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1 Just after logging in

1.1 Compatibility check with your Web browser

PiAnos4 is coded in HTML5, SVG+Javascript. It requires no plugins to run. Normally all
modern browsers can run PiAnoS4 smoothly (regardless of the operating system) using
only stock browser functionalities. However, it may be incompatible with some old
browsers (such as, for example, Internet Explorer 6, 7 or 8 under Windows XP). Once you
are logged in, PiAnoS4 will hence automatically check whether your browser is compatible
and if needed provide you with option to cope with some incompatibility.

The following screen is displayed when no incompatibility has been detected (Figure 1)

Welcome !

Dear participant,

Thank you for participating in this study. You will be using PiAnoS, a fingerprint examiner annotation
tool. PiAnos is entirely web-based, and runs inside your browser.

To make sure you get the best possible experience, we need to check that your browser is
able to run PiAnoS. If the tests fail, a course of actions will be suggested.

We would like to thank you in advance for taking some of your precious time to help us.
The project team

Browser compatibility check

1. Javascript:

Enabled ! ]

2. Is browser compatible ?

fres! )

Next step

All tests passed, you are ready to go !

Should you encounter problems after this page, please switch to Firefox 4+ before giving up.
A version that requires no installer and no administrative rights exists: Firefox Portable.

Start the study !

Figure 1: Browser compatibility check - here no incompatibility has been detected.

If an incompatibility is detected, PiAnoS will suggest way to correct that problem (Figure 2).
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Browser compatibility check

1. Javascript:

[Enabled !

2. Is browser compatible ?

Mo

Next step

We are sorry, some tests failed !

Unfortunately, your browser does not seem to be able to run PiAnoS. You may at
your option:

e Recommended : Use Firefox Portable, a version of Mozilla Firefox that
requires no installer and no administrative rights.

Install Mozilla Firefox
Note: this requires administrative rights on your system. If this is a problerm,
please see the previous option.

Prefer Google Chrome, Apple Safari, Opera, or any browser that supports
recent web standards.

Note: same restrictions as previous point apply.

Ignore this message and continue at your own risks. If you decide to do so,
just keep the "Portable Firefox" keywords in mind for future googling :)

Figure 2: Browser compatibility check - here an incompatibility has been detected and ways to correct the
issue are suggested

The choice of the solution is left to you and is highly dependent on your administration
rights on the computer you are using. The solution that does not require any administration
right takes advantage of a standalone application: Firefox Portable
(http://portableapps.com/apps/internet/firefox portable). Once installed, and launched,
just type the URL for the project: https://ips-labs.unil.ch/apps/pianos4-nij/ and re-enter
your username and password. You should be ready to go.

1.2 |Initial survey

Following the compatibility check, you will be asked to conduct an anonymous initial
survey as shown in Figure 2. This survey will be prompted only once (at your first login)
and will capture information in relation to your training, experience and reporting
practices. Press Submit to pursue.

Page 4 of 27



Figure 2:

Sex

) Male
() Female

| Expert Status

() Certified Latent Print Examiner (i.e. IAl certified, FBI certified, or other governmental certification)
_) Latent Print Examiner - trained to competency and actively working cases
() Latent Print Examiner - trained to competency but no longer actively working cases (e.g. manager, crime
scenes only, or other duty that no longer requires latent print case work).

() Latent Print Trainee - currently in training and not responsible for reporting out case results.

() Other, please explain:

' Years of experience performing Latent Print examinations (you may include your training period).

‘ Please select *

‘ Approximately how many hours per week would you estimate that you spend analyzing and comparing
latent prints?

‘ Please select *

Approximately how many latent print cases per month would you estimate that complete?

‘ Please select *

Which approach your laboratory is using for the determination of suitability ?

Approach #1 (commonly referred to as “of value for identification”): Only impressions of value for
individualization are compared. If a latent print cannot be individualized when presented with the correct
(corresponding) examplars from the same source as the latent print, then the latent print is deemed “no value”.
Under this approach, when an “inconclusive” opinion is rendered, it always means ‘I need additional examplars to
complete the comparison”.

Approach #2 (commonly referred to as “of value for comparison”): Impressions of value for individualization
(and possibly for exclusion value only) are considered. If a latent print bears some corresponding characteristics to
a clear, known exemplar, but insufficient to individualize, | would report “Inconclusive”. Under this approach, when
an “inconclusive” opinion is rendered, it may be for several reasons (e.g. quality or completeness of the exemplars,
insufficient characteristics to individualize, unable to locate in the exemplars, etc.)

Please select v

Does your SOP have defined criteria to determine whether a print is suitable for further examination ?

Please select v

What is the most common type of case you work on daily ?

Do you develop your latent prints by yourself ?

Please select +

In your practice do you frequently use 3rd level details for identification ?

Please select +

Submit

Initial survey just following the first login.
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1.3 List of cases

After the initial survey, you will face the screen showing the list of cases assigned to you
(here reduced to three in Figure 3, we will have about 15 trials):

e OO0 PiAnoS 4
|3 PiAnoS 4 - =

PiAnoS 4 Logout
PiAnoS database

4 A exercises Welcome to PiAnoS, Christophe
4 () Default folder
() Default exercise

() User_Manual

Overall progress : 0/ 3 trials done

() User_Manual_2 0%
Details
e [Todo] Default exercise
e [Todo] User_Manual
e [Todo] User Manual 2

Figure 3: List of cases that you are invited to deal with and the progress made.

Select a case by clicking on the associated link (for the purpose of this manual, the case
User_Manual_2 is used) and then click on the “Start this exercise” link (Figure 4).

® 00 PiAnoS 4
|3 PiAnoS 4 + -

PiAnoS 4 oot
PiAnoS database
4 S3All exercises User Manual 2
4 () Default folder - -
[[) Default exercise
() User_Manual
[[) User_Manual_2

Mark in blood on a flat surface detected with amido black

Start this exercise

Figure 4: One a case is selected, the link “Start this exercise” allow to initiate the case. On the top right
corner, the link to “Logout”.
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2 The Case Window in PiAnoS

A case will appear in a window as shown in Figure 5. As any point, you can go back to the
list of cases by clicking on PiAnoS 4.

=]

PiAnoS 4

ol

5 PiAnos 4 1+ .
‘PIAnoSA Save Submit Revert Clear Analysis > Comparison ?
Tools o 4 Layers.

R \Q\ M +~ Images
RO & - v Quality
Quality tool | — - + Other features
|_Stancard ) + Ridges
e Click here v | < Minutee
10 Modiom to return to — AFropeies
9 No properties to show
™ the list —
| S ety of cases —
2 Showhelp |
Zoom
Fit 11 L—
s - X
89.97 % Ty » History
ps:/ /ip: unil. \J
Figure 5: User interface displayed at the start of a case.

The frames in PiAnoS 4 are organized as follows (Figure 6):

00

1= PiAnos 4 I+
‘ PiAnoS 4 Save Submit Revert Clear
Tools
QM Tools available
R O for annotation
Pan tool
No options:
Options to the
selected tool
T (if available)
Zoom

Fit

10x

82.54
[Ready

11

Zooming capabilities
on the images on the
central frame

Zone used to enter
conclusions at each
phase of the examina-
tion process

PiAnoS 4

Central frame where the image(s)
and associated annotation are
displayed

Al

Layers of annotation

ok

Analysis > Comparison

4 Layers.

+ Images

N + Quality
(de)-activated by /‘ ~ Other features

clicking on them

Indication of the
properties associated
with each annotation

History of all
operations

v Ridges

v Minutiae

4 Properties

No properties to show

‘——4

» History

7 Expand the conclusion [

Figure 6: Explanation of the frames in the PiAnoS user interface.
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To move from one annotation tool to the other, and to activate/deactivate panels, the
following shortcuts are available (Figure 7):

Keyboard shortcuts

Undo/Redo :

cr +| Z

ctrl |+ ¥

Windows :

home

Tools :

space

Figure 7:  Shortcuts used to select annotation tools and activate panels.

undo

redo

toggle fullscreen mode

fit images on both views

toggle the toolbox (left pane)

toggle the top bar (top pang)

toggle the conclusion bar (bottom pane)

toggle the layers and properties (right pane)

switch to the edit tool
temporarily switch to the edit tool
switch to the quality tool

switch to the minutiae tool
switch to the other features tool
switch to the pairing tool

tempaorarily switch to the pan tool

Back

Close

One advantage of the panel system is the possibility to hide them to focus your attention on
the annotations. For example, in Figure 8, we show how the screen can be cleared (using
the F shortcut) from all side frames to concentrate only on the image to be assessed. All
keyboard shortcuts remain active, allowing selecting the appropriate annotation tools,
without having to activate the corresponding frame. These functionalities are available in
both analysis and comparison phase.
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(o]

PiAnoS 4
PiAnos 4 ]+ -

—
]

.

Figure 8: Use of the full screen mode (F). The respective frames can be activated by the shortcuts T, B, C and
L or by double clicking on their respective active middle segments. The shortcut F will
activate/deactivate them all at once.

3 Saving, Submitting and Undo

Everything carried out in PiAnoS can be saved (undo, redo) and monitored as shown in
Figure 9.

800 PiAnoS 4
| (= PiAnoS 4 ]+

Ll

’ PiAnoS 4 Undo Redo Save Submit Revert Clear Analysis > Comparison ‘
Tools < Layers
& QM
R O &
Edittool Revert to the Clear all
el last saved state  annotations
4 Properties
No properties to show
I P— Submit will save AND move towards the next phase
» either the end of the Analysis phase or the end of the case
Lﬁ, - Note: There is no possibility to come back after
100 using Submit. If you want only to save the current state of
your work, use Save

Undo any Redo any
action action Save will save your annotations results
in PiAnoS in PiAnoS and allow you to continue to make annotation

in this phase (Analysis or Comparison)

Figure 9: Saving, submitting and undo/redo options.
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4 Analysis Phase

During the analysis phase, the annotation tools are used to document all features that will
guide the examiner in forming a decision at the end of the analysis phase. PiAnoS offers a
range of tools and also the possibility to type case notes (section 4.6).

4.1 Quality tool (Q)

Assignment of quality is made by delineating zones of perceived quality using the Quality
tool (Q). PiAnoS4 has two standards implemented for this task: the first is based on a three-
level system (good, moderate and weak), the second is based on 6 levels specified by the
recent work of CDEFFS (http://fingerprint.nist.gov/standard/cdeffs/index.html), that will
shortly become the ANSI/NIST standard for extended feature documentation.

PiAnoS 4
153 PiAnoS 4 l + J

PiAnoS 4 Save Submit Revert Clear Analysis > Comparison

Tools r— / 4 Layers
R Qi@ Selection Of the e 7 ! Zoimeges

e Quality tool (Q) his indicates that the 2 Qually

AQuality tool — + Other features

ANSUNIST ¢ . YAnalysis phase is active T

el \ Options associated == ‘Z'/ 1 ‘ v Minutiae

with the Quality 00!
Here the ANSI/NIST __
option is chosen

Fow \ Choices for the

levels of quality

4 Properties

v 4
Tt t o No properties to show
&* . . >
! ; - c -
LY
4

a
2 Show help

»
Zoom
Fit | 1

10x

12.50x
89.97 % » History

Figure 10: Selection of the Quality tool (Q) and options available for the annotations.

For this study, we plan to use a Standard three-level system. Using the Quality tool (Q), the
user can delineate the sections of the mark showing the appropriate level of perceived
quality, as shown in Figure 11.
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PiAnoS 4
= PiAnos 4 1+ ‘

PiAnoS 4 Save Submit Revert Clear Analysis > Comparison

Tools 4 Layers

kR QM
R O &
Quality tool

Standard
i \
Vedm \
When Standard is

selected, quality can be
F romewen annoted using a three

4 levels system
Zoom
F 1

Click here to access
to the help section
of the tool

v Images
- v Quality
+« Other features
+ Ridges
+ Minutiae
4 Properties
No properties to show
M o

‘Show final quali

12.50x
89.97%

» History

https:/ /ips~labs.unil.ch,

Figure 11: Selection of the Standard three levels system for Quality annotation.

The Quality tool allows you to draw surfaces/zones delineating the corresponding level of
quality. One click will start the segment of the shape, a double-click will close and finalize it.

The three levels are defined as follows:

Ql.lﬂlity tool Definition of the Standard three-level system used in PiAnoS

Standard =+

An area is annotated of high quality if: Level 1 is distinct; Level 2
details are distinct; There are distinct Level 3 details.

High
. 9 An area is annotated of medium quality if: Level 1 is distinct; Most of
the Level 2 details are distinct; There are minimal distinct Level 3
. details.
Medium erars

An area is annotated of low quality if: Level 1 may not be distinct; Most

of the Level 2 details are indistinct; There are no distinct Level 3

- Low details. Low quality (RED) is used only when you can see ridges in the
degraded mark area, but indistinct minutiae. It is should not be used to

indicate areas without any ridges (such as a drag mark of a finger)

Following SWGFAST: Level 1 detail refers to the overall ridge flow. Level 2 detail refers to individual
friction ridge paths, friction ridge events (e.g., bifurcations, ending ridges, dots, and continuous
ridges) and their relative arrangements. Level 3 detail refers to ridge structures (edge shapes, and
pores) and their relative arrangements. Creases, scars, warts, incipient ridges, and other features
may be reflected in all three levels of details.

An example of annotation of quality is shown below in Figure 12.
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PiAnoS 4

PiAnoS 4 Undo Redo Save Submit Revert Clear Uncoved modiications Analysis > Comparison
Tools |
Rk @ M v Images
R O & + Quality
v Other features
() ANsINIST v Ridges
B vion + Minutiae
Mediur
W No properties to show
|
Show final quality
{map
7 Show help
»
Fit 11
10x
—
—_—
—_—
—
—
—_—
—
—
— o
— — ’
12.36x -
89.01% — ;\1 " » History
Ready # Expand the conclusion

Figure 12: Quality annotations of the mark.

4.2 A few tips to annotate quality

An annotated area can be selected (once the Edit tool is selected) by clicking on it. Multiple
selection is possible using Ctrl-Click. Once selected, the anchor points used to construct the
area. Each of these points can be moved to reshape the form. The area and its anchor points
can be further edited by Ctrl-Click. It then allows choosing between various options as

shown in Figure 13.

|I > Comparison
,‘i
(Click{onjthelcolor propertyjto)
changeljthellevellofiquality)

— Deletejthelwholejareal

Delete

Remove pairing

JAdd[anfanchorjpoin _
Add point here @m W@ applied
Ramave i pan tolalsegmentiofitheloutline'

Remoyelanlanchorpoint
(whenjCtrl-Clickiisimade
oonithelanchoripoint)

30.00x
216.01 %

Waiting

y ; s
Figure 13: Further possibilities to edit quality zones using Ctrl-Click.

5 Expand o conctusion
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Further tips can be found in the help section of the Quality tool (Figure 14), activated by the
link in the tool area (Figure 11).

Help on Quality tool ]

Use the quality tool to quality areas (polygons). First, choose a color using the palette. Start
drawing by clicking a first point, then click again to place as many points as desired along
the polygon’s boundaries, and finish by double-clicking the last point (the final segment
between the last and first points, closing the polygon, will be inserted automatically).

After an area has been drawn, you can add/move/delete control paints using the edit tool.
Once the area is selected, handles appear on the control points (white circles). These can
be moved when the mouse cursor changes to a cross. To add a point, right click inside a
segment and choose "Add point here'. To remove a point, right click the point and choose
‘Remove this point'.

Still using the edit tool, click and drag inside a segment to mowve the entire area.

The color of a area can be changed using the 'Properties’ window.

place area point

(double-click) place final point

(while drawing) cancel

(inside an area) pop up the context menu

shift + (hold shift) switch to the edit tool to manipulate the area

s BEEBEB@

(shortcut) switch to the quality tool

The gray rectangle labeled 'main’ can be dragged up and down. It is used to choose the
dominant quality of the image. This is only useful when you use the 'Show final quality map’
feature. Read more information about quality here.

Close

Figure 14: Help screen available for the Quality tool (Q).

4.3 Minutiae Tool (M)

It is expected that you annotate all minutiae using the minutiae tool (M). Minutiae are
assigned as either ridge ending or bifurcation when their type and location are discernable
on the mark. If only type (but not location) is uncertain, a specific annotation, called Type
unknown, is used. By extension when location (and de facto type) is unclear, a fourth type of
minutiae, called Position unknown, is used. The choice of the visual marker has been made
in order to reflect that decreasing levels of certainty. The four markers are shown in Figure
15:

Bifurcation =N
Ridge ending =0
Type unknown =
Position unknown —>

Figure 15: Illustration of the four types of minutiae (in order from type to bottom).

To add a minutia, the process is very similar to how it is done on an AFIS system, as
explained in the help screen of the tool (Figure 16).
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Help en Minutia tool x

Use the minutia tool to draw minutiae. To place a minutia, click the desired position and,
keeping the button depressed, drag along the direction (a red line appears). Release when
the direction is OK - the length of the drag does not matter. Finally, choose the appropriate
minutia type from the popup menu.

After a minutia has been placed, it can be moved and rotated using the edit tool - or by
simply clicking it with this tool. When a minutia is selected (green overlay) the mouse cursor
turns into a cross if inside the overlay, and into a rotation symbel if nearby. Click and drag to
perform translations and rotations, respectively.

Use the context menu to change the type of the minutia.

Use the "Marker size' slider to globally adjust the size of the minutiae - this will not affect
your results and is a display-only setting.

start drawing

(while drawing) cancel

({on a minutia) select and movelrotate the minutia

{on a minutia) pop up the context menu

BEEBEG

shift + (hold shift) switch to the edit tool to manipulate the minutia

M (shortcut) switch to the minutia tool

Note: in PiAnoS, bifurcations point inwards the ridge valley. Ridge endings point up and

along the ridge.
Close

i

Figure 16: Help screen available for the Minutiae tool (M).

Figure 17 shows the annotation of the first minutia (a bifurcation) to the mark in analysis
phase.

Bifurcation
Ridge ending
Type unknown
Position unknown

Minutia type
Bifurcation
Ridge ending
Type unknown
Position unknown

Figure 17: Left: Annotation of a minutia using the minutiae tool (M). Middle: Minutiae can then be selected
(green outline), moved when the mouse cover the green box. The direction can be adjusted when
the mouse is outside the box. Right: A hold-shift and click allows to delete or to change minutia
type. Note: Delete (<) will also delete the minutia.

You are invited to annotate all the minutiae on the mark (even if in your opinion, the
amount if information is overwhelming). Results for that mark is given in Figure 18. To ease
visibility of minutiae, the Marker Size can be adjusted (here to 2, the default being 4).
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8 00
(=] PiAnoS 4. ]+

PiAnoS 4

oL

lPIAnoSA Undo Save Submit Revert  Clear

Tools .

k QM| —

RO

o s —
\ s

2 sovnep | Change of size

‘ of displayed —

Zoom
Fit | 1

minutiae markers

10x

»
23.07x
166.07 %

- Q ~
h .
R AT &S,

Figure 18: Annotation of all minutiae on the mark.

4.4 Ridge tracing tool (R)

Minutiae annotated

Analysis > Comparison ? ‘
4 Layers

+ Images

4 Properties
No properties to show

It has been proven useful to trace ridges (or alternatively valleys) to help assess the ridge

flows.

A specific tool has been designed to help in that task. Ridge tracing is not

compulsory. The tool can be used as deemed necessary by the examiner. The ridge tracing
can also be made only in specific areas requiring such assistance (typically when the quality
is low). When the Ridge tracing tool is activated (R), drawing of the ridges is simply made
by clicking along the ridge until a double click that finalize the drawing (Figure 19).

©00 PiAnoS 4
= PiAnos 4 I+ ‘
PiAnoS 4 Undo Save Submit Revert Clear Analysis > Comparison
Tools — Gllayses)
‘% g 2,‘7 Width and Opacity [ —|
- can be adjusted
EEE [vRidges ]
EEE —
RN - e
‘;‘”’ = When checked, P
el colors: 2
sownep the colour of ridges %
- will changed at each
new ridge
100
o
¢
-
0 . - ) g 4
o~ 5 > N - & =y ),
A\ ) - "1/ ¥
. / ‘ '/ / f “
44444 ; = - " A _,/ - History,

Figure 19: Example of tracing a few ridges on the mark.
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All ridges can be edited and modified with the mouse (Figure 20).

WeponRidgetosl %

Use the ridge tool to draw ridges. First, choose a color using the palette. Start drawing by
clicking a first point, then click again to place as many points as desired along the ridge,
and finish by double-clicking the final point.

After a ridge has been drawn, you can add/move/delete control points using the edit tool.
Once the ridge is selected, handles appear on the control points (white circles). These can
be moved when the mouse cursor changes to a cross. To add a point, right click inside a
segment and choose *Add point here’. To remove a point, right click the point and choose
‘Remove this point'.

Still using the edit toal, click and drag inside a segment to move the entire ridge.

The color of a ridge can be changed using the 'Properties’ window.

place ridge point

(double-click) place final point

(while drawing) cancel

(on a ridge) pop up the context menu

[shift |+ {hold shift) switch to the edit tool to manipulate the ridge

BEREABA

R
Use the "Width' and 'Opacity’ sliders to adjust the tickness and the transparency of ridges to
be drawn next. The defaults should be pretty sensible, however.

When the "Cycle colors’ option is on, consecutive ridges will be drawn in different colors.
Uncheck the box if you want to draw many ridges of the same color.

(shortcut) switch to the ridge tool

Figure 20: Help screen available for the Ridge tracing tool (R).

When a ridge is selected, its anchor points can be moved, deleted (<) or modified (right
click) as shown in Figure 21.

Analysis > Comparison

@

‘ % Quality

% Other features
[~ Ridges |

% Minutiae

. ..‘

o;.‘?

e
3

O el 4

‘l

can|belmoved

Add pom

? ﬂ
Delete
| Remove pairing

Remove this point

| Avright{clickigives)
laccess|tojthelcontextual
menullitfallows removing

"'anlanchor; point or;deleting

thelentirejridge

Group selected

here

Figure 21: Editing capability available for the ridges.
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4.5 Other features annotation tool (O)

Other features such as scars, wrinkles or creases
(0). It is shown below (Figure 22):

6 006

can be indicated using a dedicated tool

PiAnoS 4
= PiAnos 4 ]+
‘ PiAnoS 4 Undc Redo Save Revert Clear Submit Analysis > Comparison ?
ools 4 Layers
Tools
kR QM » +~ Images
RO/ . A 2 R Ly \ ~ Quality
s st Clickfon thecorresponding sTheltypeloflannotation | [ G fatures
: PR . 4 =
tool feature you want to annotate ;icanibelreassigned here | [ Ridges
oo 3 ! lifineed « Minutiae
B scar 4 Properties
Other lark view: 1 area selected
(incipients, eature 2
level colo
3
detail, type Crease
etc)
2 Show help »
Zoom |
=l ht click)
10x
| Group selected
Add point here
 Remove this point
608 |
58.19 % » History
lWai!ing 7 Expand the conclusion s [ ] ‘

Figure 22: Annotation of a potential wrinkle using the Other features tool (O). Here, the example is shown on

another mark showing wrinkles.

The possibilities for editing are very similar to the other tools. The help tips are as follows

(Figure 23):

[ Help on Other features tool

x|

polygon, will be inserted automatically).

‘Remove this point'.

place area point

(double-click) place final point

(while drawing) cancel

shift +

s BBEBA

Use the other features tool to draw wrinkles, creases and scars. These are drawn as
polygons. First, choose a type using the palette. Start drawing by clicking a first point, then
click again to place as many points as desired along the polygon's boundaries, and finish by
double-clicking the last point (the final segment between the last and first points, closing the

After an area has been drawn, you can add/move/delete control points using the edit tool.
Once the area is selected, handles appear on the control points (white circles). These can
be moved when the mouse cursor changes to a cross. To add a point, right click inside a
segment and choose 'Add point here'. To remove a peint, right click the point and choose

Still using the edit tool, click and drag inside a segment to move the entire area.
The color of a area can be changed using the ‘Properties’ window.

(inside an area) pop up the context menu

(hold shift) switch to the edit tool to manipulate the area

(shortcut) switch 1o the other features tool
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Figure 23: Help screen available for the Other features tool (O).

Note that pores are not annotated as such, the indications of the highest quality means that
pores are visible to a certain extend.

4.6 Case notes and conclusion associated with the analysis phase
The bottom frame of the interface allows you to conclude the analysis phase.

A free text section is available (and can be easily resized in the interface). Please use it as
case note to document your analysis. That section allows documenting observations in
addition to the annotations such as the observation of slippage, distortion, multiple
appositions, etc...

The other parts of the conclusion section are more structured than the free text section
because there is a need to standardized the output, especially in relation the approach you
have adopted in the survey regarding “suitability”. The steps for concluding the analysis
phase are shown in Figure 24.
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. levels of details
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ok ore — 4. Use this free text section

Click here to specify ...

None as case note (as you see fit)
2. Quality of level 1,2 a ’

Click here 10 sp

Level 1: Distind® el 2: Few distinct, Level

3: None

3. Suitability of the latent mark :
Suknbleifog "’e““’h— 3. Select your conclusion, function of the suitability | Please choose
Fusinae rotas ehd remarks can be entered n approach chosen in survey (here approach #1) Suitable for identification

the text box on the right >> _No value

Figure 24: Five steps involved in the conclusion section associated the analysis phase.

The possibilities for the conclusions depends on the choice of approach to suitability as
defined below:
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Suitability . Possible conclusions for following
Definition .
approach the analysis phase
Commonly referred to as “of value for
identification”: Only impressions of * Suitable for identification
value for individualization are compared. e No Value
If a latent print (or mark) cannot be
individualized when presented with the
correct (corresponding) exemplars from | Note: The term “suitable” indicates that
the same source as the mark, then the the mark is or may be identifiable.
mark is deemed “no Value"_ Practice has shown that most
examiners will mean “is”, but it was
Approach #1 felt important to recognized that
Note: Under this approach, when an the conclusion following analysis
“inconclusive” opinion is rendered may be subject to revision.
following the comparison/evaluation The label “No Value” to a mark
stage, it always means “I need Fefe.r§ only to its potential t(.) be
additional exemplars to complete the individualized. Marks allowing
comparison”. potential exclusion but failing the
individualization threshold will be
qualified as “No Value” in that
approach #1.
Commonly referred to as “of value for e Suitable for identification
comparison”): Impressions of value for «  Suitable only for exclusion
individualization (and possibly for (but not for identification)
exclusion value only) are considered. Ifa e No Value
latent print (or mark) bears some
corresponding characteristics to a clear,
known exemplar, but insufficient to Note: The term “suitable for
individualize, I would report identification” indicates that the
“Inconclusive”. mark is or may be identifiable as
Approach #2 before. The second option “suitable
only for exclusion” indicates that
Note: Under this approach, when an the mark is not expected to be

“inconclusive” opinion is rendered
following the comparison/evaluation
stage, it may be for several reasons
(e.g. quality or completeness of the
exemplars, insufficient characteristics
to individualize, unable to locate in the
exemplars, etc.).

individualized but have sufficient
features to allow an exclusion or an
association of a strength that is less
than an individualization. The term
“No Value” is reserved to marks of
quality that is insufficient either to
associate or to exclude.

Note: The term “identification” is used for all conclusions as meaning “individualization”.

For the purpose of this study, we invite you to process further with the comparison
stage even though the conclusion of your analysis for that mark is “No Value”.
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It is only now that the results are submitted (using the SUBMIT button, see Figure 9). It
means that you will move to the comparison phase. All results in analysis cannot be
changed anymore at this stage, nor will it be possible to modify your analysis. At the outset
of the comparison phase though, the annotation made during analysis are displayed on the
mark as a starting point. They can be modified as required. Annotations results are kept
completely separately in both phases.

5 Comparison phase

The same annotation tools are available during the comparison stage. All annotation tools
can be used.

5.1 Binding both views

It is often convenient to be able to bind both images (mark and print), so that when you
move one, the other move also with it. To do that the Pan tool offers a mechanism to put
two anchor points on the each side and bind them (Figure 25).
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Tools 'S ";I.ﬁ;‘.. S R0 % t’-;' 4 Layers

QM Press,Alt+Click R A P —
S Sl eSSAl +Click Nfd{ "r{v'-'p' [ Qualty |
o to position the anchor: D8y ;’jﬁ ———
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it
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- vty ey
% ey
Checkithatibox jQ.‘::Pn‘chor.‘
to,bind/both L ,‘:’;. J;
images| * N
an 0% & &
— 2 {.-— " ‘
A
Sometimes, after multiple ¥ ‘~._' N
zooming in and out, the % ¥3 3) 1
bindingimay be losta, W /1 §
Just check against thew 435
bindviewsng o~ ‘\\"'& 3 ‘i ,.’J.b}’
21.66 = ‘e <
BN Seten L V53 #

Ready 7 Expand the conclusion

Figure 25: Use of “bind view” in comparison phase, available with the Pan tool.

5.2 Annotation of matching minutiae

For the purpose of this project invite you to annotate the matching minutiae according to
the following guidelines:

* Annotate on the mark and the print only the minutiae that are considered to be in
association. Hence do not annotate all minutiae visible on the print. But we ask you
to indicate all the minutiae on correspondence even if the total amount of
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information is overwhelming and you would have stopped your annotation
process earlier in casework.

If a minutia was indicated on the mark but not available on the print (due to a lack of
clarity, or an area that is not displayed), then simply remove the additional minutia
on the mark.

If a minutia was annotated on the print but was not indicated on the mark (e.g.
missed), you can annotate the mark with a minutia only if, in your opinion, the
minutia on the mark is a reality that could have been indicated during the analysis
phase.

If the type of minutia is different (e.g. viewed as a bifurcation on the mark and a
ridge ending on the print), leave the annotations as such. There is no need to adapt
the type given in analysis, unless an obvious misjudgment occurred.

In Figure 26 is illustrated the annotations of matching minutiae on the mark and the print

(on the right).
e00 PiAnoS 4
1= PiAnos 4 |+
‘PIAnoS4 Undo |save | submit| Revert Clear Analysis > Comparison ? ‘
Tools .- . Ko T f =i
QM . ‘4‘ « Images S|
RO @ g - ' 3 R, |
w [« Otherfeatures |
o -
Pan tool Fr » ” L7 -
Poavons 5 27
Pace nchors MA,
using Alt+Click 1
-~
2 el .", P —
-‘ Y roperties to st
2/ Show help Wi

s

249.0

Figure 26: Annotation of the minutiae on the mark and the print using the Minutiae tool (M).

It goes without saying that if you want to take advantage of the Ridge tracing tool (R), it can
be done (Figure 27).
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4 Properties
No properties to show
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»
Zoom
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10x
!
.
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249.00% » History
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Figure 27: Annotations in comparison phase using the ridge tracing tool (R).

5.3 Annotation of “non matching” minutiae

Differences can be indicated using a specific type of minutiae called “Difference” (Figure
28).

Bifurcation

Ridge ending
Type unknown
Position unknown

ﬁ Difference
Center

Figure 28: Annotation used to indicate a potential minutiae discrepancy.

If a minutia is clearly visible on the mark and absent on the print (and the quality of the
print cannot be invoked as a explanation for the difference), then annotate that location on
the print with the minutia type “difference” as shown Figure 29. Conversely if a minutia is
clearly visible on the print and absent on the print, annotate the minutia on the print and
indicate it as a difference on the mark.
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Ready

Figure 29: Annotation of a difference during the comparison phase. Case based on images from Ferguson, B.,
"Minutize Discrepancy in the Delta Area", Fingerprint Whorld, vol. 18 (69), p. 110, 1992.

Note that in the context of this study, the indication of a perceived difference does not mean
de facto that an exclusion will be declared. The purpose is just to transparently indicate the
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observations made. Hence as in the case above (Figure 29), an examiner may conclude to an

identification even though a “difference” has been indicated.

5.4 Pairing of matching minutiae (P)

In addition you will be invited to pair minutiae that are deemed “matching”. A specific
interface has been designed for that task, available only during the comparison phase

(Figure 30).
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Figure 30: Pairing of a “matching” minutiae in the mark and on the print using the Pairing tool (P).

The process is repeated for all minutiae to be paired (Figure 31).
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Figure 31: Pairing of all “matching” minutiae using the Pairing tool (P).

Pairing can be changed using dedicated tools shown in Figure 32 and explained in the Help
screen available for that tool (Figure 33).
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Figure 32: Tools available to undo the pairing, remove all pairings and renumbering. Note that the Eraser
mode needs to be unchecked in order to restart the pairing.
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Help on Pairing tool x

Use the pairing tool to associate (i.e. "match") minutiae on the mark and on the print.

You normally use the pairing tool after all minutiae have been drawn on both images. When
it is activated, you must select pairs of minutiae in sequence: one on the mark, then the
corresponding one on the print. You can also start by a minutia print and then one on the
mark. Once both minutiae have been selected, they are paired and a number appear on top
of them. You can then continue pairing until you are satisfied.

When the ‘Eraser mode' is active, a click will remaove the pairing of the minutia pointed to -
note that the number disappears from both images. You can also remove all pairing using
the appropriate option.

Since you cannot choose the pairing number, you may end up with non consecutive
numbers and/or a sequence that does not start at 1. Using the 'Restart numbering' option
will re-assign sequential pairing numbers. You generally want to use this option as a final
step to make the result look better.

@ select a minutia

@ (in eraser mode) remove pairing

P (shorteut) switch to the pairing tool

Mote: the pairing numbers are only shown when the 'Pairing’ layer is visible. It is made
visible automatically when the pairing tool is activated, but it can also be shown at any
moment by using the Layers window.

Close

Figure 33: Help screen available for the Minutiae pairing tool (P).

5.5 Case notes and conclusion of the comparison phase

During the comparison, feel free to use the free text area available in the conclusion section
to document your comparison. At the end of the comparison phase, you will be asked to
conclude according to options shown in Figure 34.
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Figure 34: Conclusions possibilities following the comparison phase.
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If your conclusion is “inconclusive”, you will be asked a few additional questions to help
clarify the exact meaning of the term “inconclusive”. It is illustrated in Figure 35.
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Figure 35: Additional questions put forward when the conclusion is “inconclusive”.
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