
320 International Journal of Economy and Innovation | Volume 51 | Gospodarka i Innowacje 

Kielce: Laboratorium Wiedzy Artur Borcuch 

Copyright © 2024 All rights reserved International Journal for Gospodarka i 
Innowacje This work licensed under a Creative Commons Attribution 4.0 

 

 

 

For more information contact: editor@gospodarkainnowacje.pl 
 

CRIMINALISTIC TRASOLOGY. CRIMINAL BALLISTICS 

 

Mamanarov Xaitmurat 

Teacher of the Faculty of Law, Termez State University 

  

 

  A R T I C L E I N F O.  Annotatsiya 

Trasology, ballistics, forensic 

science, evidence analysis, crime 

scene investigation, ballistic 

trajectory, trace evidence.  

This article explores the fields of criminalistic trasology and ballistics, 

highlighting their significance in forensic investigations. It reviews 

relevant literature, outlines methodologies, and discusses key findings 

to emphasize the role these disciplines play in criminal justice. 
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INTRODUCTION 

 Criminalistic trasology and ballistics are two critical disciplines within forensic science that 

contribute significantly to criminal investigations. Trasology focuses on the analysis of trace evidence, such 

as footprints, tire treads, and tool marks, while ballistics deals with the study of projectiles, firearms, and 

their trajectories. Together, these fields provide invaluable information that can link suspects to crimes, 

identify victims, and reconstruct events. This article examines the methodologies and applications of both 

areas, emphasizing their importance in modern forensic investigations. 

LITERATURE ANALYSIS AND METHODOLOGY 

 The study of trasology and ballistics has evolved significantly over the years. According to R. Smith 

(2018), trasology provides critical insights into crime scene reconstruction by analyzing patterns and 

characteristics of trace evidence. This analysis can reveal details about the movement of suspects and the 

nature of the crime. 

Ballistics, as noted by J. Brown (2020), encompasses several sub-disciplines, including internal, external, 

and terminal ballistics. Each area plays a role in understanding how a projectile behaves from the moment 

it leaves a firearm until it impacts a target. Research by L. Garcia (2021) highlights the importance of forensic 

ballistics in linking bullets and cartridge cases to specific firearms, which can be pivotal in criminal cases. 

Recent advancements in technology, such as 3D imaging and computer simulations, have enhanced the 

accuracy and reliability of analyses in both trasology and ballistics (Williams, 2022). These innovations 

allow forensic experts to create detailed reconstructions of crime scenes and projectile trajectories, providing 

juries with clear visual representations. 

This analysis employs a qualitative approach, reviewing existing literature and established protocols in 

trasology and ballistics. Key methodologies include: 

1. Collection of Evidence: Carefully collecting trace evidence (e.g., shoeprints, tire marks) and ballistic 

evidence (e.g., bullets, casings) using established protocols to prevent contamination. 

2. Documentation: Meticulously documenting the crime scene through photographs and sketches, 

ensuring accurate representation of evidence locations. 
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3. Laboratory Analysis: 

o Trasology: Utilizing tools like casting materials and microscopy to analyze trace evidence. 

This includes comparing the unique characteristics of prints or marks. 

o Ballistics: Employing comparison microscopes to match bullets and cartridge cases to 

specific firearms. This involves examining striations and firing pin impressions. 

4. Reconstruction: Using 3D modeling and computer simulations to visualize events leading to the 

crime, including the trajectory of projectiles and the movements of suspects. 

RESULTS 

The application of methodologies in trasology and ballistics yields significant findings: 

1. Trace Evidence Analysis: Analyzing footprints and tire treads can provide insights into the identity 

of a suspect or the escape route taken. For instance, specific wear patterns can match a suspect’s footwear 

to those found at the scene. 

2. Ballistic Matching: The comparison of bullets and casings can link a firearm to a specific crime 

scene. For example, unique striations on a bullet can be matched to the barrel of a suspect's firearm, providing 

critical evidence in court. 

3. Crime Scene Reconstruction: The integration of 3D imaging allows investigators to recreate crime 

scenes accurately. This can clarify the sequence of events and support witness testimonies or contradict 

them. 

4. Technological Advancements: New technologies enhance the precision of analyses. Automated 

ballistic identification systems, such as the Integrated Ballistic Identification System (IBIS), streamline the 

process of matching firearms to crimes, increasing the speed and accuracy of investigations. 

Criminalistic Traces 

This refers to the study of various types of physical evidence that can be found at a crime scene. This can 

include: 

 Fingerprint Analysis: Examining ridge patterns to identify individuals. 

 
 Hair and Fiber Analysis: Identifying hair samples or fibers from clothing. 
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 Tool Mark Analysis: Investigating marks left by tools on surfaces. 

 
 Trace Evidence: Any small materials (like soil or paint) that can link a suspect to a crime scene. 

 
Criminal Ballistics 

This focuses specifically on firearms and ammunition. Key components include: 

 Internal Ballistics: The processes inside the firearm when a shot is fired, including bullet movement 

and gas expansion. 

 External Ballistics: The flight path of a bullet after it leaves the barrel, including factors like gravity 

and air resistance. 

 Terminal Ballistics: What happens when a bullet hits a target, including penetration and damage 

caused. 

Applications in Investigations 

Both fields play critical roles in linking suspects to crimes. For example: 

 Ballistic Analysis: Investigators can match a bullet found at a crime scene to a specific firearm 

through striations unique to each barrel. 

 Trace Evidence: A suspect's hair or fibers found at the scene can establish a connection to the crime. 

Aspect Description 

Definition Study of the behavior of projectiles, particularly firearms, in 
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criminal investigations. 

Internal Ballistics Examines the process inside a firearm when a shot is fired. Focuses 

on gas expansion and bullet movement. 

External Ballistics 
 

Analyzes the flight path of a bullet after leaving the firearm, 

affected by factors like gravity and air resistance. 

Terminal Ballistics Studies the effects of a bullet when it impacts a target, including 

penetration and tissue damage. 

Tools Used Ballistic gel, chronographs, trajectory analysis software, 

microscopes for bullet comparison. 

Key Evidence Bullets, cartridge casings, firearm components, gunshot residue. 

Forensic Applications Linking a suspect to a crime, determining shooting distance, 

identifying weapon types. 

Challenges Contamination of evidence, degradation over time, variations in 

ammunition. 

 

CONCLUSION 

Criminalistic trasology and ballistics are essential components of forensic science, offering critical insights 

that aid in solving crimes. By adhering to established methodologies and incorporating advanced 

technologies, forensic experts can effectively analyze trace and ballistic evidence. These disciplines not only 

help in linking suspects to criminal activities but also play a vital role in reconstructing events and providing 

clarity in legal proceedings. Continued research and development in these fields will enhance their 

effectiveness and reliability, ultimately contributing to the pursuit of justice. 
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