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Background Data Collection

Data Analysis

With the exception of unnatural friction ridge structure changes Estimated as a two week task, IRB submittal and approval took Fingerprints were scanned on location in the field by trained Every attempt was made to collect high quality images. Images
such as deep wounds or epidermis-altering diseases, an nearly nine months due in large measure to the lack of biometric team members using a UPEK TouchChip single finger that included occluded areas were rejected because such areas
individual’s dermatoglyphic fingerprint patterns remain research protocol precedence within the IRB community. capacitance scanner, a digital camera, and a laptop PC, all can mask minutiae.
unchanged from birth. designed into a portable jump kit. W
Verbal consent was obtained A
While friction ridge patterns expand with maturation, inadequate and recorded from each child The initial goal was to collect six fingerprint images (fingers 1-3
research has been given to Level |l detail with respect to ridge in the study (on a range of and 6-8) from each study participant, twice annually, during a
endings and bifurcations. consent forms to accommodate : four year period, as well as to document the age, sex, ethnicity,
Pre-K to Grade 12 reading e height and weight of each subject as part of the growth analysis. .
Discussions on childhood fingerprints most often assume a skills), along with a written | | High Quality "~ Poor Quality
linear relationship of ridge width and age/growth. consent _form signed by a parent o Bt o s o T s Aﬂi|er ?:.nalyz[?g d s:jnat" nu.m b::r?ftet?‘rly G]Inopth 'Fter\;al Although the original plan was to use an automated minutiae
This effort addressed questions regarding adolescent or guardian. gzoﬁcl:dl?)gse,)ltev:\:lsedioe;n:irr‘\ZIe aznuapi ggllzgt;g: thlaeetrtaeTZIlow id.entification process, I did. not have the preci.sior.\ necessary for
dermatoglyphic grOWth distortions: Local school districts were : E“:IA”'I?““:':’ o for discernable fingerprint ridge growth/variation_ this type of exaCtmg anaIySIS’ and_a m_anual erIIUtlae Extraction
s . A Matching Tool was developed to simplify selection of the best
v Whether a adolescent’s fingerprint changes uniformly as the finger |n|t!ally targeted but significant : : minutiae location.
resistance was encountered. It was also observed that it was often awkward for small children
grows The research team then shifted .. to properly place their thumbs on the scanner platen, resulting in
v Distortions in friction ridge patterns during growth (e.g. e e O e Al e poor quality images that were unusable. The collection protocol
disproportionate horizontal vs. vertical growth) potentially cooperative | was subsequently modified to require only fingers 1,2, 6 & 7.

v' Commonality among all spatial differences due to age population; the Boy Scout groups of Western NY.

Required subject consent paperwork required >10 minutes for : =
Ultra-Scan was awarded a five year grant to research friction The project goal of collecting 308 child fingerprint data sets was each enrollment, making it difficult to process large numbers of :
ridge patterns during a rapid period of growth (SUCh as that found concluded after approximately 10 months of recruitment and subjects at events that were time limited. Subsequent re- Exarg)zl;xilg:tlae Cor;rglaa]r?g:ries]tg):eto'lr'ime
in children through adolescence) to determine whether a enrollment. Subsequent re-collection of subject fingerprints collections were much easier and less time consuming.
commonality of growth exists and to attempt to develop a yielded 186 and 123 fingerprint data sets for growth analysis. e )
statistically valid mathematical model for predicting change.

ol Inetitate of Justice Ultra-Scan Corporation Demographic Questionnaire
The prOj ect's goal was to prOVide the NIJ and scientific ‘@»@%nnsiﬁ?::o?iﬁtﬁtf:; lF I Ultra-Scan Corporation MINOR ASSENT FORM- Deat Parens o )
community a means for predicting the shape changes of —_Identify Missing Children! o e T 1
fingerprints during this period of growth (a Minutiae Growth Map WOULD YOU LIKE TO PARTIGIPATE? g i o S e el i i By R T R
or MGM) in order to significantly enhance the probability of P B B |0 L s ond sy o v e e i e i |
- v 3 . . ?ﬁéggpﬁﬂfﬁ'ggﬁ; :ﬁ(léﬁ e henge s yourineers g Plcing your finger on the scanner should o hurt o make you feelupst, bt if youar, you can Den/Rank(lease cirle one) Tiger ol Bear Weblos | Weblos 2 Seout Plotting growth over 1 year

matching an individual’s adolescent/adult fingerprints to e 1| FECEIVE A FREE CHILD IDENTIFCATION

means that something g
are of criminals. Some fingerprints especially this research study might be that you will get a card with your fingerprint picture on it. Gender: M __F
u [ [ [ [ ] L . L L .
fl n e r rI nts ac u I red Wh e n th e I n d IVI d u al Was a Ch I | d from children, are recorded and QIWEH to parents We “:IIE_[ gl\fe your Mom a_nd Dad a fr.ee Chl_ld You do not have to be in this study if you do not want to be and it is even okay if you decide to Ethnicity (check all that apply): u
[ ] as a precaution so that those children could be !dentlflqatlon Card with your _ﬂ_ngelrpnm stop after we begin scanning your fingers. o n u S I o n S
quickly and easily identified if they were ever | information as our Thank You for participating in Caucasian ___ Hispanic or Latino c
You can ask questions at any time. You can talk to me, your parents, or anyone else that is a part
African American er Please specify:
Asian

Study Goals and Methods e - The collected data was thoroughly examined, categorized and
: : : P i | = -. = S analvzed with the resultina conclusion that growth patterns of
The project’s goal necessitated the capture of children’s e DY | E - | . gr e ovar throe egrs oS measured i ,? this stﬁd o nof
fingerprints at specific intervals. — | E [ | gerp y y
e o anGe appear to follow a general pattern.
Prior to any interaction with collection subjects, a thorough ey o .
Independent Review Board (IRB) application and review process he Mlons sl o dustion e ¥ | oo Witth furthler tingl:t frc;fm the IF:B,&the restearch Observed growth patterns were so individualistic that it was
: . s 17 Y o | comatumasene imsmezes  t€@M elected to offer scouts & parents a : : ST : : - : :
was required to be completed, as was a full design research athe pols agencies 1 predct wha & chis tj‘;ﬁt‘jﬁ::;;?f;,f’;%*;;é:;;“tfgn complimentary child IDfingerp?int card. A second challenge involved preserving the communication links determined to be impossible to _dev_elop a single map or.famlly of
protocol. B with enrolled subjects as they progressed through the ranks of maps that accurately models minutiae pattern growth with the
Flygr crgated to generate interest in study the scout organization. data that was collected.
. _ o participation among scouts and scout leaders
Recruitment, Consent, Procedure, Confidentiality and Human
Participant Protections protocols were developed and approved. Data Security Although the results indicate that a minutiae growth map does
Subject recruitment proved to be unexpectedly difficult, with not seem feasible, the researchers employed another technique
The data was thoroughly examined, categorized and analyzed. limited availability of subjects (children) and modest cooperation The security of the child’s demographic and biometric data was to meet the project goal of matching a child’s minutiae at one age
» _ _ of guardians (Scout leaders) and parents (consent) throughout typically the first subject addressed by parents when to a set of their minutiae at an older age.
The research team divided the work plan into three sections. the recruitment process. oresentations were made to solicit participation.
v Administrati The researchers modified and refined a recently developed,
dministrative Th h b d that there is clearl : o
Data Collect e research team observed that there Is clearly a negative All data was collected, entered, and stored for analysis in scalable minutiae matching algorithm to compensate for plastic
v Data Collection : : : : : . . e _ _ _
| pa.rental,bla.s with regard to the collection and retention of accordance with established IRB rules pertaining to maintaining distortion. This stand-alone matcher was able to successfully
7 DERIATEIEE children’s fingerprints in a database (as was necessary for this the security of privacy-protected data associated with the study match all fingerprint pairs for each child from all of the collection
study). While many organizations are successful in promoting of human subjects. periods. Although this algorithm is not necessarily the MGM as
child ID cards tha.t llncludcla fm_gerprmts and demogra_ph,lc data, B . originally envisioned at the project’s onset, the research team
none of these entities maintain a database of the child’s Identifiable data was also destroyed at the end of the project in nevertheless was able to meet the project goal by developing a
paétig;gtisncgof; information accoraance with IRB guidelines. successful method for matching fingerprints of individuals after a
study enroliment numbe of years of growth.




