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ABSTRACT 

Gunshot identification is a critical component of forensic investigations, serving to link firearms to specific 

incidents and providing reliable evidence in legal proceedings. The study of projectile behavior, or ballistics, is 

central to this process. Ballistics encompasses three primary areas: internal ballistics (the behavior of the bullet 

within the firearm), external ballistics (the bullet's trajectory in flight), and terminal ballistics (the bullet's 

interaction with a target). Gunshot dynamics, a specific branch of ballistics, focuses on the effects of a bullet 

striking a target, including deformation, penetration, and the resulting injuries. This information is essential for 

understanding wound patterns and the impact of firearms in forensic investigations. The analysis of gunshot 

wounds, which involves examining entry and exit wounds, provides valuable insights into the bullet's trajectory, 

the type of firearm used, and the cause of injury or death. This information is crucial for reconstructing shooting 

events and supporting forensic investigations. Gunshot identification is applicable to a variety of scenarios, 

including homicides, suicides, accidental shootings, and law enforcement shootings. In each case, forensic experts 

analyze the evidence to determine the circumstances surrounding the gunfire. Future advancements in gunshot 

identification are likely to involve the use of advanced technologies such as 3D imaging, portable forensic tools, 

and microscopic trace analysis. These innovations will enhance the accuracy and efficiency of firearm 

investigations and evidence collection. Emerging technologies like micro-CT and LA-ICP-MS offer the potential 

for high-resolution imaging and precise analysis of bullets, cartridge cases, and gunshot residue. These tools are 

expected to significantly improve the speed and accuracy of forensic investigations.  
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INTRODUCTION 

The study and evaluation of evidence linked to 

weapons and how they are used in unlawful actions 

is the "gunshot identification" subfield of forensic 

science. Bullets, cartridge boxes, and other 

fragments left behind after a shooting must be 

identified so that forensics experts can determine 

what kind of weapon was used and, in some cases, 

who fired the shot. This interdisciplinary field of 

forensics is crucial to solving crimes, re-creating 

crime scenes, and taking legal action afterward [1]. 

Because of the prevalence of firearms in criminal 

activity, forensics experts and law enforcement face 

formidable obstacles. When guns are used, not only 

can lives be lost, but property can be severely 

damaged. It is crucial that investigators be able to 

effectively identify and assess gunshot-related 

evidence in order to have a thorough picture of the 

sequence of events following a shooting, identify 

suspects, and present convincing evidence in court 

[2]. The proper identification of gunshots calls for a 

method that integrates scientific tools, knowledge of 

ballistics, and thorough research. Ballistics experts 

and forensic firearm examiners study the patterns of 

gunshot residues on surfaces, as well as the 

distinctive "tool marks" left on fired bullets and 

cartridge cases. Experts can determine the 

evidence's credibility, whether or not it's linked to a 

specific person or crime scene, and whether or not it 
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matches test-fired ammunition from suspected 

firearms [3]. 

This gunshot identification manual is meant to serve 

as an all-encompassing resource for the subject. 

These include the ethics and legal implications of 

using gunshot identification evidence in court, as 

well as the science of ballistics, methods for firearm 

examination, evidence collecting and preservation, 

and reconstruction of shooting incidents. In addition, 

we will look into real-world examples of how 

gunshot identification has helped with crime 

reduction and community security [4]. 

Important of gunshot identification 

Forensic science and criminal investigations, in 

particular, place a premium on being able to 

accurately pinpoint the origin of gunfire [5]. Here 

are a few of the most compelling arguments for 

investing in effective gunshot detection systems. In 

criminological inquiries at the scene the evidence of 

gunfire is crucial to putting together the puzzle in 

homicide and other shooting investigations [6]. 

Calculating the total number of shots, their 

trajectories, ranges, and times of firing are all part of 

this process. These details can help law enforcement 

piece together what happened during the incident 

and make arrests based on the facts. It is crucial for 

medical examiners and coroners to ascertain 

whether or not a person was shot while trying to 

determine the cause of death [7]. Reliable 

identification is crucial for delivering correct death 

certification and preventing confusion in the event 

of an investigation into a fatality, since it helps 

differentiate between deaths caused by firearms and 

those caused by other causes. Forensic analysis of 

firearms evidence, such as expended rounds, shell 

casings, and residue from gunshots, can be offered 

as persuasive evidence in a court case. Both the 

prosecution's case and the jury's ability to make an 

informed choice can benefit from the inclusion of an 

expert witness who is supported by scientific 

evidence [8]. In addition to identifying the type of 

handgun used, gunshot forensics can reveal the 

manufacturer and model number of the weapon. 

Investigators can use this data to narrow down their 

list of suspects and narrow down the type of weapon 

used in the crime. Prevention and intervention are 

equally important: Investigating shooting cases 

might reveal trends and predisposing conditions that 

contribute to gun violence. The number of gun-

related injuries and fatalities can be reduced with the 

use of this data by establishing intervention and 

prevention programs. 

GUNSHOT DYNAMICS 

The study of firearms, ammunition, and the behavior 

of projectiles discharged from guns is the focus of 

the fields of ballistics and gunshot dynamics, which 

are sub-disciplines of forensic science. The 

characteristics of the fired ammunition and cartridge 

cases have a significant impact on the way gunfire is 

felt both on the targets themselves and on the 

environment around them. The greater detail about 

each of these points are as follows [9].  

Internalballistics 

The process of firing a firearm, from pulling the 

trigger to the bullet leaving the barrel, is known as 

internal ballistics. The whole firing cycle of the 

pistol takes place during this time frame. When the 

firing pin makes contact with the cartridge's primer, 

the gunpowder propellant is ignited. To create high-

pressure gas, one must burn a propellant, which 

releases energy in the form of heat. When the 

pressure inside the cartridge case reaches its highest 

point, the bullet is pushed out of the case and into 

the gun's barrel. When the pressure reaches its 

maximum, something happens. When the bullet 

enters the barrel and makes contact with the rifling 

(grooves), it spins and is thus stabilized in its flight 

path. 

Externalballistics 

The study of what happens to a bullet after it is fired 

from a gun and begins its journey through the air 

toward the target it was designed to hit is known as 

external ballistics. The speed at which a projectile 

travels when it first leaves the barrel after it has been 

fired. As it moves through the air, a bullet will 

experience resistance from the air, also known as 

drag. The path that a bullet travels while traveling 

through the air is known as its trajectory, and it is 

determined by forces such as gravity and the 

resistance of the air. The path of a bullet can be 

altered by a number of factors, including the 

temperature, the humidity, the speed of the wind, 

and the direction of the wind. 

Ballistics after a projectile has made contact with its 

target is known as terminal ballistics. Deformation 

of the Bullet: The bullet may change shape or even 

fracture upon impact. Penetration describes how far 

a bullet is able to travel into a target before it stops. 

Ballistics of wounds refers to the study of injuries 

sustained by a human or animal target as a result of 

a firearm. Forensic investigations involving firearms 

and shooting situations require extensive research 

into ballistics and the mechanics of gunfire. Experts 

in the field of forensics can use the data presented 

here to examine fired rounds and cartridge cases, 

track down illegally obtained firearms, reconstruct 

shooting situations, and testify effectively in court. 

Investigators can benefit greatly from the theories of 

ballistics and gunshot dynamics, which can shed 

light on the circumstances surrounding a shooting 

and aid in the resolution of criminal cases [10]. 

EXAMINATION OF GUNSHOT WOUND 

The precise and methodical evaluation of the 

damage that is caused when a projectile, such as a 

bullet, penetrates the human body is what is 

involved in the forensic process that is known as the 

examination of gunshot wounds. This evaluation is 

performed as part of the investigation into incidents 

of shooting, including homicide, suicide, and 

unintentional shootings, as well as other violent 
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crimes involving guns [11]. The evaluation is 

performed by forensic pathologists, medical 

examiners, and other specialists. Pinpointing the 

Contributing Factors When a person has died from a 

gunshot wound, an autopsy is performed to 

determine the cause of death. The medical examiner 

will be able to ascertain whether or not the victim 

died as a result of gunshot wounds by studying the 

kind and location of the wounds. 

Entrance wounds and exit wounds are the two basic 

categories of gunshot wounds, which can be 

distinguished from one another based on their 

location and characteristics. Each sort of wound 

provides its own unique insight into the shooting 

incident as well as the trajectory of the bullet as it 

traveled through the body. The initial wound caused 

by the bullet entering the human body. The entry 

wounds are often shallower and less extensive than 

the exit wounds. It's also possible that they have 

abrasions or soot deposits in the area. The site where 

the bullet left the body, known as the "exit wound," 

is one example of a wound. Because of the bullet's 

internal distortion and yawing, exit wounds are often 

bigger and more asymmetrical in shape than 

entering wounds [12]. 

The size and contour of an entrance wound are 

typically less severe and more circular in outline 

than other types of wounds. The magnitude of the 

entry wound is determined by a number of elements, 

such as the kind of bullet that was used, the caliber 

of the bullet, and the range from which the shot was 

fired. When shooting at a close range, there is a 

greater chance that unburned gunpowder will be 

discharged along with the bullet. This raises the 

likelihood of soot deposits. It is said that a bullet has 

"exited the body" when it is able to do so through a 

wound in the target. Entry wounds are often smaller 

and more uniform in shape, whereas exit wounds are 

typically larger and more irregular. There are several 

distinguishing features of exit wounds, including the 

following: Due to the deformation and yawing of the 

bullet as it travels through the body, exit wounds are 

typically more severe and may have an irregular 

shape. It is possible for the margins of an exit 

incision to become flanged or beveled as the skin 

and tissues are pulled away from the wound [13]. 

GUNSHOT IDENTIFICATION IN 

DIFFERENT SCENARIOS 

There are a number of situations where it is 

important to establish whether or not a gunshot was 

fired, such as forensic examinations, legal 

proceedings, and criminal investigations. Here is a 

rundown of the different contexts in which gunshot 

identification can be useful [14]. Forensic experts in 

situations of homicide or suspicious deaths where 

bullets were fired investigate the victim's wounds, 

trace the bullets' paths, and compare recovered 

bullets or cartridge cases to ammunition fired from 

weapons under suspicion. This research can be 

utilized to narrow down the possible suspect pool by 

pinpointing the specific weapon used in the crime. 

The identification of gunshots aids in the 

reconstruction of the crime scene and the sequence 

of events leading up to the victim's murder, 

including the shooting angle, the location of the 

shooter, and the firing order [9].  

In cases of suicide or apparent self-inflicted gunshot 

wounds, forensic experts investigate the 

circumstances surrounding the shooting and the 

bullet's path to determine who was at fault. It may be 

possible to tell if the death was a homicide or a 

suicide based on the details of the wound [15]. 

Discovering the exact location of the gunshot wound 

can be crucial in these cases, as it can shed light on 

the circumstances surrounding the victim's death 

and help determine the cause and manner of death. 

In cases of accidental discharges of weapons, 

gunshot identification can help ascertain whether 

injuries were caused accidently and, if so, what 

circumstances led to the accident shooting [16]. This 

can help establish if the shooting was accidental and, 

if so, under what circumstances the victim was 

injured. In order to better understand how the 

accident occurred and whether negligence or wrong 

handling of the firearm had a part, this study can 

determine the type of pistol used, the shot distance, 

and the type of injury that occurred. 

GUNSHOT SHELD AT LAW 

ENFORCEMENT OFFICERS 

In incidents involving police enforcement shootings, 

it is crucial to be able to identify gunshots in order 

to ascertain the number of shots fired, the bullet 

trajectories, and the exact locations of both the 

officers and the victims. This research allows for an 

objective assessment of the circumstances in 

question and aids in determining whether or not the 

use of force was appropriate [1]. Gunshot 

identification evidence is commonly used in court to 

assess the effectiveness of the police, keep everyone 

honest, and present the case in an open and 

transparent fashion. The topic of weapons 

trafficking and criminal networks is related to the 

utility of gunshot identification in locating firearms 

that have been used in a range of unlawful 

operations. When law enforcement organizations are 

able to match recovered bullets or cartridge cases to 

specific firearms, they can learn more about the 

history of the weapons used in crimes, expose gun 

trafficking networks, and discover potential 

connections between other instances [17]. As an 

added bonus, law enforcement organizations may 

now identify gun trafficking networks. 

FUTURE TRENDS IN GUNSHOT 

IDENTIFICATION 

As forensic science and technology continue to 

advance, it is anticipated that a few emerging trends 

will have an effect on the field of gunshot 

identification. These trends have the goal of 

improving the accuracy, efficiency, and skill of 

forensic professionals when it comes to evaluating 
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shooting situations and presenting essential 

evidence in legal proceedings. The following are 

some potential areas for future development in 

gunshot detection [1]. With the introduction of 

cutting-edge imaging technologies such as high-

resolution digital microscopy and 3D scanning, it is 

now possible to conduct more accurate analyses of 

bullets and cartridge cases. These methods make it 

possible to make more accurate comparisons 

between the evidence that has been retrieved and the 

ammunition that has been test-fired in order to 

positively identify firearms [18]. After doing a 

microscopic trace analysis, forensic specialists may 

pay extra attention to gunshot residue patterns, tool 

mark patterns, and bullets with visible tool marks. 

This is because microscopic trace analysis provides 

more information about these aspects of the crime 

scene. The development of innovative techniques 

for locating and analyzing traces of gunshot residue 

will make it much simpler to identify perpetrators of 

shootings as well as the firearms they used [19]. It is 

now possible to inspect and analyze gunshot 

evidence at the scene of the crime as a result of 

advancements in forensic technology that have made 

it more portable and smaller. If police were allowed 

to employ portable ballistic imaging devices and 

gunshot residue analyzers at the scene of the incident 

to gather and assess evidence, the investigation may 

be able to be completed more quickly. 

The field of gunshot identification has been 

influenced by technological developments, which 

have given forensic investigators new ways to look 

into shooting incidents and assess ballistic data. This 

is one way that advancements in technology are 

contributing to the problem. New techniques for 

gunshot fingerprinting include the following, which 

have gained widespread attention in recent years: 

Using micro-CT, a non-destructive imaging method, 

the inner workings of bullets and cartridge cases can 

be viewed in high resolution and three dimensions. 

Conventional microscopy may have trouble 

detecting some features, such as the bullet's 

deformation and the separation of the jacket. Micro-

CT enables more exact comparisons between bullets 

and the identification of firearms [19]. The effective 

analytical method known as laser ablation 

inductively coupled plasma mass spectrometry (LA-

ICP-MS) can detect and measure trace components 

in gunshot residue. It makes it possible to examine 

the particles of gunshot residue with greater 

sensitivity and precision, which can be used to 

determine whether or not a firearm has recently been 

fired [19]. Sensors for detecting gunshot residue on 

surfaces, objects, and clothing are now readily 

available, and can provide an immediate answer to 

the question "is there gunshot residue on this?” 

These portable tools let investigators find crucial 

evidence in the aftermath of shooting incidents 

quickly. 

CONCLUSIONS  

The identification of gunshot evidence is a critical 

component of forensic science, playing a key role in 

both crime-solving and reconstructing events at 

crime scenes. Since firearms are often used in 

criminal activities, investigators need specialized 

knowledge and tools to effectively analyze evidence 

related to guns. By examining elements such as the 

path of bullets, residues left by gunshots, and 

markings on the ammunition, forensic professionals 

can determine the firearm involved, the number of 

shots fired, and occasionally, identify the shooter. 

The critical role that gunshot identification plays in 

both criminal investigations and courtroom settings. 

It explores the different aspects of ballistics—

internal, external, and terminal—along with the 

forensic analysis of gunshot wounds. Careful 

evaluation of this evidence is vital for reconstructing 

events at crime scenes, particularly in cases of 

homicide, suicide, or accidental shootings. 

Additionally, it supports law enforcement efforts in 

tackling issues like illegal firearm use and 

trafficking. Gunshot identification remains an 

essential tool in forensic science and the justice 

system. As forensic technology continues to evolve, 

it will further bolster efforts to pursue justice in cases 

involving firearms.  

Author(s) Contribution: supervision, methodology 

and analysis R. Isra; resources and proofreading, M. 

Ayna; review and editing Memoona. 

Funding: No funding involved.  

Ethical Approval: Not applicable  

Conflict of Interest: Nil. 

Consent for Publication: All authors approved the 

manuscript for publication. 

 

 

REFERENCES 
1. Teng, Y., et al., Gunshots detection, identification, and 

classification: Applications to forensic science. Science & 
Justice, 2024. 

2. Katz, C.M., et al., Evaluation of the Phoenix crime gun 

intelligence center. Center for Violence Prevention & 
Community Safety, Arizona State University: Phoenix, AZ, 

USA, 2021. 

3. Kausar, S., A.R. Leghari, and A.S. Soomro, Critical 
analysis of the forensic protocols and ballistic experts at 

crime scene in Pakistan. Journal of Positive School 

Psychology, 2023. 7(2). 
4. Finn, J.M., Capturing the criminal image: From mug shot 

to surveillance society. 2009: U of Minnesota Press. 

5. Thomas, J., The Importance of Scientific and Technical 

Innovation in the Police Investigation of Gun Crime. 2011, 
University of Huddersfield. 

6. Garrison, D., Practical Shooting Scene Investigation: The 

Investigation and Reconstruction of Crime Scenes Involving 
Gunfire. 2003: Universal-Publishers. 

7. Mäkinen, T. and P. Pertilä, Shooter localization and bullet 

trajectory, caliber, and speed estimation based on detected 
firing sounds. Applied acoustics, 2010. 71(10): p. 902-913. 

8. Sinha, J., Forensic Firearms in Criminal Trials: Legal, 

Investigative, and Scientific Aspects. 2024: CRC Press. 
9. Sawhney, S., A. Johri, and P. Chhabra, Firearms and 

Ammunitions: A Sentient Approach to Criminal 



16 
 

Investigation, in Crime Scene Management within Forensic 
Science: Forensic Techniques for Criminal Investigations. 

2022, Springer. p. 241-265. 

10. Rajput, A., M.A. Iqbal, and N. Gupta, Ballistic 
performances of concrete targets subjected to long 

projectile impact. Thin-Walled Structures, 2018. 126: p. 

171-181. 
11. Dos Santos, L.M.P., et al., The use of human tissue 

surrogates in anatomical modeling for gunshot wounds 

simulations: an overview about “how to do” experimental 
terminal ballistics. Frontiers in Bioengineering and 

Biotechnology, 2025. 13: p. 1536423. 

12. Rhee, P.M., et al., Gunshot wounds: a review of ballistics, 
bullets, weapons, and myths. Journal of trauma and acute 

care surgery, 2016. 80(6): p. 853-867. 

13. Catanese, C.A. and T. Gilson, Gunshot Wounds, in Color 
Atlas of Forensic Medicine and Pathology. 2017, CRC 

Press. p. 369-450. 

14. Wallace, J.S., Chemical analysis of firearms, ammunition, 
and gunshot residue. 2018: Crc Press. 

15. Tarozzi, I. and V. Bugelli, Suicide or homicide? A case of 

self-inflicted triple gunshot wound by double-barrel 
shotgun. The American Journal of Forensic Medicine and 

Pathology, 2023. 44(3): p. 245-249. 

16. Chende, P., Accidental discharge of firearms case study: 
accidental discharge of baikal shotgun, MOD. IJ-26. 

Romanian Journal of Forensic Science, 2023(133). 

17. Squires, P., Illegal firearms, illicit markets and weapon 
trafficking, in Firearms. 2021, Routledge. p. 51-71. 

18. Monson, K.L., E.D. Smith, and E.M. Peters, Accuracy of 

comparison decisions by forensic firearms examiners. 
Journal of forensic sciences, 2023. 68(1): p. 86-100. 

19. Morgan, R.M., et al., Crime reconstruction and the role of 

trace materials from crime scene to court. Wiley 
Interdisciplinary Reviews: Forensic Science, 2020. 2(1): p. 

e1364. 

 


