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ABSTRACT: William R. Maples practiced many aspects of hu-
man identification using simple and relatively inexpensive video
superimposition equipment. |dentification of skulls by comparison
to known photographs was a primary concern. Clear, smiling pho-
tographs revealing the spatial relationships of the teeth to one an-
other led to uncomplicated positive identifications. However, with-
out benefit of dentition, how accurate was an identification based on
the alignment of soft tissues with the underlying skull? Most im-
portantly, how often would afalse positive result when anterior den-
tition were not available?

A study conducted by this author and Dr. Maples used three hu-
man heads and 98 profile and full-face photographs. A 0.6% inci-
dence of false match resulted when both views of the face were
used. Lateral view and frontal view superimpositions were identi-
fied incorrectly in 9.6% and 8.5% of the sample respectively. Asa
result, multiple photographs from varying angles were requested for
superimposition identity cases.

Additional applications in laboratory case work were devel oped
for the equipment. Light boxes under the television cameras al-
lowed radiographic comparisons. Video taped comparisons of ante-
mortem and postmortem radiographs were shown to medical exam-
iners and families as proof of identification.

Dr. Maples and this author were also involved in several casesin
which photographs taken by a surveillance or ATM camera were
compared to court ordered photographs of an aleged perpetrator.
One case, which went to trial, led to the conviction of a habitual
criminal under Florida statute. This individual had a condition
known as Stahl’s ear, a deformation of the cartilaginous structure.
The ear was seen clearly in many of the ATM camera photographs
and was aligned easily with the known photographic sample.
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Video superimposition and it’ s varied applications were areas of
active research and casework for Dr. William Maples and this au-
thor at the C.A. Pound Laboratory from 1987 until 1992. Dr.
Maples became interested in the technology at a presentation of
skull-face superimposition at the American Academy of Forensic
Sciences meeting in 1976 (1). In late 1986, with the dedication of
the C.A. Pound Laboratory, he was able to pursue these interests.
One of hisfirst purchases for the new laboratory was video super-
imposition equipment. State of the art equipment at that time in-
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cluded two high resolution black and white television cameras, an
electronic mixing board, a video monitor, and two super VHS
video recorders (Fig. 1).

Multiple usesin forensic investigations were devel oped with this
equipment. This paper discusses three applications of video super-
imposition to forensic case work: skull/photograph superimposi-
tion, radiographic comparison, and photograph/photograph super-
imposition. The first application, comparison of an unknown skull
with a photograph of the putative deceased, became an immediate
areaof interest. A caseinvolved theidentification of a 15-year-old-
female victim of homicide with no dental records or medical X-
rays. The girl, missing for 10 days, was mostly skeletonized in the
high heat and humidity of Florida. Her identity was based on a su-
perimposition of her skull and face with particular concentration on
the alignment of her teeth.

The second technique, comparison of antemortem and post-
mortem radiographs for identification purposes, isacommon tech-
niguein forensic pathology and anthropol ogy (2,3). Heal ed trauma,
anomalous structures, skeletal and dental morphology, and trabec-
ular patterns are analyzed for congruence between radiographs. A
superimposed comparison of X-rays proved useful when the areas
of interest were small or hard to visualize with side by side or over-
lay techniques. We found that superimposing the images enhanced
the clarity of the comparison greatly.

Third, a comparison of crime scene surveillance or trap camera
photographs with photographs of the suspected perpetrator cameto
be an area of interest for us. Due to the poor quality of most scene
photographs, this technique was used more often for exclusion of
suspects. However, a case is presented in this paper in which a
match between photographs taken at an ATM and court ordered
photographs of the suspect was used in the prosecution of an ag-
gravated assault and robbery.

Skull/Photograph Superimposition

Identification of unknown skulls by comparison with images of
aperson, whether painted or scul pted, were first applied to confirm
theidentify of historical figures (4-6). Photographic methods have
employed a wide variety of technique in aligning face and skull
(7-20). These procedures usually involve a still photograph of the
skull which is overlayed with the facial photograph. Electronic
video equipment simplifies the process and in various forms uses
two video cameras and amixing device to superimpose two images
(21-29).

The exact alignment of numerous teeth with nearly infinite vari-
ation in size, shape, and positional relationships constitutes a posi-
tive identification (13,20). The question remained, however, as to
the reliability of video superimposition for positive identification
without anterior dentition, relying on just the facial soft tissues and
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FIG. 1—Video superimposition equipment.

underlying bone. Most importantly, how often would a false posi-
tive result when anterior dentition were not available?

To answer these questions, three white male human heads aged
19, 57, and 81 years old, were purchased from an anatomical board.
The heads were photographed in front and profile planes and de-
fleshed. Each head was compared to 100 sets of mug shots supplied
by the local sheriff’s office. The adult, white male mug shots in-
cluded front and profile views of the head. Some photographswere
cropped improperly or the subject had too much facial hair, thus a
total of 97 profile photographs and 98 full-face photographs were
utilized.

Criteria for a good match between skull and photograph were
developed using the three skulls in the test sample and several
positively identified forensic case skulls. The skulls were com-
pared to their known facial photographsto determinethe exact re-
lationship between bony areas and surrounding soft tissues.
Twelve requirements for each view are outlined in a previous
publication (30).

None of the photographsin the samplewere of the subject skulls.
Thus, a match between skull and photograph represented a
misidentification. Profile view and full-face superimpositionswere
incorrectly identified in 9.6 and 8.5% of the sample respectively.
The full-face comparisons were completed at a different time than
the profile view comparisons. After al the data were collected, it
was found that on two occasions a skull matched the full-face pho-
tograph and the profile photograph of the sameindividua. Thisre-
sulted in a 0.6% incidence of misidentification when a skull was
compared to both views (30). These data led us to request multiple
photographs from widely varying angles when it was necessary to
prove or disprove identity by superimposition.

AntemortenyPostmortem Radiograph Comparison

The video superimposition set-up proved useful for antemortem
and postmortem radiograph comparisons. Often in such compari-
son, there are no anomal ous or pathological features. The compar-
ison is between skeletal structures that are common to most of the
human population. It becomes necessary to find variation in the

gross and internal morphology of the osseous elements. If the re-
mains are conflagrated, or fragmented by other methods, the body
areas available postmortem may be limited to minute areas of tra-
becular bone such as the alveolar bone between tooth sockets.
Comparison of bone fragments such as these are often all the evi-
dence available for identification.

Toalignasmall areaof trabecular bone, multiple postmortem X-
rays were usually necessary to reproduce the exact angle of the X-
ray beam through the boneto the plane of the film. Once the match-
ing postmortem film was produced, the X-rayswere placed on light
boxes and the image was captured by the television cameras and
viewed on the monitor. The ability to enlarge the X-raysto asize
that is comfortable to work with and to make horizontal and verti-
cal passes with the camerasto ensure exact alignment of structures,
sometimes afew millimetersin size, aids the analyst’s confidence
in the identification. To enhance the viewability of the comparison
we sometimes photographed the antemortem X-ray, and a print
with the blacks and whitesreversed was prepared. Thisclarified the
differentiation between antemortem and postmortem films.

The radiograph comparisons were recorded on video tape so
they could be shown to family members, medical examiners, and
district attorneys for proof of identification. A taped presentation
directed the eye of the viewer to a particular structure in an X-ray.
Asthe tape moved slowly between the two radiographs, the viewer
could more accurately interpret the skeletal or dental morphology.

Photograph/Photograph Superimposition

Photographs taken by a surveillance or trap cameraat an ATM,
convenience store, or bank oftentimes lead to a suspect. In many
cases, the photographic or video evidence is the sole link of a per-
petrator to a crime. We applied the video superimposition equip-
ment to compare scene photographs with known photographs of a
suspect.

We evaluated cases for merit prior to accepting them. We com-
pared a photograph of the suspect, often a mug shot, to the pho-
tographs or video tape from the scene. If many shared characteris-
ticswarranted continuation with the case, permission of the subject
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or a court-order was obtained to allow us to take known pho-
tographs of the suspect. The scene material was evaluated for the
clearest views of the suspect’s face with good focus and the |east
amount of graininess. These were madeinto a contact print that ac-
companied the photographer to the session with the suspect. This
material was referred to often during the photo shoot. Recreating
the angle of the face to the camera, as it was recorded in the scene
photographs, was the objective.

After the comparative analysis of the faces, three conclusions
were possible: exclusion, possible but not conclusive, and match.
Exclusion of the suspect was a frequent finding. In one case, sev-
eral calls from citizens indicated a single suspect, who was in no
other way linked to the crime. Although the perpetrator, caught on
film by atrap camera, and the suspect looked similar, careful anal-
ysis of the facia proportions excluded the suspect. We worked a
few cases where the two sets of photographs gave a match; how-
ever, the quality of the scene photographswas not sufficient to war-
rant positiveidentification. In one case, there were two female sus-
pects and both matched the grainy scene photographs.

One particularly interesting case of a match led to presentation
in criminal court of avideo tape with four photograph/photograph
comparisons (Figs. 2—4). The circumstances were an assault, theft
of an ATM card, and theft of money from bank accountsviaATM
withdrawal. Thirty-seven photographs were taken of the perpetra-
tor at the ATM machine over the course of several hours. Full left
and right profile shots, as well as multiple angles over the front of
the face, were available.

The clinching factor in the positive identity of the perpetrator
was a congenital deformation of the cartilaginous structure of the
ear, known as Stahl’s ear. The deformed right ear was seen clearly
in many of the ATM camera photographs and was aligned easily

with the photographs taken of thisfellow under court order (Fig. 4)
(31). The guilty verdict resulted in the conviction of an habitual
criminal who was sentenced to lifein prison.

Discussion and Conclusions

Inall three techniques, the quality of known and questioned pho-
tographs or radiographs is essential. The photographs we received
for skull/photograph identification were commonly mug shots,
driver's licenses, or family photos. Driver's license photographs
are usualy full face and benefit from the enlargement capabilities
of the equipment. Mug shots and family photographs often repre-
sent varying anglesto the camerafilm plane. We requested at | east
two quality photographswith an attempted difference of 90 degrees
between the two.

When comparing two sets of photographs, the scene pho-
tographs must be focused and show useful characteristics of the
face of the perpetrator. We examined frequently the photographs
with a stereomicroscope to ascertain the amount of grain, clarity of
features, and shadow detail. Obstructing factors such asfacial hair,
long head hair, hats, scarves, sun glasses, masks, and shadows can
render crime scene photographs usel ess.

Antemortem radiographs differ in clarity of the osseous struc-
tures. Soft tissue thickness has great influence, thus, skull radio-
graphs tend to be clearer than abdominal X-rays. Postmortem ra-
diographs, however, need not be of poor quality. With a deceased
body, or portions thereof, the amount of radiation exposure is not
an issue. Bearing thisin mind, the antemortem radiographs need to
beevaluated first for structuresthat lend themsel ves to comparison.
Simple trabecular patterns found just medial to the cortex of long
bones are acceptable, whereas the trabeculation in calcanei, verte-

FIG. 2—Full face match.
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FIG. 3—Left profile match, normal left ear.

FIG. 4—Close-up of deformed right ear.
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bral bodies, and the metaphyses of long bones are too complex for
comparative purposes. After an area has been selected, a clear and
exactly aligned postmortem radiograph can be attained with alittle
effort.

As with many techniques in forensic science, the experience of
the analyst and the integrity of the equipment is of premier impor-
tance. The superimposition work was completed by anthropolo-
gists who spent many hours comparing skulls to photographs, pho-
tographs to photographs, and radiographs one to another.

The equipment described in this article does not include a com-
puter. This alleviated cost and perhaps added credibility to the
comparisons. Computer assisted superimposition can ease the
comparison process (29); however, computer software can also be
used to manipulate images. This fact might be used to plant doubt
by a wily attorney. For example, the defense attorney asked how
we got our computer to put sunglasses on his client’s face as he
viewed a fade from one photograph to the other on the video tape
discussed abovein photograph/photograph superimposition. When
we stated no computer was involved, he knew this was not an av-
enue for imparting doubt to the jury.

The results obtained in the skull/photograph study were helpful
in multiple areas. Skull/photograph superimposition is complex in
that one is not comparing the same item. A thorough study of
known skulls with their own photographs is necessary to under-
stand the complex relationship of soft tissue to bone in the face.
This was accomplished by comparing the study skulls with their
known facial photographs and aso known identity cases. With two
notabl e exceptions (25,32) this areawas not well-defined in the lit-
erature until the publication of our results (30).

In conclusion, we were also able to quantify the rate of misiden-
tification that could be expected of an experienced practitioner of
skull/photograph superimposition. In over 25 photograph/skull su-
perimposition cases that Dr. Maples and | worked between 1988
and 1992, the identity of the individual has yet to become an issue
in the courtroom. However, the 99% accuracy rate for video super-
imposition with no anterior dentition and widely varying facial pho-
tographs makesiit’ s acceptance in court possible and reasonable.

Radiographic and photographic comparisons are more straight-
forward in that the same object is compared. Video superimposi-
tion equi pment enhances the comparison by enlarging the areas be-
ing compared and allowing for avideo tape of the analysisthat can
be slowed enough for a viewer to see the results clearly.
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