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Abstract: Increasing numbers of long-term studies have shown that natural marks can be used to identify
individuals using a photographic file index. Photographic identification is a powerful non-intrusive method
for obtaining information on behavior, population size and live-history parameters in wild populations.
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that natural marks can be used to identify indivi-

duals using a photographic file index. Photographic
identification is a powerful method for obtaining infor-
mation on behavior, population size and life-history pa-
rametersin wild populations.

I ncreasing number s of long-ter m studies have shown

Thismethod isnon-intrusive and henceis particularly advanta-
geous in studies of threatened and endangered species. Yet han-
dling large quantities of photographsistime consuming and prone
to error. Computer-aided matching can speed up the process of
individual identification from photographs. | used a three-dimen-
sional (3-D) computer matching system on Serengeti cheetahs and
tested its accuracy. This matching system was devel oped by Hiby
and Lovell (1990, 2001) for marinemammalsoriginally. Thismethod
enabled me to determine demographic parameters for the cheetah
population which were useful in constructing apopul ation viability
analysis(Kelly and Durant 2000).

Cheetahs of the Serengeti Plainswere photographed beginning
in 1969. From 1969-1991 most photographswere not distinguished
in thefield, creating a backlog of 10,000 photographs of unidenti-

fied individuals. | entered these photographs into the computer
and digitized the backbone, belly line, shoulder, and hip joint for
each animal. A 3-D model of the cheetah’s body is projected onto
the photographic image allowing the computer to line up its 3-D
model with the two-dimensional photographic image. This tech-
nique allows the user to enter photographs regardless of orienta-
tion of the animal to the camera. The model can be rotated and
rolled to line up with the image. Subregions of a cheetah’s coat
patterns are extracted and compared to others. Cheetahs with high
correlations between dark and light patterns score high similarity
coefficients and hence are amatch.

| found the program to be extremely accurate. At similarity coef-
ficients of 0.500 the computer was nearly 100% accuratein predict-
ing a match. The number of missed matches by the computer was
only 6.5% when using a similarity threshold of 0.450. However,
missed matches can be further reduced by including morethan one
photo of each animal. | also found that poor quality photographs
and those at skewed anglesto the camera produced lower similarity
coefficients, resulting in more missed matches. However, itisstill
useful to use such photographs as they often match to high quality
photographs.

Entering each photograph takes 1-3 minutesand comparing two
photographs takes 2-4 seconds. Hence, tens of thousands of com-
parisons can be run overnight. It only takes an hour or two to train
an operator to use the program. No reliance on observer memory is
required, making this method robust to user inexperience. This
method provides an accurate and fast way to deal with large quan-
tities of photographs of individualsand it can be modified for other
species with complex yet variable coat patterns.
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