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ABSTRACT

Scars, Marks and Tattoo (SMT) are imprints on the skin that
have been shown to be useful by law enforcement agencies
for identification of a non-skeletalized body. Tattoos also give
specific identifying clues as to the social status, personality,
religious affiliations, or affiliations with criminal organiza-
tions (e.g., street gangs). However, matching of tattoo im-
ages is primarily based on human-assigned class labels. This
process is not only time consuming, but is subjective and has
limited performance. We have designed and built a prototype
content-based tattoo image retrieval system. Given a query
image, the system computes the similarity scores between the
query and stored templates based on image content (shape,
color and texture) and retrieves the top-N most similar tattoo
images from the database. The retrieved images will assist
law enforcement agents to narrow down possible identity of
a victim or criminal based on the identifying clues provided
by the tattoo image (e.g., gang membership, religious affil-
iations, etc). The user can also input ancillary information
about the tattoos (e.g., class, subclass, size, and color) in the
query to speed up the search and improve the quality of re-
trieval. The proposed system architecture is compatible with
the American National Standard for Information Systems -
Data Format for the Interchange of Fingerprint, Facial, Scar
Mark & Tattoo (SMT) Information [15]. Our preliminary re-
trieval results are based on a database of 4,000 tattoo images,
representing 10 different tattoo classes.

1. INTRODUCTION

Tattooing refers to any scar, branding, mark, tattoo, or other
permanent human body art or modification deliberately placed
on the body for purposes of decoration, ornamentation, or
adornment [1]. Tattoos have been used in ancient cultures for
thousands of years to indicate tribal identity and have served
as “rites of passage, marks of status and rank, symbols of re-
ligious, decorations for bravery, marks of fertility, pledges of
love, punishment, amulets and talismans, protection, and as
the marks of outcasts, slaves and convicts”[1].

Today, people choose to be tattooed for cosmetic, reli-
gious and magical reasons, and as a symbol of belonging to

Fig. 1. Examples of most popular tattoo designs, based on Internet
search [2]. (a) Tribal tattoos (account for nearly a third of all tattoo
designs); (b) Japanese/Chinese characters (account for nearly twenty
percent of all tattoo designs); (c) Skull tattoos; (d)-(e) Religious tat-
toos; (f) Star tattoos; (g) Eagle tattoos (chosen by men for military
service; (h) Butterfly tattoos (the most popular feminine tattoo de-
sign request).

or to show their affiliation with particular groups (see Fig-
ure 1). The National Geographic News stated that 15% of
Americans have been tattooed (∼ 40 million people) [3]. Ac-
cording to Harris Poll conducted in 2003, 36% of Americans
aged 25-29 have one or more tattoo [3]. This rise in pop-
ularity has been accompanied by the adoption of more per-
sonalized and intricate tattoo designs in visible body areas.
As a result, tattoos are becoming increasingly useful as tools
for personal identification primarily in forensic applications.
Jain et al. defined ancillary information (such as scars, marks
and tattoos) to primary biometric traits (e.g. fingerprints) as
soft biometric traits for human identification [4]. There has
been an increased emphasis on the use of these soft biometric
traits in various identification tasks when primary biometric
traits are either no long available or are noisy and corrupted.
For example, tattoos have helped to identify victims of 9/11
terrorist attacks [5] and Asian tsunami [6] (see Figure 2). In
fact, tattoo pigments are embedded in the skin to such a depth
that even severe burns will often not destroy a tattoo. Scars
and tattoos were also used to identify the body of Al Qaeda
leader Abu Musab al Zarqawi, who was killed during a U.S.
air strike in Baghdad in 2006 [7]. In September 2006 Michael
Munafo, who broke into hundreds of cars was arrested after
he was identified based on the tattoos on both his arms and


