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The Fujifilm FinePix S3 Pro UVIR
for the forensic-document examiner and forensic photographer

HERE IS SOMETHING NEW

under the sun—relatively speaking

—for the forensic-document
examiner and the forensic photographer.
For quite a few decades, these two
groups of professionals have been using
conventional film as a mainstay for
examining evidence that is beyond the
visible (VIS) spectrum, which is about
400 to 700 nm (nanometers). The areas
most applicable to using film are the
long-wave ultraviolet (LUV) spectrum,
which is approximately 300 to 400 nm,
and the near infrared (NIR) spectrum,
which is approximately 700 to 1100 nm.
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Top Photo—Text made with three different
pens as imaged in the visible (VIS) portion
of the spectrum. (87C filter on camera;
incandescent lamp with 60-watt bulb; shot
with /5.6 at 1/180 second).

Middle Photo—Same document but using
near infrared (NIR) reflection imaging.
(87C filter on camera; incandescent lamp
with 60-watt bulb; 1/5.6 at 1/180 second).

Bottom Photo—Same document but using
infrared luminesence (898 filter on camera;
painting with blue Mini Maglite flashlight;
/2.8 at 20 seconds).

Written by Gerald B. Richards, MS

Silicon-based, real-time television
systems have been utilized since the
late 1970s as a substitute or replace-
ment for film. Also, many enterprising
individuals have taken conventional
CCD (charge-coupled device) cameras
and removed the blocking filters in front
of the sensors so they could accept
ultraviolet and near infrared energy.
Most CCD sensors are sensitive to
energy from approximately 380 nm to
1000 nm. All three imaging systems—
film, TV, and converted CCD cameras
—have a number of advantages and
disadvantages.

KODAK) Ceior Control Patelies

W-WWN&% 'llillﬂllm

\‘vH

s IRFE
HES RES e

Top Photo—This photo is of a color chart
with card containing text written with UV
pens. (UV/NIR cut; VIS pass filter on cam-
era; incandescent famp with 60-watt bulb;
1/4.6 at 1/45 second.)

Middle Photo—Same document but using
UV luminescence imaging. (UV/NIR cut;
VIS pass filter on camera; 15-watt fluores-
cent black light; /4.8 at 1/60 second).

Bottom Photo—Same document but using
UV reffectance imaging. (18A filter on the
camera; 15-watt fluorescent black light;
1/4.8 at 1/15 second).

What we really want to talk about
today is the new kid on the block: the
Fujifilm FinePix S3 Pro UVIR camera.
On this dedicated, commercially pro-
duced digital single-lens reflex (SLR)
camera, the manufacturer intentionally
avoided cluttering it up with blocking
filters—and they optimized the cam-
era’s CCD sensor for use in the LUV,
VIS. and NIR portions of the spectrum.

These specific design elements
make the FinePix S3 Pro UVIR a new
breed of camera.

In September of 2006, just after the
camera’s introduction, I was asked by
Penn Camera to test and evaluate the
new S3 Pro UVIR from the perspective
of a forensic-document examiner and
photographer. Based on this initial
evaluation, a number of things became
apparent, the foremost of which was
that the camera had little value with-
out additional equipment that would
support its basic function of imaging
in the LUV, VIS, and NIR portions of
the spectrum. Penn Camera has since
put together a camera, lens, and filter
package designed specifically for
forensic-document examiners and the
forensic photographers. Interestingly,
this special package is also useful for
applications such as art and medical
photography.

The S3 Pro UVIR camera
is not a turnkey system

A photographer who is thinking about
buying this particular camera should be
aware that a good understanding of
ultraviolet/near-infrared imaging and
photography is necessary in order to be
immediately successful. Otherwise.
one must plan on using the camera as
a means of acquiring that knowledge
over a period of time. When using this
camera, examinations and experimen-
tation are conducted by manually
changing filters, camera settings, and
various lighting techniques. In this way.
it makes an excellent learning tool.

There are some frequently asked
questions regarding this camera. This is
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one of them: “Will the S3 Pro replace
or be a substitute for the Foster &
Freeman VSC or other LUV/NIR
imaging systems?”

The answer here is not clear-cut.
The VSC is a highly automated system
with numerous push-button control
features and a wide variety of filtering
techniques that make it an outstanding
examination tool. On the other hand, it
is expensive and relatively bulky for
fieldwork. Although both systems will
provide LUV, VIS, and NIR images,
each has specific advantages and dis-
advantages. Cost obviously must be
taken into consideration, along with the
individual’s requirements and skills.

Setting up the imaging system
to fit your needs:

The first order of business would be to
select a lens. The S3 Pro uses a Nikon
lens mount, a feature that provides a
relatively wide selection of lenses. I
tried a Nikon 60mm /2.8D AF Micro-
Nikkor; a Tamron SP AF28-75mm
f/2.8 XR Di Macro; and a Tamron SP
AF17-50mm /2.8 XR Di II. Each lens
was evaluated at working distances for
covering areas ranging from a 3-in.
signature to an 8.5 x 11-in. sheet of
paper, the most common image sizes
for the forensic-document examiner. In
addition, each lens was evaluated as to
whether it formed a “hot spot™ when
images were produced using NIR
reflectance. This is somewhat common
with lenses not specifically designed
for NIR.

For my work on a copy stand, [
found that the Tamron SP AF28-
75mm /2.8 XR Di worked best with a
copy stand working distance of approx-
imately 13 in. for the signature and 22
in. for the full sheet of paper. Thirteen
to 22 in. is reasonable for subject-to-
camera distance, lighting, and viewing
through an eyepiece or viewing screen.

Although all three lenses showed
some hot spots with NIR reflectance,
none were objectionable enough to
override the good working distances.
(There may be other lenses that offer a
similar working distance but with a
lesser hot spot or none at all. This, of
course, would be a whole project in
and of itself.)

The next thing needed is a good,
sturdy copy stand on which to mount

the new camera and lens. I have used
a Canon copy stand and a heavy-duty

tripod successfully (Photo 1 on Page 34).

Tips on how to

create the right lighting
We will need some energy—or lights
—in the parts of the spectrum that our
system will be imaging. Normal.
incandescent light bulbs will work
great for reflective imaging in the VIS
and NIR portions of the spectrum. For
LUV imaging, most “black™ lights
will work well, and they do not need
to be expensive. I normally use two
15-watt florescent black lights that I
purchased for approximately $20 each
from a local hardware store.

The most difficult problem is usu-
ally finding a good blue/green light
source to produce and image lumines-
cence in the NIR. For this work, I pre-
fer to use a very powerful portable
handheld LED light, with 4 watts of
optical power, from Light Diagnostics
in Murray, Utah. This light is reason-
ably priced at about $800 and is great
for both laboratory and fieldwork.

If you are on an extremely tight
budget and would still like to produce

NIR luminescent images, the S3 Pro
provides an old-fashioned photographic
means to this end. The S3 Pro will only
allow a 30-second time exposure due to
the heat produced by the sensor—but
if you work at /f2.8 in a dark room, you
can use a small blue/green flashlight
to “paint with light”. This technique of
painting with light will produce quite
acceptable NIR luminescent images,
such as those used in the discrimination
of inks by forensic-document examin-
ers. The flashlight that I found to be
most useful for this paint-with-light
purpose is the blue L.E.D. Upgrade
trom Nite Ize, Inc. for the AA Mini
Maglite. It is available for about $10 if
you already have the $20 Mini Maglite.
So, with a 60-watt incandescent white
lamp, a 15-watt LUV florescent lamp,
and Maglite upgraded with a blue LED,
you are essentially in business as far as
light sources are concerned.

Obviously, you can expand the
intensity, variability. and functionality
of your light sources as far as your
budget will permit. After all, a $5,000
or $10.000 alternate light source (ALS)
is difficult to beat—but not everyone
can afford it.

Peca Kodak Designation Approx. Band Pass (nm)

900 18A 250 - 390 and 680 - 750

916 VIS 400 - 750

902 70 680 and up

912 88A 715-1120

914 898 710 and up

904 87 760 and up

910 87C 800 and up

908 878 400 - 435 and 910 and up

906 87A 910 and up (steeper slope than 87B)

Chart 1—This is a list of the nine filters that Peca Products offers, along with their Kodak
equivalent numbers and their approximate band passes in nanomelers {(nm).

Peca Kodak Designation Approx. Band Pass (nm)
900 18A 250 - 390 and 680 - 750
916 VIS 400 - 750

914 89B 710 and up

904 87 760 and up

910 87C 800 and up

Chart 2—if your budget is restricted, you should be able to obtain reasonable resufts with

the five fifters fisted in this chart.
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The necessary filters

for your photo-imaging session
The third facet of our imaging triad—
and perhaps the heart of what we can
do with the basic imaging system and
energy sources (lights)—is composed
of the special filters. These are used to
restrict the wavelengths of light that
we need in order to reach the sensor
and do the job we desire.

Until recently, finding filters that
can be used for LUV, VIS, and NIR
examinations with an imaging system
such as the S3 Pro was perhaps the

Photo 1—You will need a good, sturdy copy
stand—similar to the one shown here.

Qulck
is it human blood
...0r animal?

THERE’S ONLY ONE QUICK AND SURE WAY
TO TELL THE DIFFERENCE AT THE CRIME SCENE:

THE RSID-BLOOD CONFIRMATORY TEST

When you need to make a decision on blood-related evidence, use the only
forensic-specific confirmatory test for human blood: RSID-Blood.

[ Convenient strip-test format yields test results in 10 minutes
Q Does not cross-react with any other human or animal body fluids

FREE SAMPLES AVAILABLE FOR GOVERNMENT CRIME LABORATORIES

RSIDG-9
RAPID STAIN IDENTIFICATION SERIES

RSID-Semen ¢ RSID-Saliva » RSID-Blood

Validation studies, protocols, and newsletters are on our website:
www.IFI-TEST.com/rsid.html

NIFI

DNA TESTING & TECHNOLOGIES
TEL 866-434-2400 FAX 708-978-5115
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biggest obstacle. There was no single
source for most of the filters required
for this work and suitable for cameras
—and it was impossible to find a set
of filters in one package. However,
when the S3 Pro was introduced, Peca
Products, Inc. saw an opportunity and
produced a full set of filters for this
camera in both 52-mm and 62-mm
sizes. (It should be noted that the 52-
mm filters may have some vignetting,
depending on the focal length of the
lens being used. The 52-mm filters are
less expensive, however. The nine fil-
ters that Peca Products produce and
sell can also be obtained as a package
through Penn Camera. Chart 1 on
Page 33 shows the Peca filters, and their
Kodak equivalent numbers.

One of the great things that Peca has
done with these filters is to provide on
their website both a spectral transmis-
sion chart and table for each filter. This
allows the forensic-document examiner
or forensic photographer to see exactly
what type or amount of energy is pass-
ing through the filter. Unfortunately,
Fujifilm has not provided a spectral
curve for the camera sensor, which
would be helpful in matching the light
sources and filters with the S3 Pro.

There are many filters and filter
combinations that can be used with this
camera, only limited by imagination,
budget, and need. However, if budget
is the main issue, a forensic-document
examiner or forensic photographer
could obtain reasonable results with
just the five filters listed in Chart 2 on
Page 33.

The value of

a homemade filter slide
Although the filters can be threaded
into the lens, changing them can be
difficult and time-consuming. To make
things easier, I devised an inexpensive
solution—but it does take a few shop
tools or crafting skills.

1 produced a filter slide by purchas-
ing a Cokin P filter holder and 67-mm
lens-adapter ring. Such a holder is
available for about $25 in most camera
shops. The slide uses the bottom slot
of the Cokin filter holder. The slide
itself is made from a sheet of aluminum
or stiff plastic. T used aluminum since
I have the tools necessary for cutting
light metal. The sheet needs to be .06 in.
thick and 3.25 in. wide by 8 in. long
(see Photo 2). There will be two holes.
Each hole will have a diameter of 2 in.
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They should be centered on the 3.25-
in. width of the slide—and be set in
2.25 in. from each end of the slide.
The holes may need to be sanded to
make them slightly larger so the filters
will fit loosely in each hole. A small
hole can be drilled at the very edge of
the length of the slide. 1.0 in. from
cach end. with a small screw and nut
inserted to act as a stop to center the
slide hole with the lens opening.
Again, this filter slide is not necessary
to make the system work. but it does
make life a little easier.

Summary
Fujifilm’s FinePix S3 Pro UVIR can
be a great asset to both the forensic-
document examiner and the forensic
photographer. Almost all of the UV/IR
images traditionally obtained through
film or television systems can now be
captured in near real time at an excel-
lent resolution. In addition, the Fujifilm
FinePix S3 Pro UVIR system is reason-
ably priced, extremely portable, and has
the added advantage of being available
as a conventional camera for documen-
tation when filtered properly. Although
this is not a turnkey camera system,
the serious examiner or photographer
will find it a powerful tool that can
provide many interesting images. (Q))

Useful inks
to pertinent websites
FinePix S3 Pro UVIR Camera
www.fujifilmusa.com/S3ProUVIR

Penn Camera
Www.penncamera.com

Foster & Freeman
www.fosterfreeman.com

Light Diagnostics

the Document Operations and Research
Unit and then later transferred as Unit
Chief to the Special Photographic Unit.
He curremily teaches a three-credit-
hour distance-leaning course on the
Technical Aspects of Questioned Docu-
ment Examinations for Oklahoma State
University. He also works as an exam-
iner of documents and photographs
under the business name of Richards’
Forensic Services in Laurel, Marvland.
He can be reached by telephone at the
following number:
301-725-3778

Photo 2—This is the homemade filter slide
described in the text of the article.

A Leader in Law Enforcement Technology

1168 North Pleasantburg Drive

Greenville, SC 29607

Ph: (864) 672-2780 / Fax: (864) 672-2787

Toll-Free: 1-866-632-2780

DIGITAL CRIMESCENE:

Secure, Immediate, Digital Photography

* Photos are written to archive media and SQL database as
digital negatives.

CRIME
SCENE

* Automated Workflow Manager ensures that every case is
seen by the appropriate supervisors or groups.

NIST MANAGER PLUS:
Fingerprint Archive & Retrieval Management
* Search and retrieve by any, all, or a combination of
imported or customizable data fields.
* Print agency, state, and FBI certified fingerprint cards.
+ Compliant with state & federal standards & requirements.

SAF-ID:

Single Automated Fingerprint Identification

www.lightdiagnostics.com

Nite Ize. Inc.
www.niteize.com
Peca Products, Inc.
wwwir-uv.com/IR-UV % 20Filters.htm
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* Adaptive image filtration eliminates noises, ridge ruptures,
stuck ridges, and extracts minutia reliably.
* Tolerant to fingerprint translation and rotation.

LiveScan Plus:
Live Scan and Integrated Booking Solution

* Modern, graphical user interface clearly instructs the
operator and provides immediate feedback.

* Software is designed to support all major live scan
vendors' FBI Certified hardware to allow agencies to
choose the live scan that best meets their needs.

* Automated Fingerprint Quality and Sequence Check
Integrate with NIST Manager Plus & Digital PhotoManager
for a complete Integrated Booking Solution.

ing as an Agent Examiner for several

vears, he was promoted to Unit Chief of

Microsoft® Certified Solutions Provider
www.dataworksplus.com
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