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1.0 Introduction

The overall aim of this report was to use commercial biometric software to enrol students into
the system and carry out recognition/validation. Also, verified tests are to be planned, to test the
robustness of the fingerprint biometric. Furthermore, a formal performance evaluation will be
conducted and a reflection on the tool, process and results are reflected upon.

2.0 Stage 1 Neurotec Biometric_ SDK

As part of the stage 1 it was required to access the application called
‘Neurotec Biometric SDK’. It could be said that once accessing the file, it was
necessary to run the code within Visual Studio, as shown in the image below.

com-e250-04.herts.ac.uk
ew Project Build Debug Team Tools Architecture Test RTools Analyze Window Help

HB-ol e Release ~ Winb4 x64 ~ P Stat~ ¥ - MIOE| = 2 |

v
£ Program.cs # X  LicensePanel.cs

Miscellaneous Files ~ % Neurote
Program

8
|«
El

[STAThread]
Main()
{

Components = “"Biometrics.FingerExtraction,Biometrics.FingerMatching,Devices.FingerScanners,Images.WSQ,Biometric

( component in Components.Split( [1{"'." 2}, stringsplitOptions.RemoveEmptyEntries))
{

NLicense.ObtainComponents(LicensePanel.Address, LicensePanel.Port, component);
}
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(
Application.Run(new MainForm());

(Exception ex)

Utils.ShowException(ex);

The image reveals SimpleFingersSampleCS
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& Simple Fingers Sample

Ervol From mage  Envoll From Scanner _derty Finger Verfy Finger  Segment Fngers _ Generaize Fingers
Required component licenses: Bometncs FngerExtraction, Images WSQ (optional)

Component licenses obtained

| 5 0ven mage | Trresod: (4021 | Dotk | [Eiectfesins |
A3

[ Zoomtoft ¥ [0 2] = 2 Zoomtoft L [0 2] =

Anthony Constant.co.uk

COMPUTER SCIENTIST | NETWORKING | CYBER SECURITY
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3.0 Stage 2 Enrolled Students fingerprints and templates
Database

As part of stage 2 it was essential to use the Software Development Kit (SDK) for
enrolment using previously captured images. It could be said that will be using the
pre-captured fingerprint images of anonymous student subjects, using each of their
finger. From these pre-captured images, the SDK will be used to generate templates
using a specific naming convention, which will be stored in a separate directory than
the pre-captured images. In addition, the templates combined will be considered as
the entire database, and the images will be considered as test data, for the purpose
of this report. Furthermore, stage 2 will reveal how to enrol from an image into a
template using the SDK, as shown in the images below.

% Open X
+ <« Fingerprint_Database > S1 » Studentl_Gallery v 0 Search Student1_Galler
Organize v New folder & « [N o gshold: 40 & Default Extract Features
&=/ Pictures ¢ A ~
I Desktop m [\ qﬂa H EEB r\ Em\ s

@ OneDrive - Univ: &l g, @] lﬂ, @]
a Constant, Antho

[ This PC Student]_Left Lit  Student! Left Lit Studentl_Left Lit Studentl_Left Mi  Studentl_Left Mi
tle_1.jpg tle_2.jpg tle_3.jpg ddle_1.,jpg ddle_2.jpg

B 3D Objects

B Desktop
| =y : 5"
entire_databa 1' R, ﬁl\ 1, @

Fingerprint_D
ERQEpInt. Student!_Left Mi  Student!_Left Po  Studentl_Left Po  Student]_Left Po  Studentl_Left Ri
S1 ddle_3,jpg inting_1.jpg inting_2.jpg inting_3.jpg ng_l.jpg
S1_TEMP
Student] ¥ N N B PG A BN v
File name: vStudentl_Leﬂ_LmleJ JpPg | [an Image Files (*.tif; " tiff," jpg;* v
/ / /

7] Zoom to fit 134 3| % [4 Zoomtofit
uaity: 89 Show binarized image | (g Save Image Save Template

The image reveals SimpleFingersSampleCS importing an individual image from
Student 1 gallery. As a result, after clicking open the image file was imported and
next was to save the image as template as shown in the image below.

5|Page



X Save As %

€« A El > ThisPC > Desktop > v 0 ‘

Organize v New folder

@ OneDrive - Univi #

& Constant, Antho entire_database

v [l This PC Fingerprint_Database
J 30 Objects i Fingerprint_Database.zip
v [ Desktop 59 Microsoft Teams
entire_databa
v Fingerprint_D
v Fingerprint_
v S1
S1_TEMP
Student1
. v <
File name: | Student1_Left Little_1
Save as type:
A Hide Folders
v/, Y/
[ Zoomto fit 13 3 % [ Zoomtofi 134 5| %
= Show bnarzed mage | e Save image

After clicking save template it was essential to follow the specific naming convention

mentioned previously, ‘Studentl Left Little_1.jpg’ INTO Studentl Left Little 1. Asa
result, there will be two individual files as shown in the image below.

btudent1 Le... ;Studenﬂ _Left§
Little 1

After repeating the same process for student1 Gallery, it could be said that there
was a total of three samples for each of the ten fingers and therefore, had a total of
30 fingerprints for each Student Gallery. After repeating the same process for
student 2 and 3, this completed the generation of templates required from
fingerprints of three people and stored within a Database(DB). This also completes
the enrolment of three students and template generation for each student. Lastly,
the database templates and test data are revealed as shown in the table below. It
also consists of two individual tables for each of the students. For example, one-to-
one table templates, is when every finger enrolled, has a corresponding template.
Whereas, Many-one templates involves three samples for every finger were used to
generate the template, as shown in the tables below.

Note: Each finger is scanned more than once x3

6|Page



Studentl Enrolment one-one

User

Student 1

Hand Finger

Left

Right

Little

Ring

Middle

Pointing

or Index

Thumb

Little

Ring

Middle

Pointing

or Index

Thumb

Samples Sample Image Filename,

12,3

1,23

1,23

1,23

1,23

12,3

1,2,3

1,2,3

1,2,3

1,2,3

Store in dir: Gallery

Studentl Left Little_1.jpg
Studentl_Left_Little_2.jpg
Studentl Left Little_3.jpg

Studentl_Left Ring_1.jpg
Studentl_Left Ring_2.jpg
Studentl Left Ring_3.jpg

Studentl Left_Middle_1.jpg
Studentl Left_Middle_2.jpg
Studentl Left Middle_3.jpg

Studentl Left_Pointing_1.jpg
Studentl Left Pointing_2.jpg
Studentl Left Pointing_3.jpg

Studentl Left Thumb_1.jpg
Studentl Left Thumb 2.jpg
Studentl Left Thumb_3.jpg

Studentl_Right_Little_1.jpg
Studentl_Right_Little_2.jpg
Studentl_Right_Little_3.jpg

Studentl_Right_Ring_1.jpg
Studentl_Right_Ring_2.jpg
Studentl_Right_Ring_3.jpg

Studentl_Right_Middle_1.jpg
Studentl_Right_Middle_2.jpg
Studentl_Right_Middle_3.jpg

Studentl_Right_Pointing_1.jpg
Studentl_Right_Pointing_2.jpg
Studentl_Right_Pointing_3.jpg

Studentl_Right_Thumb_1.jpg
Studentl_Right_Thumb_2.jpg
Studentl_Right_Thumb_3.jpg

Template Filename,
Store in dir: Templates

Studentl Left Little 1
Studentl_Left Little_2
Studentl Left Little 3

Studentl_Left Ring_1
Studentl_Left Ring_2
Studentl Left Ring_3

Studentl_Left_Middle_1
Studentl_Left_Middle_2
Studentl Left Middle_3

Student1_Left_Pointing_1
Studentl_Left Pointing_2
Studentl Left Pointing_3

Studentl Left Thumb_1
Studentl Left Thumb_2
Studentl Left Thumb_3

Studentl_Right_Little_1
Studentl Right Little 2
Studentl_Right_Little_3

Studentl Right Ring 1
Studentl Right Ring 2
Studentl_Right_Ring_3

Studentl_Right Middle_1
Studentl Right Middle_2
Studentl_Right_Middle_3

Studentl Right Pointing_1
Studentl_Right_Pointing_2
Studentl_Right_Pointing_3

Studentl Right Thumb_1

Studentl_Right_Thumb_2
Studentl_Right_Thumb_3
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Studentl Enrolment Many-one

User

Student 1

Hand Finger

Left

Right

Little

Ring

Middle

Pointing

or Index

Thumb

Little

Ring

Middle

Pointing

or Index

Thumb

Samples Sample Image Filename,

12,3

1,23

1,23

1,23

1,23

12,3

1,2,3

1,2,3

1,2,3

1,2,3

Store in dir: Gallery

Studentl Left Little_1.jpg
Studentl_Left_Little_2.jpg
Studentl Left Little_3.jpg

Studentl_Left Ring_1.jpg
Studentl_Left Ring_2.jpg
Studentl Left Ring_3.jpg

Studentl Left_Middle_1.jpg
Studentl_Left_MIddle_2.jpg
Studentl Left Mlddle_3.jpg

Studentl Left_Pointing_1.jpg
Studentl Left Pointing_2.jpg
Studentl Left Pointing_3.jpg

Studentl Left Thumb_1.jpg
Studentl Left Thumb 2.jpg
Studentl Left Thumb_3.jpg

Studentl_Right_Little_1.jpg
Studentl_Right_Little_2.jpg
Studentl_Right_Little_3.jpg

Studentl_Right_Ring_1.jpg
Studentl_Right_Ring_2.jpg
Studentl_Right_Ring_3.jpg

Studentl_Right_Middle_1.jpg
Studentl_Right_MIddle_2.jpg
Studentl_Right_MIddle_3.jpg

Studentl_Right_Pointing_1.jpg
Studentl_Right_Pointing_2.jpg
Studentl_Right_Pointing_3.jpg

Studentl_Right_Thumb_1.jpg
Studentl_Right_Thumb_2.jpg
Studentl_Right_Thumb_3.jpg

Template Filename,
Store in dir: Templates

Studentl Left Little

Studentl_Left Ring

Studentl_Left Middle

Student1_Left_Pointing

Studentl_Left_Thumb

Student1_Right_Little

Studentl Right Ring

Studentl_Right Middle

Studentl Right Pointing

Studentl Right Thumb
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Student2 Enrolment one-one

User

Student 2

Han
d

Left

Right

Finger

Pinkie

Ring

Middle

Pointing

or Index

Thumb

Pinkie

Ring

Middle

Pointing
or Index

Thumb

Sample
S

1,23

1,23

1,23

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

Sample Image Filename,
Store in dir: Gallery

Student2_Left_Pinkie_1.jpg
Student2_Left_Pinkie_2.jpg
Student2_Left_Pinkie_3.jpg

Student2_Left Ring_1.jpg
Student2_Left_Ring_2.jpg
Student2_Left Ring_3.jpg

Student2_Left_Middle_1.jpg
Student2_Left_Middle_2.jpg
Student2_Left Middle_3.jpg

Student2_Left_Index_1.jpg
Student2_Left Index_2.jpg
Student2_Left Index_3.jpg

Student2_Left_ Thumb_1.jpg
Student2_Left Thumb_2.jpg
Student2_Left Thumb_3.jpg

Student2_Right_Pinkie_1.jpg
Student2_Right_Pinkie_2.jpg
Student2_Right_Pinkie_3.jpg

Student2_Right_Ring_1.jpg
Student2_Right_Ring_2.jpg
Student2_Right_Ring_3.jpg

Student2_Right_Middle_1.jpg
Student2_Right_MIddle_2.jp

g
Student2_Right_MIddle_3.jp

g

Student2_Right_Index_1.jpg
Student2_Right_Index_2.jpg
Student2_Right_Index_3.jpg

Student2_Right_Thumb_1.jpg
Student2_Right_Thumb_2.jpg
Student2_Right_Thumb_3.jpg

Template Filename,
Store in dir: Templates

Student2_Left Pinkie_1
Student2_Left_Pinkie_2
Student2_Left Pinkie 3

Student2_Left_Ring_1
Student2_Left_Ring_2
Student2_Left Ring_3

Student2_Left_Middle_1
Student2_Left_Middle_2
Student2_Left Middle_3

Student2_Left_Index_1
Student2_Left Index_2
Student2_Left Index_3

Student2_Left_Thumb_1
Student2_Left Thumb_2
Student2_Left Thumb_3

Student2_Right_Pinkie_1
Student2_Right_Pinkie 2
Student2_Right_Pinkie_3

Student2_Right_Ring_1
Student2_Right_Ring_2
Student2_Right_Ring_3

Student2_Right_MIddle_
1
Student2_Right_MIddle_
2
Student2_Right_MIddle_
3

Student2_Right_Index_1
Student2_Right_Index_2
Student2_Right_Index_3

Student2_Right_Thumb_1

Student2_Right_Thumb_2
Student2_Right_Thumb_3
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Student2 Enrolment Many-one

User

Student 2

Han
d

Left

Right

Finger

Pinkie

Ring

Middle

Pointing

or Index

Thumb

Pinkie

Ring

Middle

Pointing

or Index

Thumb

Sample
S

1,23

1,23

1,23

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

Sample Image Filename,
Store in dir: Gallery

Student2_Left_Pinkie_1.jpg
Student2_Left_Pinkie_2.jpg
Student2_Left_Pinkie_3.jpg

Student2_Left Ring_1.jpg
Student2_Left_Ring_2.jpg
Student2_Left Ring_3.jpg

Student2_Left_Middle_1.jpg
Student2_Left_Middle_2.jpg
Student2_Left Middle_3.jpg

Student2_Left_Index_1.jpg
Student2_Left Index_2.jpg
Student2_Left Index_3.jpg

Student2_Left_ Thumb_1.jpg
Student2_Left Thumb_2.jpg
Student2_Left Thumb_3.jpg

Student2_Right_Pinkie_1.jpg
Student2_Right_Pinkie_2.jpg
Student2_Right_Pinkie_3.jpg

Student2_Right_Ring_1.jpg
Student2_Right_Ring_2.jpg
Student2_Right_Ring_3.jpg

Student2_Right_Middle_1.jpg
Student2_Right_Middle_2.jpg
Student2_Right_Middle_3.jpg

Student2_Right_Index_1.jpg
Student2_Right_Index_2.jpg
Student2_Right_Index_3.jpg

Student2_Right_Thumb_1.jpg
Student2_Right_Thumb_2.jpg
Student2_Right_Thumb_3.jpg

Template Filename,
Store in dir: Templates

Student2_Left_Pinkie

Student2_Left_Ring

Student2_Left_Middle

Student2_Left_Index

Student2_Left_Thumb

Student2_Right_Pinkie

Student2_Right_Ring

Student2_Right_Middle

Student2_Right_Index

Student2_Right_Thumb
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Student3 (Sooda) Enrolment one-one

User Hand Finger Samples Sample Image Filename, Template Filename,
Store in dir: Gallery Store in dir: Templates
Sooda Left  Little 3 Sooda_Left Little_1.jpg Sooda_Left_Little 1
Ring 1,2,3 Sooda_Left_Ring_1.jpg Sooda_Left_Ring_1
Sooda_Left Ring_2.jpg Sooda_Left Ring 2
Sooda_Left_Ring_3.jpg Sooda_Left Ring_3
Middle  1,2,3 Sooda_Left Middle_1.jpg Sooda_Left Middle_1
Sooda_Left Middle_2.jpg Sooda_Left Middle_2
Sooda_Left_Middle_3.jpg Sooda_Left_Middle_3
Pointing 1,2,3 Sooda_Left Pointing_1.jpg  Sooda_Left Pointing_1
or Index Sooda_Left Pointing_2.jpg  Sooda_Left_Pointing_2
Sooda_Left Pointing_3.jpg  Sooda_Left_Pointing_3
Thumb  1,2,3 Sooda_Left Thumb_1.jpg Sooda_Left Thumb_1
Sooda_Left_ Thumb_2.jpg Sooda_Left Thumb_2
Sooda_Left_ Thumb_3.jpg Sooda_Left Thumb_3
Right Little 1,2,3 Sooda_Right_Little 1.jpg Sooda_Right_Little_1
Sooda_Right_Little_2.jpg Sooda_Right_Little_2
Sooda_Right_Little_3.jpg Sooda_Right_Little_3
Ring 1,2,3 Sooda_Right_Ring_1.jpg Sooda_Right Ring_1
Sooda_Right_Ring_2.jpg Sooda_Right_Ring_2
Sooda_Right_Ring_3.jpg Sooda_Right_Ring_3
Middle  1,2,3 Sooda_Right_Middle_1.jpg = Sooda_Right Mlddle_1
Sooda_Right_Middle_2.jpg  Sooda_Right MIlddle_2
Sooda_Right_MIddle_3.jpg  Sooda_Right_MiIddle_3
Pointing 1,2,3 Sooda_Right_Pointing_1.jpg Sooda_Right_Pointing_1
or Index Sooda_Right_Pointing_2.jpg Sooda_Right_Pointing_2
Sooda_Right_Pointing_3.jpg Sooda_Right_Pointing_3
Thumb  1,2,3 Sooda_Right_ Thumb_1.jpg  Sooda_Right_ Thumb_1

Sooda_Right_ Thumb_2.jpg
Sooda_Right_ Thumb_3.jpg

Sooda_Right_ Thumb_2
Sooda_Right_ Thumb_3
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Student3 (Sooda) Enrolment Many-one

User

Sooda Left

Right

Hand Finger

Little

Ring

Middle

Pointing

or Index

Thumb

Little

Ring

Middle

Pointing

or Index

Thumb

Samples Sample Image Filename,

1,23

12,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

Store in dir: Gallery
Sooda_Left_Little_1.jpg

Sooda_Left_Ring_1.jpg
Sooda_Left Ring_2.jpg
Sooda_Left_Ring_3.jpg

Sooda_Left_Middle_1.jpg
Sooda_Left_Middle_2.jpg
Sooda_Left_Middle_3.jpg

Sooda_Left Pointing_1.jpg
Sooda_Left Pointing_2.jpg
Sooda_Left_Pointing_3.jpg

Sooda_Left Thumb_1.jpg
Sooda_Left_ Thumb_2.jpg
Sooda_Left_ Thumb_3.jpg

Sooda_Right_Little_1.jpg
Sooda_Right_Little_2.jpg
Sooda_Right_Little_3.jpg

Sooda_Right_Ring_1.jpg
Sooda_Right_Ring_2.jpg
Sooda_Right_Ring_3.jpg

Sooda_Right_Middle_1.jpg
Sooda_Right_Middle_2.jpg
Sooda_Right_Middle_3.jpg

Sooda_Right_Pointing_1.jpg
Sooda_Right_Pointing_2.jpg
Sooda_Right_Pointing_3.jpg

Sooda_Right_Thumb_1.jpg
Sooda_Right_ Thumb_2.jpg
Sooda_Right_ Thumb_3.jpg

Template Filename,
Store in dir: Templates

Sooda_Left_Little_1

Sooda_Left_Ring

Sooda_Left_Middle

Sooda_Left_Pointing

Sooda_Left_Thumb

Sooda_Right_Little

Sooda_Right_Ring

Sooda_Right_Middle

Sooda_Right_Pointing

Sooda_Right_Thumb
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4.0 Stage 3 Fingerprint Verification, Identification and

Performance Evaluation

As part of stage 3 it was essential to conduct the next step verification, and
identification. Identification could be described as asking users to provide some form
of ID to prove who they are whereas, Verification is a process which involves
ensuring whether the identity data is associated with a specific individual. For
example, matching a student fingerprint against the fingerprint database.

4.1 ldentification
To perform identification, it is required to choose an image from the gallery
and test it against the database. Additionally, the entire database could be
considered all the Student files combined, which provides a total of 89
fingerprint templates, as shown in the image below.

%' Simple Fingers Sample

Envoll From Image  Enroll From Scanner Identify Finger  Verfy Finger Segment Fingers Generalize Fingers
Required component licenses: Biometrics Fingerbxiraction, Biometrics FingerMatching, Images WSQ (optiona
Component ned

it licenses obtained
Templates loading

Templates loaded: 89

Image / template for identffication

7 Open Threshold: (40 = Default Zoom to fit

Identification
Matching FAR: |0.01

ID Score

The image reveals 89 templates has been imported from the entire database (all
individual database combined i.e. S1,S2 and S3). After importing the templates, it was
then required to import the fingerprint test images as shown in the image below.
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& Simple Fingers Sample

o
& Open Image File Or Template X
« v 4 « Fingerprint_Database » S1 » Studentl_Gallery v O O Search Student1_Gallery
Organize v New folder s~ m @
|& Pictures > N A
B Desktop
@ OneDrive - Univi
l Constant, Antho
B8 This PC Student!_Left Lit Student] Left Lit Student] Left Lit Student] Left Mi  Studentl_Left Mi
= tle_1jpg tle_2,jpg tle_3.jpg ddle_1.jpg ddle_2,jpg
P 3D Objects
I Desktop
e @ @ @ @ @
Fingerprint_D
Fingerprint_ Student]_Left Mi  Student]_Left Po  Student]_Left Po  Studentl_Left Po  Studentl_Left Ri
S1 ddle_3.jpg inting_1.jpg inting_2.jpg inting_3.jpg ng_l.jpg
S1_TEMP
Student! ¥ EES EES =S EBS EmN v
File name: |"Sludent1_Left_Little_3.jpg" “Student_Left_Little_1,jpg" “Student1_Left_Little_2.jpg" vl —
foom to fit 00 ] %
o
Identification
erty Matching FAR: 00T ] [k
D Score

The image reveals importing Student1’s left little fingerprint more than once x3. After

importing the individual images next, was required to perform the Identification by
clicking identify as shown in the image below.

& Simple Fingers Sample = ] X
Enroll From Image  Enroll From Scanner Identfy Finger Verfy Finger Segment Fingers  Generalize Fingers

Re d Ti FingerExtraction, Bi Finge ing, Images. WSQ (optional)

Component licenses obtained

Templates loading
(5| Templates loaded: 89
Image / template for identfication
|7 Open Threshold: 40 |31 | Default [ Show binarized image  [] Zoom to fit M %

C:\Users\ac183ax\Desktop\Fingerprint_Database\Fingerprint_Database\S1\Student1_Gallery\Student1_Left_Little_1jpg
Identffication
A st

D Score "
Student1_Left_Little_1 559

Student1_Left_Little_3 193

Student1_Left_Little_2 160

Soodaleft1 0

Soodaleftindex1 0

Soodaleftindex2 0

Soodaleftindex3 0

SoodaleftLittle3 0 v
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After comparing the results, it could be said that, there was a match as shown in the
image above. As you can see it provided three different results however, only the
highest score will be added to the graph in the next step for many-one tables however,
for one-to-one table, it will required ONE template against ONE image. The score
determines if there is a closest match and if the score is higher, the match is more
likely identical however, if the score is lower, it means there is less likeliness of a
match being identical to the test image against the database. Next, is to conduct a
Validation test on each of the test images against the database and will require a
Confusion Matrix table as the next step describes.

4.2  Confusion Matrix: Validation Test
As discussed previously, the templates will be treated as the Database and
Gallery as the test data set. After performing Identification on each test image
against the Database, it had produced the final results to include in the

Matrices.

Confusion Matrix LEGEND

Key Name

LL Left Little

LR Left Ring

LM Left Middle

LP/LI Left Pointing/Left Index

LPK Left Pinkie

LT Left Thumb
]

RL Right Little

RR Right Ring

RM Right Middle

RP /RI Right Pointing / Right Index

RPK Right Pinkie

RT Right Thumb

Note: The Confusion matrix will show the high scores along the diagonal elements of the table.

15| Page



Student 1 Fingerprint Validation Results

Studentl Many-one

(1sa81) aaay sabew| sjdwres asn

Use Templates (Databaze)
I IM LMD I3 IPD [P IPM LTl 1T LB Rl R2 M3 R ORR RS RMI RMD RMB RPI R R RTI R RO3

asay saSuray spdures Sy

€ a1}
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Student 2 Fingerprint Validation Results
Student2 _Many-one

LPK LR LT RPK RR RM RP RT

LPK 250

(1sa81) aasy sabew| sjdwres asn

Use Templates (Database)
[ LFES LRI 3 M DM DB I I I3 ITl LT [T ORI RPD I3 BRI ORR2 R RMI RM R RI RD X3 BRIl R RD3

[+
*
n
‘
q
Fy
f
f
i
i
?
A
i
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Student 3 Fingerprint Validation Results

Student3 Many-one

(1sa81) aasy sabew| sjdwres asn

Student3_one-one (Table can be found within Excel document)

Use Templates (Database)
L 1 L3 LR LR [ IMl LM IM§ LI LD I8 LTl LT [T9 R RL2 BRI3 R RR2 R R R RS R RD BB RT1 R RDY

3 susy seSuray spdures a0y
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5.0 Conclusion

Overall, the tasks that were carried out whilst undertaking this report has provided
good insight into using commercial biometric software, to enrol students into the
system and perform Identification and Validation.

What | have learned from this whole experience is how to conduct fingerprint
scanning using pre-captured images and testing the data. 1 have also learned how to
convert from images into templates using the SDK. | have learned how to import
templates into the Database and test images such that, I’'m now able to run the
Identification and Validation tests. After running these tests, it was essential to note
down the results and input them into the Matrix Confusion table, which provided
good insight how to work with the data. | have also learned that the highest score
retrieved from the test image compared against the template, means there is an
identical match whereas, the lower score means there is a less likeliness of an
identical match.

In conclusion, | believe I have further developed my knowledge regarding Biometrics,
and | am now able to better analyse data correctly and convert the data. Therefore, |
understand the importance for being able to conduct these tests, as they have a
massive impact in the real-world.
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