuraendale (Rosalie V. Caruso, 2014)

a

Wewsvumeuusinalaneninluiiegnymanieseilanvusinalansuinsenineyms

o w

gen19q danuunnaiseg1eiitedifey (p < 0.001) Teuaninaiustinlusinalanyminluynsi

Y 9
'

FnwazaniziazaiuisalndunIoslon1edainermansie J9aannasdiunIsAN®IVD Somita

Chakraborty 151891431 USualavenindanuwand1eiueg et drfyseninayniuiazdvie

D

idesanauuandnsvestiatauvasinianagiimans osduszneuvesiiu taznszuaunsHanyms
Tuuinsaivesmsdnuniddatiugnin malinmziuimalangminanmnsadioszyroyndld Fad
Uselovulunmsduaiumelfiinendans (Chakraborty, 2024)

n1531As1zsTmunUsEIAN (Discriminant Analysis) advauuaduduldldlunisduun
Uszanyminuuiinalavewin San1sdunuiiaenadastumsfnyinisuenaiuuananasemiing
g1guUiANMINEIazYNNYYNIBYe William Edryd Stephens @satiuayuin mMsiiaszsivTanm
Tavgniinanunsasyydvieyvdliognaameianzaaazannsonsiadunandnsivassils viilluslg

laneiluniosdoneifiingremansiiusednsnin Snvisdaaduayunin ICP-MS Juipoaile

A58V NAUSEENS ANEmsunIsIAsIEulane i dusunadssunlufieg1afi lenaaau

(Stephens, 2017)
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unagy

= Ko v @ o v a 1% aaa 4 1
ﬂﬂiﬂﬂ‘lﬁu‘?ﬂﬁL%u@NUﬂUﬂﬂﬁ’]ﬂQJfU@QL‘Vlﬂ‘hm ICP-MS Tumumuummmmam IG‘IEILQ‘W’]%@EJ'N

'
a

fdlumsszyuazienuezauuanisvesdeyianUiinalangminiingany Jennuunnesogis
fgddtyvesSunaansvy (As) uanilley (Cd) lasides (Cr) wazazi (Pb) iuﬁﬁaw%’m q oty
fadnaninvasdoyatlumadueaioslonsdfinermansiifinuadmivmhsnudsduldngmne
Tumsavauadfimuiayysluaadiinmg
nsadugiudoyamsdiimenmansiiferiulusindlanendnlunisinunilldinausuuimed
\uszuuito@eslosmeundngruyvddnfuiveiams Jsefinanuusiuglunsduaunieda
Inermans anuanansalumsienuersernsyvi inamluUssmasaziidnannssusemelagldng

% o 1

Wnseluslndlanemin Sagmudngnmveanaliailunsszgndldlunumadliimenmans

(Y U a1

wenanll nuideldfiduaivayumsiaunandiiveimanslunimsan lnsuanslmiu

'
a

feUszdnsamveanaiia ICP-MS Tugueiiduidnisimsegdndanulivazainuudugigs g
nsAnwdlaiieaiuayunsduaiunediinermans widaienuessuinneliunisiogves

Tangnidnfduiivluyns Jeazvioufssiuiionafeadeiuguamvesszaaudneie

JoLAUDLUY

v A

1) A1359UTINAI8g NUNTNVAINVateInd ulkazduiuinndu naluudvesdenign

¢ ala a

§
NNy GvioUasuuuad LasnAnd NaNAANNUNY LINBLALAINATOUAANYBIFIUTBY AN

#
Inermansuaziiiuauusiudilunsinggy

2) msfnwinansznuvesifademanimansuazdwandeusousunalansuinluyy’
au1509r8UTuUTINIsSAuNgAIneemansuazn1sas1lusiidlusedugiinialdeg 1l
Usgandnw

3) - mshnsAnmszezenifieysaifiuiimswasundasmuggmianiesietiunszuiums

wnzUgnenaukasnIsianyvidmaseasruseneulaveninlugvieynivseld
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wouAludl (Sb) usanansaasIenuLUEey (Ba) TasaswuySinamnniigauuinussinniionaulndie
ames uarsmazia (Pb) TasagnuuSinaanniigavuiszinvinie ew3suiisuuiinauedsis
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Abstract

Most criminal cases involve the use of firearms. In instances, forensic evidence may
not be found at crime scene, or only gunshot residue (GSR) on the victim's clothing. Therefore,
the analysis of gunshot residue is conducted to serve as supporting evidence in the judicial
process. This study aimed to determine and compare the amounts of key elements in GSR on
different types of clothing using Flame Atomic Absorption Spectroscopy (FAAS) over different
time intervals. The study focused on the elemental composition of GSR deposited around
bullet impact marks from a .38 caliber revolver using .38 Special lead bullets fired from
a distance of 20 inches onto four types of fabric: cotton, polyester, cotton-polyester blend,
and water-repellent cotton. The samples were collected immediately and at 6, 12, and 24
hours after the shooting, and the concentrations of antimony (Sb), barium (Ba), and lead (Pb)
were analyzed using FAAS. The results indicated that antimony (Sb) was not detected in any
sample across all time intervals. Barium (Ba) was detected in all cases, with the highest
concentration found on the cotton-polyester blend fabric, while lead (Pb) was found in the
highest concentration on cotton fabric. A .comparison of key element concentrations in GSR
indicated that different fabric types and time intervals influenced the amount of lead (Pb)
detected in GSR. However, they did not significantly affect the concentrations of antimony
(Sb) and barium (Ba), with no statistically significant differences observed at a significant level
of 0.05.
Keywords: gunshot residue, fabric, Flame Atomic Absorption Spectroscopy (FAAS) technique

unii

Tutaatuereyinssud 1iad usauauuindnisldennstudusnyslunisn oy
FaanuiiAnmneraaznunerundngiuniolinuild viooranuldiisaviduduidauuuiiom
Aorkwoulldediaviomd e Sududesinannnisdiuingiaiandunldlunisiiaszi
vshAuduiieguuingnetunazimansinneidlaennsvaassniinszsinariieUsslovily
nsrUIuNsgAsTINlUNITIEUA I nszaud auaziuadlneynungvuny 1agn15nsia
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Ul uduisNnazdrslunisuidi desasde i daud eavadun1s s uaiusord oules
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1% P

{iesasdoriuensiu wnie wazanuiliAamg i ousznounisiansunityaaatuii vados
fumststhiluanuiifnvanield

AsudfAuduananadiudsenovvaenseaudu 3 du baun Audu (gun powder)
gnnszaudu (bullet) wazuAudy (primen 7 sdruvosudvduazyszneusiosindidgy leun

s1auaudluil (Sb) s19mzn7 (Pb) warsimuuisey (Ba) lnevaeiinnisseilaieduduiinsygu

38



N = aaa . )
MFANTIVINTDVYN I AL TR INGAEnT  JESEA

X
Journal of Criminology and Forensic Science W

%

Tiiuanundndesluiy Usinaanuseauigannagyiliinnsuandivessnd Aning139nin
nszauiy wagyiiiiAnasuwinAuduilsnsyaeluiia a 9asne 4 dauuansdieiu(Wongkaew &
Uthipan, 2007)

Ja0un1sasiadimsigiuindududisni aslen1ednemans lnsanizmaianse

aaa

AW RaT TAUTUNIE 131299 YT ede wiugh arusavildvatsinaie 1y nalia
a1uflnseu (NAA), weieainlnsalnUnisaandunasasesnauwuuivailn (FAAS), wiadainsey

wilSinasielaglossunataun (ICP) wasmpdandosganssaididnasounuudeinsiauazdndisda
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NUNIUITIUNTIY
1) nqufiiieados

1.1 wiindu ilefmsdsliuaziAniuiYunszagesnunuinasous1ysiiu lageyniadl
Aindu iFend7 1sifiAnanneBsdiu (Gunshot Residue: GSR) salavzdrdty Ao s1nuouflud (Sb)
§519Az (Pb) wazsinuuien (Ba) Wegumgiianas levideinaindudinszanvegazudeinduoynia
(Kaewbuth & Sukhawat, 2014)

1.2 undsiudawiinduly uwdsinviediule o dviliAsshduuniesunianndng
AiAnainnisdedunnaindiudsznovveaas eanseaudu ludrvuruiiensya udu
Fudsnszauiiu Uaennszauiiu muisgnnszquiiu Tnewuidduussnouiaiduaunmadunis uax
aun1Aeliunid laun yuiuvienseaudu (primer) Audwinszguiu (propellant) Uasnnsvauluy
(cartridge case) gnnszaudiu (bullet 3o projectile) dndastiu (barrel) wagiedmTuuTIRYUIY
vnenszaulu (percussion cup) (Polnpak, 2011)

1.3 Ysgtanvawvaraudu laud arsdunidlutvaaudud ldarnnisilnd

vosfudenszauiunazarsodunidlutwnaudui nansuiukaznszgudu WJuwindu

a a

AN tudvssdudenseguiu (propellant) lnstauldnisasravlumsnuazlulasm
AAnannsninivesdudensraudu uslutagtudealdaudenszauiuviaduniules
znulailuguvesansusenauduvsddimniulasiauey 23 viia (Ahphon, 2020)

1.4 191 N1331ATILUN 1A UT UVBINBINF AU NANFIUA1523 (Mingchanid & Kulnides,
2017) i ovinsAtasgsim U uusn @A gluanduduuds dinanisiesigviuiuvana
puinsiing TnefdouluUunmesiniinsranudesnusiueurlud (Sb) daus 20 Tulasnsu
MO8ns (ppb), 51MKULTEY (Ba) Faud 200 TulasnSusiodns (ppb) LLazﬁﬂamsﬁa (Pb) faust 300
lalasnsuredns (ppb)

1.5 avwiluieaduduasdule dledmeriliiiemmumanaiemsanssions
vould Feanunsauvsusziovveadule Ae

(1) éilesssumi (natural fiben) ilefisiuvdaiudnnansssumAduidendon

AnaudRiamesitlimwauslunsasilduazdondliie wu fhihe (cotton) 1udlesssumaign
neduldludinusedrfunnniigadaaauifgaanuduldd oy Tdsaus ssuisanuiould
(Phuttachot, 2017)

[

(2) WuleUsziug (man-made fiber) iWudulefiAnannsAnfunayinuvosywd
W ol naunuduleansssunf wagii eneuaussnLd panTlamza 1 ldun g Loaines
e nunu Werinderudeveu laisude anunsarsgunsddifuogned nudonudouldas
wn lilaganglding dmmdnun mnedngnuedieduaziBenuin (Phuttachot, 2017) uenaindnil

nanaNEulessTuYR waviduleUsefuguaidalilod AN NNAINETUAUSENINRNTINEAINLEY
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niauautaniameninyiidesiuasiuileuvuied arsiadoun1asyniundanuvagves
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ihnfsuuluth Tsgnilulfiadeuin saswumnfuindiut Hern gaih Wudu
1.6 watinaninsalnUnisganausasvasaznaunuuladln (FAAS)

nsTesgiaismaiaauninsalndnisganduiasvesaznay a1u1sanla
szl muasmsieseidainm wadadawunsoldiemeisgeig 9 Tdunnn
67 579 Inadianmla (sensitivity) lun1snsiatagedausnisludiudn (ulesniusiodng) Gadsly
Wwdua (ppb) Inendnmsezneufinueveeindudunseuiunsganiusatlneesnoudase (free
atom) szAexdaszvsnIsazTiaganAuLANinmeAAuI I aznolu AN AnduLATS]
ArmeIAdY 589 wluins insizianinudsuaniuganmsaniugiluganugnszdulindeny
paafummeednd duAanissudtuluiiaonuznseduiuagldndanudisineii sxnen
yes51mnsrdafuszganduuasiiniueiadusitsty annsuvesesnouiildesiidnwas dudy
(spectrum line) fin991natUnasuvaslanana (spectrum band) 1 8991018 susEiuNg 191U
Tusrnoniilomemsiasusedundsnuveadidnnsousiafuseaundsnumsdunsiiozsilosney
voss 9 luarsdsznouiiad uegnendasslddudasinisgandundsarudly §senvazey
Tugusing q fu 1y wdanuanufousnwarlaivionnusouainlin sy Wessneuvesiy
fifpsmsinszigandundsnunazivdeuduoznondassogluaniuzufiaviele Jsazganduuas
Mnunastudad suainanugiulug anugnsedu vliusianasiioonanunasiuia

ANNSENULAS D TALAS (detector) (Jaruwarakun, 2005)

2) Aseiigade

Ratchakhom & Sinloyma (2021) la@nwiuSeuiieuauniavedusindutuuuinnendsnis
Bafiszegdeiunnsnsfusameinndesqanssmididnnsounuudesnsn uasiToufleuUsinanuiniy
PuuusednennendimsteiisgeensBainsiudemaia EDX moensTunnduisaluifiien
1505 YU 38 B4 6 vue Tdun Usedia, 5, 10, 15, 20 uay 25 WA 1191 5 A3e uagiiaTeideya
\Judnade £5.0. vesUTinusmesAUsznoy WU Aszezds 25 Was vuieeuMalugfigaiyiniy
4.17 lunseu wagiiszozdszdn vuineynadniian 1.10 luaseu Ysunasinosduszney 3 519
oA woudlall wuBon uaznzi fisvozds 5 s TSnauuEoL wnfige

Phermpornsagul (2021) Anwwadauarisnisasieseid dufieadsnnudeuly
nsvuILNsERssY : ofn Jagiu uasiiennddueuian ladnwimealiauagisnisesainseiuiinn

Yu lnesuannisldisnaaeuduarltdinia AAS wul samansewdeu (Sr) 519dansd (Zn) 519voduad

'
[

(Cu) s1auaudludl (Sb) s1maena (Pb) s1alnunaidey (K) saginiia (N) s19uulses (Ba) Wazsg

q
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wan (Fe) launannisusudiuatenssawiionsiaaeufinniu uazs1naun (Sn) LAnaniinszau

Unannsegu waswivlu nadwsilativieseyunseguinldld

|
[y

Kara & Yalcinkaya (2017) Anwnieafusinueudlad (Sb) 519pzi (Pb) wagsiauuiFe (Ba)
Tumaduiiifvandeviudt @ edwes 8 uardindesvesdu ddldmataunslniflasuninins
ilegsrozanasegvaavshnustunnfigaluiegnaiifusiusunnievesddu wui nseg
0104 GSR vuflevearfBsdutusniuiuniunssuonduiosanuinudldldfunansenuain
ANNLINABY

Sahu, Kennao, Gupta, Saran & Waghmare (2018) lavinn1s@nwiinseviouniaiudifiuduy
vudfenendsainnisdsluieannasmaddineiaanslagviin1sdedunnd s nlusl
yunm 9 1. luszogisnaiu Wi 5 wag 10 wu. uazvhmAneinalasliiedes AAS lilenTaa519

wouRludl (Sb) 5MHULSEY (Ba) 5I0MBeAY (Cu) 519REMI (Pb) uazsaliniia (Ni) lusedululasniy

g
[

fofinT NANSANYY WU anTansIanuYSinavessIawauRlil (Sb) 51magAa (Pb) uasgiiniia

(Ni) Wity

Ketherine, Galyn & Amanda (2019) AinwnssvudnuaseandevesUulsialusessesnsvay

' ¥
[

finnénseguusi msfinwiafsiamasoudnuugniaifiniowasdundsostiulaiislusessesnsyau
finnA19eg uuind e Uszneunae iduledanszsisssunid Asduasei uaziduledldsu
Anudsmelinszaulu 2 Useian Ao Winchester Winclean 115 wu1a 9 1y, BEB waz Speer 115
YU 9 ux. Luger TMI g0z 6 10 91NLTMaN8nsI9aeugnTzquUAIEnd osganssadainoilo
diouansasnndInTesuaLaEaE1 nanmadeunnaiidowy wut Snvassesasduinden
veadulsiflaannsonoliiAnasandnslivui Jadeidnalunisnsadvdnvuzyesdulaila

AopsAUTENRUYRilei AmNaraInvesiuisuluveInssuanUukarUssiannszauy

= ada v
TLUYUITIVY
& g

nsAnv3deiiildumsifedionaas yinsAnwmuSunamsasegvessndfnyluivinAudy
finéneuusesesnsvauduannisdsilssesds 20 ) vuder 4 olin IWund dnde dindeanes dihe
naulndoaned uasdrfendsvaisavieut anduiudedddussozinaniiniety 1aun
Vud, 6, 12 uaz 24 F9lu9 Tnevn1siaseidaUSinasemain FAAS
1) Faquazgunsalitlélunsise
(1) frélne A Tndleanes drfronanlndioained wazd1doiadovaisasiouii
IUIA 20x20 1URLAS SAuauna 12 Ty Saavan S1uau 48 Tu
(2) Mudd YeaTUNaadin warepInsEAwILIn Ad d1nsuiuanfuty
(3) lulasUin vuim 1-5 Tadans wazauin 200-1,000 lulasang

(@) WHUNIS AL
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%

2) @saintglun1sive
1) @nsarangnsalunsSnANULTNIY 5%
2) ansazansnnsgiukeudludl 1,000 lulasniusiadns (ppb)

3) @13araneUIAIEINLULEEN 1,000 lulasnsusedns (ppb)

(1)
(2)
(3)
(4) miazawmmgmmzﬁ’a 1,000 lalasnsusedns (ppb)

=l

3) inFadlofildlunuide
(1) 91250 unnT 1081709 §9F Smith & Wesson ¥u1a .38 waznszauduiangin
1M .38 special wiinngi B%e Thai Arms $1uau 48
(2) wdesaninsalnUnisgandutaswesezaeuuuuiladli (FAAS) 8%e GBC Scientific
Equipment Ltd. 3W Avanta Sigma
4) Sunaunsaiiuntsise
4.1) Yunaunisaseudaag1awazn1siufaegas i unazeiln leud dadne
ilndioanes fihanauinindieaned wasinihawndevasasiioun wndnlmdusun 20x20 i,
ity a9 T oulflueseld duuriund eutinisfedieennslunniteaines
B9 Smith & Wesson w19 .38 WienusTqnTzauy viavan 48 1n vdsniinsBehuiaesns way
duwdduluiissesnading q neldasazatensalussnanududu 5% veeadluiidnudduds vnis
s fudud dneglasiidrudrdund aseusesnseaud udurenan $1uu 550U
vufivnisnegeu wazthinudafifiuiesdldves@unanain Wiosensnsiadeuysunaiuinfy
Yuhenn3os FAAS daly
4.2) FumpUNITASENETAZAY
4.2.1) Yunaunsiaieunsalunsn (HNO,) Aududy 5% 1nsouaisazans
WMIgIUANULLTY 70% meglulastiue Tdviniauunsuuin 500 $addns uarusudsunseiaeg
hndu uAsU 500 fadans
4.2.2) Yunaun1siassua1sazatsuinsgiunaudladl (sb) wisuarsavate

[ I a

11A551UIN stock solution iy 1,000 lulasniudedag (ppb) Tuunan stock solution
1,000 TalAsnusiedns (ppb) Tuusua 1, 2 uaz 3 fadans YSuUSumsRendy auiusung
100 fa8303 TurintauSuns 100 3addns azldansazanefidaududu 10, 20 waz 30 lulasnsy
#08nS (ppb)

4.2.3) %gumaumsm%'ﬂumiazmﬂmmgﬂmwL%'ﬂsu (Ba) LW38UATALAIUUINTTIU
911 stock solution ¥ A 1wy 1,000 tulasnsun o805 (ppb) J1Unann stock solution
1,000 alasnsusiodns (ppb) TulSines 08, 1.6 waz 2.4 fadans Ysulsunasaeiindu auivsunns
100 fiaddns TurnTausines 100 faddns aeldansazanefiflaududu 8, 16 way 24 lulasniu

#9895 (ppb)
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4.2.4) %umaumsm’%aumsazmammg'mmﬁ"'s (Pb) W3EUATATAILUINTFIUDIN
stock solution A A1andudu 1,000 slasnsuredns (ppb) Jiunlaegldlulasdim 970 stock solution
1,000 lalAsnsasioans (ppb) Tud3anas 0.1, 0.3 uay 0.5 fadans USuUsunsseiinduy auilu3unms
100 8405 Turintausuins 100 faddns aeldarsazanefifianududu 1, 3 uay 5 lulasndu
#O8MS (ppb)

4.3) Tursumsiinssidaseiasnlnsalndmagandunasuesesnauuuuadlu

4.3.1) SunsunisnIeudaedng themaainvingnduiiussyfudamedian
msdayurosierriudidesninlagliileres nsuifiudidsieswaslunasamaasdlaenen
nsalunsn 5% 31u7u 10 1addns aslunasnnaaoy TaUINNaoANARBIA LK UNITIA Au
wg#iald 1 Falug

4.3.2) Suneunsiaszidasinadaaninsalndnisganduudsvasoznay
wuuarlu diaegiikaunsueicly 1 $aluandinmsinsindidey Taefinuaaiiuen
AALLAT T TinTunran wazAdndiinreanisnsinta (LOD) liud

51auwaualuil (Sb) ANENIAR LAY 217.6 WIlLLUAS 9290153 10-30

lulnsn$usedns (ppb) uazAdadiiavesn1snsradn (LOD) el 0.58 lulasniusedns (ppb)
519UWULSEa (Ba) MINNEIAA LAY 553.6 UNTULLAT UAZYIN1TTn 8-24

lulnsn$udedns (ppb) uazAdadiiavesnisnsrain (LOD) oy 0.40 lilasniusiedns (ppb)
519 Az (Pb) AA1NE1IAG ULas 2833 ululuns uazY29n1sin 1-5

lulasnsuredns (ppb) wazA1@ndinrein1snsaaia (LOD) agjﬁ 0.41 lulasnsumedns (ppb)
5) n1sAssideya Yinansiasievisigene 9 Aldludainaniiiensideya
Ingldaifn1sitasIzrimunUsUTIUaI899 (Two-way ANOVA) dMSUNADUAIILLANAINTZAIN
Anade (fildannquiiedudaud 3 nquduly) il evasevaundglumiuuandeveuium

smdfgvesvdAuluuuEed IR dniunenaInsBwmani uReg L TEE LA 9

NN

1. wan1sdnwUs mavessiadid yluwaindud uuud e lasmadaauninsalnd
mMIgANauLEYasazAaukuuallv
M9t 1 wamsnEinamesnddlusiduliuouded Tnemealaadninsalnnmsg anduuag

Ya99znauLUULUa b

Usuauvassiauaudlad (Sb) Tuiusindulu (e : lalasniudading (ppb))

Usznndn

sTazIAn ffne fnlndieanes fihenaulndiedines fnfheiadousnsasiouth
(1) ) 3) x (1) 2 3) x (1) (2 3) ) (1) (2 3) x)
Vit N N N N N N N N N N N N N N N N
wlama Liwu  liwu ldwu Taiwy Tawu  Tdwu ladwy Taiwy Tiwu  Tiwu ladwu laiwu Tiwu  Tiwu ladwu Taiwy
6l N N N N N N N N N N N N N N N N

wlana Liwu  liwu ldwu Taiwy Tawu  Tdwu ladwy Taiwy Tiwu  Tiwu ldwu laiwu Tiwu  Tiwu ladwu Taiwy
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Ynauwassiauaudluil (Sb) Tuwaiduly (miae : lulasniudadas (ppb))

Uszanein
5282980 fihe fnlndieanes fihenaulndiedines fnfheiadousnsasiouth
1) ) 3) x 1) ) 3) x (1) ) 3) ) (1) ) 3) (639)
12 ‘l‘j‘l'ﬂlli N N N N N N N N N N N N N N N N
wlana Liwu  liwu ldwu Taiwu Tiwu  ldwu ladwu Taiwu Tiwu  Tiwu ldwu Taiwu Tiwu  Tiwu ldwu Taiwu
24 ‘l‘j‘l'ﬂlli N N N N N N N N N N N N N N N N
wlana Liwu  liwu ldwu Taiwu Tiwu  ldwu ladwu Taiwu Tiwu  Tiwu ldwu laiwu Wy Wy Taiwy Taiwu

Ysnaassiauuisey (Ba) Tuwsinduliu (ise : lulasniudedns (ppb))

i 530 615 262 469 442 251 262 3183 623 136 114 291 334 338 338 353.3
uwuawa NU NU Wy WU NU Y Y NU Y NU NU WU NU NU Y WU
6l 414 N 54 234 219 245 319 261 343 400 364 369 194 616 447 419
uwlawna WU Talwu Ny WU NU Ny Ny U Ny NU NU WU NU NU Ny WU
12 s 631 76 N 353.5 335 704 649 562.7 328 597 469 464.7 224 383 683 430
ulawna NU NU Tl Wu NU U WY NU Y NU NY WU NU NU Y WU
24 Flu N 216 513 227 637 157 450 414.6 669 539 614 607.3 265 130 518 304.3
ulawna Tlaiwu NU WY WU NU Y Y NU Y NU NU WU WU NU Y WU

ﬁuﬂmﬂaaﬁmm:ﬁ"’: (Pb) Tuswsindiulu (iae : lulasniusedns (ppb))

iuil 75 69 53 65.7 52 46 56 51.3 T 85 69 R4 54 64 65 61
wlawa Wy Wy ny WU Wy "y Ny wu Ny nU nu WU nwu Wy "y Wy
6 ks 51 108 91 83.3 45 63 54 54 56 29 66 47 62 73 62 65.70
ulama WU WU nu Wy WU ny Wy wu Wy nU WU Wu WU nwu Wy Wy
12 F3la 60 80 72 70.8 31 56 34 40.3 72 80 61 7 34 33 a7 38
ulama nwu nwu ny Wy Wy Wy Wy wu Wy nu nwu Wy nu nwu Wy Wy
24 4l 68 55 a3 55.3 74 69 64 69 58 56 49 54.3 30 30 69 43
ulama nwu nwu "y Wy nu Wy Wy Wy Wy nwu Ny Wy Wy nwu Wy Wy

g : N fia Not detected (n573lsinus1e)

findleanas flhenaulndiedanas fniheidevansasiiouti
d' cY 1 1 =N d' 1 4’1’ k% 1
AN 1 FBENIDITDIFNTTAUVUNDYUULADHIUIZLNNAN 9)

1197 1 eansAnwiinavesinddgluuduluuuwdedlaemeiaanlns
dlnUnspaniunasvesaznauiuuailil wua

- HANNSANYIUTUINYDIE M W UA ULl (Sb) v er1gdasing 4 lunuusunaeeesiy
wauRlwil (Sb) nTzeziIA

- wamsAnwU3Inavess I UEe (Ba) Uwdedelinfne 4 nuuiinaveas guuiex (Ba)
ynszeznalagasnuUBInuessIguUEe (Ba) innflanuuinuszianihenaulndieanes sosasn

Ao ENlnaLeawas Bfnuwrdsuansasyiautl warkndny suaeu

»
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- Namiﬁﬂwwﬂ%mm*ﬂmﬁmmzﬁa (Pb) vuid i Tinmng 9 wuﬂ%mmmammﬁ"@ (Pb) 9N
szozian lngaznuUinanessigaem (Pb) snfigauuinusunninge sesasnde dienaulng
wwawes hlndoanes uaziniheindevansagiiouh

2. uan1sdnendssuiisuusnmvessinddgylutiduduvuid edadsvda
wazszezIAMIAUTLANs1aiy

INN1IANYIVTUINVBIS M LOURALUT (Sb) TuwsAuduuud odenseiauas szezian
nafuiuanesty snduinedlfumesovauufguisnsnaouanuuinimesnsuai svas
NANAIDEN FR8T83ATILYAIULUTUTIULUU 2 119 (Two-way ANOVA) laeivunauufignu il
auuAgIuil 1

v
& v ] a

Ho = ol aa1sydindunazszaziiainisiiualdudusesdulddu jduiussrufidanans

o w

USunawessmddgluvihautuuuded

<

Lt

2

H, = W@ed e dndukazszeziiainisii vy 1dududredudugduiussudidna

soUinavess Ay luhAutiuuuded

M15199 2 wansAnwUTeuisuUTinuvessnd 1Ayl Autuudersalauas sse

msiussAudy
Type lll
510 a°1" YT Autu e IAURUTUIIU df  Mean Square F P
Sum of Squares
URAUAS ( (Hofszrinan) 127293.688 9 14143743
5’WJLLaumuﬁ (Sb) mwmmmﬂaau 240712.667 32 7522.271 1.880 0.092
EietY 846733.000 48
UfFuiug (Herin*szaziaan) 543917.083 9 60435.231
S19uUiSEY (Ba) mwAaALAFeY 1615987.333 32 50499.604 1.197 0.331
39U 8556638.000 48
URFuniug (Herin*szzinan) 4758.083 9 528.676
5199z (Pb) ANAMIALATEY 5500.000 32 171.875 3076  0.009*
33 182598.000 a8

* Lmﬂ&hqﬁuaejwﬁﬁfﬂﬁﬁzquaaaﬁisﬁu 0.05

977 2 wansfnwTeuisuUiamessnddylutiAutiuuwded s daua
svoznamsiveinuty wui Uiduiussuvendeinisilnfuiazssernaininfudhdudy
f1ai U WU 519ueuALul (Sb) A1 F = 1.880 uay A1 p = 0.092 ULays1AKuLsey (Ba) A1 F = 1.197
uay A1 p = 0331 feifu Mnauufgiueusy Hy Ufias H, uanein dedsinseilinfunazssasing
nsiAusAuusisiuldiiufauiussniidmaneuiinuvessigueudlui (Sb) uazsimuuiTes
(Ba) luwsinduTuuwderi uarsmaeia (Pb) A1 F = 3.076 uax @1 p = 0.009* Fatu 9nauufisIy

URIES Ho 933U H; wanein Eedensedaiunasssezainisiiuuiiulumeiuliujduiussud

deradioUTinesnagti (Pb) TushAutuuuderi
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%

M19199 3 asUHANINARRUANLATIUNANTANYIUSB UM UUSINMvess 9Lt Autuuy
dorhawilauazszeznainsnuiuansiulagldmaiinaninsalnUnsganiu

WEIURIBERaNLUULUAalN (FAAS)

YSunauvassigluusirautuuuidadi

duNAgu — - S
wauRluil (Sb) wuLsegu (Ba) nzn2 (Pb)
LERENFNITALaT TEEELIAIRNY 0.092 0.331 0.009*
NANINATRUANNRAFIY x x v

* uansinuegNHtyEAYNadAiseAu 0.05

wnews : v mnefe danuwansnsiuniediujduiusenslitudAgmivaiiansedu 0.05

% yaneds liflenuwsnisiwselifujduiuseddideddgyneadianssiu 005

aAUTIENA
nwansAnwIviuianisasegvessinluviduduuudediidndauaziiudieds

NsveeiIa1eg 9 Ineviinisdenieluiieainas 8ve Smith & Wesson siunszauuun .38 special

waervunszezBuduserlng (svay 20 17) M3deldvihmsiiuiegmurdnuInsgIurensiu

winAudy wazdingriiunusigesausenaundndidgluiifulu F991nuan1snnaeensal

'
(%

WU NUUTIYDI5IA LU B (Ba) kaxs1AazAa (Pb) uaglinuuTinaessinuweudlud (Sb) 44
aonndoIiuaITeves Mahacharoen (2018) findin fmguszasdlumsudnenstiuvdensyaudy
fignsjsmnereusEAvinauarUszansamilunnsatu Sesmesdusznoueausintuii 3 sliniidy
dulszneuvdndrdnyildaanudsnszaudiu Tasngi (Pb) st fidudeusnuanduassudniia
Usznglilannmsnszunn wuides (8a) ludaeendladloendiauraeiiinarmieulunisiulug
wazuaudludl (sb) Wudeomasimilndisansuarlhivala Sailiueuilui (sb) l6umnuiou
nnduazinindiieuiioumglianas uazlovessimazudsiinaoiduoymeanszagluiniuiedie
WrBald waraenndesiuauisuves Ratchakhom & Sinloyma (2021) 75Ul sudnuazns
men ez USinasuauduuuimevd@innstsiussesaie 9 wudn szda (Pb) wazuuideu (Ba) i
Usinafianasmuszornisda uazwuueudlud (Sb) seaznisfeinseozUsedn dwavesnside
fananldaenadoafunanismanadlundeifidinmsBsiiszesds 20 1 (0.5 wes) Wissszomfen 39
vildnsaalainuueuiluil (Sb) ilosnnueudludl (Sb) lé3uanuieustesiasuargnunlvduun
reugamgiaranawililiannsonaneifueyniadielUfnuudernly

nsBanedetuiioanes @ugnli) il Auduiisseeninanuinnszuentuiitesing
sen? 19 amivesdund suazdrusitsveaaindes §avinlifinassavesuda 1 odl
nMsBailiuTinusigeng 4 Avnsiesed SsenaaenuuiinanuinfuluvessiguuiFen (Ba) 519

nzn3 (Pb) Uays1auauilull (Sb) mud1iu TeaennnasiuLWIAAYBY Ratchakhom & Sinloyma

a7
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(2021) Andindegungiianadleviewtnduiinszaeeysou  vesudsmazudindueynia
Tunsdlflunniieanes @ugnls) wwiinsdwesufaandosinsenindamivesfanduazaiuineg
vosdndos dudugnldduasmuliiazan uazasnndestuuuiAnues Polnpak (2011) fina1ain
usssuidnvesnsrauiuduiennduufalefiinainnisining wazeynavesiududimnllsiauysal
KueonumUIngIndestiu usidleanudu uastiinalefiistulurnsfionmnianasesnenii
JaRnnsmuutunduganiuzveamanhlilefinans fuvesvaufusuazinnmsudsned s
viufiuazandraduasuaiaulu wazussseidadsdutnduluniodiuiinauvdeegudsain

a 5

nswbndesnumdeuiumie Feorvdwalvisinweudluil (Sb) Nilyerasunaiinfian ladnisaany
luneuagiadhds uavaenndesiuanuIfeues Mingchanid & Kulnides (2017) fiwuin Lilevinnisifiu
wihAudunuaslievwazvasilietneliauunaviiuluressaweudluil (Sb) Uey wuiheafiu
31338v89 Zhang, Dong & Xu (2016) AlavinnsAnwdiasigiuTunasgluivinduluiisguu
4 < =) o a 1 a a =) ¥ 1 a a

ALEndond191nn1589 wud USunavessinueuiludl (Sb) desndUTinamessinuuised (Ba) Lay

[

mzﬁ"’s (Pb) L@un

ya o

{3veldrnunsresnarlunindudiegsiidulednfuduvud e Idud wuil, 6,
12 way 24 F3lus Insaenndestunuisevas Poruprasert (2013) Aldvinmsinsizivuinduiifn
oguuilngltmaiialeseulasunlnnailiissezinansiui, 6, 12 uaz 24 $2lus wudn Tuyndeeg
pranuUinaesunfutiunendeinmsBedu 24 $la T Autuanuinuae
wrufivunannnndiusnaminen waguuiBudivsmaunnnindiuldanuudivdadu 4 4
denAda9tuNan1sITed i TanuuTunuvets1nuuiieu (Ba) uazsnazia (Pb) uuid odn
navszian Idud §dne dindieawmes dienaulndieames uazdeindevarsasiourh

Tunnszeziaal

unagu

wamsAneUSmnmess @Ay lushuluuwded wuinsalinusmueudlud (Sb) v
LU0 WAATNITANUSIA WULS BY (Ba) M nTzoziiad Inenuuiny anuud1Usziam
Hronaulndioanes sosawnfe flndedmnes Aihoindevaisasdioui uazdinine sudify
LagNUsIHALI (Pb) Nnsreziaan Taewusnnigauuinyssandnie sesasnde dienalndie
awmod dlndleawed wagidoiadeuasasiioun auddy wagnudn e fisssiatuuas
szoznanfiinefudmaneUinameisigrei (Polluwhivuliudusnssiu uiaglidmasioudua

squeudluil (Sb) wazsmuuLsey (Ba)

VDLEAUDUY

1. Yaauanuzlun1sIdensedl
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1.1 szoedsluanideasidldvhnistiluseedlng Ao flszoy 20 47 iesszozdoaviidu
FethuFemsfinenisBefisserdu o fe Wy srerlng fio annntszey 20 §1 Wl
1.2 lusAdeedaidlutunsunisiumetdldimaiufesaiissoznatsn 9 1w
fiufi, 6, 12 wag 24 42lus Fadfu mrsfnwszeznainisfuiaedsiiuiudud eminisasegves
USunausaeing 4 veaidutuld
2. darauauuziion1sidedaly
2.1 AnwniuAud saduduledvidedu 4 Adauauddvendulodisandild
Tusnidondad
22 a9ld8158u uazqanszauduvssiandu 1 A ldluduneunisnnaes 9y
Yuoslawdn vunn 9 uy. viemnszauvdansununldlumsinismeasadislildnainarnmane
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Abstract

This research aims to study the situation of transnational crimes, call scams the
challenges faced in combating it, and potential solutions for its prevention and suppression.
The research employed qualitative methods, including documentary research, non-participant
observation, in-depth interviews, and a focus group discussion, with a total of forty participants.
Thematic analysis was used to interpret the findings based on criminological theories and
global cybersecurity frameworks. The study revealed that call scam was influenced by
Thailand’s geopolitical position and that of its neighboring countries. Criminals exploited the
legal limitations of different jurisdictions and developed their methods continuously. Major
obstacles to prevention and suppression included the limited capacity of Royal Thai Police,
weaknesses in legal frameworks and enforcement, and inadequate cooperation between
domestic and international organizations. The study proposed eleven preventive and
suppressive measures, categorized into urgent and long-term solutions, to address structural
issues. Key recommendations included updating relevant laws; Immigration Act, B.E.2522
(1979), Emergency Decree on Measures for the Prevention and Suppression of Technological
Crimes, B.E.2566(2023) and Directive of the Royal Thai Police No.182/2566 (2023) to keep
pace with evolving technological crimes, enhancing the capacity of the Royal Thai Police, and
strengthening international cooperation to combat transnational crimes effectively.

Keywords: transnational crimes, call scam, prevention and suppression
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Abstract

The objectives of this research were to study (1) the patterns of cybercrime
victimization in the case of online shopping, (2) the contributing factors to victimization of
cybercrime in such cases, and (3) the preventive guidelines against cybercrime victimization in
the context of online purchasing. This research employed a qualitative research methodology
using semi-structured in-depth interviews. The key informants consisted of 20 participants,
including 15 victims of online shopping fraud and 5 government officers responsible for the
prevention and suppression of cybercrime. The findings revealed that the patterns of
victimization could be categorized into two types: (1) purchasing goods without receiving them,
and (2) receiving products that did not match the advertisements. The contributing factors
included a lack of skills in detecting fraud and verifying information, hasty purchasing decisions,
familiarity with online shopping practices, the complexity of deceptive tactics used by
offenders, and limitations in legal proceedings, such as delays, and high costs incurred during
the justice process. The preventive suidelines suggested by the study included promoting
digital literacy and cyber-risk awareness among the public, developing more secure online
shopping systems, establishing identity verification standards for online transactions, and
improving access to justice in a manner that does not create undue burdens. This study
emphasized the importance of analyzing victim behavior from the perspective of victimology
and understanding the structural conditions of the online environment that facilitate criminal
activities. The results can be used as a foundation for establishing systematic and sustainable
public policies and cybercrime prevention measures.
Keywords: cybercrime, victimization, online shopping, digital literacy, crime prevention
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Abstract

The purpose of this study was to 1) study the causes of crime after the shooting
rampage in Nakhon Ratchasima province and 2) recommend prevention measures. Forty-one
people were selected for the in-depth interviews and focus group, including academics, media
representatives, military personnel, police interrogators, stakeholders, and witnesses to the
incident. Interview questions were used for the study and data were analyzed using descriptive
and content analysis. The study found that the causes of rampage were stress, personality,

authoritarianism, physicality, psychology, emotions, society, rejection by society, failure in life,
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antisociality, relationships and attachment at work, ability to self-control, family upbringing,
relationship level in social network, and biology. Prevention of rampages consisted of the
actions taken before the incident and the management of the incident, including the actions
taken at the time of the incident and afterwards.

Keywords: Mass shooting, Prevention, Crime
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Abstract

The objectives of this study were to (1) investigate and compare the average groove
width of approximately .38 (9 mm) caliber bullets, and (2) classify 60 damaged bullet samples
of similar caliber that had been fired and whose origins were unknown, by using by the length
of the land and groove impression values obtained of examiner in Firearms and Ammunition
Identification Sub-Division, Central Police Forensic Science Division, Office of Police Forensic
Science. The tools used in this study include sample firearms and approximately .38 caliber
(9mm) bullets in FMJ and JHP, a comparison microscope, and bullet recovery. The statistical
methods used for data analysis are the mean, percentage, standard deviation, and one-way
analysis of variance (ANOVA). The study. results show that, for each bullet size, at least one
pair has a statistically significant difference in the average rifling groove length at 0.05 level.
This allows for the classification of approximately .38 caliber (9mm) bullets based on the
length of the land and groove. Additionally, the classification matched the forensic examiner's
identification of type and size in 10 samples, accounting for 43.48% of the total samples the
examiner could confirm (27 samples). Furthermore, the method was able to differentiate
between automatic and revolver ammunition, as well as distinguish between the .38 Special
and .357 Magnum revolver cartridges—which share similar characteristics and dimensions in
certain cases. This distinction was made possible due to an average difference of
approximately 1.0 -mm in rifling land length. The results of this study have practical
applications in forensic science for the accurate identification and differentiation of
approximately .38 (9 mm) caliber bullets. These bullets, commonly used in criminal offenses
and often recovered in damaged conditions at crime scenes, can be effectively analyzed
despite their similar sizes.

Keywords: .38 (9 mm) caliber, deformed bullets, groove impression length, FMJ, JHP
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dunnuiTItied enuaiaafotgiiganulusssunniuaz ldingiouiininis 35,618 A

(Royal Thai Police, 2023) UseindalneinsUssauiumnnisaingingsigunssazaziiouniydeay

(Y] 1%

vangaslu ekt degreiddy loun wanisainsadiidmiauassvdun Tul 2563
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v v o I~

WoTuil 8 NUAMUS 2563 MMnseAINAULN INTWUS auNn newwn B Tadulyvnazynnadu 1
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1 v

AounavnTnBluisassndudn Terminal 21 dwaliilfidedinog1ados 30 78 wazuIARUNI

4 o o

58 579 (Thai PBS, 2024) innsainsndsidaninnuostindglud 2565 etudl 6 nanau 2565

Y
& & 13 Y a ada

afnssraUszavlymenandn newnnseddigudnndn dmalidfidedin 24 98 uazvinlu

U

12 78 (BBC Thai, 2022) wan1sainsadefigudnisaaeiunisineaulul 2566: Wetuil 3 naiau

Y a aa

2566 winwweny 14 U ldlunsndanielugudnisiaeiunisineu dwaldlidedin 3 918 waz
VAU 4 918 awnreannnsainTndslulssmelneiivatedade wu anueseaavan Jymnig
nla uazUszvmusmdugnvunsiiterstuldie Inelud 2565 nuiinadidnuazieasuiign

a a A

FUIUARTIMLA 12,192 AR JARTNEITDITUTIARALII9IN1Y 31U 1,695 AR IeAaLdu 13.90%
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=

Feazvtouismnuguuseiiistuludsnuuasmmsndulunmsmuauuazinnisenystuludsemelne
ashqLs'm'aul,ﬁ'aﬂmn”wazamﬂzymmmquuia‘ﬁ"Lﬁ@‘*ﬁyuiuﬁ’ﬂﬂm (Department of Juvenile
Observation and Protection, 2022, p.57)

a1sluvlinealawdn vuIm 380, 9 1w, LUGER, .38 SUPER wazen35Uunin30ar03uu1n
38 SPECIAL, 357 MAGNUM daulé3umnundion iilasanfluunadnivanzunniswam ussqnazauls
17N UATDIYNINES gnnsrauduigndaninduvuiafenaiasiad eufidisanusige Satany
annszguiiudeanm Sadeavidounnsin ilesainmandeufinsgnuvesuds 1wy $1eme nsan wie
Toqufanisluaniuiiiomg (Hesngnnszauduis 5 suradanandaundusiiugudnans
gnnszaudu 9 uu. vy mndsanmauliansodsiminrietavuneld asvhligasiafiqod
Suunsdauazrunavesgnnszauiiunguildoin nsvguliuruaussann 38 9 uu) Jadufmsidn
ALY ATIRGIY NFLNLATIION S ULALIAS BINTEaUTY dwinnuigatindngusise 1314
namfsnauvesannszauluyineelnudnuazyilniiealias vuin 380, 9 uy. LUGER, .38 SUPER, .38
SPECIAL waw 357 MAGNUM lunsdiiliiansnsosuunafiauagauavosgnnszauiunguild anuuuy
nMsUFURnsdsunsnumInmafigadensiulaziaieansegu dinauiiguindngiudisg
U W.7.2562 (Subcommittee on Firearms and Ammunition, 2023) Lwimsm']mﬁmLLazﬁummaaqn
nszquihuilflumsnownduFesiidwaunlunsduauaeuau mszdelidmihinanisaings
HriommyEedeunumeuinfunisaseunsesesuiinuazvinaiifesasdelfosnasiaig

msinseunderdundsivugnnszauiiuiinuddyednsdsludu 3iTnermans 1esan
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[ d'

wian laun 1. gnnseguliu (Bullet) fe Tngiwieunioenandndestuludadmne 2. aonnsvauty
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(Case) dufisiugnnszautu Audinseguiu wasuiy Wlisaedu 3. Audeinszauidu (Gun Powder)
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Usemelllusdudenszawduliinnsseden ndngnnsvguiuesnanainaeslu (Massaro, P. P., 2017)

2) gnnszguiulidaudsznaunanlaun Winseau (Nose) Aediuvatsanvesgnnszguiy,

dlds (Ogive) agdinanniinsegu, sesun (Skive) Ushaaeiinsyguivetislvinszauveedd a

¥ ' ¥ 1%
= a o ° @

Yuillensegnuidmung, fNuRisutmiln (Bearing Surface) NURSUUIMUEAUTDAIUL1MTINTEUBNT

)

v W a Y ¥ a a o
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v ¥
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Tt v3olasfu Insusazdufininiivaeluninedoudl vy uaznsiafatudaonnszquegag
LNzl (Massaro, P. P., 2017)

Uszinnvesgnnszauiuiivaiguuun1uing Useasdnisldany 1w JHP (Jacketed Hollow
Point) @ siliagraelvinszquuenedadonsenuitmane, FMJ (Full Metal Jacket) ilaivenefuas
nzaumunelia, ISP (Jacketed Soft Point) fivaneinszquiddosislvensd, LWC (Lead
Wadcutter) fil#lunisudadudadn, uaz LRN (Lead Round Nose) dsvhannnzisdiunagsiangnus
fusudoaniugs gnnszauusazUssinniquandafimnzausunisldanuiiuananady, wunsds
Wmnevionsldnuluasfiaemeiidesnisussansnngegelunsnsznuitming

3) n1sNAsBEsadNAgIdULNAaY2 (the land and groove impression) 583LN& Y2
(Groove) M8 fis daufiyurnateg szuinsduindeanisludindostiu duinden (Land) maneds
funisflentussninstenndennelusndestiunsdsdulignnssaulumusouines gnnszauiiu
findeuiinnussszidnvesiudinszauiiuufdundeulignnszquiuedouiriuniegludindes
Ju awliAndusesagnuuiuiavesgnnszquiiudau Bearing Surface fidudatusaanien
Fundeanisludindesdaonss lnssesusevivinuuugnaszgududuinainsenndss 13enin
Groove impression WagsoUssiumuuugnnsrauiudainainduinden 1Sun1 Land impression
(Subcommittee on Firearms and Ammunition, 2019)

4) nezguluvunauszana .38 (9 wu.) uddafnramesinsaiigatenstulaziaios
nsvau ddnauiigatndngiuisn llunseensneaun1snsiniigal smuuuunsuuiinisen
sBuMIATIIfigadesiuuaziaionszau dinauigaivdngiuised 2562 Tunsdndngu
Hugnnsvguiudsan liannsatnuuavdedaiunld iWunaliliamsodudurdauasaunni
wiweuladnlugnnsvauluaiinealawin vuin 1380, 9 ux. LUGER, .38 SUPER niagnnszaulu
vinTI0a120% YuIn 38 SPECIAL, 357 MAGNUM in1zvis 5 vunm fduriugudnanaindu 9 s,
wazdvumlndifesiu Seendenisduuniffefan wliaysal uifinuantRs uuandnsiu 1wy
1§7Mﬁﬂ, L399Y, Lagnasyinane (Bames, F. C., & Skinner, S., 2006)

M1519% 1 AauaudAvesgnaszautuauInysyann 38 (9 uu.)

viin IUN dwinGnsu/adsian  weduly  dutnGnsw) AMITIWA/ AT nasuwa-Uaud)
GRICHED 380 85 JHP FL 1000 189
90 JHP FL 1000 200
95 FMJ Bullseye 3.2 900 171
salawdn 9 uw. LUGER 115 FMJ FL 1160 345
115 JHP FL 1250 399
124 FMJ ML 1299 465
aalawfn .38 SUPER 115 FMJ Bullseye 5.0 1200 368
125 JHP FL 1240 az7
130 FMJ FL 1215 426
37081993 .38 SPECIAL 125 JHP FL 945 248
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150 LRN FL 890 270
158 JHP Herco 5.0 900 284
37981795 .357 MAGNUM 125 JHP 2400 16.0 1200 400
140 JHP W296 16.0 1200 a4g
158 JHP 2400 135 1200 505

17;31’1 : Barnes, F. C., & Skinner, S., 2006

5) gnnszguiuiitdeanin (Deformed bullets) linanmatedaufinszvuiuiufauda wu
fiu Aounin mdn wienszgnanglusnsne Wudu gnnszauiiudl fanssuninazwensmasgusae
TenaiUd sundasgusradunuusuuasssredauui uiad sudwinmiy Weyuannsenuifinty
annsvauduazueenniu fuiduiarireutnadouuasuuusvashlimee sgnnssauiufinasnudy
Bou fufivgvszagilitsesdatu grasvauiuiisnnasnulusy 10 osm luraedoufiasmnuund
souTiAnt unnusInTEwnaziad euftlunuunuenivasgnnszauiiu (Michael G. Haag, & Lucien C.
Haag, 2020) wingnnszauduannsznuingudsdasninmdigs eravilignnszaududod o
uAnU1eEIY 1de3Unse w3 eununziadnilungaeenainvasnlans Jeivlilliannsaiavuiavie
Fawinld wavendenisssyrliouayriiavesgnnavauy

6) msmviauazvuinvesgnnszguduildeaain Wummwimeididgludfnyine
wifsndunnlunsdvauaeuan Sdmsiamnismyleszin 4 egseides wu nsldiededle
10 Vemier Caliper / lulnsfimed Tavdusinugudnanesgnnszauils undoanmi wndestaimin
Advia LﬁaLU'%smﬁEJUﬁuﬁmﬁnmm@mmaaﬂssqul,wiammm i3 asilo¥maiii (3D Scanner / CT
Scan) fnguUs1svesnsrguilidovng mnnszquidemeliiinn awnsaieuiisusoanden (Lands and
Grooves) fugnudeyauesnsEgusnnsgIl msltvensiuas 30 wazlSinesvedlans oy Iinses
sUsiUABlY (Deformation Analysis) snnnsaudadenanmswutinne wu nszgn, Tans, uie
AOUNIN D1aRBsas UL AR iomANsniTuIRaAL nerTnauatiUsEnaumaaiivatanyly
nsvau msAnwmilslfauedsnsadinmiinusuismswSsudieuluslngsae Congruent Matching

Profile Segments (CMPS) wiav3glunsilSeuiieunsyauideann nanmsaaeuloswuiunsegu 57

v

Uanigngsantuvuim 9 a. WudwﬁﬂizﬁmﬁmwiumﬁuﬁﬂizquﬁLﬁ&lmaﬁaumﬁﬂ (Chen, Z., Chu,
W., Soons, J. A, Thompson, R. M., Song, J., & Zhao, X., 2019) miﬂizmmﬂ'ﬂﬁm%’uqﬂmzquﬁuﬁ
gliuuudelnden () fedunninsrquiuiiiuseudafninalinadnslndiAssturesats
mﬂﬂﬁ?ﬂﬁxquﬁiﬂﬁﬁmﬁm (Kulbhooshan Gupta, Jagdish Naik, & N. P. Waghmare, 2018) uaﬂﬁmﬁ
fasimsfimsnsimunsunnvesnszauiulugnnszauiiufifisunsaiauniga (Highly Deformed Bullets

faa o

: HDB) lnegunsaifIiauazdsnsnadaamans Wunsldawnrnunitwessenndsdundeuiie
AuumuInYese s Uunldadlaudediu (Wang, J. Z, 2022)
NNNSANITMIIATEisauasvnnvasgnnszauluiidsanin wuitaunsavimnesina

wazunveseysUun il WJulssleninnunsafigaiasnudvaiugelidmiaunsassy
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s2ilyuisdN
1) #regeitldlunisnaass
(1) nszauiuruiayUszana .38 (9 uy.) Altlunmnass fansnadt 2
(2) o1stuvLIAYsEIN 38 (9 1) AldlumInaass famsiei 2

(3) gnnszauturuin 38 (9 uu.) Mdeanniin B uazling unun 91uau 60 feens

M13199 2 e1ystukaznIEaUTNTIAYSEINN .38 (9 wu.) ldlunmneaes

9175Uu nssguluy
Wn dv ) Y dv
8o U wIMUn (1N3U) Usznm 0]
90 FMJ PMC
.380 Walther PPK
95 FMJ W-W
Glock 19
115 FMJ SIG
Sig Sauer P365
Steyr M9-Al THAI
9 mm LUGER 115 FMJ
Beretta 92 FS ARMS
Colt combat commander
124 FMJ A USA
cz 75-PO7
125 FMJ A USA
.38 SUPER Colt Double Eagle
130 FMJ G.HL.
125 JHP PMC
.38 SPECIAL Colt MATCH
156 FMJ S&B
150 JHP WIN
357 MAGNUM Smith & Wesson 686-3
158 FMJ S&B

2) 1A38iaN15INY
(1) ndesganssmilUTeuliieu 8ve Leeds Ju LCF3

(2) wieaBunuannszgulu 8ve CyberNational U 48” sxuutn

(3) wnsesdesiudusyilnnsouy

< v
3) msiusuTIadaya
(1) msmmaLeITeLndgtdundesvugnnseguiuvuinuszana .38 (9 uy.)
1.1 wavese1ysluuaznIzaulusenueseunieddunfetuugnnsvauly
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Wiavin1sAnenineyslunasnszgquiuiinareniiugniseunderduinfeivy
annszaulunsold Inenisnaassdansrauduuin 9 uyl. LUGER wuu FMJ 1widn 115 way 124

Y 3 9

WN5U AMBe15UUTUIA 9 1y, LUGER §1u3u 6 8ve fwnsneil 2 adlun3esdafivgnnszaudu vins

VA83899131UIU 3 AT UaginAIANeNTeRNdeIduINAEIMenaeIgan st s UL U5 Uy

A A

waziAIedile ANLENITENNALIFUINALIVLANNTYANTY YUIUTEIM .38 (9 1)
1.2 nyinfianugsTeLnigdunieivugnnseauiuvnauszann 38 (9 uul.)
nsEnwianugIseundedunielvugnnssauturuiauszana .38 (9 ui.) lay

a

fagnnsvaulusiiouasaunay 2 Animin fmnsed 2 Feenstursiauazaueiu  aduaiasds
ugnnavaudu YimsnasesBesndiuau 3 adt waiarmensenndendundedendoqanssemi
Wuiisuenslusaieiesio

(2) M3uunwidnvuInvesgnnszaulurInyszanas 38 (9 1) Mdsanimainainy
#13043BUNALIFUNGE?

ldAanueniTeandmdunieadeiliainnisnaaesdnwungnnssauluruinuseunn

q

1

38 (9 1) MdanmiiiunisBaudmaglinguiian $1uau 60 fedas filianusansuviinuas
yualdanmsianiedaimin widsdisonndoiauysalagsden 1 Joande wasTeuiiteudy
AL IR U dauaz I v NIIIigalng 11 UATI01I 5T ULAZLAT BINTEAY NBTigaYl
vangunans drhauiigiivang g Wevadeulszansaminsimnesonndiduinie
flsannsmeass

4) nsATEdaya

a v

rgnnszgquiuusazgniignisigenistunnmuiuainidenseunierduinfediaie

lagyiin1snaassginsruanas 3 A3 kavAwIuAd I lsLUNLInIgIY (SD) vedgnnIsauluisay

AT 9INTUNINNARTIEAAULUSUTIUNAAED (One-way ANOVA)

NN

(1) anugMTounferdundervugnnszauturuauszang .38 (9 uu.)

1.1 wavese1ysluuaznsraulusioninug1dseundedundesuugnnsegui

9Innsvaaesdagnnszauliusuin 9 un. LUGER thwiin 115 wag 124 1nsu #aee1750u
1A 9 . LUGER $1uau 6 8o wudignnszquiiudmiin 115 1nsu Be SIG uag THAI ARMS i
mNuveItendsduIndyedsiunnguuinvesgnnssguiuiniu 6.383 uay 6.841 fadluns
uddy gnnsequiufifidmiinuinty 2 Bfefiduandnafulszana 0.555 fadiuns gnnseauiiu
wwiin 124 insu 8% A USA SiArmnugnivessaniedunieadsfiunnguuinvesgnnszauiiu
Wity 7.772 Fausnsnedudmen 115 nsutssanm 1.16 fadiuns AAuUUIuYesteya (SD) ves

'
a

AIMNENITBITBUNAIFUINR YRR UUgNNTEaUTWIY 3 eligndsingeysUuniuannsinaiy
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91U 6 Bie A1deENdn 1 uazAn Coefficient of Variation (CV) mauususiuduningdesnin 10 %
wandlsiifuindoyaimansznseglussiusiimnad 3 dadudviordennuemandosmesorsiiuis
lifinasiernueisanderdundsavugnnarauiiu uithninvesgnnazauiuiinasorimiue
Jpaindendundennnnindvievesgnnszauiiu

i omunszdunazaudataulunisiiauedeyanianuenssundsiduindeaiade
Tunsnwiaseauduamiueieunderdunisnaisvesgnnszquiuudazauin luguuuy
yadion 1 fuvis MadlszduanuaziBeadanandinafismerensiisuifiouiariisesinig

WANFNITENINFIBE 1L IngUTTaIRveINITITY

A19799 3 ArANgTeNAEIFwINAYAsuUgNNIEauTuYEIA 9 Ui, LUGER wwiin 115 uay

A a v

124 insu Ngndaineanysturuna 9 u. LUGER 9113 6 8vie

u

91750y annszguly (FMJ)

Bvio MODEL AUINIAINADY SIG (115 1n5) THAI ARMS (115 1n51) A USA (124 1n5u)
Glock 19 4 6.501 7.092 7.764
Sig Sauer P365 3N 6.545 6.877 7.875
Steyr M9 4 6.196 6.629 7.875
Beretta 92 Fs 5 6.428 6.933 7.870
Colt Combat Commander 4.25 6.339 6.641 7.609
Cz 75-P01 3% 6.286 6.872 7.639
AAuEITesTNNAsadundeaiy () 6.383 6.841 7.772
SD 0.133 0.178 0.123
Coefficient of Variation (CV) 2.08 % 2.60 % 1.58 %

1.2 avmgmseundgrdundeuugnnszguluvinalszann .38 (9 u.)

NnMIneaesdegnnszauturuinyszan 38 (9 ui.) WUl aAIAINEITeuNTEIRUINGE)
Waevesgnnsrauliurig 380, 9 MM LUGER, .38 SUPER, .38 SPECIAL Wax .357 MAGNUM Wuy FMJ
wag JHP Wihfu 4.7 - 5.5,65-7.9,7.9- 81,89 - 11.3 uag 10.8 - 12.4 pudeiu famnsnedl 4 dleadne
wugfinmenuduiudswimimiinvesgnnszauliufuaaruedeandendundevesgnnszauiiu
vnUszin 38 9 uu) uandiiuunliuwesdiauemisindsdundsisntumniminues
gnnszguiuiiistuidiesanituil Bearing Surface fuugfinmd 1 4wy gnnszguiuursuunadis
dwinlndiAsstuagiidinnuendeandendundeadslndifestude wu gnnsvauliuunn 9 u
LUGER 8 A USA thwuiifn 124 wnsu fugnnszaudunuia 38 SUPER Bt PMC tnin 125 1nsu wag
annszauiiunuin 38 SPECIAL Biie S&B wilin 156 nsu fhiwinagsswinstasiwiin 150 uay 158
15U Y9sgnnIzauiiuLIe 357 MAGNUM uslegnslsfisnugnnszauiiuvunm 38 SUPER Be PMC uaz
annszauiueuin 38 SPECIAL Bfe PMC fiflthviin 125 insuwinfu Adafiarauendeandendu

wdgaedeaanuuszana 1 Jedwns Weltn19iesizanunususiuniauien (One-Way ANOVA)
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TpziaaisnuenseRnferdunieivegnnivauluusiazuunn neiruelidminuesgnnszay
Yuvnauseana 38 (9 wu) Fuwdsdase) Ianunsanensalaiuaennd o uAIINE1IVeITBNG )
dundeaede (Fuusnw) vselld wuine Sig = 0.09% (p < 0.05) eI IminTegNnITg Uy

rala ]

AUTEINN .38 (9 uil) wiazrnneg1ees 1 ANdAANNgITeundesdunieadshivinduegis

fuddgymeadiinsedu 0.05 Faunganuituminvesgnnszautuvuinuszan .38 (9 uu.) usag

YUINLAAIANNYTITDLNRLIFUNDLARRLLANANAUAINITNN 5

M13197 4 UansAAINgITeNFeduNGeTUUgNNSEaUTIUIAUTEINM .38 (9 L)

31750u annszguly Arnugsasndedunded ()
WA ; ; z ;
i model o Uniin Aage Std. Deviation
PMC (FMJ) 90 5.460 0.133
.380 Walther PPK
W-W (FMJ) 95 4.666 0.301
SIG (FMJ) 115 6.545 0.227
9 mm LUGER Sig Sauer P 365
A USA (FMJ) 124 7.875 0.163
PMC (FMJ) 125 7.881 0.247
.38 SUPER Colt Double Eagle
G.F.L. (FMJ) 130 8.050 0.140
PMC (JHP) 125 8.894 0.535
.38 SPECIAL Colt Match
S&B (FMJ) 156 11.309 0.692
357 Smith & WIN (JHP) 150 10.788 0.295
686-3
MAGNUM Wesson S&B (FMJ) 158 12.393 0.170

M151991 5 MIlATIeRANULUTUTIN Inedmualiivdnvesgnnseauiuvuinyseann .38 (9 uw.)

(@nUsdasy) IneldI5n15ATUIM LWUU One — Way ANOVA

Sum of Squares df Mean Square F Sig.
Between Groups 51.628 4
12.907
Within Groups 5.418 5 11.911 .009*
1.084
Total 57.046 9

o a

* IlpdAgnsananszau 0.05

WHUINIWA 1 AnuduiusserinavtinvesgnnsrguluiuAnuenTeundedundeives
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nnsrguluIwInUIzan 38 (9 ul.)

D)

15
14

13

(131.)

12

Y

11

©

10

ANNUENITBUNALIFUNEEN

1ol
o

85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160

dwdingnnszaudu (nsw)

(2) Iuwunvilavuinvesgnnszauiuruiauszanns .38 (9 uu.) MAgaNINIINAIIUY1IVBITEY

WNALIFUNAY

A9 6 MNUARIAN B LALANANLENTBRNTYIFUNA BV NN STALUNYIIAU TN 38 (9 1w
MFANINAEIUNI5T A LUNSUAUITINIY 60 H2081991 L3 TUNNTNARDY WALAIT
Suunviauazvuingnnsrauiulagmiuiuresdnsnfiigaiiazainuensennien

FundeedsNlaainnisnnasd

faognail gl faoe9dl faogeil faagnafl
1Revy [ T N W 37(Rev) | S 49(Rev.)
7.5 3, ’ : '
2% : , . 50(Rev.) ggﬂ
6.8 . f ' — &7 119 uw. o
3* i N\ . & 39(Rev.) 3 51(Rev.)
5.5 3, s = (== 122§
g e 16(Rev) [ 1l og(Rev) E T T do(Rev) [ W 52(Rev)
11.0 3. | 9.7 Wi, (e 116 u. Bl 000 |
5% Sla T L (Rev) o ISR d1(Rev)
65un. o (b el 52uu. Gl VT 9.1 11,
e« A B 18Rev) | A 30(Rev.) = 12(Rev)
6.5 1111, " 12,0 . 11.2 3. e 10.0 1.
S \ A 19(Rev.) - y | 43(Rev)
6.1 1. \‘jj = 9.8 wul. : 12,0 w3
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8* 20* 32(Rev.) a4* + 56(Rev.)
6.5 Uy, 7.5 uy. 7.2 1. 7.1 1. 10.1 uy.
9(Rev.) 4 21(Rev.) ~ 45(Rev.) 57(Rev.)

5.6 u. 12.0 . 10.2 .

10(Rev.) A 58(Rev.)

9.5 uu. 7.2 1.

11(Rev.)
8.2 Uy

& 60(Rev.)
i = , e 10.0 3.

12(Rev.) 36(Rev.)

7.8 Uy

i

firagnan* Ao fhegnildnsafigaifinnuiuhainsaduduriauazvuale
fegefi(Rev) Ao Fhogiignsinigatiinnaniiuienadugnnszauluviaiieanesauin 38 SPECIAL %30 357 MAGNUM

Yosliszuned Ao fhedidiaansaduunvilauazvunlinsiiuauiivuensiafigel

nsfnyIN1sdkungnnszauluawInyszan .38 (9 uu.) eanmeiunisBaaiuaslingu
sy 60 fegiildlunsnaae ielulirsafigaingununmsestulasieionszau
dinauianang U179 Nrsandiungiauazvuiniiegvannsraududsanindenand
Ingldaud1u1Y0EnTIANE M WAL A NYAENINIEAINTBY gnnTzauluy WU NN Ul
amnuiuinannsaduduviauazvunnvesgnnszautiulddiuau 23 e elddisraimen
feandnduindsiedsvosgnnizguduvuiaUszunn 38 (9 uu) ldannsmaaesmeui 1 (1.2)
Fuunvilanazruiadiegignnssaulunainam nuaunseduunldnsaiuruAniiuvesdnsnm
figeiifls 10 feghe leunsogail 2, 5, 6, 8, 17, 23, 25, 44, 47 uay 54 (310 23 fegr) Antdy
43.48 % uananiiiegignsaigniianuiuitoradugnnseauusiaiieaedauin
38 SPECIAL 30 357 MAGNUM $1u3n 34 foens famsneil 6 usiileldzrsdiansgnisesinden
Fuinderadvesgnnsrauiuruinyszana 38 (9 ua) #ildainnisnaaesaeud 1 (1.2) aewuin
Hreg e siAnArue1ITennderdundediad suszua 12 faduns amnsadiuunidusuin
357 MAGNUM 1¢ifia 10 fege

aAUTENa
NnwansvaaesuansliliuiiAnue e undndundsiedsausalflumssuunyin
wazynvesgnnszauluvaUszann 38 (9 un) ¢ wiuslunsdlignnszauiuidoaninusdad
sepsoundndduIndsanysalifivs 1 seunderdundeiuazindnuuziinzdu lnonsainag
$r8mosAeusnIsundsduindsininnsbmaaeugnnszauius 5 wuia ldun wuin 380,

9 MM LUGER, .38 SUPER, .38 SPECIAL ag .357 MAGNUM Uy FMJ wag JHP @1u150914un
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segngnnstauiiuvnayszana 38 (9 un) Mdsanmlsnssiuanuiueinsefigaiiedonas
43.48 waslunsdifirnanuennsennderdundeadeussunn 12 fadwns Ssausasuundu
UM 357 MAGNUM leagausiudn Sstionsnanuuansisainyuin 38 SPECIAL deldnuazuas
v lndiAesiula

dawIsuifisuiueuidedtium wuininddvaulngyatiunisldmaluladdugvie
ATAIUIUNNALAAIERNS LU N15ES19NMNEWAR (3D Scanner) $7uA U35 Congruent Matching
Profile Segments (CMPS) (Chen, Z., Chu, W., Soons, J. A., Thompson, R. M., Song, J., & Zhao, X.,
2019) NMIAUINAIAIINNTIIBITBUNALIFUNGLT (Wang, J. Z, 2022) ¥58N15IAUUIATIUNTEEY

ﬂuﬁﬁﬂgﬂ (Kulbhooshan Gupta, Jagdish Naik, & N. P. Waghmare, 2018) Lﬁaixqmmmamﬁuﬁuau

= I v

voagnnIzguiu Tuvaennuidedldizimseiaianuensesndeidunissndes dadudeoys

v
& v

lgiAnuuiignnsraudunazaindes yaidufolifosiisniaiosdlevenenduaitugs usdns
annsaduunnszauiuie 5 suiafididuiiugquinatsgrusiadu (9 ) Iegreiivsednsam
wiindewiies 1 seundedlininlanny

ndnnsfinuinimiinvesgnnsrquiiunasiiuiiduia (Bearing Surface) unTuazduiudit
AAuemsenndendundenfieniuiu aenndestunguinisidnduagnamansnist vinlwasd

ansaatvayunuiuliiivemanswaznisauauaevaiuliogussansnanuiy

unasy

nMsfnwAemenTeundedunisiedsvesgnnszauiuruiauszana 38 (9 wu) Lie
Wisuileuszninsgnnsrguiiuudazauia wuingnnszaquiuiuy PV Seddauiinuansneiumi
1IM3511 SAAMI (Sporting Arms and Ammunition Manufacturers' Institute) 1A1AXE13T8UNTET
Fuindouadeuandatuegafiduddavisadfvisedu 0.05 Tnswwslduuansliifiuindanue
Joandeadundeadssntuniuiiudl Bearing Surface warthviinvesgnnszauiuiivinidiuiu Tay
¥23A1A N8I3 BaNAIF NG Bled v AnTEqUTUILIN 380, 9 MM LUGER, .38 SUPER,
.38 SPECIAL thaz .357 MAGNUM 210n1snAaaaviniu- 4.7 - 5.5, 6.5 - 7.9, 7.9 - 8.1, 8.9 - 11.3 laz
10.8 - 12.4 mueau

ilefiansangrseamenseundniduinisiedevesgnnssauiiuuiayssua .38 (9 uu)
Fuunviiauazvunngnnszauiuiidsanind iy 60 fegs nuiaansasuunldnssfuanuiu
yo3nsIafigaviis 10 faoee Andy 43.48 % (70 23 detnwedaiiinsrafigatiinimiuin
amnsnduduviauazvnald) lnsdnlvgidugnnszquuuu P Adadseanderusngdaau

a 6

wenanildsraelinsiafigaiuansmuiiuieadugnnszguiuiioaiesuuin 38 SPECIAL wag

'
a

357 MAGNUM #fidnwauzadneiulddmaniuy saufiagiedninveuwselinuasvuinvesgnnssauiu
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nauilnfenldlunisnewnowynssuliuavadld vhlafienenmsduaiunadwaziusz@nsamuin

Y

(e

dalauaug

1) YeiausuurainnsAnwinissuungnnszauduvuinuszann 38 (9 uu) fdoanin
PnANuEMTessesTeundsdundeniel nuhmsiauBmnrgiliaseunaurateifunty
U M inTuIniiudl Bearing Surface muBsstasienndurdunier Tudsfaguosingnnszauiu
derineuusiugilunssun uenaniinsldiedesflefiiruaziBongedu wu ssuuiauuy

@

gnluilA AxYrgandelanaInINNTInAIulowaaInITaITLLee warAITIIUATIIITNLAY

YUIAN WA Bearing Surface ag1ununsaNLi suenviansraquil idnwazlndiAssiulafg lu

(Y]

nMsvaassmsueeluganinmsbeiivainvans 1wy gnnszauduiigndaaintiusuialingeiu et
ANUuug UM

2) dmiumsidelusuian ArsvensvetlanIsuaasslagldgnnszguainerysluvany
Usgean wu Junn Julsiila wazluna wiewimelulagntsnmaiuiifuazndosgansseu
arwazBenganlfifioiuauazBoalunisiauarliingisyt sauieimunmnsgiunsinauem
jeundnaduindenavaigudeyadfiatiiane ueniniasfnwnavesnuanifvostagnazau

FBAIAINNY1ITOUNABIdUINGYT uaznadeulsyans N nvedsluaanunisalasalagniaguny

WegudupuiweteuarnsUseyndldasslunuininesans
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audlnaindesuaman suneiniza damindiuns Wduse Snadedinmsimounsanudsiuianssy
ousy A uasmaduinenslunaeuiun sudsnsussdlonlundngasnisine Aol
nszuumslngindefey AsssndeamnuduiAnUsyavSuag e msdinmtauegradussuuily
seauuleune NsUUR wazn1siineusuliaenaaeafuuiunvesdnulng

AdAgy: nstnaindedeninom, n1sineusy, gRsssudEuuEun

Abstract

Enhancing Dispute Mediation by Restorative Justice, which is consistent with
International Standards, aims to train individuals aspiring to become mediators under the
Mediation Act BE. 2562 (2019) and to supervise and evaluate the application of mediation
knowledge in conflict management and policy development. This research employs mixed
methods approach, combining qualitative data collection such as follow-up supervision,
seminars, and lesson-learned documentation with quantitative assessments, including
satisfaction surveys and pre- and post-training knowledge tests. The training program was
conducted from July 3 to 19, 2024, over 8 days (54 hours), with 29 participants completing
the program. Among them, 13 individuals were officially registered as community mediators
and successfully established a Community Dispute Mediation Center in Sala Subdistrict, Koh
Kha District, Lamsnpang Province. Furthermore, the knowledge gained from the training has been
disseminated through various seminars, workshops, and public engagements, as well as
incorporated into educational curricula. To ensure the effectiveness of restorative justice-
based mediation, systematic development is essential at the policy level, the operational
level, and within training curricula to align with the specific sociocultural context of Thai
society.

Keywords: mediation, training, restorative justice

unin

arwdaudiludsnsinelasdlnginiatuldiidussduyana asounts quau wasdsaud
dudguiiiderududeunainvaisdads Wy aumnd ouamiaasugha A21uLaneng
nAdeunaznisidieos anululindasenalnnisuimsnugfsssuressy mindgynidieiu
Lildsun1sdnnisegramuzan onautudatgligdainusuusaaznignusonnuduiusniedeay

n3wle wiswgia Uiraporn, 2020) tnataniy “nislnandedeiinin” duilunalnasgrmilaiida

[

=

Tonalig nsddidunddiusaulunisuarsvimseeniiilusssy wazasisauauiudusis

suduiugulunisWaudsaulvefiasugonazdadu el nslnande (Mediation) fdnwaus
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fuAne1991nA1519591 8589 (Negotiation) 13 swauszlevvesdreladends waznssiuae
n33UUN13 (Fadilitation) WuamzmsavayuliiAamsd eansfisuiu Tasunumves “glainde”
(Mediator) Fauyananansitsnwanudunas uazdivihiivaglignsdnmnsooniiyndeseniu
1@ (Moore, 2014; Fisher, Ury & Patton, 2011)

d1ineaunisiTewniand (19.) laiuaudidgyvestgmaudaudwazainuguns
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2) wqwﬁmﬂna’m?{am'?qwgﬂuuﬂm (The Transformative Mediation Theory) 84
Bush & Folger

Bush & Folger vaua71 walad1dguaanislnaind esdaud suulas Ao n1sias unds
(Empowerment) 1Junsaduauuliunazdioainsadnduls uanseen uaziuliavounaaiy
Fosnsvesmuwasliogrsdman fdasy warfulanntu mslaaind sluswaimsililensiaue
madenviouuimadlosiiy Sudunadaiuiliadaudsasiounasdadulafenuios msiud
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Wa suwlandevinluaiiuduwus Usensudu n1saszuind sunuanlunasifu
glndindeiimiiilugenneamagnin (facilitaton) lalvgudladam Taeglndindefesiedn

Y

funUaensie avayunsuanseenvesiaasie wasliuvsnuganisanaulavesdnsdl vanideanisly

[
2R =l

wAdAlut Yuuy nioUseiliunanuAnuesdglarenils (Bush & Folger, 2005)
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]
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2009)
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npUseasd suthlugnisnausy wagduiuianssuegwiolies
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(1) mMsPuunmuingusyasAvenisuseduna aunsoutadu 2 Ussinn fle s
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(2) mydwunaundniigelunsusaidiu ansowdadu 2 ssion fe nisusadiusa
wuudadngUsvasa/idamuielasanis (Goal Based Evaluation) wazn13uszil unauuulids
TngUszas/imanelaseinis (Goal-Free Evaluation)

(3) MIwunmuaEwunIaIreIn sALiulasins (Intrinsic Evaluation) wuseanidu
3 929 fis M3UssuAeuMIFiulATIN1S (Intrinsic Evaluation) te@nwilasgvianiunsal a$
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