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Abstract

Keywords: unidentified corpse, fingerprint database, fiber-optic fingerprint scanner

Origin of study

Identification of unidentified corpses has always been considered one of the major
routine tasks of the police, for it is taken as a great shame by families who cannot retrieve
their missing family members. Besides, unidentified corpses of homicide cases would need
to be identified before the murderer could be found. As such, fingerprint cross-matching is
believed to be the most important method for the identification of unidentified corpses, and
about 200 unidentified corpses are successfully verified each year. However, due to
problems related to decaying corpses and incomplete fingerprint file information, the
identification of a significant number of unidentified corpses cannot be completed.
Therefore, if fingerprint cross-matching technology can be improved, there is little doubt

that many more unidentified corpses would find a way home.

Methodology and process

This study examines the various aspects pertaining to the processing of the fingerprint
cross-matching of unidentified corpses, and explores each kind of problem experienced in
practice. First of all, it is necessary to deal with the complex issue of decaying corpses,
which is considered the very first hurdle that may hinder fingerprint cross-matching.
Actually, a number of special circumstances related to the corpses need to be dealt with in
advance before unclear and hidden fingerprints can be restored. Besides, as numerous
problems have been found related to subsequent ink fingerprinting, a more simple and
effective evidence collection method is needed to obtain an ideal set of fingerprints.
Competent authorities working in the field still have many blind spots, which require
in-depth study of the problems to research feasible solutions as they seek a further

breakthrough in decayed corpse cases that can’t be fingerprinted.

Fingerprint database management and cross-matching is considered one of the key
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research priorities. In this regard, the fingerprint database of the Criminal Investigation Bureau
(CIB) has collected more than 60 years of information, and has become a unique and critical
information archive nationwide. Over the years, the archive has provided countless services for
national security, crime investigation, and identity authentication. With the increasing
accumulation of information, it takes both pragmatic and effective management measures in

order to maximize the effectiveness of the fingerprint database.

Major findings
1. Corpse fingerprint collection technology

This study has established the technical guidelines for comprehensive corpse
fingerprinting, and based on the different degrees of change from body dehydration to
hardening or becoming soft and rotten after soaking, a variety of pre-treatment methods
and operational skills have been researched and practiced. Right now, most unidentified
corpses are fingerprinted using ink pads, but the contours of many fingerprints are still
unable to be printed clearly. After identifying the root of the problem, this study would
propose an improved method for dealing with the main causes of ink smearing in the
fingerprinting process. In addition to the fingerprint ink stamp method used for corpses,
examples of the use of lighting techniques for fingerprinting has been put forward as well
as introducing a fingerprint powder method commonly used overseas to domestic

competent authorities for reference.

Unidentified corpses are oftentimes found lying in messy crime scenes, which makes
it challenging and inconvenient to ink stamp fingerprints, and so a more effective method
for collection is needed. For the purpose of this study, a brand new fiber-optic fingerprint
scanner has been developed, which only requires two simple tools, namely a flashlight and
glass slides using the principle of total light reflection to enable the details of fingerprints

to be clearly revealed.

2. Fingerprint database management and cross-matching
The CIB of the National Police Agency has made significant progress in recent years

Xl
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in fingerprinting. In the past few years, aside from the collection of fingerprints of
servicemen and women, crime suspects, and Chinese mainlanders in Taiwan, the CIB has
spent much effort in coordinating with relevant units to collect fingerprints from
perpetrators of sexual abuse, missing migrant workers, and the physically and mentally
disabled into the database, thus helping to enrich the fingerprint database. In recent years,
to enhance the quality and accuracy of fingerprints filed, the CIB has actively promoted the
use of fingerprint biological scanning equipment and has worked in conjunction with
business management assessment requirements for fingerprinting quality. Furthermore, the
CIB re-analyzed and corrected key information of its fingerprint database when their
fingerprint computer system was replaced in 2015 and 2016, and all of these measures

have effectively upgraded the quality of the fingerprint database.

3. Effectiveness of fingerprint cross-matching

This study has also discovered a blind-spot in domestic fingerprint cross-matching
from the phenomenon caused by hand skin falling off as it swells after absorbing liquid
during the decaying process; as such, fingerprints will be enlarged and swollen. Hence, if
the computer has not suitably narrowed down the ratio of the fingerprint during
cross-matching, it will miss the chance of matching the correct fingerprint. Moreover, the
fingerprint database built for the main purpose of crime prevention is inherently flawed as
the ratio of male and female fingerprints filed is found to have significant disparity, not to
mention the issue of the decreasing numbers of fingerprint cards from servicemen and
women Yyear after year. Actually, the existing fingerprint database cannot fully

accommodate the needs of cross-matching unidentified corpse.

Most important of all, the database is the cornerstone of fingerprint cross-matching,
while efforts made to enrich the sources and quantity as well as quality of fingerprints filed
have evidently boosted the performance of fingerprint cross-matching of unidentified
corpses. As such, the success rate of unidentified corpse identification has increased to
82.1% in 2016 from the previous rate of 70%, and has reached 82.2% from January to
October in 2017.
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Major strategies

XV

Based on the research findings, this study has put forward the following substantive
strategies with regard to each link of fingerprint cross-matching of unidentified corpses. A

number of immediate and feasible as well as long-term strategies are listed as follows:
For immediate and feasible strategies

Competent authority: Criminal Investigation Bureau (CIB), National Police Agency
Assisting authorities: Police bureau of each county and city

In the last two years, the identification rate of unidentified corpses has reached new
heights; nonetheless, many rotten fingerprints are still unable to be collected successfully
and delivered for matching, and a breakthrough in this area is considered the primary
motive of this study. Therefore, this study would, according to the degree of corpse rotting,
gather information on each scenario regarding the "pretreatment™ and "evidence collection
methods." Furthermore, this study has developed a fiber-optic fingerprint scanner for the
establishment of comprehensive corpse fingerprint processing guidelines. The scope of
application of such guidelines can be applied, to meet most corpse fingerprint collection
needs. In the future, such technology will be promoted and extended to first-line
processing police through education and training, so that more difficult fingerprints can be

cross-matched and thus help to enhance the identification rate of corpse fingerprints.

For immediate and feasible strategies
Competent authority: Criminal Investigation Bureau (CI1B), National Police Agency
Assisting authorities: Police bureau of each county and city

It is necessary to establish a forensic team for appointments, job rotations, and work
content to improve the system. The work of collecting fingerprints from unidentified
corpses is a heavy responsibility, and it is now assigned to the forensic team of every

police station. In addition to the on-site investigation work, the task of marshalling the



I

forensic team also needs to handle station administration duties. The complex work content
has led to high turnover of team members, resulting in imbalanced professional
competence, thus affecting the quality of the collection of fingerprints from unidentified
corpses. The police units should place urgent priority on forensic work by establishing a
forensic team to improve the system and continue on-job training to bridge the gap of new
knowledge as well as cultivate outstanding talents into professional fields. Other than this,
a regular supporting mechanism should be established between the Bureau forensic team
and police forensic teams (branch) of police stations so that when the former encounters
difficulty in collection of fingerprints from an unidentified corpse, the police forensic team
shall intervene in a timely fashion to assist with the successful collection of the

fingerprints.

For immediate and feasible strategies
Competent authority: Criminal Investigation Bureau, National Police Administration

As observed, the situation of hand skin peeling off corpses is not uncommon, as hand
skin will fall off from gloves when water is absorbed and will cause fingerprint swelling.
However, if there is no attempt to narrow the fingerprint ratio during computer
cross-matching, it is likely that the computer will miss the chance of matching the correct
fingerprint. As such, when fingerprint identification staff accept a case for the fingerprint
cross-matching of unidentified corpses, they should take the initiative to understand
whether there is a similar past situation for reference and correct the fingerprint input size

ratio in the computer on a timely basis.

For long-term strategies

Competent authority: Department of Household Registration, Ministry of the Interior

(MOI)

&
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At present, the CIB fingerprint database of the National Police Agency is primarily
utilized for crime prevention, with the main source of information from fingerprints of
crime suspects. On the other hand, since fingerprints of servicemen and women are
decreasing year after year, in addition to the significant disparity between the numbers of
male and females stored in the fingerprint database, the information filed can no longer
accommodate the cross-matching needs for unidentified corpses as there are still many
unidentified corpses that cannot be matched. In fact, a national fingerprint database would
be ideal for the identification of unidentified corpses, and should render tremendously
positive significance to the well-being of the public. At present, the new electronic ID card
(eID) is being studied to determine whether fingerprint information should be included,
and the needs of cross-matching unidentified corpses can be viewed as one of the driving

reasons for the policy.
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ridge impression was produced; ‘result that the unsatisfactory friction ridge impression was produced
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