Associat
i on

Volume 18

c t io n
stru
on

rnal of t
u
o
J
e me Scen he
h
TCri
eR
r
e
o
c
f

2012
Winter

Issue 1

e

io
nc

lle

at

ce

ci

Ex

so
As

Ed

en
Sc
e n
rim ucatio

C

n

for

e

Dedication

Reconstruction
This Journal is a publication of the Association for Crime Scene Reconstruction
(ACSR). ACSR is an international association of criminalists and forensic professionals dedicated to the advancement of forensic science and crime scene reconstruction.
Copyright for this Journal is retained by ACSR and the authors for their individual
articles. Except where otherwise marked, this Journal is published under the terms
of the Creative Commons Attribution-Noncommercial-No Derivatives License
(http://creativecommons.org/licenses/by-nc-nd/3.0/) which permits unrestricted
noncommercial use, distribution, and reproduction, provided the original work is
properly cited and not changed in any way.
Individual Open Access articles and all abstracts are available for public download
at www.acsr.org. Complete issues of the Journal are available in the Members Only
section of the website.
The opinions expressed in this Journal do not necessarily represent the opinions of
the Association, the Board of Directors, the Editorial Review Board, or the Editor.

www.acsr.org

J Assoc Crime Scene Reconstr. 2012:18(1)

ACSR Board of Directors
ACSR Officers & Editorial Staff
ACSR Committees

ii
iii

Contents

v

Original Articles

Touch DNA: Forensic Collection and Application to Investigations 1
Angela L. Williamson
Rhino Photogrammetry
Edward M. Robinson and Julie Flanagan

7

2012 Conference
2012 Conference Registration
ACSR Library Requests
ACSR Research Grants
A Call for Research Ideas
Training Opportunities
Submission Guidelines
Membership Application

J Assoc Crime Scene Reconstr. 2012:18(1)

www.acsr.org

Charles S. DeFrance
President

ACSR Board
of Directors

Michael Maloney
Chairman
of the Board

Bevel, Gardner & Associates, Inc.
204 Sutherland Drive
Brunswick, GA 31525 USA
912-262-9905
maloney@acsr.org

Jonathyn Priest
President-Elect

Bevel, Gardner & Associates, Inc.
5960 W. Milan Place
Denver, CO 80235 USA
720-445-1974
priest@acsr.org

Cory Latham
Secretary

Noedel Scientific
13002 151st Street E
Puyallup, WA 98374 USA
253-227-5880
noedel@acsr.org

Ross Gardner
Board member

Bevel, Gardner & Associates, Inc.
905 Windmill Court
Jonesboro, GA 30236 USA
404-285-0217
gardner@acsr.org

Tom Brady
Board Member

Naval Criminal Investigative Service
PO Box 58
Jacksonville, FL 32212 USA
904-542-9835
brady@acsr.org

Kenton Wong
Board Member

ii

Kansas Bureau of Investigation
625 Washington
Great Bend, KS 67530 USA
620-792-4353
latham@acsr.org

Matthew Noedel
Treasurer

Elizabeth Toomer
Board Member

www.acsr.org

Federal Bureau of Investigation
8000 E. 36th Avenue
Denver, CO 80238 USA
303-630-6986
defrance@acsr.org

Naval Criminal Investigative Service
Forensic Sciences Division
2713 Mitscher Road SW, Bldg #168, Suite 200
Anacostia, DC 20373 USA
202-433-6912
toomer@acsr.org
Forensic Analytical Sciences, Inc.
3777 Depot Road, Suite 403
Hayward, CA 94545-2761 USA
510-266-8132
wong@acsr.org
J Assoc Crime Scene Reconstr. 2012:18(1)

Tom Bevel

Historian

ACSR Officers &
Editorial Staff

historian@acsr.org

Tom Adair

Librarian

librarian@acsr.org

Tom “Grif” Griffin

Sergeant-at-Arms

sgtatarms@acsr.org

Karen Green

Webmaster

webmaster@acsr.org

Charles S. DeFrance

Editor

editor@acsr.org

Tom Adair

Editorial Review Board

Tom Bevel
Iris Dalley
Ross M. Gardner
Tom “Grif” Griffin
Leah Innocci
Michael Maloney
Matthew Noedel
Jonathyn Priest
Carlo J. Rosati
J Assoc Crime Scene Reconstr. 2012:18(1)

iii

www.acsr.org

Membership
Committee

ACSR
Committees

Amy Jagmin, Chair
Washington State Patrol Crime Lab -Seattle
2203 Airport Way South, Suite 250
Seattle, WA 98134 USA
206-262-6067
membership@acsr.org
Jackie Smithson
jsmithson@brokenarrowok.gov

By-Laws
Committee

Kim Duddy, Chairwoman
kduddy6@gmail.com
Tom “Grif” Griffin
grifclue@comcast.net
Iris Dalley
scsairis@hotmail.com

Ethics
Committee

Ross Gardner, Chairman
gardnerforensic@bellsouth.net
Kim Duddy
kim.duddy@wsp.wa.gov
Malcolm Fletcher
m.fletcher107@ntlworld.com
Guy Pierce
guy_pierce@msn.com

CSR Certification
Committee

Tom Bevel, Chairman
tbevel1@cox.net
Iris Dalley
scsairis@hotmail.com
Amy Jagmin
amy.jagmin@wsp.wa.gov
Cory Latham
cory.latham@kbi.state.ks.us

www.acsr.org

v

J Assoc Crime Scene Reconstr. 2012:18(1)

Article

Original Article

Touch DNA: Forensic Collection and Application to
Investigations
Angela L. Williamson, PhD
Bode Technology, Lorton, Virginia, USA

Abstract

Article Information

Touch DNA refers to the DNA that is left behind from skin cells when a person touches or comes into
contact with an item. However, since Touch DNA (also referred to as wearer or contact DNA) is invisible
to the naked eye, and is usually deposited in smaller amounts than the DNA found in bloodstains or other
body fluids, it is more difficult to identify areas where skin cells may be present. As such, it can be quite challenging to obtain DNA profiles from these samples. Obtaining successful Touch DNA results depends on
recognizing items which may be suitable for Touch DNA analysis, proper collection/storage of these items,
and the subsequent use of the optimal sampling technique that will recover the highest number of skin cells.
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Introduction

Various Touch DNA sampling techniques have
been used at the crime scene and in forensic
laboratories worldwide for over a decade [1].
The recent success of using Touch DNA collection methods to obtain DNA profiles from
high profile cases including the exoneration of
Timothy Masters and the JonBenet Ramsey homicide investigation has created an increased
interest in better understanding the science of
Touch DNA and its potential evidentiary value.
Humans shed tens of thousands of skin cells
each day and these cells may be transferred to
surfaces our skin contacts. When a crime is
committed, the perpetrator may deposit a sufJ Assoc Crime Scene Reconstr. 2012:18(1)

ficient number of skin cells on an item at the
scene. If the touched item is collected as possible evidence, Touch DNA analysis may be
able to link the perpetrator to the crime scene.
Touch DNA has been successfully sampled
from countless items including weapons, vehicles, and clothing [2]. With the advent of more
sensitive DNA typing kits, such as MiniFiler,
Touch DNA profiles can now sometimes be
obtained from bullet casings [3], documents
[4], and latent fingerprints [5].
The aim of this article is to highlight the
available sampling methods, provide recommendations for the collection of potential
Touch DNA items at the crime scene, and to
1
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discuss the potential evidentiary value and limitation of Touch DNA in investigations. Case
studies that demonstrate the successful application of Touch DNA will also be provided.
It is important to clarify that for the purposes
of this article, the term “Touch DNA” simply
refers to the collection of skin cells which are
subsequently typed for DNA in the exact same
manner as body fluids using standard laboratory procedures. “Touch DNA” is not to be confused with “Low Copy Number” DNA, or enhanced PCR methods. All of the samples from
the Touch DNA case studies described within
this paper were processed using standard PCR
methods.

Sampling Methods

Many crime scene investigators and laboratories test for Touch DNA using either the wet/
dry swabbing or cutting methods [6,7]. When
the swabbing method is utilized, the surface of
the item is usually rubbed with a wet cotton
swab, followed by a dry cotton swab in an effort to collect possible skin cells. The wet/dry
swabbing method is recommended for hard,
non-porous items such as metal, glass or plastic, and can easily be performed at the crime
scene with limited risk of contamination with
exogenous DNA (e.g. from the person collecting the sample, or from nearby surfaces/
objects). The cutting method may be used for
soft items, such as clothing, in which fabric
from areas of interest is cut to collect possible
cells. These two approaches can be successful on many items of evidence; however, they
both have the limitation of placing unnecessary
substrate (the cotton swab itself or the fabric
cuttings) into the small DNA processing tube.
There is a limited amount of substrate that can
be placed in a tube, and the substrate itself may
“trap” some cells during processing, decreasing the likelihood of obtaining results.
In addition to the commonly used swabbing
and cutting methods, several laboratories also
use the Scraping [6,7,8] and Tape Lift methods
[1], in which the surface of soft/porous items
are either scraped with a sterile scalpel blade,
or sampled with a small piece of Scotch Tape,
or the adhesive portion of a Post-It Note, to
collect possible skin cells. The analyst utilizing the scraping or tape lift method will focus
their sampling to an area of damage, or the
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area where the perpetrator is believed to have
had the most contact. Through the use of these
sampling methods, an area approximately the
size of an adult’s hand can be sampled. The
scrapings/tape/Post-it notes are then placed
directly in the extraction tube. Labs use pretreated tape (usually exposed to a UV Crosslinker) and will also process a blank piece of
tape alongside the evidence sample to ensure
that no DNA has been introduced via adventitious contamination from the manufacturer.
It should be noted that adhesives can be problematic during the DNA extraction procedure
and as such, the investigator must ensure that
their lab of choice has a validated extraction
procedure that can successfully remove the adhesive without affecting the DNA yield. The
scraping and tape lift methods allow a larger
surface area to be sampled as opposed to the
cutting method. An increase in surface area
increases the chances of recovering more skin
cells, which increases the chances of obtaining
a DNA profile.
As mentioned, the scraping/tape lift methods are ideal in situations where the scientist
can locate areas on the item which are most
likely to contain the perpetrator’s skin cells.
If clothing was left at the crime scene by the
perpetrator, pressure points on the clothing
such as the interior neck of a shirt or the inside
headband area of a hat are excellent candidates
for these sampling methods. In a sexual assault
case in which the victim’s clothing had been
removed by the perpetrator, areas such as the
waistband may contain sufficient cells belonging to the perpetrator to produce a profile.

Recommendations for the Crime
Scene

It is standard practice for crime scene personnel to wear Personal Protective Equipment
(PPE) such as gloves, face masks, hair nets, and
sometimes whole body suits. When collecting
potential Touch DNA items at a crime scene
it is extremely important that as much PPE as
possible is worn so as to limit the possibility
of contamination via exposed skin, shed hairs,
sweat, or saliva. It is not uncommon to detect
DNA profiles from Detectives, Paramedics,
and Medical Examiners on evidence from cold
cases and it is important that extra precautions
be taken at the modern day crime scene. Crime
J Assoc Crime Scene Reconstr. 2012:18(1)

scene personnel should avoid speaking over
evidence items (even if wearing a face mask).
Touch DNA-type evidence should also be
collected with disposable forceps (rather than
gloved hands) and each item placed in a separate bag. It is also ideal to dust for prints with
single-use brushes and small disposable aliquots of powder if available since DNA can be
obtained from latent finger prints, and as such,
steps to avoid cross-contamination need to be
considered.
The wet/dry swabbing method is commonly
used at crime scenes. It is not recommended that
the scraping or tape lift methods be attempted
at crime scenes due to the increased probability
of contaminating the evidence/sample with exogenous DNA as well as the potential for loss
of the sample in an uncontrolled environment.
There is also the added risk of the crime scene
examiner cutting him- or her-self on a scalpel
by attempting to scrape an item in the field. It
is recommended that Touch DNA items that
may benefit from sampling with the scraping
or tape lift method be collected and sent to the
forensic laboratory where they can be sampled
in a more sterile environment.

Touch DNA and Potential
Evidentiary Value

When contemplating testing for Touch DNA
the investigator needs to consider the potential
evidentiary value of the DNA. The investigator must take into account the relationship between the victim and the suspect (if one exists), and any possibility of “innocent transfer”
of DNA that may have occurred before the
alleged crime. For example, if the suspect is a
family member, and either lived with, or had
recent contact with the victim, then finding
the suspect’s DNA on the evidence may be of
limited probative value. Touch DNA can easily be transferred throughout the household via
day-to-day interactions, contact with furniture
items/bedding, or through the laundry [9,10].
However, in the case of a sexual assault by a
stranger, finding the suspect’s DNA anywhere
on the victim’s clothing may be of evidentiary value. In these situations it is important to
gather as much information from the victim as
possible (if living), or to attempt to recreate the
events if the victim is deceased. For example,
if the victim’s pants were pulled down by the
J Assoc Crime Scene Reconstr. 2012:18(1)

perpetrator, then the investigator and forensic
scientist should consider sampling areas for
Touch DNA where one would envision that the
suspect would have grabbed during the assault.
Finding the suspect’s DNA on the victim’s
clothing, and in certain areas of the clothing,
may help corroborate the victim’s version of
events and help address the allegations in question. It is also important that the investigator
attempts to collect the clothing of deceased individuals or collect samples from the clothing
prior to the deceased being removed from the
scene. Collection of the clothing at the scene
and optimal preservation allows for the possibility of obtaining Touch DNA at a later date,
even if it’s not initially indicated to be present
at the crime scene.
It is critical that the investigator provide the
forensic scientist with some case background
information in order to receive the best advice
on the potential value of DNA evidence, as
well as recommendations for testing. The provision of crime scene photos can often be quite
useful. In turn, it is equally important that the
forensic scientist is equipped with appropriate
questions for the investigator to answer or consider.

Case Studies
Case Study A

In the mid-1990s a young female was sexually
assaulted on her way home from school. During the assault the suspect tore off pieces of the
victim’s shirt and used these to bind and gag
the victim. The victim survived the assault and
provided very specific details to the police. A
suspect was identified but there was no physical evidence linking him to the crime. The evidence was tested several times but no semen or
male DNA was detected. The case was revisited in late 2008 and the evidence was tested
for Touch DNA.
The testing focused on items with which the
suspect would have had the most contact during the assault, including the waistband and fly
area of the victim’s shorts, the damaged areas
and torn pieces of the shirt, and the cloth used
to gag the victim. The neckband of the victim’s
shirt (that had been torn off and used to bind
the victim) was still in its original knotted state.
The area an assailant would have touched to
create the knot was sampled using the scraping
3

www.acsr.org

technique. This Touch DNA sample resulted
in a profile consisting of two individuals and
was suitable for comparison. Both the victim
and the suspect could not be excluded from
this sample. The Touch DNA evidence was the
only physical evidence linking the suspect to
the crime. The suspect was subsequently found
guilty of first degree rape, first degree sexual
assault and sentenced to two consecutive life
sentences.

Case Study B

An adult female was sexually assaulted and
strangled to death. She had been bound with
multiple ligatures, including leather straps. Initial testing revealed that DNA from a semen
stain on the victim’s nightgown matched a convicted offender. However, this was not sufficient evidence for a conviction because the suspect had known the victim and claimed they
had had a consensual sexual relationship. The
scraping technique was performed on the ligatures to collect possible skin cells and the suspect’s DNA was identified on one of the leather
straps, providing compelling evidence that the
sexual encounter was not consensual. The suspect pled guilty following the presentation of
the DNA evidence at trial and is currently serving a life sentence.

Case Study C

An adult female was sexually assaulted by an
unknown male. She fought with her attacker,
survived, and provided investigators with a
detailed description of the assault. The victim
managed to grab the suspect’s shirt and informed police that she had touched the front
chest area. The inside neck area of the shirt
was scraped for “wearer DNA” (i.e. skin cells
from the person wearing the shirt), and the
outside front chest area was sampled for Touch
DNA using the swabbing technique. The suspect’s DNA was obtained from the inside neck
area, and the victim’s DNA was obtained from
the outside front chest area. The DNA results
linked the suspect to the scene and corroborated the victim’s version of events.

Limitations of Touch DNA

Touch DNA sampling methods, and the downstream DNA processing procedures, are very
sensitive. Hence, there is a greater chance of
www.acsr.org
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detecting contamination from law enforcement
personnel or even the forensic scientist sampling the item, even when the appropriate PPE
has been worn. It may be necessary to obtain
elimination samples from key personnel in the
case where foreign DNA profiles are obtained
that cannot be attributed to a suspect or the
victim. There is also an increased chance of obtaining mixed DNA profiles containing DNA
from individuals that may have come into contact with the victim/evidence item near the
time of the crime. Contributors to these mixtures could include the victim’s spouse or children, and again, elimination samples may need
to be collected from these individuals.
The investigator may also be faced with the
challenge of determining what it means if unexplainable DNA is obtained. For example, a
foreign male profile from a Touch DNA sample
may be obtained from evidence pertaining to a
female victim. If the male DNA profile doesn’t
match the suspect in question the investigator
needs to consider its relevance to the case. The
foreign profile could from the true perpetrator and the original suspect could be innocent.
Or perhaps the DNA profile is from adventitious transfer from crime scene personnel, first
responders, laboratory analysts, or crime scene
equipment such as fingerprint brushes. These
are all possibilities that law enforcement may
have to evaluate and address in order to move
forward with the investigation.
Some evidence items are also not recommended for the collection of Touch DNA samples. Such items include those that are severely
degraded (for example, moldy clothing), have
been exposed to extreme environmental conditions (such as weapons left outside for months
or years), have been washed, or are heavily
soaked in the victim’s body fluids. Also, items
that are likely to have been touched by many
people, such as a public pay phone or store
counter are usually not good sources for probative or interpretable Touch DNA profiles. Most
forensic scientists will discourage the sampling
of these items.

Conclusions

The key to obtaining successful Touch DNA
results depends on recognizing items which
may be suitable for Touch DNA analysis, proper collection at the crime scene, and the appli-

J Assoc Crime Scene Reconstr. 2012:18(1)

cation of a sampling technique that will recover
the highest number of skin cells. Through improvements in sampling methods coupled with
increasingly sensitive DNA testing methods,
and through continual education of the criminal justice community regarding the testing
possibilities, Touch DNA is enabling forensic scientists to provide information in cases
which were once unsolvable.

[5] Schulz M, Reichert W. Archived or directly
swabbed latent fingerprints as a DNA source
for STR typing. Forensic Sci Int. 2002;127:128130.
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Abstract

Article Information

Rhino Photogrammetry is introduced, to minimize or eliminate the need for measurements at medium to
small crime scenes, where it is critical to get in and out of the area as quickly as possible. The main benefit
is the huge time savings based on eliminating the need to have every item of evidence measured twice by
either baseline coordination or triangulation. Photogrammetry, or the technique for extrapolating accurate
measurements from photographs, can be used to derive the same measurements as accurately as if measured
with traditional tape measures. Using Rhino Photogrammetry would be optimal when bad weather is approaching and will destroy the evidence if left outdoors during storms or when the military needs to recover
as much evidence as possible before becoming targets of enemy forces.
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Keywords: Photogrammetry, Perspective Grid Photogrammetry, Rhino Photogrammetry, Crime Scene
Diagramming, Computer Aided Design (CAD), Crime Scene Reconstruction, Forensic Science

Introduction

Rhino photogrammetry was developed in order to overcome two perceived negative aspects of the perspective grid photogrammetry
technique. A brief overview of that technique
is therefore necessary. The perspective grid
photogrammetry technique is based on placing
a perspective grid of some sort into an image
or images of the crime scene, with the grid centered low and in the center of the composition.
This can done as an “insurance” shot, just to
have in case a later need is realized, or when it
is known that the time required for traditional
tape measuring of the evidence is not available.
This can be the case when stormy weather is
J Assoc Crime Scene Reconstr. 2012:18(1)

Citation: Robinson EM, Flanagan
J. Rhino Photogrammetry. J Assoc
Crime Scene Reconstr. 2012:18(1);712.

Author Contact:
erobinso@gwu.edu

approaching, and high winds or heavy rainfall
may affect the scene before traditional photographs and measurements can be made. It can
also apply whenever there is the need for expediency, and gathering the evidence quickly is
paramount.

Method: Perceived Shortcomings
of the Perspective Grid
Photogrammetry Technique

To use the Perspective Grid Photogrammetry
method, a grid of known dimensions, frequently a set of four 1'x1' floor tiles laid together to
form a 2'x2' square, is placed into the crime
7
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Figure 1

scene, and photographed so that it is composed
low in the field of view and centered. The grid
is placed low in the field of view because at the
bottom of the image the four sides of the grid
are larger than when placed further back in the
image, and the four sides of the grid will eventually be extended over the entire image. The
larger each side of the grid is at the beginning
of the process the more accurate all the later
measurements, based on the grid, will be. The
perspective grid is centered in the image so that
extensions of the vertical sides of the grid will
be close to perpendicular to the bottom edge of
the photograph as possible. The later accuracy
of the extended grid lines over the image is improved when the grid is centered. It should be
mentioned that any rectangle can serve as the
perspective grid. An officer’s clipboard can be
used as the perspective grid for lack of a more
convenient rectangle. However, the larger the
perspective grid, the easier it is to achieve accurate measurements. Figure 1 shows such a 2'x2'
grid placed in a staged crime scene photograph
[1].
The perspective grid now needs to have its
four sides manually extended over the image in
the areas where evidence is located. This process has been explained in a previous article in
this journal [1]. But, here it is appropriate to
point out that the extension of the four sides of
the grid is done by extending the lines manually
www.acsr.org
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with a pen and straight edge. This is one source
of potential error. If done carefully and with patience, this process can pinpoint the location of
the evidence accurately. As accurately as can be
determined with traditional triangulation and
baseline coordination measuring techniques.
In crime scene measuring classes at the George
Washington University over the last five years,
most students accurately determine the precise locations of the evidence using perspective grid photogrammetry. However, when the
lines extended from the original grid are not
extended with care, the answers derived can be
off by several inches from the known dimensions of the evidence. Attempting to resolve
this potential source of error, mistakes made
when manually extending the sides of the grid
over the image, was one motivation to find “a
better way.” Of course, there are other possible
sources of error that be related to photographic
imagery, such as the resolution of the image,
lens distortions and distant evidence becoming progressively smaller and more difficult to
see, but these issues are shared by most imaging
systems, and both the perspective grid and the
rhino photogrammetry techniques are equally
affected by these.
A second challenge with the perspective
grid photogrammetry technique is the need to
have four 1'x1' floor tiles readily available. This
may be easy when they can be stored conveJ Assoc Crime Scene Reconstr. 2012:18(1)

niently in the trunk of a patrol car, but many
crime scenes can be off the beaten path where
carrying the grid in a backpack may not be feasible. Rhino photogrammetry does not require
such a grid system be available.

er planes would require a new Rhino triangle
on each plane be determined and aligned with
that plane. This is not necessarily a shortcoming; it is a fact that has to be kept in mind.
As stated previously, Rhinoceros 3D is soft-



Figure 2

Rhino Photogrammetry: An
Attempt to Resolve These
Shortcomings
i

In an attempt to resolve the inaccuracies resulting from the manual extension of grid lines
over the scene with a ruler and pen, the author
began looking for computer software featuring
an x-y coordinate system, also called a Cartesian
Plane (CP). This CP system would then be superimposed over a crime scene photograph and
locked, or aligned, to the plane the evidence is
on. This is accomplished by locating a known
triangle of three fixed features in the crime
scene photograph, returning to the crime scene
when it is convenient to measure this triangle,
which the author calls the Rhino triangle, and
then creating this triangle on the Rhino CP.
The crime scene image is then imported into
the Rhino software, and the CP with the Rhino
triangle on it is aligned to the crime scene image so the CP triangle is superimposed with
the same points in the crime scene image. This
effectively locks the CP with the crime scene
photograph, and Rhino software can now indicate the distance between any two points in the
crime scene as if one were measuring the same
distance with a tape measure.
One caveat must be mentioned. The CP will
enable any evidence on the same plane as the
Rhino triangle to be determined. The extrapolation of the measurements of evidence on oth-

ware principally used for 3D modeling. Figure
2 shows the CP with some elementary geometric shapes created in the software, seen from
two points of view: from directly overhead and
from a perspective view [2].
Figure 3 shows a mock crime scene set up
before and after the Rhino 3D CP system has
been superimposed over it. Pick any point in
the lower crime scene image, and its distance
to any other point in the crime scene can be
determined by the Rhino 3D software [2]. Measure any item of evidence from two points and
you’ve effectively triangulated the evidence, and
can now put it into a scale diagram of the scene
or export these measurements into an agency’s
CAD crime scene diagramming software.

Figure 3

i The word “Rhino” is derived from a product called
Rhinoceros 3D®, 3D modeling software by Robert
McNeel & Associates, 3670 Woodland Park Ave N,
Seattle, WA 98103 USA.
J Assoc Crime Scene Reconstr. 2012:18(1)
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It should be mentioned that there are many
software products featuring variations of CPs
available. Rhino 3D is just one of them. However, it was the software selected by the author
to enable this type of photogrammetry to be
done, and for this reason, the author named
this type of photogrammetry after this product, with the developer Robert McNeel’s permission.
Perspective Grid Photogrammetry has been
taught as part of the crime scene diagramming class at George Washington University’s
(GWU) Forensic Science Department since
2000. The author’s use of Rhino 3D software,
called Rhino Photogrammetry, has been taught
at GWU since 2005. Scenes with known measurements are provided to students and, using
both perspective grid photogrammetry and
Rhino photogrammetry, they must determine
the locations of the evidence within the photos.
Most are able to extrapolate accurate measurements of the evidence on their first attempt using both techniques. Students, however, seem
to prefer the Rhino photogrammetry system
more because it does not require the user’s
artistic skills to accurately extend the original
perspective grid over the crime scene image.
As good as Rhino Photogrammetry may
seem, it is still dependant on having three fixed
features of the scene relatively close to, and on
the same plane as the evidence one wants to
document. These three fixed features can be
measured at the crime scene when the evidence
is originally photographed, or when possible to
return to the scene, with or without a warrant
as the case may require, at a later time in order
to measure the three fixed features. But, what
if there are not three fixed features near the
evidence? And, what if returning to the crime
scene may not be possible?

A New Direction

The author is currently investigating a new
technique that will overcome the need to measure any fixed features at the crime scene, by
combining aspects of the perspective grid photogrammetry and the Rhino photogrammetry
techniques. This newer method is being called
3-Point Photogrammetry. The genesis of this
idea occurred after presenting workshops on
both previous techniques at the Association
of Crime Scene Reconstruction Educational
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Conference in Jacksonville, Florida from February 8-10, 2011. After the conference, a member of the Naval Criminal Investigative Service
(NCIS) asked if these photogrammetry techniques could be adapted for Special Agents
working crime scenes in war zones where it is
essential to get in and out of the scene before
being targeted by hostile forces. This, perhaps,
is the ultimate need for an accurate and quick
method of compiling crime scene measurements.
Considering the possibilities for reducing the
2'x2' Perspective Grid so it could conveniently
be carried in a soldier’s gear pack, it was realized that a square perspective grid is not really
necessary. It is just necessary to lock the Rhino
CP to the crime scene, and all that is needed to
do that is to use a triangle. To define a plane, all
that is needed is three points. However, rather
than having to find three fixed features within
the crime scene, the only triangle necessary will
be a triangle brought to the crime scene by the
investigators.
Instead of a square or rectangle, a triangle
will be placed into the crime scene, on the
planes where evidence is located. However, is
it not practical or necessary to create some sort
of physical triangle to carry in the gear pack. It
is not practical because initial experiments have
shown that the larger the triangle, the more accurate the distances eventually extrapolated
from it. Portable triangles are too small and
cumbersome to have much value at any but the
most confined scenes.
The essence of a triangle is its three points
and the known distances between the three
points. To be applied to photogrammetry, the
triangle would need to be a right triangle, or
one with a 90 angle. Two types of right triangles are currently being considered: a 3-4-5
right triangle and a right isosceles triangle.
Either of these known triangle shapes would
enable a CP to be locked to the crime scene
photo, after which all items of evidence, as well
as all other fixed features of the crime scene,
could be determined in relation to the known
triangle. Once this new 3-point triangle is on
the same plane as the evidence, it would be
equivalent to the fixed features of the scene
being known first, as was done with the original method of Rhino Photogrammetry. Since
fixed features of the crime scene as well as the
locations of every item of evidence within the
J Assoc Crime Scene Reconstr. 2012:18(1)

Conclusion

Rhino photogrammetry does not require the
use of total stations or laser-based measuring systems that can cost from $20,000 to
$200,000. Those systems will still apply to very
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large outdoor crime scenes when the weather is
fair and time permits the set-up and calibration
necessary for these systems. Other examples of
software available to collect measurement data
from crime and accident scenes include Photo

Modeler® and iWitness™. The costs of these
products begin at $1145 and $995 respectively. Although considerable less expensive than
the laser-based systems, above, they are still
predominantly used at medium to large crime
scenes. The photogrammetry methods mentioned here are specifically of use at smaller
crime scenes when none of these techniques
are likely to be used. Since most crime scenes
are relatively small in size, Rhino photogram11

Figure 4



photo will now be able to be determined, an
accurate crime scene diagram can be created,
in scale. All of this should be possible from just
a photo with a known triangle inserted into the
scene before the photo is taken.
How would either of these triangles be easily constructed within a crime scene if carrying an actual physical triangle is considered a
limiting factor? Two ideas are currently being
considered. One is using two carpenter’s measuring tapes, the kinds that are partially curved
and naturally form a straight line. One can be
set to 3'. This one forms a 3' segment running
from left to right, centered and low in a crime
scene composition. These two points need to
be marked in some way, so that this tape measure can then be used for the 4' distance. In
Figure 4 and Figure 5, Post-it notes were used
with a dot in each center. Of course, a durable,
weatherproof solution for marking the points
of the triangle will ultimately have to be used.
Once the 3' baseline has been marked, the
same tape measure can now be extended to
4' and positioned perpendicularly from either
point on the baseline, as in Figure 4. With that
tape measure left in place, a second tape measure is now set for 5', aligned with the first dot
and the end of the 4' tape measure. This ensures the first tape measure is forming an accurate perpendicular with the baseline, a right
angle.
Figure 5 shows the 3-4-5 right triangle with
the tape measures removed. Now, the image
can be recomposed to include more surface
area so more evidence is imaged within the
borders of the photograph. Try, however, to
have the baseline of the triangle remain parallel to the bottom edge of your image. Initial
studies have shown that having the CP aligned
with one side parallel to the bottom side of the
photograph makes the alignment of the CP to
the image simpler.
In addition to the two measuring tapes, we
are also working with foldable foot-long scales
which can quickly be unfolded to make 3' and
4' sides of a right angle.

Figure 5

www.acsr.org

metry can now allow photogrammetry to be
used in situations where it would not otherwise
have been used. It also is designed to assist
when the need to gather the evidence expediently is a necessity.
For those interested in Rhino photogrammetry, Rhino 3D provides a free evaluation
download of their software (www.rhino3d.
com). A written step-by-step tutorial and a video tutorial have been included with the supplemental material available on the ACSR website.
If interested, you may contact the author at
erobinso@gwu.edu, or at 202-242-5767. This
concept of 3-Point Photogrammetry has currently been submitted to NIJ as a grant proposal to validate the technique. We want to

determine the size of a crime scene that can
effectively be worked with this method. There
will come a point when the scene becomes
large enough where Total Station type systems
may be required.
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February 14-16, 2012

2012
Conference

The Crime Scene - The True ‘Heart’ of the Case
It’s not too late, but time is running short. The Casa Munras Hotel & Spa,
the gorgeous location for the 2012 ACSR Conference, has waived the
registration deadline. So, anyone who hasn’t registered yet can still get in at
our amazing group rate. You can register for the conference at www.acsr.org
then book your room online at www.hotelcasamunras.com using group code:
GAASN5. The best part of the deal is that Casa Munras is offering the group
rate to conference attendees for three days before and after the conference.
This year’s conference is along the gorgeous northern California coast. What
better place to visit for a week of forensic training in the middle of February?
Enjoy mild temperatures, the amazing coastline, and unbelievable scenery
while also brushing up on all your crime scene reconstruction skills with a
great collection of presentations and workshops to include:
• Simultaneous 3D laser scanning and visual documentation of crime
scenes.
• A case study of a bloodstain pattern reconstruction that resulted in an
unusual torture charge.
• The reconstruction and unique techniques developed to reveal evidence
of a quadruple murder where arson was used to try to destroy the
evidence.
• Recognizing crime scene staging illustrated with a case from the 1800s
as a historic example.
• Polishing your expert witness skills.
• A study of commercially marketed kits for detecting copper and lead
residues at shooting scenes.
• Demonstrations and instruction on terminal ballistics and the use of
ballistic gelatin in a live-fire workshop.
• Angle of impact determinations in trajectory analysis.
• A novel technique for using photogrammetry to make quick crime
scene measurements.
• 3D modeling of the reconstruction of a peace officer shooting.
• A half-day hands-on workshop on bloodstain pattern taxonomy.
• Using animations and still images to simplify testimony.
And don’t forget to bring that unusual case to present at Last Piece Society.
For those of you unfamiliar with this uniquely ACSR event, it is an informal
gathering where anyone can pick the brains of some of the most experienced
reconstructionists in the world. Bring that case you just can’t solve and you
just might walk away with the last piece to that puzzle.

www.ACSR.org
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2012
Conference

All this at the Casa Munras Hotel and Spa in beautiful Monterey, California.
We will be meeting in one of the most beautiful places in the country.
Monterey, Carmel-by-the-Sea, Pacific Grove, wineries, golf, sailing,
fishing, whale watching cruises, the Monterey Bay Aquarium, and miles of
spectacular coastline are just a handful of the things to look forward to.
Why wouldn’t you be here?

2012 Conference Travel Tips
Hotel
Make arrangements on your own. An advance deposit or credit card
guarantee for the first night’s room and tax. Conference rate is $129/night
(standard room) plus 11% tax. This includes in-room internet access and
parking. Individuals must identify themselves as part of the Association for
Crime Scene Reconstruction at the time of making reservations in order
to be eligible for the special group rate. Please call 800-222-2446 to make
reservations. When booking online use the conference link via the ACSR
website (www.acsr.org). The group rate is available three days before and
after the conference based on availability. If booking online use code
GAASN5.
Direct by Air
Fly to Monterey Peninsula Airport (MRY). American Eagle, US Airways,
United Express, and Allegiant Travel Company all serve this regional airport
from several different hub airports. But, be forewarned that there are fewer
flights and they can be more costly.
From Major Bay Area Airports
Airport shuttle service, http://www.montereyairbus.com/index.php
Buses from San Francisco International Airport (SFO) and San Jose
International Airport (SJC) leave every 90 minutes beginning at 4:00 am
daily. Consult their web page to book. If booked online, the rate from the
airport to Casa Munras Hotel is $50.00 if you are coming from SFO and
$40.00 if you are coming from SJC. This includes a $5 fee over the base rate
to their terminal.
Driving
If you are staying any additional time in the area, having a car would be
the best option. Parking at the Casa Munras is included in your room rate.
Northern California and the Monterey Bay Coastline contain some of the
most spectacular scenery in the world.
If you make the time this is the best way to get the most of the trip using
your favorite navigation aide (Google, GPS, or even a map). From SFO
it is approximately a 2 hour drive. From SJC drive is about 1 hour and 20
minutes.
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2012 Conference
Registration
REGISTRATION	
  FORM	
  
21st	
  INTERNATIONAL	
  TRAINING	
  CONFERENCE	
  
February	
  14-‐16,	
  2012	
  	
  	
  Monterey,	
  CA	
  	
  
REGISTRANT	
  INFORMATION:	
  	
  Registration	
  includes	
  attendance	
  at	
  general	
  sessions	
  and	
  available	
  
workshops.	
  Non-‐student	
  registration	
  includes	
  two	
  lunches	
  and	
  one	
  ticket	
  to	
  the	
  dinner	
  banquet.	
  Students	
  
must	
  show	
  a	
  current	
  student	
  ID	
  upon	
  check-‐in.	
  	
  
	
  

FIRST	
  NAME:	
  

	
  

LAST	
  NAME:	
  

AGENCY	
  or	
  AFFILIATION:	
  
ADDRESS:	
  

	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  

CITY:	
  	
  

	
  

PHONE:	
  	
  

	
  

STATE:	
   	
  
	
  	
  

	
  

E-‐MAIL:	
  

REGISTRATION	
  FEE:	
  	
   	
  MEMBER:	
  $250	
  
	
  

ZIP:	
  
	
  	
  	
  

	
  

COUNTRY:	
  

	
  

	
  

	
  NON-‐MEMBER:	
  $300	
  

	
  STUDENT:	
  $150	
  

	
  

	
  

PAYMENT	
  OPTIONS:	
  	
  	
  
	
  

	
  CHECK	
  IS	
  ENCLOSED	
  

	
  PAYED	
  WITH	
  CREDIT	
  CARD	
  USING	
  THE	
  ACSR	
  On-‐line	
  Payment	
  Site	
  

	
  

	
  PRINT	
  OUT	
  AND	
  MAIL	
  THIS	
  FORM—PAY	
  USING	
  CREDIT	
  CARD	
  INFORMATION	
  BELOW:	
  
	
  

	
  
	
  

CARD	
  #:	
  	
  

	
  	
  

EXPIRATION	
  DATE:	
  
	
  Visa	
  	
  	
  	
  	
  	
  

	
  MasterCard	
  	
  	
  	
  	
  	
  

	
  

	
  AmEx	
  

	
  
	
  

	
  

	
  

HOTEL	
  RESERVATIONS—DUE	
  JANUARY	
  20,	
  2012:	
  	
  Make	
  arrangements	
  on	
  your	
  own.	
  An	
  advance	
  deposit	
  or	
  credit	
  
card	
  guarantee	
  for	
  the	
  first	
  night’s	
  room	
  and	
  tax	
  is	
  due	
  by	
  January	
  20,	
  2012.	
  Conference	
  rate	
  is	
  $129/night	
  (standard	
  room)	
  
plus	
   11%	
   tax.	
   This	
   includes	
   in-‐room	
   internet	
   access	
   and	
   parking.	
   Individuals	
   must	
   identify	
   themselves	
   as	
   part	
   of	
   the	
  
Association	
   for	
   Crime	
   Scene	
   Reconstruction	
   at	
   the	
   time	
   of	
   making	
   reservations	
   in	
   order	
   to	
   be	
   eligible	
   for	
   the	
   special	
   group	
  
rate.	
  Please	
  call	
  800-‐222-‐2446	
  to	
  make	
  reservations.	
  When	
  booking	
  online	
  use	
  the	
  conference	
  link	
  via	
  the	
  ACSR	
  website	
  
(www.acsr.org).	
  	
  The	
  group	
  rate	
  is	
  available	
  three	
  days	
  before	
  and	
  after	
  the	
  conference	
  based	
  on	
  availability.	
  
	
  

CASA MUNRAS HOTEL AND SPA
700 MUNRAS AVENUE, MONTEREY, CALIFORNIA 93940
Telephone: 831-375-2411

SUBMIT	
  REGISTRATION	
  FORM:	
  
	
  

	
  
	
  
	
  
	
  

	
  

By	
  mail	
  to	
  	
  
ACSR	
  Treasurer	
  M.	
  Noedel	
  
4227	
  South	
  Meridian	
  #583	
  	
  
Puyallup,	
  WA	
  	
  98373	
  	
  
	
  
Federal	
  Tax	
  Identification	
  #:	
  73-‐1397886	
  	
  

By	
  e-‐mail	
  as	
  an	
  attachment	
  to	
  
ACSR	
  Treasurer	
  Matt	
  Noedel	
  at:	
  
mnoedel@att.net	
  	
  

	
  

DIETARY	
  RESTRICTIONS:	
  

	
  

By	
  FAX	
  to	
  
253-‐840-‐3889

	
  

	
  

QUESTIONS:	
  Check	
  www.acsr.org	
  for	
  conference	
  updates	
  and	
  hotel	
  information	
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ACSR Library
Requests

At the 2011 Annual Training Conference the Board of Directors
appointed Tom Adair as the ACSR Librarian. The Librarian is there
to assist members in researching topics, specific articles, and study
materials for the Crime Scene Reconstruction Certification exam by
managing the ACSR Library.
The Librarian is currently maintaining an ever-growing collection of
forensic science articles that currently exceeds 2,500 individual articles
from a wide variety of sources. Members may request searches of the
collection based on a specific topic.
The Librarian is also maintaining two copies of the following texts
that have been purchased for loaning to members studying for the
International Association for Identification CSR Certification Exam.
Members must meet the certification requirements and intend on
applying to take the exam within six months of requesting materials.
The Association will pay to ship the books to you; however, members
will be responsible for costs associated with returning the materials.
CSR Certification Reference Texts
• Bevel, Tom and Gardner, Ross. M. Bloodstain Pattern Analysis:
With an Introduction to Crime Scene Reconstruction, 3rd Edition. Boca
Raton: CRC Press, 2008.
• Walton, Richard H. Cold Case Homicides: Practical Investigative
Techniques. Boca Raton: CRC Press, 2006.
• Haag, Lucien C. Shooting Incident Reconstruction. Amsterdam:
Elsevier Academic Press, 2006.
To Make a Request
To request a copy of an article, articles relating to a topic, or one of the
CSR study books please contact Tom Adair at librarian@acsr.org.
To Make a Donation
The association is always interested in accepting donations of your used
books or articles for the benefit of the members. Donations can be
made in both electronic and paper formats. Those wishing to make a
donation can contact Tom Adair at librarian@acsr.org for instructions.
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In accordance with Article Three, Section II of the Bylaws of the
Association for Crime Scene Reconstruction, there is research grant
money available for qualified individuals.
Research grant monies up to $500.00 (U.S.), contingent upon
available funds, are accessible to all members in good standing including
provisional and student members. Grants may also be awarded to
non-member students currently enrolled in forensic science or similar
programs. The President-Elect shall assign a qualified mentor to
provide guidance to non-member students.

ACSR Research
Grants

Criteria
Grant applicants must be conducting original research in the area
of crime scene reconstruction and complete the research within a
12-month period following the grant award. Upon completion of the
research, the awarded applicant must submit the completed research for
peer review and publication in the Association Journal. If the awarded
applicant attends the annual ACSR conference, the awarded applicant
must present the research findings to the general membership.
Application Procedure
Grant applicants shall submit a letter (written or email) requesting the
grant to the standing President-Elect of ACSR. Letters shall be presented
as research proposals and shall detail clearly and systematically the plan
of scientific inquiry.
Grant applicants preparing their letters shall offer an objective for
the project in the form of a research problem, address the problem’s
significance, delineate the scientific methods and procedures they will
utilize to answer the research question, present a timetable for the
research, and provide an estimate of costs for the research.
Letters should detail current knowledge in a given area, speak to
knowledge gaps, if any, and specify the plan for addressing the gaps
or furthering the knowledge related to the problem. Grant applicants
shall identify the project director or lead investigator as well as the
applicant’s organization or institution.
Grant applicants should include in the letter the reasons for choosing
standard or nonstandard research methods, provide reviewers with
information about potential difficulties related to the research, and
present sufficient delineation of the applicant’s understanding of the
research.
Grant applications shall be peer reviewed through individuals
assembled by the President-Elect. Reviewers shall evaluate each
application using a competitive grant process. Based on recommendations
from the President-Elect, the Board of Directors shall award grants
based upon the strength and relevance of the research.
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A Call for
Research Ideas

Science is often described as a self-correcting body of knowledge.
With each question that is answered, we refine our prior theories and
our understanding of the natural world increases. With each question
answered, we also discover new questions we hadn’t even thought to
ask. The quest for knowledge is never ending.
Of course, forensic science shares these same characteristics. This
Journal seeks to advance forensic science by publishing original
works for the benefit of the entire forensic community.
To aid in this goal, we are asking all of you to consider some of the
problems you have seen in your everyday work. Perhaps a troubling
dilemma encountered on a real crime scene that you have not had
time to fully explore. Maybe a loose end from an old research project
you would like to see resolved.
Ideally, we would love to see you pursue research to answer those
questions and encourage you to do so. Unfortunately, most of us
are already swamped with other duties and often lack the time to
invest in our own research ideas. Meanwhile there are those, including students, who have the time and motivated to conduct research,
but lack a good starting point. The Journal would like to begin a
project to bring these two factors together. By collecting and posting
our collective research ideas to the ACSR membership, we engage
everyone in two very important aspects of the advancement of crime
scene reconstruction. First, we will all be helping to define where research is lacking. Second, by making that information accessible to
the entire membership we encourage others to pursue those answers
while at the same time focusing our efforts on the most important
problems.
Please collect your thoughts and send in those research ideas to
the Editor at editor@acsr.org. You can send in something as simple
as an unanswered forensic question you believe deserves research
to a well thought out research plan you lack the time or resources to
complete. The Journal will make those project ideas accessible to the
membership and hopefully we can get some answers for everyone.
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February 20-24, 2012
Crime Scene Reconstruction I
Frisco Police Department, Frisco, TX
Bevel, Gardner & Associates, www.bevelgardner.com

Training
Opportunities

March 5-9, 2012
Crime Scene Reconstruction I
Tulsa Police Department, Tulsa, OK
Bevel, Gardner & Associates, www.bevelgardner.com
March 12-16, 2012
Crime Scene Analysis and Reconstruction
Shelton, WA
Green Forensics, Inc., www.green-forensics.com
April 16-20, 2012
Bloodstain Pattern Analysis Level II
Denton, TX
Bevel, Gardner & Associates, www.bevelgardner.com
April 30-May 4, 2012
Bloodstain Pattern Analysis Level I
Seguin, TX
Bevel, Gardner & Associates, www.bevelgardner.com
May 14-18, 2012
Crime Scene Reconstruction II
Norman, OK
Bevel, Gardner & Associates, www.bevelgardner.com
July 30-August 3, 2012
Crime Scene Reconstruction I
University of Missouri-Columbia Police Department, Columbia, MO
Bevel, Gardner & Associates, www.bevelgardner.com
August 6-10, 2012
Crime Scene Reconstruction II
Flower Mound Police Department, Flower Mound, TX
Bevel, Gardner & Associates, www.bevelgardner.com
August 13-17, 2012
Basic/Intermediate Diagramming with CrimeZone Software
Lakewood, CO
Factual Diagrams, www.factualdiagrams.com
If you are an ACSR member and would like your training classes announced in the
Journal, contact the Editor at editor@acsr.org.
J Assoc Crime Scene Reconstr. 2012:18(1)
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Submission
Guidelines

The Journal of the Association for Crime Scene
Reconstruction is a peer reviewed forensic journal
that will accept original material that relates to crime
scene reconstruction or are deemed of interest to the
members of the Association. Articles generally fall
into one of the following categories:
Original Article: Manuscripts submitted for
peer review that provide original information
on techniques, methods, or theory of crime
scene reconstruction, original research, case
studies, or aspects of forensic study as they
contribute to reconstruction. Papers should be
approximately 1000 words or more in length.
Forensic Workshop: Manuscripts for brief
papers submitted for peer review that describe practical methods, equipment tutorials,
or practical scene processing tips that relate to
forensic study or aspects of crime scene reconstruction. Unlike original articles, Forensic
Workshop articles can describe non-original
topics that serve an educational role for the
membership.
Research/Technical Notes: These are very
short articles that document some aspect of
research or unusual observation at a crime
scene that contributes value to the field. These
papers generally involve a topic that is too
brief to yield a full-sized article.
Letters: Brief communications regarding
previously published work, the business of the
association, book reviews, or general information relating to crime scene reconstruction.
These articles are not peer reviewed, but are
printed at the discretion of the Editor.
Original material is defined as work that has not
been previously published and is not under consideration for publication by another publication. Submission of original material to the Journal implies
that it is original material and grants publication
rights to the Association for Crime Scene Reconstruction (ACSR), if approved.
All manuscripts should include a title, author’s
name, abstract of 150 words or less, the main body
of the manuscript, and references. The abstract is
a brief summary of the key points of the article.
Authors are encouraged to also include a list of
suggested keywords, however, the final list of
keywords is at the discretion of the Editor.
The body of the manuscript should be organized
in a logical flow that best communicates the
material. For original research this should include a
statement of the purpose of the research, hypothesis,
materials, procedures, results, and conclusions.
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Original research should be described in sufficient
detail to allow others to repeat the experiment to
verify results. However, peer review does not require
actual repetition of the experiment.

Peer Review Process

Peer review and editorial review of manuscripts
is generally completed within three months of
submission. The review process involves the
submission of a redacted manuscript to at least
three peer-reviewers selected by the Editor who
are qualified to review the subject matter of the
manuscript. The Editor maintains an Editorial
Review Board to perform most reviews, but also
retains the right to use reviewers who are not on this
list for the purpose of avoiding conflicts of interest,
seeking specific areas of expertise, or evaluation of
new reviewers. In all cases the Editor will endeavor
to maintain the anonymity of the author and the
reviewers. Submissions written by the Editor will
require the assignment of an acting-Editor who will
carry out the entire review and acceptance process
in the same manner.
Acceptance of material for publication occurs
only after the review process is completed and
appropriate revisions have been made and accepted
by the author. The final acceptance and timing of
the publication is at the discretion of the Editor. The
primary author must include his or her full name,
affiliation, contact address, phone number, or e-mail
with the submitted manuscript.

Reprint of Articles

The Journal will permit reprinting of articles based
upon the wishes of the author. Such permission may
be expressed through a Creative Commons licensing
(see below), however, in cases where all rights are
reserved or the article will be altered in some way
in the new publication, the author will have to
agree to the reprint in writing to the Editor. The
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