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NEW WET VACUUM TOUCH DNA  
RECOVERY SYSTEM 

 
M - Vac wet vacuum system improves the search and recovery of touch DNA.  

 

Bob Milne MCSFS FFS takes a look at the wet vacuum DNA technique and  

results achieved by a number of Police services internationally. 
       

 Traditional swabbing is fine for the recovery of DNA from 
 body fluids or the removal of cells on non-porous surfaces 
 but what about the microscopic traces of body fluids or 
 cells in crevices, in fabrics below the surface? Here swabs 
 can be ineffective and that is why the M-VAC originally    
 designed to recover bacteria from food plants for 
 analysis was utilised in its present form to enable the more 
 effective recovery of DNA. 
 

 A two-fold study by the Philadelphia Office of Forensic    
 Science produced empirical data on the effectiveness of the 

 wet vacuum M ς Vac system. 
 

In the first part the M-Vac recovered 180 times more than the swabbing of diluted buccal 
cells from clean cloth swatches. 
 

In the second part of DNA recovery of touch DNA on a variety of substrates the M-Vac  

recovery was on average 5 times more than swabbing in those scenarios. 
 

Both validations however showed a significant increase in performance. The M-Vac enables 
the systematic search of clothing, rock, cement or other porous surfaces and even  

large-surface sampling from human skin. Both casework and research has shown traditional 
methods are not as effective as the M-Vac on these substrates. 
 

M -Vac has been in use in the United States and other countries for a few years and a  

considerable number of current and cold solved cases have been published. The cases  

covered in this article serve to illustrate how effective the proper use of wet vacuum DNA 
recovery techniques can be. 
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How Does the M-Vac Work? 
Collection 
The M-Vac uses wet-vacuum principles to cause the DNA material to release from the substrates and then 
captures the cells. DNA free buffer is sprayed directly onto the surface while simultaneously vacuum is 
applied around the spray pattern to collect the buffer and suspended particles in the collection bottle.  

 

 

 

 

 

 

 
 

   Figure 2      Figure  3 

No Elution 
Many sampling methods require elution - removal of the cellular material from the sampling device - 
which can be problematic if the device is not designed to capture and release. Most sampling devices like 
swabs are not physically capable of both. The M-Vac sample is contained in a collection bottle ready for 
concentration or enrichment, eliminating the elution step. 
 

The M-Vac's Patented Collection Method 
The M-Vac's patented collection method applies a sterile solution to the surface and simultaneously  

vacuums up the DNA material from the targeted substrate. The solution and DNA material are then  

captured in the attached collection bottle, which is then filtered and sent to the lab for further  

processing. This unique collection method is both scalable and more sensitive so covering larger surface 
areas and/or collecting minute amounts of DNA are very feasible. 
 

Validations 
M ς Vac has been validated in many laboratories and police services worldwide. It can be used in the 
laboratory or taken to crime scene to search and recover touch DNA from immovable objects. For each 
examination the entire front end collection kit is replaced with a new DNA Free sterile set, the liquid  

vacuumed into the collection bottle is kept safe and in a sterile safe environment the liquid is decanted 
into the filter. It is only the filter which is submitted to the DNA laboratory. Used properly there are no     

 contamination issues. 
 Indeed, owing to the 
 improved amount of 
 DNA recovery with the 
 wetvacuum  method 
 less amplification is    
 needed and there is 
 less background noise 
 in the profile as shown 
 in figure 4 (left) 
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Notice that the amount of amplification of the DNA is less with the wet vacuum method  and the profile 
cleaner. 

The M-Vac has been extensively tested by MSI, universities, law enforcement agencies, labs and other 
companies. 
 

UC Davis Sexual Assault Oriented Research: Project 2 
Comparing the M-Vac to Standard DNA Collection Methods for Large Surface Areas: Conclusions 
 

In some cases, a sexual assault victim will shower before they seek out a forensic exam. If the victim was 
unconscious during the assault, it may be hard to indicate where the victim was violated by the assailant. 
The traditional swab technique is limited to a small surface area, but the M-Vac can sample large regions 
of the body. In this study, the saliva location was known, potentially giving the swab an over-
representation in the results. When the saliva location is unknown, the M-Vac would be more effective. 

 

UC Davis Sexual Assault Oriented Research: Project 3 
Comparing the M-Vac to Standard DNA Collection Methods for Large Surface Areas: Conclusions  
 

Touch DNA is typically not visible to the naked eye, even with the use of an ALS (Alternative Light Source). 
Therefore, using a collection technique that only covers a small area can limit the DNA recovered.  

Cuttings are typically restricted to a 1cm square fragment, whereas the M-Vac can collect one sample 
from a much larger area. Compared to cuttings, the M-Vac collects more touch DNA because it is capable 
of covering a much larger surface area. In some trials, the cuttings result in little or no DNA; however, the 
M-Vac is capable of collecting touch DNA. Regardless of the collection method used, more touch DNA is 
recovered if the contributor has sweaty hands. 

 

Click the link below to view a video by Chris Davis, UC Davis Forensics Programme Director about M-Vac 
from the University of California at Davis, Forensic Science Graduate Program, Sacramento State  

University, California Clinical Medical Training Centre. 

https://www.youtube.com/watch?v=6dBG9AAuVjA 

 

Boston University Comparative DNA Collection Research 
 

Researchers at Boston University presented impressive M-Vac comparison results at the 2012 North East 
Association of Forensic Scientists (NEAFS) Conference showing the M-Vac recovered significantly better 
than the swabbing method on denim. 

 

Filter Apparatus Verification 

A verification test was conducted to evaluate the use of a filter apparatus with a 0.45m˃ PES filter as a 
viable means for concentrating M-Vac samples. The verification also included a comparison of the double 
swab and M-Vac sampling methods. The M-Vac collected 39 times more DNA material than the double 
swab method. 

 

Boston University evaluation 

Click the link for access to the Boston University evaluation 

http://www.m -vac.com/images/pdfs/2012bostonuniversitystudyexcerpts.pdf 

 
 

https://www.youtube.com/watch?v=6dBG9AAuVjA
http://www.m-vac.com/images/pdfs/2012bostonuniversitystudyexcerpts.pdf
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Filter Apparatus Verification 
 

A verification test was conducted to evaluate the use of a filter apparatus with a 0.45 m˃  PES filter as a 
viable means for concentrating M-Vac samples. The verification also included a comparison of the double 
swab and M-Vac sampling methods. The M-Vac collected 39 times more DNA material than the double 
swab method. (Figure 5 below) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Students at University College Davis California managed to recover touch DNA from the skin of fellow  

students after 8 minutes showering following simulated assaults. 
 

UC Davis California Sexual Assault case orientated evaluations 

http://www.m -vac.com/images/pdfs/aafsposter.jpeg 

 
If You Can't Collect It, You Can't Detect It. Some current and cold cases using M - Vac 
 

First case summary: Case synopsis 

 

Not long ago a good friend, who is also a detective in one of the largest sheriff offices in the US, described 
the desperate circumstances of one of his cases which was in difficulty and what he had to do in order to 
move it forward. A young woman had been brutally murdered by a heavy, blunt object and found in her 
yard along with tools that indicated the person who had killed her also planned on disposing of her body. 
Most likely the suspect had just run out of time or he would have competed his grisly intentions. 
 

The detective and his team had a suspect under surveillance and based on all the circumstantial evidence 
they were confident the suspect had committed the heinous crime, but due to a lack of hard evidence, 
particularly DNA linking the suspect to the murder weapons, they were unable to file charges. To make 
matters worse, the judge overseeing the investigation had given the investigators a time limit on how 
long they could keep the suspect under surveillance and that time was quickly running out. 
 

How can touch DNA be effectively collected off of a rough and porous surface? That was the question 
that had to be answered. The swabbing technique had been ineffective despite multiple tries, and other 
methods could not penetrate the hard, porous surface. The detectives knew the suspects DNA was likely 
on the object, but how to actually collect it off of the surface constituted a major problem. 

 

http://www.m-vac.com/images/pdfs/aafsposter.jpeg
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Fortunately, the detective was doggedly determined, information is increasingly abundant and  

searchable, and even small businesses can have a big presence on the Internet. He was able to find  

several articles on a new wet-vacuum collection device called the M-Vac System. Almost immediately he 
ƪƴŜǿ ƛǘ ǿŀǎ ǘƘŜ ƻƴƭȅ Ǉƻǎǎƛōƛƭƛǘȅ ŦƻǊ ƎŜǘǘƛƴƎ ǘƘŀǘ 5b! ƻŦŦ ƻŦ ǘƘŜ ŜǾƛŘŜƴŎŜΦ ¢ƘŀǘΩǎ ǿƘŜƴ ƘŜ ŀǊǊŀƴƎŜŘ ǘƻ ƎŜǘ 
an M-Vac System to  help in the case. Within a relatively short amount of time the M-Vac had collected 
ǘƘŜ ǘƻǳŎƘ 5b! ƳŀǘŜǊƛŀƭ ƻŦŦ ƻŦ ǘƘŜ ƳǳǊŘŜǊ ǿŜŀǇƻƴΣ ǘƘŜ ƭŀō ƘŀŘ ǇǊƻŎŜǎǎŜŘ ƛǘ ŀƴŘ ǘƘŜ ǎǳǎǇŜŎǘΩǎ 5b! ǇǊƻŦƛƭŜ 
was generated. 
 

Due to the hard work of the investigative team, that suspect is now off the streets waiting for trial instead 
of being out on the streets further terrorizing the community. 
 

Second Case Summary: Case Synopsis 

 

Homicide/possible sexual assault. Female child victim found partially submerged in water (body  

recovered within 10 hours of the last confirmed contact with victim; thus, victim not in water for an  

extensive period of time). Victim shows signs of sexual penetration including extensive trauma to vaginal 
area. Examination by both coroner and subsequent serological testing revealed no sign of semen and/or 
spermatozoa, limiting potential for probative DNA testing. 
 

Evidence Received: Sorenson Forensics received one pair of panties removed from victim. Panties heavily 
stained with red/brown staining, theorized to be blood from the victim. Initial testing of panties yielded 
no probative  serology/DNA results. No evidence of spermatozoa nor seminal fluid was obtained from the 
panties. 
 

Processing:  With no potential sperm cells to test, the panties were processed for touch/contact DNA  

using M-VAC collection system. A large area of the crotch of the panties as well as the side near the hip 
area was sampled using the M-VAC. Investigators theorized the perpetrator removed or contacted these 
areas during or previous to the act(s) that caused the significant vaginal trauma. The M-VAC was utilized 
to ensure collection of the potentially minimal DNA left from the perpetrator (limited contact, submerged 
in water) as well as allow for collection of a large area of the fabric of the evidence. Both areas were  

processed using the M-VAC system and the resulting liquid was collected in 50ml Falcon conical tubes. 
These tubes were centrifuged and the resulting cell pellets transferred to a micro-centrifuge tube for 
{ƻtǳǊŜϰ ƴƻƴ-differential organic extraction. Quantification was accomplished using the Promega Plexor 
HY quant system and any potential resulting DNA was amplified with the applied Biosystems YFiler YSTR 
amplification kit  

 

Result:  Quantification data revealed no male DNA in the waist/hip area collection, however, a minimal 
amount of male DNA was obtained from the crotch area of the panties. Approximately 140pg of male 
DNA was obtained from the extraction of this area (50ul extract volume, ~.0027ng/ul). Autosomal quant 
results indicated approximately 850ng of female DNA also within the extract (50ul extract volume, ~17ng/
ul) equating to an approximate ratio of 6000:1 female to male. Despite an extreme ratio and limited male 
DNA, a partial Yfiler profile (9 of 17 loci) from a single male contributor was obtained after consumption 
and subsequent amplification of the male component. Subsequent testing excluded investigators and 
crime scene personnel as the source of this profile.    
 

Lǘ ƛǎ {ƻǊŜƴǎƻƴ CƻǊŜƴǎƛŎǎΩ ƻǇƛƴƛƻƴ ǘƘŜ ƳŀƭŜ 5b! ǇǊƻŦƛƭŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ŜǾƛŘŜƴŎŜ ƛǎ ƭƛƪŜƭȅ ŦǊƻƳ ŎƻƴǘŀŎǘ 
from the perpetrator during the assault. Processing with the M-VAC allowed the minimal amounts of 
male DNA to be collected despite overwhelming female/victim DNA, exposure to the effects of water and 
ƭƛƳƛǘŜŘ ŀƳƻǳƴǘ ƻŦ ŎŜƭƭǳƭŀǊ ƳŀǘŜǊƛŀƭ όŎƻƴǘŀŎǘ ŀƴŘκƻǊ άǘƻǳŎƘέ 5b!ύΦ 
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Third case summary: Case from the UAEτSynopsis 
 

Homicide involving spouse (wife) and two male conspirators. Victim injected with insulin to render  

incapacitated and then his hands and legs were tied up with fabric material. Victim was transported via 
vehicle and then thrown from a cliff. Cause of death was impact trauma. Initial six (6) DNA collection  

ŜŦŦƻǊǘǎ ŦǊƻƳ ǘƘŜ ǊŜǎǘǊŀƛƴǘ ŦŀōǊƛŎ ǳǎŜŘ ǘƻ ǘƛŜ ǾƛŎǘƛƳΩǎ ƭŜƎǎ ŀƴŘ ƻǘƘŜǊ ŀǊŜŀǎ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ǳǘƛƭƛȊƛƴƎ ǘƘŜ  

cutting method. Cuttings yielded a full profile of the victim but only a few minor, random peaks otherwise 
that had inconclusive results. 

 

Challenges:  There were a number of challenges in collecting DNA material in the case. One was the fact 
ǘƘŀǘ ǾŜǊȅ ƭƛǘǘƭŜ 5b! ƳŀǘŜǊƛŀƭ ǿŀǎ ŀǾŀƛƭŀōƭŜΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ǿŜǊŜ ǾƻƛŘ ƻŦ ǾƛŎǘƛƳΩǎ ōƭƻƻŘΦ 5ŜǎǇƛǘŜ 
individually testing cuttings from six (6) different areas on the restraint material, victim profile  

overwhelmed and masked minor profiles from other contributors. Compounding the issue, the restraint 
ƳŀǘŜǊƛŀƭ ƘŀŘ ƴƻ ǾƛǎƛōƭŜ ǎǘŀƛƴ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ǾƛŎǘƛƳΩǎ ōƭƻƻŘΣ ǿŀǎ ŀ ǇƻǊƻǳǎ ŦŀōǊƛŎ ǎǳōǎǘǊŀǘŜΣ ŀƴŘ ǘƘŜƴ ǘŀǊƎŜǘ 
sampling area was relatively large. The absence of a major or minor contributor other than the victim left 
the case without conclusive DNA evidence. 
 

Processing:  The restraint fabric was processed for touch/contact DNA using the M-Vac wet-vacuum  

collection system. Approximately 200ml of sterile surface rinse solution was sprayed down and collected 
from the fabric. The liquid was then concentrated using a 0.45 micrometre Nalgene disposable filter  

apparatus. The filter was covered, labelled and set aside to dry using standard chain of custody practices. 

 

Laboratory Processing:  The evidence filter was removed from the filter apparatus and cut into small  

sections using a single use sterile scalpel to allow for extraction. This substrate was then processed via 
modified Chelex extraction and quantitated using the Quantifiler Duo assay. The extracts were amplified 
ǿƛǘƘ ǘƘŜ [ƛŦŜ ¢ŜŎƘƴƻƭƻƎƛŜǎ !ƳǇ CҚ{¢wϯ LŘŜƴǘƛŦƛƭŜǊϯ tƭǳǎ t/w !ƳǇƭƛŦƛŎŀǘƛƻƴ Yƛǘ ŀƴŘ 5b! ƳƛȄǘǳǊŜ ǇǊƻŦƛƭŜǎ 
were obtained. 
 

Results:  High quality DNA was recovered from the sample area using the M-Vac System. Subsequent  

amplification and genetic analysis resulted in positive identification of the spouse and brought into  

question two other male suspects with peaks of 500 rfu. Suspect profiles generated by the M-Vac System 
collected DNA material were used to gain confessions from the male suspects and later the spouse,  

moving the case to a conclusion. Two of the suspects were sentenced to life imprisonment and one  

received a sentence of capital punishment. 

 

 

COLD CASE THE PROVO RIVER MURDER CASE 1995  
 
Police solved an 18-year-old cold homicide case by recovering touch DNA from a rock 
found at the scene 
 

Bluffdale, Utah, Sept 25, 2013 ς M-Vac was instrumental in helping solve the 1995 murder of Krystal Lynn 
Beslanowitch. Utilizing the M-±ŀŎΩǎ ǿŜǘ-vacuum approach, investigators collected enough touch DNA 
from a rock to generate a full profile and move the case forward. 
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Figure 4.Provo River Midway Utah USA 
 

At the time of the murder 18 years ago, then Detective Todd 
Bonner was dispatched to the scene and found the body of 
Beslanowitch, who had been bludgeoned with one of the 
rocks that lay near her body. Many resources were devoted to 
solving the crime, but the evidence from the scene would not 
ǘŜƭƭ ǘƘŜ ǎǘƻǊȅΦ YǊȅǎǘŀƭΩǎ ŎŀǎŜ ǿŜƴǘ ŎƻƭŘΦ άLǘΩǎ ŀ ŎŀǎŜ ǘƘŀǘΩǎ 
ƘŀǳƴǘŜŘ ƳŜ ŦƻǊ ŀƭƳƻǎǘ Ƴȅ ǿƘƻƭŜ ŎŀǊŜŜǊΣέ ǎŀƛŘ .ƻƴƴŜǊΣ ƴƻǿ 
the Wasatch County Sheriff. 

 
 

 

On September 17th 2013, Sheriff Bonner was able to close the loop ς he tracked the suspect to Florida 
and personally put the handcuffs on Joseph Michael Simpson. Referring to the process of collecting  

{ƛƳǇǎƻƴΩǎ 5b! ŦǊƻƳ ǘƘŜ ǊƻŎƪΣ /ŀƳƛ DǊŜŜƴ ƻŦ {ƻǊŜƴǎƻƴ CƻǊŜƴǎƛŎǎ ǎǘŀǘŜŘ άLƴ ŦƻǊŜƴǎƛŎǎΣ ǘƘŀǘΩǎ ŦŀƛǊƭȅ ƴŜǿ 
ǘŜŎƘƴƻƭƻƎȅΦ Lǘ ƛǎ ǘƘŜ Ƴƻǎǘ ǎŜƴǎƛǘƛǾŜ ŎƻƭƭŜŎǘƛƻƴ ƳŜǘƘƻŘ ǿŜ ƘŀǾŜ ŀǘ ƻǳǊ ŘƛǎǇƻǎŀƭΦέ 

 

Wasatch County worked closely with other police agencies, crime labs and prosecutors from around the 
{ǘŀǘŜ ƻŦ ¦ǘŀƘ ŀƴŘ CƭƻǊƛŘŀ ǘƻ ƳŀƪŜ ǘƘŜ ŀǊǊŜǎǘΦ ά¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ƻŦŦƛŎŜǊǎΣ ŀƴŀƭȅǎǘǎ ŀƴŘ ŀƎŜƴŎƛŜǎ ǘƘŀǘ ƴŜŜŘ ǘƻ 
ōŜ ǘƘŀƴƪŜŘ ŦƻǊ ǘƘŜƛǊ ǇŀǊǘ ƛƴ ǎƻƭǾƛƴƎ ǘƘŜ .ŜǎƭŀƴƻǿƛǘŎƘ ƘƻƳƛŎƛŘŜΦέ {ƘŜǊƛŦŦ .ƻƴƴŜǊ ǎǘŀǘŜŘΦ ά²ƛǘƘƻǳǘ ŀ ŘƻǳōǘΣ 
the M-±ŀŎ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ƳŀƧƻǊ ǘƻƻƭ ǘƘŀǘ ŀƭƭƻǿŜŘ ǳǎ ǘƻ ƳŀƪŜ ŎǊƛǘƛŎŀƭ 5b! ŎƻƴƴŜŎǘƛƻƴǎ ƛƴ ǘƘƛǎ ŎŀǎŜΦέ 

 

Wet vacuum DNA recovery the way ahead 
 

At this time in January 2016, there is not one wet vacuum DNA recovery system like M-Vac in use in the 
UK, and European systems are thin on the ground. M-Vac was demonstrated at the 2015 Forensics Expo 
at Olympia and information about the system with details of its validations have been available for the 
past few years. The list of solved cases, particularly difficult cold cases from around the world grows daily. 
The system does not replace swabbing but has its uses where swabbing is or will most likely prove  

ineffective. The system is very cost effective as the outlay is usually recovered in solving the first case by 
saving police and laboratory time. 
 

UKAS has been approached and they see no validation problems when potential users follow the normal 
validation processes. The UK is falling behind in the use of this technology. South Africa now has three 
systems in place and there are systems in many countries. The applications of this technology in counter 
terror casework are obvious. 
 

Without a doubt wet vacuum DNA search and recovery is a game changer in violent and sex crime cases. 
The results with tests on the recovery of touch DNA from human skin are encouraging. The technique also 
has good results on rocks, bricks, textiles, skin, rough wood etc. The results on cold cases show the system 
is cost effective in recovering the outlay for the system on the resolution of the first successful case. The 
relatively clean profiles produced have offered the chance to resolve DNA mixtures. 
 

How many readers can think of cold cases from earlier in their careers, which could benefit from the use 
of wet vacuum DNA recovery? 
 

The author wishes to thank Jared Bradley CEO M-Vac Systems for his assistance in producing this  

article. http://www.m -vac.com/index.jsp  

http://www.m-vac.com/index.jsp
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The Society has been working with universities over the last couple of years to offer group 
memberships to their students.  As a further development of this CSFS have now  
ǿŜƭŎƻƳŜŘ ǘǿƻ ƴŜǿ ΨōƭƻŎƪΩ ƎǊƻǳǇ ƳŜƳōŜǊǎ ŦǊƻƳ ǘƘŜ ǇǊŀŎǘƛǘƛƻƴŜǊ ŀǊŜƴŀΦ  
Scientific support staff from both British Transport Police and City of London Police have 
recently been signed up to membership of CSFS by their forces as a complement to their 
roles.  
 
 

 
 
 

 

 

The City of London is very pleased to have full membership of the CSFS. All our staff, including the  

Chemical Development Laboratory, Scenes of Crime and the High-Tech Crime Unit have now joined 
the Society. We very much look forward to the exciting opportunities this offers for the coming year. 

 

Tracey Alexander, Director of Forensic Services, City of London Police  

 

Recently British Transport Police (BTP) signed up all members of their Scientific Support Unit (SSU) 
to The Chartered Society of Forensic Science (CSFS). This was to allow all staff to be a member of a  

ǊŜŎƻƎƴƛǎŜŘ ǇǊƻŦŜǎǎƛƻƴŀƭ ōƻŘȅ ǘƻ ŎƻƴǘƛƴǳŜ ǘƘŜƛǊ ƭŜŀǊƴƛƴƎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ {ƻŎƛŜǘȅΩǎ  

publications and through the conferences and seminars the Society organise. 
 

Belonging to a professional body allows staff to increase their qualifications through CPD;  

demonstrate competence and experience required and sets standards for professional ethics. It also 
allows staff to be formally recognised as a professional in their field. 
 

Being a member of the Society also enhances the professional relationship for staff and allows  

members to support and help one another in reaching their professional goals. The Society  

organises and sponsors numerous events throughout the year that allow members to connect with 
peers, increase their knowledge and share ideas. In addition, having access to technical knowledge 
in the form of online journals and training courses also contributes to the development of staff. 
 

.¢tΩǎ {{¦ ƛǎ ŀƭƭ ŀōƻǳǘ Ŏƻƴǘƛƴǳƻǳǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǎƻ ƭŜŀǊƴƛƴƎ ŀōƻǳǘ ϦōŜǎǘ ǇǊŀŎǘƛŎŜǎϦ ƻǊ ƴŜǿ ƛŘŜŀǎ 
and hearing about key achievers in the field are great ways of developing staff and enhancing their 
skills and knowledge.  
 

Staff within SSU are dedicated to staying connected in their profession and keeping up to date with  

advances in forensic science so belonging to the CSFS is a great way of doing this. 

 

Farhana Nanji, Scientific Support Manager, British Transport Police 

LƴǘǊƻŘǳŎƛƴƎ ŎƻǊǇƻǊŀǘŜ ΩōƭƻŎƪΩ ƳŜƳōŜǊǎƘƛǇ ƻŦ /{C{   
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ά/ƻƳƛƴƎ ǘƻƎŜǘƘŜǊ ƛǎ ŀ ōŜƎƛƴƴƛƴƎΤ  

keeping together is progress;  

ǿƻǊƪƛƴƎ ǘƻƎŜǘƘŜǊ ƛǎ ǎǳŎŎŜǎǎέ   

Henry Ford 
 

FIAG was founded in May 2003 in London by a 
group of practitioners from diverse backgrounds 
that had led them into the field of identification of 
people from imagery. Initially the group was called 
ΨCŀŎƛŀƭ LƳŀƎŜǊȅ !ƴŀƭȅǎƛǎ DǊƻǳǇΩΦ IƻǿŜǾŜǊΣ ƛǘ ǎƻƻƴ 
transpired that imagery analysis and identification 
from imagery encompassed more than just faces so 
ǘƘŜ ƴŀƳŜ ǿŀǎ ŎƘŀƴƎŜŘ ǘƻ ΨCƻǊŜƴǎƛŎ LƳŀƎŜǊȅ  

!ƴŀƭȅǎƛǎ DǊƻǳǇΩΦ ¢Ƙƛǎ ƻǇŜƴŜŘ ǘƘŜ ƎǊƻǳǇ ǳǇ ǘƻ ƳƻǊŜ 
members and allowed a greater span of knowledge 
input into the group. The main purpose of the 
group forming was to come together to discuss 
methods, terminology and expression of opinions 
so that we could better understand each other  

outside of a court room. 

 

Over time, with the number of cases involving  

imagery analysis, the courts have become more 
familiar with the nature of the evidence we give 
and with the development of the Levels of Support 
Guidelines published by FIAG in 2008 it is now 
much easier for the courts to determine where  

experts agree or disagree. 

 

The requirement for further standardisation and 
development in the field has been around for 
sometime but it is quickly becoming a necessity 
with the call for methods to be validated and  

laboratories to be accredited. The focus of FIAG  

today and in the future is to become a widely  

recognised group committed to the development 
and standardisation of Forensic Imagery Analysis. 

 

 

Our aims are: 

¶ To provide a forum for the discussion and   
promotion of subjects of a common interest to 
members (national and international) of all 
professions that operate within the domain of 
Forensic Imagery Analysis.  

 

¶ To encourage the development of standards 
that enhance the professional standing of any 
single or multiple interest parties within FIAG. 

 

¶ To encourage the professional development of 
its members by researching and/or providing 
training in the field of Forensic Imagery     
Analysis and working with  CSFS to incorporate 
this training into their already established CPD 
training program.   

 

¶ To work with CSFS to determine how to assess 
competency and continuing competence of 
practitioners in the field ς to include all aspects 
of comparative analysis and imagery             
interpretation from installation, retrieval,  
processing, analysis and presentation in courts 
of law. 

 

¶ Provide a forum for dispute resolution          
between members outside of the UK Legal   
system.  

 

FIAG are very pleased to be joining CSFS and we are 
looking forward to a very productive future.  

 

 

Jacqueline Pestell is a  Senior Forensic  

Imagery Investigator 
at LGC and has been 
the Chair of  FIAG since 
May 2013. 

The Chartered Society of Forensic  

Sciences is very pleased to be  

welcoming FIAG  as a new  

division.  
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The utility of Photogrammetry /Photoanthropometry  

This article is endorsed by the Forensic Imagery Analysis Group (FIAG). The purpose of this note is to  

review the utility of Photogrammetry/Photoanthropometry in facial comparison tasks in order to  

determine whether it remains a viable test to be used in the elimination of a suspect for an offender. 
 

Terminology 

This test is referred to as Photogrammetry and also as Photo-anthropology. The definitions of these two 
terms are as follows: 
 

Photogrammetry is the use of photographic (imagery) records for precise measurement of distances or 
dimensions (Black, 2007) (1)  
 

Photoanthropometry is anthropometry (where the measurements are taken directly from a subjects 
face) adapted for quantification of surface features from standard photographs. (Farkas, 1994) (2) 
 

The members of the FIAG have agreed that these terms do not provide a true representation of the  

functions of this test and how it is represented in the UK courts of law today. As most practitioners no 
longer obtain measurements/indices from the images under examination, it is proposed that practitioners 
adopt the term ΨtǊƻǇƻǊǘƛƻƴŀƭ !ƭƛƎƴƳŜƴǘΩ. 
 

Proportional Alignment 

UK practitioners use this test to: 

1. Assess the alignment of the camera views available; to determine whether image views are 
closely matching. The practitioner can then consider the degree of any differences in view and 
take this into consideration in the morphological examination. 

2. Determine whether there are any differences in the proportional alignment of facial features 
that would cast doubt on the contention that two people are the same person or if possible, 
eliminate the contention entirely. 

 

Review of Casework 
 

Proportional Alignment, in all its guises, has been used by UK practitioners in facial comparison work for 
over 20 years. It has been presented in various ways in the UK courts; sometimes using grids, lines and 
measurements. Further research in the tolerances required for accurate measurements in images, is  

required.  Until such time as such research is available, practitioners use this technique with caution. A 
review of cases by LGC Forensics (3) has shown that out of 54 eliminations made, 30 of them did not  

allow for a meaningful proportional alignment test so that the elimination relied on morphological  

examination only, 17 showed differences in both the proportional alignment and morphological  

examination tests (with 1 case where the differences were more readily observed in the proportional 
alignment test than in the morphological examination) and 7 showed no significant differences in the  

proportional alignment but did show differences in the morphological examination. In those 7 cases the 
quality of the imagery was either limited in detail or the comparative imagery only allowed for a  

proportional comparison in one plane. 
 

The LGC review indicates that of the two tests, morphological examination has the higher discriminating 

power; however, it is not to say that proportional alignment is not valuable in certain instances.   
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It would be premature to discard correctly constituted evidence as inadmissible because some techniques 
may or have been used inappropriately. 
 

As one of the fundamental aims of all forensic image comparison is to try and eliminate the possibility 
ǘƘŀǘ ǘǿƻ ǇŜǊǎƻƴǎ ōŜƛƴƎ ŎƻƳǇŀǊŜŘ ŀǊŜ ǘƘŜ ǎŀƳŜΣ ƛǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǳǎŜ ŀƭƭ ǊŜƭŜǾŀƴǘ ǘŜǎǘǎ ŀǘ ƻƴŜΩǎ ŘƛǎǇƻǎŀƭΦ   
CŀƛƭǳǊŜ ǘƻ Řƻ ǎƻ ǿƻǳƭŘ ōǊŜŀŎƘ ƻƴŜΩǎ ƻōƭƛƎŀǘƛƻƴǎ ǘƻ ǘƘŜ ŎƻǳǊǘǎ ŀƴŘ ǘƘƻǎŜ ǿƘƻ ƛƴǎǘǊǳŎǘΦ 
 

Current Guidelines 

The members of the FIAG agree that in their position as practicing experts in the field of Forensic Image 
Analysis, each expert retains the right to choose, in each case, the most appropriate methods in order to 
conduct their analysis.     
 

¢ƘŜ tǊƻǇƻǊǘƛƻƴŀƭ ŀƭƛƎƴƳŜƴǘ ƻǊ ΨǇƘƻǘƻ-ŀƴǘƘǊƻǇƻƳŜǘǊȅΩ ǘŜǎǘ ǊŜƳŀƛƴǎ ŀƴ ŀŎŎŜǇǘŜŘ ŦƻǊƳ ƻŦ ŜǾƛŘŜƴŎŜ ƛƴ ǘƘŜ 
UK courts. 
 

Consensus of the FIAG 

FIAG members are instructed by Defence as well as Prosecution. Some concern has been expressed that 
practitioners are being instructed by a police force (the prosecution) NOT to use a tool that, typically, 
adds little to the contention that the two persons being compared are the same, but has considerable  

potential to exclude the possibility, a tool useful to the defence. The unanimous decision of the UK  

Practitioners associated with the FIAG is that they will continue to use the Proportional Alignment test 
where they opine that the imagery allows for a meaningful test to be conducted and they will continue to 
present their findings in their reports and in evidence in UK courts who, as the ultimate arbiters, currently 
accept the technique as useful when utilised under the right conditions. 

 

This article was prepared following a meeting of the FIAG on 20th May 2013. 

 
1 Black, E. b. (2007). Forensic Human Identification An Introduction. Boca Raton: CRC Press. 
 
2 Farkas, L. G. (1994). Anthropometry of the Head and Face (Second Edition). New York: Raven Press.  
 
3 Sample of cases where eliminations were made were reviewed to determine whether proportional alignment had been used 
and if so whether its use assisted in the elimination of the subjects:  [2008] R-v-Thandi, R-v-Gordon, R-v-Gallagher, McDaid, 
Ramsay, R-v-Richards, R-v-Thompson, R-v-Waszkiewicz, Operation Fathom, R-v-Saenko, Operation Vestige and R-v-Simoes; 
[2009] R-v-Harrison & English and R-v-Bailey; [2010] R- v- Jama, Operation Cannon, R-v-Cox & Dewe and R-v-Gould; [2011] R-v- 
Sherwin, Operation Homily, R-v-Redmond, R-v-Savage and R-v-Humphries; [2012] R-v-Kavuala, Operation Homily, R-v-Bozek, R-
v-Biggins, McKeown, Raines & Unsworth and DPP-v-Harte.  

  

 For the first time ever, never-before-
 seen objects from the Metropolitan 
 tƻƭƛŎŜΩǎ /ǊƛƳŜ aǳǎŜǳƳ ŀǊŜ ƻƴ ǇǳōƭƛŎ 
 display in this major exhibition at the 
 Museum of London. 

 

Until the 10th of April 2016 the Museum of London hosts more than 600 real exhibits from some of the 
most high-profile and notorious crimes and criminals in the history of the Metropolitan Police Service. It 

features exhibits relating to The Krays, Jack the Ripper, the Great Train Robbery and to the attempted  

Millennium Dome diamond theft. For more information go to www.museumoflondon.org.uk. 

http://www.museumoflondon.org.uk/
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Visiting New Zealand and Australia to investigate burglary :  

! /{LΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ǘƘŀƴƪǎ ǘƻ ǘƘŜ ²ƛƴǎǘƻƴ /ƘǳǊŎƘƛƭƭ aŜƳƻǊƛŀƭ ¢ǊǳǎǘΦ 

 
I am a CSI Supervisor working for Avon and Somerset Police and after breaking my arm and a period of 
light duties I started to look at how I could improve volume crime performance in Bristol.   

 

.ǳǊƎƭŀǊȅ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŦƻǊƳǎ ǇŀǊǘ ƻŦ ŜǾŜǊȅ /ǊƛƳŜ {ŎŜƴŜ LƴǾŜǎǘƛƎŀǘƻǊΩǎ ό/{Lύ Řŀƛƭȅ ǿƻǊƪƭƻŀŘ ƛƴ ǘƘŜ ¦YΦ Lǘ ƛǎ ŀ 
crime that affects thankfully only a few.  In recent years burglary has become a national priority and 
forms part of the Avon and Somerset Constabulary and the Police and Crime Commissioners primary  

objective, helping the members of our communities to feel safe in their home.  It sits under the umbrella 
of Volume Crime which also includes vehicle crime or any crime that by its sheer volume has a significant 
impact on the community and the ability of the local police to deal with it. 

 

hǾŜǊ ǘƘŜ Ǉŀǎǘ ǘŜƴ ȅŜŀǊǎ ǾƻƭǳƳŜ ŎǊƛƳŜ ƭŜǾŜƭǎ ƘŀǾŜ ǊŜŘǳŎŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀƭƭƻǿƛƴƎ /{LΩǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǎǇŜƴŘ 
more time at the scene.  This has seen improvements in standards of evidence recovery and recording.   

Lǘ ƛǎ Ƴȅ ǿƛǎƘ ǘƻ ǇǳǎƘ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ /{L ΨŜȄŀƳƛƴŀǘƛƻƴΩ ǘƻ ΨƛƴǾŜǎǘƛƎŀǘƛƻƴΩ ƻŦ ǘƘŜ ŎǊƛƳŜ ǎŎŜƴŜΦ ¢Ƙƛǎ 
would entail using skills and knowledge gained from training and experience as well as making a  

professional judgement as to whether there is forensic opportunity at the crime scene. 

 

Each CSI in central Bristol attends on average 130 burglary dwelling crime scenes per year (based on 2013 
ς 2014 figures).  As a result they are experienced in the field of volume crime investigation, enabling them 
to quickly identify the methods used by offenders to gain access to premises, the reason the property was 
ǘŀǊƎŜǘŜŘΣ ƛŘŜƴǘƛŦȅ ǘǊŜƴŘǎ ƻǊ ŎǊƛƳŜ ǎŜǊƛŜǎΩ ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƻǇƛƴƛƻƴ ŀǎ ǘƻ ǿƘŀǘ Ƙŀǎ ƘŀǇǇŜƴŜŘ ōŀǎŜŘ ƻƴ 
their findings.  This is a mind-ǎŜǘ ǘƘŀǘ ƛǎ ƪŜȅ ǘƻ !Ǿƻƴ ŀƴŘ {ƻƳŜǊǎŜǘΩǎ /{L ŘŜǇŀǊǘƳŜƴǘΣ ƭŜŘ ōȅ CƻǊŜƴǎƛŎ  

Operations Manager Mike Webb, and a vision I have adopted during my seven years under his command.  
I have established this operationally by creating a Burglary model with my team in Bristol, this pulls  

together their experiences in burglary investigation and saw the implementation of a tri-department  

investigation model, working closely with the Intelligence Department and burglary investigators. By the 
end of the crime year (April 1st 2013 to March 31st 2014) performance had increased by 50%. 

 

As a result of these successes, I was keen to develop the model further and began researching other  

burglary models, conducting general research around burglary investigation, and looking for other  

successes in other Police forces in the UK. 

 

I continued to research the available material around burglary investigation, national documents, burglary 
ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƳǇǊƻǾŜƳŜƴǘ Ǉƭŀƴǎ ŀƴŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƘƻǎŜ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ /{LΩǎΦ L ǿŀǎ ǳƴŀōƭŜ ǘƻ ŦƛƴŘ ŀƴȅ 
published burglary models relating to CSI or papers specific to CSI and burglary investigation, or indeed 
/{LΩǎ ōŜƛƴƎ ǊŜŎƻƎƴƛǎŜŘ ŀǎ ŀƴ ǳƴǘŀǇǇŜŘ ƛƴǘŜƭƭƛƎŜƴŎŜ ǊŜǎƻǳǊŎŜ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛǾŜ ŀǊƳ ƻŦ ƭŀǿ ŜƴŦƻǊŎŜƳŜƴǘΦ 
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This led me to the Australian Institute of Criminology who had conducted various research projects and 
had publicised work available for me to study. I started to research burglary levels across the globe and 
learned that the UK and Ireland have one of the highest rates of burglary in the world. New Zealand and 
Australia are also in the upper sections depending on which model is applied. 

 

It was then that a colleague suggested I apply for a Winston Churchill Fellowship to support my study and 
travel abroad to see what innovative burglary investigation and CSI models were being used in everyday 
policing. 

 

I was conscious to take into account population levels so that my research could be put into context.   

Bristol has an approximate population of 380,000, which is very similar to Christchurch in New Zealand, 
which sits at approximately 350,000. Perth has a population of approximately 1,800,000 and this is  

comparable to the Avon and Somerset area population combined.  In addition, the number of burglaries 
in Christchurch is at a very similar level to that of Bristol at approximately 2,500 per year.  Perth on the 
other hand sees incredibly large numbers close to 30,000 burglaries per year. 

 

I wanted to see how much emphasis both countries place on burglary as an offence and the service they 
provide.  In addition New Zealand Police operate as a national body and I hoped that by visiting them I 
may gain an insight into streamlined procedures and a single operating model that I may be able to bring 
back working practices that support the new South West Forensics structure and regionalisation process. 

 

New Zealand Police operate as a single policing body across the whole country, divided into twelve  

district command units. As New Zealand Police are a national force their entire model is based on one 
Ǉƭŀƴ ΨtǊŜǾŜƴǘƛƻƴ ŦƛǊǎǘΩΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ƛƴ ǇƭŀŎŜ ǎƛƴŎŜ нлммΦ  !ƭƭ ŘŜǇŀǊǘƳŜƴǘǎ ǿƻǊƪ ǘƻ ǘƘŜ ǎŀƳŜ Ǝƻŀƭǎ ŀƴŘ 
strategic plan across the entire nation. All of New Zealand Police work stems from this, and they base 
their operating model on their five drivers for crime, alcohol, families, youth, road policing and organised 
crime and gangs. 

 

I visited Police Headquarters and the national DNA provider in Wellington and attended several dwelling 
ōǳǊƎƭŀǊȅ ǎŎŜƴŜǎ ŘǳǊƛƴƎ Ƴȅ ǿŜŜƪ ƛƴ /ƘǊƛǎǘŎƘǳǊŎƘΦ L ŦƻǳƴŘ ǘƘŀǘ {h/hΩǎ ŦƻŎǳǎ ƻƴ 5b! ŀƴŘ ŦƛƴƎŜǊǇǊƛƴǘǎ ŀǎ 
their main evidence types but have no system for recording and using footwear evidence as intelligence.  
{h/hΩǎ ǎǇŜƴŘ ƭŜǎǎ ǘƛƳŜ ŀǘ ǾƻƭǳƳŜ ŎǊƛƳŜ ǎŎŜƴŜǎ ŀƴŘ ǘƘƛǎ ƎƛǾŜǎ ǎǘŀŦŦ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŀǘǘŜƴŘ ŀ ƭŀǊƎŜǊ ƴǳƳōŜǊ 
ƻŦ ǎŎŜƴŜǎΦ ¢Ƙƛǎ ƛǎ Ǿŀǎǘƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ /{LΩǎ ǿƛǘƘƛƴ !Ǿƻƴ ŀƴŘ {ƻƳŜǊǎŜǘ ǿƘƻ ŎƻƭƭŜŎǘ ŀƭƭ ŀǾŀƛƭŀōƭŜ ŜǾƛŘŜƴŎŜ 
at a crime scene and spend as much time as needed to complete their investigation. 

 

Australia is made of eight states and territories and each state has its own law and enforcement  

regulations. Each state has its own computer recording and reporting systems and up until recently have 
not all fed into the National Criminal DNA identification system. This gave a complete contrast to my  

experiences in New Zealand but does reflect some of the challenges in British Policing (43 separate police 
forces) even though we do operate in England and Wales under the same legal system. I visited New 
South Wales Police, Western Australia Police and both the Institute of Criminology in Canberra and The 
¢ŀǎƳŀƴƛŀƴ LƴǎǘƛǘǳǘŜ ƻŦ [ŀǿ 9ƴŦƻǊŎŜƳŜƴǘΦ !Ǝŀƛƴ L ŦƻǳƴŘ ǘƘŀǘ {h/hΩǎ Řƻ ƴƻǘ ŎƻƭƭŜŎǘ ŀƭƭ ŀǾŀƛƭŀōƭŜ ŜǾƛŘŜƴŎŜ ŀǘ 
crime scenes but was interested to find out that photographing fingerprints was the main method of  

recovery and offered a fast and efficient service. 
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On the whole I found that burglary is not set as a high priority in any of the areas I visited, nor is police 
attendance a regular occurrence. A police officer would only normally attend if an intruder is found on 
the premises and the responsibility passes to the attending CSI, if in fact they are attending. As a result of 
this lower level response the priority burglaries are not seen as a priority for CSI attendance and there is 
little pressure or expectation on outcomes.   

 

The time spent at a burglary scene by CSI is significantly reduced and the examination at the scene does 
not extend to the same levels conducted within Avon and Somerset, nor does the extent of the evidence 
collection. Opportunities for detecting these crimes through forensic science are not as readily available 
to the investigation team but nor is the budget for the submission of items. This is a difficult challenge 
faced by many of the policing units I visited. 

 

Lƴ ǎƻƳŜ ŀǊŜŀǎ /{LΩǎ ŀǊŜ ƴƻǘ ǳǎŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǇǊƻŎŜǎǎΣ ŀƴŘ Řƻ ƴƻǘ ǎŜŜ ǘƘŜƳǎŜƭǾŜǎ ŀǎ  

investigators and there was very limited interaction with other teams. In some areas they were very much 
a standalone unit when it comes to volume crime investigation. They are however given autonomy and 
make professional decisions based on the perceived outcome from the offence i.e. whether or not to  

attend based on this perceived outcome. 

 

Since my return to the UK most of my dissemination has been done via presentations and meetings to a 
variety of policing audiences. This has included developing a new working model with the lead  

investigator for burglary within the force, which is still very much ongoing.   

 

I am also working closely with my Head of Department to bring about these developments into the  

Scientific Investigation department. I have formed a working group with Volume Crime Scene  

LƴǾŜǎǘƛƎŀǘƻǊǎ ό±/{LΩǎύ ŀƴŘ ǇƻƭƛŎŜ ƛƴǾŜǎǘƛƎŀǘƻǊǎ ǿƘƻ ŀǊŜ ƎƻƛƴƎ ǘƻ ŘŜǾŜƭƻǇ ƪŜȅ ǎǘǊŜŀƳǎ ƻŦ ǿƻǊƪ ōŀǎŜŘ ƻƴ Ƴȅ 
learning from my Fellowship. We are striving to improve our burglary performance and the service we 
provide to victims.  I have learned that best practice is not always about doing more; it can be about  

doing what is practical, proportionate and ensuring a positive outcome can be achieved. It is also about 
identifying when there is an opportunity to recover evidence that can be utilised in bringing the correct 
ǇŜǊǎƻƴ ǘƻ ƧǳǎǘƛŎŜ ŀǎ ŜŦŦƛŎƛŜƴǘƭȅ ŀǎ ǇƻǎǎƛōƭŜΦ /{LΩǎ ƴŜŜŘ ǘƻ ŘŜŎƛŘŜ ǿƘŜƴ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ŀ ŎǊƛƳŜ ǎŎŜƴŜ ǿƘŀǘ ǘƘŜ 
ƪŜȅ ƛǘŜƳǎ ŀǊŜ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ǎŜƛȊŜŘΦ bƻǘ ǎƛƳǇƭȅ ƻŦŦŜǊ ŀ ΨŎƻǾŜǊ-ŀƭƭΩ ǎŜǊǾƛŎŜ ŀǘǘŜƴŘƛƴƎ ŀƴŘ ǎŜƛȊƛƴƎ  

everything available without first applying thought as to whether there is scope to recover useable  

evidence and recording a rationale about the decisions taken so that we are seen to be open in our  

investigation processes. 

 

To view my full report please visit: -  

http://www.wcmt.org.uk/fellows/reports/burglary-crime-scene-investigators-perspective 

 

Alison Williams  

Winston Churchill Fellow 2014 

 

Alison Williams is Crime Scene Supervisor with Avon and Somerset Police. 

 

 

 

 

http://www.wcmt.org.uk/fellows/reports/burglary-crime-scene-investigators-perspective
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 Shooting Incident Reconstruction Course 

 20-24th June 2016 
 

 The Society is organising a  

 Shooting Incident Reconstruction Course  

 with Michael G. Haag, Forensic Scientist, Firearm  Examiner, 
 Crime Scene  Investigator and Reconstructionist 
 

 

This course has:  

¶ Frequent LIVE-FIRE components to it! You will see how the evidence at shooting 
scenes is generated.  

¶ Practical, hands on trajectory measurement techniques, and a comparison of known 
impact angles to measured angles in walls, cars, other objects and materials.  

¶ Training in correct usage of trajectory analysis equipment (rods, lasers,                    
protractors, 3D laser scanners, and more).  

¶ A thorough review of small arms ammunition and projectile design characteristics 
critical to shooting reconstruction.  

¶ Examination of shooting reconstruction as a well founded aspect of forensic science.  

¶ Review of common questions and issues in shooting incidents. (Case illustrations).  

¶ Instruction in shooting incident investigation and reconstruction procedures, as well 
as basic crime scene procedures.  

¶ Case investigation approach and philosophy.  

¶ Cover the properties of specific terminal ballistic events (shot sequence, direction of 
fire, etc).  

¶ Examination of projectile penetration, perforation, and deflection characteristics of; 
sheet metal, glass, wall materials, wood, tyres, and more!  

 

 

For further details and to book visit the events pages now. 

 

  

http://www.csofs.org/Events/Shooting-Incident-Reconstruction-Course-June-2016/28654
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Abstract 
 

The ability to document crime scene environments in a safe, timely and efficient manner is an integral 
aspect in the early stages of any criminal investigation. Current methods for documenting crime scenes 
rely heavily upon digital photography to capture a scene in its original state.  In order to meet the demand 
of technological expectations of juries and law enforcement personnel, forensic investigation findings 
need to be clearly visualised. Traditional verbal methods of presenting evidence from crime scenes are no 
longer sufficient and advances in technology have produced systems which allow an entire scene to be 
documented quickly and efficiently, using spherical photography or 3D laser scanning. This technology 
allows users to visit a scene without having to be physically present and allows users to view the entire 
scene as opposed to only the information or evidence deemed relevant at that time. The technology  

provides a visual presentation tool and allows juries to better understand the evidence they are  

presented with, providing contextual relevance and conveying spatial relationships within a scene; an  

aspect that still-digital photography cannot offer.  
 

This paper discusses some of the crime scene visualisation and presentation technologies, which are  

available to police forces, including the benefits and limitations of this technology and recommendations 
for future use of technology.  
 

Keywords: Crime Scene Documentation; Digital Imaging Technology; Crime Scene Recording; Panoramic 
Imaging; Spherical Photography, Laser Scanning. 
 

1.Introduction  
 

There are currently 43 independent Police Services operating within England and Wales, each with their 
own procedures for documenting crime scenes. Due to the nature of crime scenes and the ephemeral  

ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜȅ ǇǊŜǎŜƴǘΣ ƛǘ ƛǎ ŀ ŎƘŀƭƭŜƴƎƛƴƎ ǘŀǎƪ ŦƻǊ {ŎŜƴŜǎ ƻŦ /ǊƛƳŜ hŦŦƛŎŜǊǎ ό{h/hΩǎύ ǘƻ ŘƻŎǳƳŜƴǘ 
(Komar et al, 2012). Crime scenes are unstable environments, which are often short lived and present  

difficult types of data to visualise easily and effectively to other individuals who were not present at a 
scene, particularly a jury (Gardner, 2008; Howard et al, 2000). Many Police Services rely primarily upon 
laborious manual methods for documenting crime scenes (Stranberg, 2015) including contemporaneous 
notes, sketches and digital photography (Chan, 2005; Komar et al, 2012; Carrier and Spafford, 2003).  
 

Still-digital photography is extensively used for comprehensively recording a crime scene and capturing 
images of evidence items within a scene (Robinson, 2010) as it provides a visual representation of the 
scene as it was at the time (Milliet et al, 2014). Digital photography is known to be one of the best  

methods for conveying information to individuals in order for them to retain and understand that  
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information, more clearly than is possible with verbal descriptions (Tung et al, 2015; Schofield, 2009). 
/ƻƳǇƭŜȄ ŎǊƛƳŜ ǎŎŜƴŜ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ Ŝŀǎƛƭȅ ōŜ ŎƻƴǾŜȅŜŘ ǘƘǊƻǳƎƘ ŀ ǇƘƻǘƻƎǊŀǇƘ ŀǎ Ψ! ǇƛŎǘǳǊŜ ƛǎ ǿƻǊǘƘ ŀ 
ǘƘƻǳǎŀƴŘ ǿƻǊŘǎΩ ό²ƘƛǘƴŜȅ ŀƴŘ DǊŜŜƴōŜǊƎΣ нллмύΦ IƻǿŜǾŜǊΣ ŀ ǎǘƛƭƭ-digital photograph is limited in its  

ability to present spatial information or relationships of evidence within a scene (Tung et al, 2015).  
 

2. Modern Technology Integration 
 

With the continuous development of new technologies, there is the continuing need for more innovative 
and novel solutions for documenting and managing crime scenes that can improve performance and the 
quality of service given to the public (Association of Chief Police Officers, 2012). Criminal investigations 
are a very time consuming and laborious task and Police Services are continually striving to improve and 
develop the speed of these processes (Baber et al, 2006). The basic techniques of crime scene  

examination have remained in place for many years; however modern technologies are presenting more 
effective and efficient solutions (Association of Chief Police Officers, 2012). 
 

Traditional verbal methods of presenting evidence from crime scenes are no longer sufficient, and  

significant advances in technology development over recent years have produced systems, which allow an 
entire scene to be documented quickly and efficiently, using spherical photography or three dimensional 
(3D) laser scanning. With a drive to improve efficiency and effectiveness with criminal investigations, the 
adoption of this type of technology is becoming more popular with police (Chan, 2001) for recording and 
visualising crime scene environments, and for use as visual presentation tools to assist viewers in  

understanding the environment layout (Fowle and Schofield, 2013) and conveying the distribution of  

evidence (Tung et al 2015).  
 

There are a range of different digital recording technologies that are being utilised by police including 
photographic technology, which produces panoramas through stitching many images together using  

software such as Photosynth, or more recently automated panoramas which eliminate the requirements 
for stitching, and point cloud 3D laser scanning technology (Cavagnini et al, 2009). Panoramas or 3D  

representations can convey spatial perception and enable perpetration of a scene at anytime, including 
taking measurements and adding in linked information (Dang et al, 2011).  
 

Both panoramic cameras and 3D laser scanning equipment consist of two main components; a hardware 
component, the actual scanning device, whether this is the laser scanner or the panoramic camera, and a 
software component. The software component presents the scene allowing navigation through and  

perpetration of the scene without having to be physically present. In addition to presenting the scene, 
ƻǘƘŜǊ ŜǾƛŘŜƴǘƛŀƭƭȅ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ōŜ ŀŘŘŜŘ ƛƴǘƻ ǘƘŜ ǎŎŜƴŜ ŀǎ ΨƘƻǘǎǇƻǘǎΩ ŎƻƴǘŀƛƴƛƴƎ Řŀǘŀ ƛƴ ǾŀǊƛƻǳǎ 
formats such as video, audio, text files or PDFs, and image files. Both laser scanning and panoramic  

photography technology enables a user to gain a 360o by 180o view of a scene but through the production 
of different outputs (Galvin, 2009).  As a result, the two categories of technology should not be confused 
but can both offer significant benefits to the criminal investigation process.  
 

The technology provides a visual presentation tool and is allowing juries to better understand the  

evidence they are presented, providing contextual relevance and conveying spatial relationships within a 
scene, an aspect that still digital photography cannot offer. The visualisation of such complex information 
and evidence allows for a faster interpretation and comprehension (Fowle and Schofield, 2013). 
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360o photography 
 

Spherical or 360o photography is a photographic technique that combines a series of photographs taken 
from a single position around a central point (Tung et al, 2015) and creates a highly detailed visual  

representation of a scene.  The stitching of these photographs together using various software  

applications creates a panorama presenting a 180o by 360o field of view of an entire scene, floor to ceiling 
(National Institute of Justice Technology Center of Excellence, 2013; Marsh, 2014). Traditional methods 
involve taking a series of photographs at overlapping intervals and stitching the resultant images  

together, however technology development has created automated systems which eliminate the need for 
stitching and produce a spherical panorama in one photograph. 

 

Figure 1: 360o panoramic photograph captured using the Spheron VR SceneCam. JPEG Equirectangular 
projection. 

 

Figure 1 shows an Equirectangular projection of a scene captured using the Spheron VR SceneCam. This is 
3D data, which has been flattened onto a 2D plane and as a result presents distortion. Using the  

SceneCenter complementary software application, a user is able to stand in the centre of the scene and 
navigate through the environment left, right up and down and can interact with the scene, taking  

measurements and zooming.  
 

3-D Laser scanning  
 

Laser scanners, particularly time of flight scanners, operate using the principle of the speed of light and as 
a result, distances of objects can be calculated easily using the laser. The laser is emitted within an  

environment and once this reaches an object, it reflects back to a sensor within the laser-scanning device. 
Using the time it took for the laser to be emitted, reflect off the object and back to the sensor, the  

distance of that object can be calculated (Sansoni et al, 2009). As a result, laser-scanning techniques can 
quickly capture a scene producing highly detailed point cloud data along with millions of measurements. 
Laser scanning enables 3D documentation of a scene and the data captured can be used to create digital 
reconstructions and simulations of events that may have occurred at a scene (Buck et al, 2013). This  

technology has been adopted for more complex crime scenes, such as Road Traffic Collisions (RTCs) 
where significant numbers of measurements need to be recorded, due to its speed in comparison with 
manual recording of measurements, which can be slow (Komar et al, 2012). 
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Figure 2: 3D Laser Scan data with colour captured using the FARO Focus 3D X 330 Laser Scanner. 

Figure 2 also shows an Equirectangular projection of the scene but using the FARO Focus 3D X 330 Laser 
scanner. The image shows distortion as it is presenting 3D data on a 2D plane and utilising the  

complementary software removes the distortion and allows the user to navigate through the 3D  

environment taking measurements and zooming.  
 

3. Methodology 

 

This paper identified a few specific criteria that should be considered by Forensic Investigators seeking to 
purchase crime scene documentation technology. These criteria consisted of lens type, image resolution, 
field of view, minimum capture time, storage format, storage device, whether the camera utilises High 
Dynamic Range (HDR), battery life, cost, whether additional lighting is available and whether  

measurements can be taken.  To gather information about what forensic personnel consider when  

adopting a new piece of technology, discussions were conducted with Forensic Investigators from Police 
Services in the United Kingdom.  To obtain information and specifications about the technology described 
in this paper, manufacturers of the technology were contacted, and where this was not possible,  

literature searching was conducted to obtain details from manufacturer websites.  
 

The technology discussed in this paper is not an exhaustive list and does not imply that these are the only 
crime scene documentation technologies available to forensic investigators. The technologies which have 
been chosen for inclusion in this investigation represent a range of documentation technology which is 
available to police forces, nor are they the only technology which each company provide. These  

technologies represent a spectrum of some of the crime scene documentation technology available.  

 

4. Results and Discussion  
 

Police forces have to consider many factors when considering the adoption and integration of technology 
into their current practices. Some of the main considerations are how much the equipment costs, how 
often it will be utilised for cases and whether it will provide any probative value to the organisation and 
the crime scene investigations conducted (Koper et al. 2009).  


