

A criminal investigation is conducted by the police service with a view that will determine whether a person should be charged with an offence or if a person that has been charged with an offence is guilty or not guilty (College of Policing, 2022). There are always new innovative ways that are being used within law enforcement to give them an edge in solving investigations, technological innovations are continuing to improve police officers’ ability to solve cases efficiently and quickly (Basich, 2020). In this essay, we will be evaluating the innovations used in criminal investigations, while also discussing how they aid and hinder investigations, then analysing the pros and cons of using them. 
Forensic Ballistics has been used greatly over the years to aid officers in solving criminal investigations. Ballistics involves firearms found at a crime scene being examined for evidence that can link someone or something to the scene of a crime, when a gun is fired a bullet is released and the gun will leave microscopic marks on the bullets and the cartridge cases, which are like ballistic fingerprints. This can allow forensic examiners to test-fire the suspect’s gun which can then be compared to the marks that were found at the crime scene and determine whether the bullets were fired from the same gun or more than one (National Institute of standards and technology, 2022). 
Forensic Ballistics examines and studies ballistics speed, mobility, angular movement, and effects of projectile units in relation to bullets, missiles, and bombs. There are four types of ballistics that are used when a ballistics examination is taking place, there is internal ballistics which looks at the motion of the projectile at the cut of the weapon; external ballistics is all about the motion of the projectile that comes from the end of the barrel to the target; terminal ballistics that is also known as the wound ballistics that looks at the effect from the projectile on the target and also transitional ballistics that looks at the motion from the time it leaves the gun to when there is pressure applied behind the projectile and it goes back to normal (Singh, 2020). Forensic Ballistics is a key part of the world that is forensic science and most of the time they are used in criminal proceedings. Ballistics can prove there is a link between different crimes that have been committed over a long period of time. Ballistics experts can tell a lot about guns used at crime scenes by the marks that are present by using the shell casings, powder burns, and other aspects of the firearm and the evidence it leaves behind, while most experts will be able to tell what weapon has been used just based on the sound of it and can also carry out tests to determine the depth and the distance by firing the guns in water, sand and other substances to help identify how close a victim would have been standing to the shooter to receive the life-threatening wound (Claridge, 2022). 
The use of ballistics in a criminal investigation hopes to aid investigators to discover several pieces of information. Ballistics aids investigations by identifying where the shooter was standing, what angle the gun was fired from, and what time the gun was fired, while also the use of studies based on the markings that are identified on the bullets can help determine what gun the criminal was using (Crime Museum, 2022). However, as good as ballistics evidence can be, it can also hinder investigations; ballistics does not give the investigators enough of a clue to point towards who the shooter is, and it’s very complicated to be able to link who the shooter is when there is not a lot of evidence left behind (Milloy, 2015). 
The pros of using ballistic forensics in a criminal investigation are that investigators can identify what gun was used at the crime and from this, experts can use their results to help understand how a crime was committed; for example, in a murder case a witness could claim the shooting was in self-defence, however, the trajectory and the distance at which the gun was fired could show that the shooter fired the gun from a distance rather than from close range (Phillips, 2016). Also using ballistic forensics, experts can provide details about the flight path of the bullets based on the direction the projectile was fired from, this can allow reconstructions to take place to gain a better understanding of the events of an incident (Jackson, 2011). The only cons of using ballistic forensics can come from there being little to no evidence like bullets or bullet casings left at the scene or the evidence not being bagged correctly, which can lead to cross-contamination of evidence (Wilkinson, 2014). 

In the case of a man, named Patrick Pursley from Illinois who wanted to prove his innocence after spending 23 years in prison. Pursley was accused of killing a man while sitting in his car and the gun and shell casings were the only evidence that prosecutors had, when the evidence was retested due to the development in ballistic testing, it was found that the scratches and dents found on the shell casings and bullets found at the crime scene did not match the gun that the prosecution presented in court, which was believed to be the murder weapon, because of this, the courts ordered the immediate bail of Pursley, then decided, the evidence was of reasonable doubt and Pursley was acquitted (Moreno, 2019). 
Bite mark analysis is another innovation used in criminal investigations, it is used as a part of legal autopsy that involves the documentation and involvement of evidence that surrounds the patterns of injuries that may or may not be a bite mark. Bite mark analysis involves the process of finding the basic, but crucial questions as to whether the injury pattern is a human bite mark, and this question is one of the most difficult parts of the whole process (Souviron, 2017). Physical evidence plays a key part in solving criminal investigations as there can be direct links between the victim and the suspect, bite marks are just like fingerprints and DNA, and can provide uniqueness of identification.  By using bite mark analysis, it can play a pivotal role in identifying any person who is accused of committing a crime, as teeth are a great use of evidence, as they can withstand long periods of time in high temperatures and will remain unaffected for years (Sharma, 2019). 
Bite mark analysis relies on three stages which include, an examination of the bitemark, an examination of the suspect’s dentition, occlusion, and temporomandibular joint, and then reviewing the evidence that is available; recent attempts by scientists have led to new bitemark techniques being introduced to help figure out the reliability of bitemark analysis while also providing new ideas as to the debate of whether bitemark analysis should be used in a court of law (Kieser, 2005). 
Bitemark analysis can help investigators go a step further in solving cases, as some bitemarks can leave a clear impression, while also being able to tell whether the attacker has a missing tooth, crooked or chipped teeth as they all leave distinctive impressions (Freeman, 2022). Bitemark analysis can also determine whether a bitemark is from a human or an animal as animals leave a different pattern of a bite than humans as human bitemarks are often circular and teeth marks are present, along with this it can also help with DNA testing because of the saliva that is left on the bitemark, it can either provide a match to a suspect or find out if the bite is self-inflicted (Crime Museum, 2022). However, bitemark analysis does not always help investigations as the human skin is not a reliable medium as it can be put through tension, distortion, and swelling, which can make it scientifically unreliable (Hopkins, 2022). 
Bitemark analysis proves useful to investigators in more ways than one, not only does it prove a foundation for investigators to work with, but by analysing bitemarks found at the scene of a crime and comparing them to dental records/impressions, it can then allow police the chance to charge or accuse a suspect of a crime that the bitemarks relate to. Bitemark analysis is also useful in cases of living people not only deceased ones, as it can help identify victims who have suffered damage to their faces in extreme ways, although people believe bitemark analysis to be unreliable, it can also be a very strong tactic to use in court (White, 2016). 
However, the cons of using bitemark analysis are that it can be easily manipulated and can have cases overturned due to false identification. If a case has been exposed to a fire or explosion, there may be a lack of teeth or DNA to be able to make a positive identification, because of this, bitemark analysis is also considered to be an “infant procedure” and is often debated due to inaccuracy, leading to experts to look at different routes to be able to solve criminal investigations (White, 2016). 
 Although bitemark analysis is debated to be scientifically unreliable, in some cases it has proved reliable enough to obtain a conviction. In the case of Margo Prade, on the 26th of November 1997, Margo arrived an hour late to work and when her colleagues went out into the car park they found her bloodied in her minivan, once police arrived, it was revealed that Margo was shot to death, but they also discovered a bite mark on her left arm. Her husband was questioned in relation to the murder, and although an eye witness chose him from a police line-up, his dental impressions were tested against the bite mark and found they matched, therefore, he was subsequently arrested, charged, and found guilty of the aggravated murder of Margo (Neale, 2020). 
In conclusion, this essay has explored the innovations used in criminal investigations, and the benefits and drawbacks which come with using these innovations. The evidence suggests that the importance of criminal investigations is valid, as it is an excellent way to be able to uncover information that can be used for a variety of different reasons (Rachelle, 2022). The use of innovation in investigations is pivotal for success, as it can provide investigators with creativity, like using ballistic forensics which can provide information on a gun and where it was shot from, and if the gun has been used in a previous crime, using evidence like the bullet cases or markings that the firing of the gun has created on the weapon or at the crime scene. The use of bitemark analysis, although is still debated to this day, is still an adequate way of solving crime, as it provides distinct teeth impressions left on a victim, and using the use of dental impressions can tie a suspect to the scene of a crime.  
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