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NEW WET VACUUM TOUCH DNA
RECOVERY SYSTEM

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

Bob Milne MCSFS FtaRes 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 f
body fluids or the removal of cells on ngorous surface
but what about the microscopic traces of body fluids
cells in crevices, in fabrics below the surface? Here s
can be ineffective and that is why the-WAC originally
designed to recover bacteria from food plants
analysis was utilised in its present form to enable the
effective recovery of DNA.

A twofold study by the Philadelphia Office of Fore
. Science produced empirical data on the effectiveness o
Figure 1 M-Vac system wet vacuum Mc Vac system.

In the first part the MVac recovered 180 times more than the swabbing of diluted b
cells from clean cloth swatches.

In the second part of DNA recovery of touch DNA on a variety of substrates-YfecM
recovery was on average 5 times more than swabbing in those scenarios.

Both validations however showed a significant increase in performance. TWiac\nable
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 trac
methods are not as effective as the-Wac on these substrates.

M -Vac has been in use in the United States and other countries for a few years and :
considerable number of current and cold solved cases have been published. The cas

covered in this article serve to illustrate how effective the proper use of wet vacuu
recovery techniques can be.
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How Does the MVac Work?

Collection

The MVac uses wevacuum 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 patrticles in the collection bottle.

Figure 2 Figure 3

No Elution

Many sampling methods require elutiememoval 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. Th& &t sample is contained in a collection bottle ready for
concentration or enrichment, eliminating the elution step.

The MVac's Patented Collection Method

The MVac'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 surfac
areas and/or collecting minute amounts of DNA are very feasible.

Validations

M ¢ Vac has been validated in many laboratories and police services worldwide. It can be used in th
laboratory or taken to crime scene to search and recover touch DNA from immovable objects. For eacl
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.
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Notice that the amount of amplification of the DNA is less with the wet vacuum meathdd the profile
cleaner.

The MVac has been extensively tested by MSI, universities, law enforcement agencies, labs and othe
companies.

UC Davis Sexual Assault Oriented Research: Project 2
Comparing the MVac 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 w
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 théabcan sample large regions

of the body. In this study, the saliva location was known, potentially giving the swab ar over
representation in the results. When the saliva location is unknown, théald would be more effective.

UC Davis Sexual Assault Oriented Research: Project 3
Comparing the MVac 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 Sourc
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 théadcan collect one sample
from a much larger area. Compared to cuttings, the/Bt 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; howeyer, the
M-Vac is capable of collecting touch DNA. Regardless of the collection method used, more touch DNA
recovered if the contributor has sweaty hands.

Click the link below to view a video by Chris Davis, UC Davis Forensics Programme Directeabout M
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=6dBG9AAuUVjA

Boston University Comparative DNA Collection Research

Researchers at Boston University presented impressiwéall comparison results at the 2012 North East
Association of Forensic Scientists (NEAFS) Conference showing\the Mdcovered 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 @®0.4ES filter as|a
viable means for concentrating-Mac samples. The verification also included a comparison of the double
swab and MvVac sampling methods. The-Wac 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 a0 ES filter as a
viable means for concentratingMac samples. The verification also included a comparison of the double
swab and MVac sampling methods. The-Wac collected 39 times more DNA material than the double
swab method. (Figure 5 below)

Comparison: Double Swab and M-Vac
Saliva 10:1 Dilution on Black Cotton
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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 usinvgad/

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, describe
the desperate circumstances of one of his cases which was in difficulty and what he had to do in order t
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 evidenc
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 questio
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 likel
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

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 wsbacuum collection device called the-Wac System. Almost immediately he
1ySé Al 61 & GKS 2yfeée LlRaaAoAftAde F2N 3SddAay3a o
an MVac System to help in the case. Within a relatively short amount of time th@advhad collected
GKS (2dzOK 5b! YFGSNARIET 2FF 2F (GKS YdzZNRSNJ 6S1I L2
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 vaging
area. Examination by both coroner and subsequent serological testing revealed no sign of semen and/c
spermatozoa, limiting potential for probative DNA testing.

Evidence Receivedsorenson 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 MVAC collection system. A large area of the crotch of the panties as well as the side near the hi
area was sampled using the-WAC. Investigators theorized the perpetrator removed or contacted these
areas during or previous to the act(s) that caused the significant vaginal trauma. -W#e&Mvas 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 MAC system and the resulting liquid was collected in 50ml Falcon conical tubes.
These tubes were centrifuged and the resulting cell pellets transferred to a ‘éernifuge tube for

{ 2t dzNBdifferghflay organic extraction. Quantification was accomplished using the Promega Plexor
HY quant system and any potential resulting DNA was amplified with the applied Biosystems YFiler YS
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 anc
crime scene personnel as the source of this profile.

LG A& {2NByazy C2NByarOaQ 2LAYyA2Y GUKS YIS 5b!
from the perpetrator during the assault. Processing with theVKC allowed the minimal amounts of
male DNA to be collected despite overwhelming female/victim DNA, exposure to the effects of water and
fAYAGSR lY2dzyld 2F OSttdzZf NI YFGSNARIE o602y ialF Ol [y




Third case summary: Case from the UAGynopsis

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

STF2NI A& FNRY GKS NBAGUGNIAYydG FILONARO dzaSR (2 GAS ¢
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 fac
GKFG OSNB fAGGHGES 5b! YFGSNARFIE gl a @FLAtlroftSY S
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
YFEGSNRALIE KFER y2 @AairoftsS adlAy 20KSNJ GKIFy (GKS @,
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 théaMwetvacuum

collection system. Approximately 200ml of sterile surface rinse solution was sprayed down and collectec
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 ProcessingThe 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 v
modified Chelex extraction and quantitated using the Quantifiler Duo assay. The extracts were amplifiec
GAOUK GKS [AFTS ¢SOKy2f23ASa ! YL CK{¢wt LRSYUOGATA
were obtained.

Results: High quality DNA was recovered from the sample area using tMad/ISystem. Subsequent
amplification and genetic analysis resulted in positive identification of the spouse and brought into

guestion two other male suspects with peaks of 500 rfu. Suspect profiles generated by\ae Bystem
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 18ear-old cold homicide case by recovering touch DNA from a rock
found at the scene

Bluffdale, Utah, Sept 25, 20£3VI-Vac was instrumental in helping solve the 1995 murder of Krystal Lynn
Beslanowitch. Utilizing the M | O Q &vacuu@ @pproach, investigators collected enough touch DNA
from a rock to generate a full profile and move the case forward.




Figure 4.Provo River Midway Utah USA

At the time of the murder 18 years ago, then Detective
Bonner was dispatched to the scene and found the bod
Beslanowitch, who had been bludgeoned with one of
rocks that lay near her body. Many resources were devote
solving the crime, but the evidence from the scene would
St f 0KS at2NeBE® YNRAGIT Qa
KFdzyt SR YS FT2NJ Itfty2aid vYve
the Wasatch County Sheriff.

On September 17th 2013, Sheriff Bonner was able to close theddmptracked the suspect to Floric
and personally put the handcuffs on Joseph Michael Simpson. Referring to the process of collecti
{AYL&A2yQa 5b! FTNRY (GKS NRO1ZXZ /YA DNBSy 27
G§SOKy2t238d LG A& (GKS Y2ad aSyairdAagsS 02fft SO

Wasatch County worked closely with other police agencies, crime labs and prosecutors from aro
{G1rdS 2F !'0FK FYyR Ct2NARIF (2 YIFI1S GKS | NNBai
0S GKFYT1SR F2NJ 0KSANIJ LI NI Ay az2ft@ay3a GKS . S:
theM+l O a8adSYy Aa 0KS YlIe22NI Gd22f dGKIG Fff26S

Wet vacuum DNA recovery the way ahead

At this time in January 2016, there is not one wet vacuum DNA recovery system-\ilee M use in th
UK, and European systems are thin on the ground/ad was demonstrated at the 2015 Forensics
at Olympia and information about the system with details of its validations have been available
past few years. The list of solved cases, particularly difficult cold cases from around the world gro
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
saving police and laboratory time.

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

Without a doubt wet vacuum DNA search and recovery is a game changer in violent and sex cri
The results with tests on the recovery of touch DNA from human skin are encouraging. The techni
has good results on rocks, bricks, textiles, skin, rough wood etc. The results on cold cases show t
is cost effective in recovering the outlay for the system on the resolution of the first successful ca
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
of wet vacuum DNA recovery?

The author wishes to thank Jared Bradley CE€/B&t Systems for his assistance in producing this
article. 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
St O2YSR (g2 ySo WwWot201Q 3INRBIzLI YSYOS
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.

NAR T

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

NEO23ayA&SR LINRPTFTSaaAzylt o02Re (2 O2yGAydzS
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 ethic
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 allo
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 conng
peers, increase their knowledge and share ideas. In addition, having access to technical kn

in the form of online journals and training courses also contributes to the development of staff.

et Qa {{! A& Fftf Fo2dzi O2yGAydz2dza RS@St 2L
and hearing about key achievers in the field are great ways of developing staff and enhanci
skills and knowledge.
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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 Naniji, Scientific Support Manager, British Transport Police

The City of London is very pleased to have full membership of the CSFS. All our staff, includ
Chemical Development Laboratory, Scenes of Crime and th& etighCrime Unit have now join

ng the

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




Our aims are:

The Chartered Society of Forensic 1 To provide a forum for the discussion and
promotion of subjects of a common interest to

Sciences is very pleased to be members (national and international) of all

welcoming FIAG as a new professions that operate within the domain (of
. .. Forensic Imagery Analysis.
division.

1 To encourage the development of standards
) . A . A that enhance the professional standing of any
a/ 2YAYy3 U23ISUuKSNJI single or multiple interest parties within FIAG.
keeping together is progress;
g2NJ Ay3 G23S0KSNT Toencourage the professional development of
Henry Ford its members by researching and/or providing
training in the field of Forensic Imagery
Analysis and working with CSFS to incorporate

FIAG was founded in May 2003 in London by  thjs training into their already established CPD
group of practitioners from diverse backgrounc training program.

that had led them into the field of identification o
people from imagery. Initially the group was calle
WCEOAFE LYF3IENE ! yLfeaa
transpired that imagery analysis and identificatic
from imagery encompassed more than just faces
GKS yIYS ¢gla OKIFy3aISR i
l'ylLlfeaAia DNRdAzLIQ® C¢KA A
members and allowed a greater span of knowled
input into the group. The main purpose of th
group forming was to come together to discu
methods, terminology and expression of opinior T
so that we could better understand each other

outside of a court room.

To work with CSFS to determine how to assess .
competency and continuing competence |0
practitioners in the field; to include all aspects

of comparative analysis and imagery
interpretation from installation, retrieval
processing, analysis and presentation in coarts \
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

Over time, with the number of cases involving looking forward to a very productive future

imagery analysis, the courts have become mc

familiar with the nature of the evidence we giv

and with the development of the Levels of Suppc

Guidelines published by FIAG in 2008 it is nJacqueline Pestellisa Senior Forensic
much easier for the courts to determine where  Imagery Investigator

experts agree or disagree. at LGC and has been
the Chair of FIAG sinc

May 2013.

The requirement for further standardisation an
development in the field has been around fc
sometime but it is quickly becoming a necess
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 developmer
and standardisation of Forensic Imagery Analysis




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 Raotoropology. The definitions of these two
terms are as follows:

Photogrammetryis the use of photographic (imagery) records for precise measurement of distances or
dimensions (Black, 200@)

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

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
adoptthetermWt NR L2 NI A2y £ A3yYSyidQ

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 Forensidsas 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.




It would be premature to discard correctly constituted evidence as inadmissible because some technique
may or have been used inappropriately.

As one of the fundamental aims of all forensic image comparison is to try and eliminate the possibility
GKIFIG G2 LISNE2ya 0SAy3a O2YLI NBR INB (GKS alyYy$Sz 7
CrAfdz2NBE (2 R2 42 ¢g2ddZ R OoONBIOK 2ySQa 206ftA3IlIGA2YE

Current Guidelines

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

¢CKS t NPLI2NIAZ2Y!Il - i ANIB/IYSYWSIO NEN® WILEKRE 2NBYF Ay a [k y
UK courts.

Consensus of the FIAG

FIAG members are instructed by Defence as well as Prosecution. Some concern has been expressed t
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 excludethe 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 off R0y 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 use
and if so whether its use assisted in the elimination of the subjects: [26@88h&ndi, R»-Gordon, R-Gallagher, McDaid,
Ramsay, R-Richards, R-Thompson, R-Waszkiewicz, Operation Fathom;vfSaenko, Operation Vestige andviSimoes;

[2009] Rv-Harrison & English andRBailey; [2010] Rv- Jama, Operation Cannon;WCox & Dewe and-RGould; [2011] R-
Sherwin, Operation Homily;\RRedmond, R-Savage and ®-Humphries; [2012] ®-Kavuala, Operation Homily;\RBozek, R
v-Biggins, McKeown, Raines & Unsworth and-PRrte
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Book tickets now
9 October 2015 - 10 April 2016

org.uk/cr

For the first time ever, nevebefore-
seen objects from the Metropolitan
t 2t A0SQa / NAYS aldza
display in this major exhibition at the
Museum of London.
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#CrimeMuseum

Until the 10th of April 2016he Museum of London hosts more than 600 real exhibits from some ofjthe
most highprofile and notorious crimes and criminals in the history of the Metropolitan Police Servige. 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 govtevw.museumoflondon.org.uk.
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Visiting New Zealand and Australia to investigate burglary :
I/ {LQ&a LISNERLSOIA®S G(GKIFyla G2 GKS

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

. dzNBf FNBE AYy@SadGA3rGA2Y F2N¥a LI NI 2F SOSNE / NR)
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 significan
impact on the community and the ability of the local police to deal with it.

h@SNJ GKS LJ ad Sy eSIFNmR @2ftdzyS ONAYS fS@Stfa KI
more time at the scene. This has seen improvements in standards of evidence recovery and recording.
LG Aa Yé gAaK (2 LdzaK (0KS 02dzyRFENASaE 2F (GKS [ {
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 2(
¢ 2014 figures). As aresult they are experienced in the field of volume crime investigation, enabling then
to quickly identify the methods used by offenders to gain access to premises, the reason the property wa
GFr NBHSGSRE ARSyi(GATe GNBYyRa 2NJ ONAYS &aSNASaAaQ IyR
their findings. ThisisamimdS G GKIFG Aa (Se (2 ! @2y YR {2YSNAS
Operations Manager Mike Webb, and a vision | have adopted during my seven years under his comman
| 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 cdepartment
investigation model, working closely with the Intelligence Department and burglary investigators. By the
end of the crime year (Aprif12013 to March 312014) performance had increased by 50%.

As a result of these successes, | 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.

| continued to research the available material around burglary investigation, national documents, burglary
FYR LISNF2NXIYOS AYLINROSYSYydG LIXlFya yR aLISOAFAO
published burglary models relating to CSI or papers specific to CSI and burglary investigation, or indee
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This led me to the Australian Institute of Criminology who had conducted various research projects anc
had publicised work available for me to study. | started to research burglary levels across the globe an
learned that the UK and Ireland have one of the highest rates of burglary in the world. New Zealand ant
Australia are also in the upper sections depending on which model is applied.

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

| 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.

| 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 | hoped that by visiting them |

may gain an insight into streamlined procedures and a single operating model that | 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
LI 'y Wt NB@SyiAz2y FTANRGIQZI GKAOK KIFa o6SSy Ay LI [
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.

| visited Police Headquarters and the national DNA provider in Wellington and attended several dwelling
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their main evidence types but have no system for recording and using footwear evidence as intelligence.
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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 polic
forces) even though we do operate in England and Wales under the same legal system. | visited New:
South Wales Police, Western Australia Police and both the Institute of Criminology in Canberra and The
CFraYFryAly LyadAadgdziS 2F [Fg 9y F2NOSYSydo ! 3Ry |
crime scenes but was interested to find out that photographing fingerprints was the main method of
recovery and offered a fast and efficient service.




On the whole | found that burglary is not set as a high priority in any of the areas | 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 «
this lower level response the priority burglaries are not seen as a priority for CSI attendance and there i
little pressure or expectation on outcomes.

The time spent at a burglary scene by CSlI 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 | visited.
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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.

| am also working closely with my Head of Department to bring about these developments into the
Scientific Investigation department. | have formed a working group with Volume Crime Scene
Ly@dSaiaAaalriz2Na o6/ {LQa0 IYyR LRftAOS Ayg@dSadAadal id2NE
learning from my Fellowship. We are striving to improve our burglary performance and the service we
provide to victims. | 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 opportynjty to recover evidence that can be utilised in bringing the correct
LISNR2Y 02 2dzauAO0S a STFTAOASyufte ta Ll2aaiofsSo /
1Se AuSYa IINb UKIFUO YySSR 02 fofS) dGSSANIBARGIS bl 2000 SAyARYALYE
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://lwww.wcmt.org.uk/fellows/reports/burglarycrime-sceneinvestigatorsperspective

Alison Williams
Winston Churchill Fellow 2014

Alison Williams is Crime Scene Supervisor with Avon and Somerset Police.
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Frequent LIVEEIRE components to it! You will see how the evidence at shooting
scenes is generated.

Practical, hands on trajectory measurement techniques, and a comparison of k
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 characteristi
critical to shooting reconstruction.

Examination of shooting reconstruction as a well founded aspect of forensic sci
Review of common questions and issues in shooting incidents. (Case illustratio

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

Case investigation approach and philosophy.
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Cover the properties of specific terminal ballistic events (shot sequence, direction of

fire, etc).
Examination of projectile penetration, perforation, and deflection characteristics
sheet metal, glass, wall materials, wood, tyres, and more!

For further details and to book visit theventspages now.
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Abstract

The ability to document crime scene environments in a safe, timely and efficient manner is an integra
aspect in the early stages of any criminal investigation. Current methods for documenting crime scene
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 n
longer sufficient and advances in technology have produced systems which allow an entire scene to b
documented quickly and efficiently, using spherical photography or 3D laser scanning. This technolog
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 stildigital 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 the
own procedures for documenting crime scenes. Due to the nature of crime scenes and the ephemeral
SPGARSYOS GKIFIG GKSe& LINBaSyags AG Aa I+ OKIffSy3aAy
(Komaret 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; Howatdal, 2000). Many Police Services rely primarily upon
laborious manual methods for documenting crime scenes (Stranberg, 2015) including contemporaneou
notes, sketches and digital photography (Chan, 2005; Ketrely 2012; Carrier and Spafford, 2003).

Stilkdigital 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 th
scene as it was at the time (Milliet 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




information, more clearly than is p055|ble with verbal descrlptlons (Tetngl, 2015; Schofield, 2009).
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ability to present spatial information or relationships of evidence within a scene @wadg2015).

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 investigation
are a very time consuming and laborious task and Police Services are continually striving to improve ar
develop the speed of these processes (Batiaal, 2006). Théasic techniques of crime scene

examination have remained in place for many years; however modern technologies are presenting morg
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 &
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 (Tungt al2015).

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 (Cavagrah2009). Panoramas or 3D

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

Both panoramic cameras and 3D laser scanning equipment consist of two main components; a hardwatr
component, the actual scanning device, whether this is the laser scanner or the panoramic camera, and
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,
20KSN) SOARSY (Al ffe dzaS¥dzZ AYyF2NXIGA2Y OFy o6S |
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°3§018C view of a scene but through the production

of different outputs (Galvin, 2009). As a result, the two categories of technology should not be confusec
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
scene, an aspect that still digital photography cannot offer. The visualisation of such complex informatior
and evidence allows for a faster interpretation and comprehension (Fowle and Schofield, 2013).




360° photography

Spherical or 360photography is a photographic technique that combines a series of photographs taken
from a single position around a central point (Twtgl, 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°180360 field of view of an entire scene, floor to ceiling
(National Institute of Justice Technology Center of Excellence, 2013; Marsh, 2014). Traditional methoc
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: 36Dpanoramic photograph captured using the Spheron VR SceneCam. JPEG Equirectangula
projection.

Figure 1 shows an Equirectangular projection of a scene captured using the Spheron VR SceneCam. Th
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 an
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 &
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 thestzs®ring 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 (Sansiral, 2009). As a result, lasscanning 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 digi
reconstructions and simulations of events that may have occurred at a scenediBalcR013). This

technology has been adopted for more complex crime scenes, such as Road Traffic Collisions (RT
where significant numbers of measurements need to be recorded, due to its speed in comparison with
manual recording of measurements, which can be slow (Kanak, 2012).




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 L:
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 t
purchase crime scene documentation technology. These criteria consisted of lens type, image resolutior
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 Polic
Services in the United Kingdom. To obtain information and specifications about the technology describet
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 on
crime scene documentation technologies available to forensic investigators. The technologies which hav
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 technolog)
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 (Kogieal. 2009).




