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About This Manual

This Manual describeSHUFFLEULTIhardware and software. Use this manual
as a reference when working with yoBHUFFLEULT]

About SHUFFLMULT] SHUFFLEIULTIis a turnkeyimaging system dedicated to hair
swatch2D volumemeasurementand flyaway frizz analysiSHUFFLMULTI allows the
simultaneous acquisition of up to 8 images of hair swaSHUFFLEMULTI has an
integrated humidity box, allowing measurementhinmidity-controlledenvironment for
curl retentionexperiment for example

Application of SHUFFLEIULTIranges from claim substantiation and produsfficacy
testing for cosmetigproducts, to basic analysis of hair swatch visual appearance.

Copyright and Manual Notice

Bossa Nov&isionreserves the right to make changes to this manual and to the
items described therein without notice. Bossa N&isionhas taken considerable effort
to ensure that the information in this manual is accurate and complete. However, Bossa
NovaVisionwill not be liable for any technical or editorial errors or omissions made herein
or for incidental, special or consequential damages of any nature resulting from the
furnishing of this manual, or operation and performance of equipment in carorewith
this manual.
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EUDeclaration ofConformity

Bossa Mova Vision LLC

BOSSA NOVA T e e e 2

VISION

EU Declaration of Conformity

[424) 394-0821
infoE bossanovavision. com
whanw. bossanovavision.com

The equipment which accompanies this declaration is in conformity with EU Directives:

Low Voltage Directive [LVD) 2014/35/EU
Electromagnetic Compatibility (EMC) Directive 2014/30/EU

Restriction of the use of certain Hazardous Substances in electrical and electronic eguipment (RoHS)

General Product Safety Directive 2001/95/EC

Manufacturer:
Bossa Nova Vision LLC, 5777 West Century Bhvd — Suite 205, Los Angeles, CA 90045 USA
This declaration is issued under the sole responsibility of the manufacturer.

A copy of the Technical File for this equipment is available from:
Judges Scientific (Dublin) Limited,

2nd Floor, 1-2 Victoria Buildings,

Haddington Road,

Dublin 4,

Ireland

Description of Equipment:

Bossa Nova SHUFFLE Multi platform; & platform to measure hair volume inside a controlled environment chamber
over connected with USE links to 3™ party generic Windows PC running Labview Shuffle Multi software version 1.00

and onwards.
Year in which CE mark was affixed: 2025

The following harmonised standards have been used:

EN 61010-1:2010+A1:2019 - Safety requirements for electrical equipment for measurement, control, and laboratory

use

EM 61000-6-1:2007 EMC Generic standards - Immunity for residential, commercial and light-industrial environmenits
EN 61000-6-3:2007 EMC Generic standards - Emissions for residential, commercial and light-industrial environments

EN IEC 63000:2018 ReHS
EN 60204-1:2018 Electrical Equipment of machines

Authorised signatory of manufacturer:

Signature: |
1 p

I

Position in company: General Manager
Date signed: 3™ February 2025
Name of signatory: Sebastien Breugnot
Place signed: Los Angeles, USA

Registered office: 3777 West Century Bhvd — Suite 205, Los Angeles, CA 50043 USA | Registered in Los Angeles under the identifi

BOSSA NOVA VISION
5777 W. Century BlvglSuite 205
LOS ANGELES CA 90045

USA

cotion numbser: 23-0774144

Tel: (424) 3931011

Fax: (310) 943280
www.bossanovavision.com
info@bossanovavision.com
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Safety

This manuatontains important safety and operation instructions for correct use of the
System. Pay special attention to thetices.

CAUTION : Failure to observe this warning may result in damage to equipment and
Improper functioning of the power supply.

WARNING :

Do not use this equipment supply near water.

Do not operate or touch the system or power supply with wet hands.

Refer all servicing to qualified service personnel only.

Use a grounded 3 pin AC source for the power supply.

Ensure that all hair tressdsaded are free from flammable materials/gasses.

arwbdPE

Caution :

This equipment is for indoor use only.

Ensuredoor is closegbrior to use.

3. Do not open the door while the system is active as this will potentially lead to
unexpectedhumidity variation during the measurement wind perturbation during
the acquisition

N =
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1. v L{ %! w¢
1.1. Unpacking

When unpackingHUFFLEULT) please make sure you have all the following items
(Figurel):
- SHUFFLHEULTI (Camera mounts not)
- Camera mount (x2)
- USB 3.0 cable for camecamputer connection (x2)
- USB 2.0 cable for humidity controHeomputer connection (x1)
- Computer and monitor
- Hair Swatch mounts (x3)
- Magnetic alligator swatchlip (x8)

SHUFFLEULTI(cameras not mounted)

Camera Mount (x29 LEFT and RIGHT

Computer with monitor BHUFFLEULTI and HUMIDITY CONTR@tware installed)

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com
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QO

USB 3.0 cable (x2) USB 2.0 cable (x1)
T L S T
T R R
T T N T

Swatches mount (x3) Small, Medium and Large

/

Magneticalligator swatckclip (x8)

=

Humidity controller 24 VDC power supply

SHUFFLE
MULTI

BOSSA NOVA

VISION

POLUER IN

LED Back panpbwer supply
Figurel: SHUFFLRRULTIcomponents

A closeup of SHUFFLEULTI left side showing the humidity controllepresented on
Figure2.
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Figure2: HUMIDITY CONTROLLER

If something is missing, please contact Bossa Nasianimmediately!

1.2. Handling

Warning:Please adhere to proper manual handling procedures when lifting and
transporting the Shuffle Multi. Due to its size, the system must be lifted from the base
by a minimum of two individualsvith the humidity bottle empty. For relocation to a

new location, it is strongly recommended that the system be moved by a qualified
professional.

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com
USA
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1.3. Quick assembly

1.3.1. SHUFFLHULTI

The only assembly required is to lock both camera mounts in place. To corse
the 4 thumb screws on the front SHUFFLEULTI Figure3).

Figure3: Removing thumb screws (x4)

Place both camera mounts (Put the left camera on the left and the right camera on the
right, the left camera has a L on its back, the right camera has a R on ity dratkock
them in place using the thumécrews Eigured).

Figure4: Mounting and locking the camera mounts in place

Both cameras are now mounted and locked in pldaguyreb).

Figure5: Cameras mounted and locked

Do not forget to remove the black plastic lens cover of the camera before doing
measuremens.

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com
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1.3.2. Humidity Controller

If you are planning to use the Humidity controller, be sure that there is enough water in
the bottle (distilled water)Refer to theHumidity control user manuafor more details.

1.4. Connecting
1.4.1.  SHUFFLHuIti

SHUFFLEULTIis connected to a computer for data/image acquisition, processing and
data vis@lization/analysis/management. T2dJSB3.0cables arethe cameraconnection
(USB 3.0, blugjom SHUFFLEULTIto the computer. Be sure to connect to the USB 3.0
computer connectioras shown orfFigure6. There are usually 2 USB 3.0 connection on
the front of the desktop.

Figure6: USB 3.@onnection

To turn on the back LED panel, just connect the power caltlef the system to a
regular power cabléFigure?).

—
BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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— — e

Figure7: LED Panel on

LED panel is now on.

1.4.2. Humidity controller

The humidity controller is connected to the computer via a USB 2.0 cab&re are
several USB 2.0 connections in the back on the desktop, where the keyboard and mouse
are connected.

Please refer to the humidity control manual to adjust the COM paréeded

1.5. Measurement withSHUFFLEULTI

Sart the computer SHUFFLEIULTlicon shortcutis on the desktop(Figure8). SHUFFLE
MULTI includes an integrated humidity box but humidity control softwareé SHUFFLE
Multi software remaintwo independent software running at the same tinfeor a quick
start, you do not need to use Humidity Control.

ULII

SHUFFLE
MULTI 1.00

Figure8: SHUFFLEULTIshortcut

Click onSHUFFLEULTIicon. The following windowppears(Figure9).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com
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u SHUFFLE MULTI - Multi-Tool Platform o X

SHUFFLE MULTXI - muLT! TOOL PLATFORM

VOLUME & FLY-AWAY/FRIZZ

gm Helze

[scan]
ViRish B

Figure9: SHUFFLEULT window

To start BOLERO Multi, just click on the BOLERO Multi button and BOLERO Multi main
windows popsup (FigurelO).

BOSSA NOVA

VISION

Figurel0: BOLERO Multi main window

Please click on LIVE MEASUREMENT & LOADIDAT@#owing window appeayasking
to remove any swatch present before the hardware initialization tEgjyrell).

Please remove any swatch present before the initialization test
or bypass illumination test.

s

Bypass illumination Test

Figurell: Remove any swatch presenit Bypass illumination test

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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The first timeSHUFFLEIULTIis used, we recommend to proceed to a full initialization
test and to remove any swatch present. Click on OK. Series of hardware test occur
(cameras detection and illumination level checkt the end, the following popp
window appears Kigure 12). If another popup window appears signaling hardware
troubles, please contact Bossa Na¥igionimmediately.

Sy

SELF-TEST Yy %

IN PROGRESS i A LU '
=2~ l =2~

Figurel2: System READYop-up window

Initializing and self-test completed - System READY !

OK

You are now ready to proceed soirfacemeasurement and bulk & fly
away/frizz analysis on hair tress!

Click on OK. The followingndow appearsKigurel3).

€ soLero MULT -

o 63 0 D@ swroon 360 E M ﬂﬂ@ll] Ll
[ Newstdy ]

~| IEEISETEECTN wate ACQUIRE
NEW MEASUREMENT
wa
.
ot

Figurel3: SHUFFLEULTIMain window

Before acquiring a new measurement, you need to create a STUDY thenRORDER

using the control (Figureld) located on the right of the STURNd the SUB-OLDER

STI'_-IDV = E SUB-FOLDER Hmm

BOSSA NOVA VISION Tel: (424) 3931011
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Figurel4: Creating STUDY then SBBLDER

By clicking ol , a popup window(Figurel5) asks for the name of the study (or sub
folder).

Enter new STUDY name Enter new SUB-FOLDER name

Mew Study MNew SUB-FOLDER

SAVE Cancel SAVE Cancel

Figurel5: Popup window enter new STUDd8T hew SUB-FOLDER)

Figurel6 shows the new STUDYes) and the new SUBOLDER {me lapsgcreated.

STUD'I“ ﬂ SUB-FOLDER -mm
[ Newstucy [l HewSUB-FOLDER [

Figurel6: STUDY and SY®LDER created

You are neweady to acquire the firstheasurementMount the hair swatcks (up to §
to be measuredKigurel7) using the magnetic hair swatanount. Open thealligator
mountto hold the hair swatch and simply put tisezatchmount on the magnetic mount

Figurel7: Mounting the hair swatch

Open the side door and slide the hair swatch mount @igurel8).
b N ‘ i — \

BOSSA NOVA VISION Tel: (424) 3931011
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LOS ANGELES CA 90045 www.bossanovavision.com
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Figurel8: Side door open and hair swatches mount out

You can use different hair swatches mount depending on the swatches SiziALL,
MEDIUM or LARGE small accommodating a maximum of 8 swatches, medium a
maximum of 6 swatches and large a maximum of 4 swatdfigsiel9).

Figurel9: Swatches mount (Larggfor only 4 swatches max

It is easy to remove the swatches mount, or you can mount the swatches dir€ady.
hair swatclesare mounted Eigure20).

Figure20: Hair swatclksmounted

You carslide the hair swatches mount back and close the side ddwm h&ir swatchks
appear orthe live imags (left and right)on the leftof the mainwindow (Figure21).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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LIVE Image - Left view

# swatches (size)

Select Image S

FULL IMAGES w

UIVE Image - Right view

Figure2l: Live image

In that particular case, we are using the SMALL mount with 8 hair swatches. The number
# swatches (size)
8 SWATCHES (Small) w

of swatches is selected on the right of the images uk

ACQUIRE
NEW MEASUREMENT

Click on the SSAE===EUISEIS controlto start the acquisition of a new measurement.
The following window appear&igure22).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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B8 BOLERO MULTI

LIVE Image - Left view

LIVE Image - Right view

Figure22: Acquisition Window

START
Qick on the startcontrol and the following popup window appears to ask for

Cancel
the name of the new measuremen{Figure23). Click on cance. and the

software goes back to the main window without any new measurement acquired.

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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BOLERO MULTI PROMPT MAME and POSITION

FOV

SMALL (8 swatches)

Position 21 Measurement name - Position #1
] Swatch #1

Position £2 Measurement name - Position #2
<] Swatch #2

Position £3 Measurement name - Position #3

] Swatch #3

Position #4 Measurement name - Position #4

Position £5 Measurement name - Position #3
Position #6 Measurement name - Position #6

=
Position £7 Measurement name - Position #7

=

Position £8 Measurement name - Position #8

-] Swatch #8

Cancel

Figure23: Popup window¢ Measuremens name

The user can choose if a swatch is present by selecting or deselecting the position control.

Click on the saveontrolm and the measurement starts.

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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Acquisition Right Image

Figure24: New Measurements acquisition

After different steps (Acquisition, image save, image processingiditware returns to
the main window(Figure25) where the new measurements are saved

STLRY ‘ m SUB-FOLDER ' m m MEASUREMENT ' E m
TR - | - Swateh 51 A

Swatch #2
Swatch #3
Swatch #4
Swatch #5
Swatch £6
Swatch #7
Swatch #8

Figure25: Mainwindow ¢ New measurement saved

Because one data acquisition can lead to up to 8 individual measurements, automatic
data visualization does not exist arl tisualiz&ONEmeasurement, just select it in the
measurement lis{Figure26) and the image will appear under the stdider list

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
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STUDY-m SUB-FOLDER -mm MEASUREMENT -mm

New Study ~ New SUB-FOLDER ~ Swatch #1 ~

Mew SUB-FOLDER 2 Swatch #10
Swatch #2
Swatch #3
Swatch 30
Swatch #4
Swatch 240
Swatch #3
Swatch #50
Swatch #6
Swatch #60
Swatch #7
Swatch #70
Swatch #3
Swatch #20

v v
PREVIEW

RAW image v

Figure26: image visualization

RAW irnage
Bulk/FAF
J Bulk/FAF Mask

. . . . Bulk/FAF Foot Print Mask
The user can change the visualization by using" = control.

To get all the datg graph, etcg the user selects the measurement and clicks on

VISUALIZATION . . .
, to de detailed in the following.
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2. {1 !'CT[PFRLCEC2! wO

SHUFFLKMULTIsoftware allows tacontrol SHUFFLKulti hardware i.e. acquire, process,
visualize and export data for hair volume anddlyay frizz analysi# calibrationbutton

at the bottom of the window, & seen orFigure27, allows the user to realibrate the
system if necessary

ACQUIRE
NEW usunmlm
P RIC) sus souom -umam oAU nmem e
L hesus I watc o

Figure27. SHUFFLULTI main windowoftware

2.1. Startup

At startup(shown o Figure28 below), the user can choogée operation modebetween
Live measurement & dad dataor Load dataonly if no hardware is connected or no
measurement is scheduled.

X

SELECT OPERATION MODE

|Live measurement & Load data | Load data anly

Figure28: Startup popup window

- Choosing.oad data onlywill lead to themain window. The software does not
need hardware to be turned oar connected The user will only be able to load
existing data andvisualize, process and export data

- Choosind.ive measurement &dad dataleads to an automated test procedure that
insures all hardwa components l(eft and rightcameras, illumination level ofLED
panel) are working properly to the factory specifications.

BOSSA NOVA VISION Tel: (424) 3931011
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2.1.1. Hardware test

Before going into a full initialization and s#dfst of the differant hardware components
a dialogue window is asking the user to remove any hair swatch present before the full
test or to bypass the illumination sdkstand leave the haiswatch if presentKigure29).

L%} ®

Please remove any swatch present before the initialization test
or bypass illumination test.

Bypass illumination Test

Figure29: Initialization and selfest

A full test requires no swatch present in thgstem in order to capture and save a picture
of the background level (LED panel). We recommend to proceed to a full initialization and
selftest at least every day.
When the user select®Kfor a full test,sequential steps are done:

- STEP 1Camera initialization and test

- STER-lllumination initialization and test (measurement of background level and

uniformity)

If the two steps are successful, imagcquisition will be possibl#. nothing is activated
the user will only be able to load data.
If the user has selecteBypass illumination testonly STER will be done STER -
lllumination initialization and test (measurement of background level and tmitg) is
considered okBackground images and data stored in the computé be used
If STER is successful, measurement and image acquisition will be possible. If not, the
user will only be able to load data.

The software goes t&TER - Camerainitialization and tests on Figure30)

SELF-TEST -
N PROGRESS [ilien ICACUU ()

Figure30: STER - Camerainitialization and test

Figure31shows the dialog window if there is an issue with dagneras.
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SELF-TEST =1
N ™ LeFTCAMERA (=)
Connect and try again !
Mo Left camera needed
- N
g

Figure31: Dialog window if there is an issue with tb@mera

The user can sele@Kwhile reconnecting the camera. This option will proceed to STEP

- Camerainitialization and test again. The user can also sé\iectamera needed Load

data only. This option will bypassnext steps ad go to SHUFFLKEulti main window. If
after few tries, the camera is not correctly initialized, please contact Bossa\Nsioa

If the full test was select i.dy-pass illumination testwas not clicked, the software
proceeds to STEP for a measurement of the LED panel level and the LED panel
uniformity. Be sure no swatch is present when this step is running.

INSFE,;EEE:ES Ml EE RIGHT LED PANEL '

QO

Figure32: STER - lllumination initialization and test (measurement of background level
and uniformity)

Figure33 shows the dialog window if there is an issue with the illumination.

llumination problem: Right Background is not uniform.
Right Background image cannot be saved.
Please check that no hair swatch is present !

ELF-TEST ‘B
WU RiGHT LED PANEL '
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Figure33: Dialog window if there is an issue with the illumination

2 problems can occur: Level too low or background non uniform. In case ofanifonm
background, please check that there is no swatch present in the system or anything on
the LED pangllike on the example above)f after a few tries, the illumination is not
correctly initialized, please contact Bossa Ndtision If STER is successful, dialog
window appearsKigure34) indicating to the user that the initialization and stdét are
successfulThe user can also notice that all indicators are green andhlge acquisition

is authorized.

ALLE,

i procress i ALV '
Initializing and self-test completed - System READY'!

=} X

Figure34: Dialog windowg Initialization and seltest successful
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2.2. SOFTWARE

The main windows presented onFigure35.

€ =soLEr0 MUL

swroon DEDEN o BHE N
~ T ich 21 A
he

DATA MANAGEMENT
& Calibration

Figure35: SHUFFLEULTIc Main window architecture

On the left of the window is theMAGE VISUALIZATION.

In the main window centeisthe DATA MANAGEMENTo create, delete, rename study

, Subfolder etc.

On the right of theDATA MANAGEMENiFe theACTION CONTRQE8owing to acquire

new measurements, process measurements, provide data analysis and comparison and
data export, etc.

On thetop right of the window, at the top is thé controlm to
exit the software.

2.3. LivelIMAGESVISUALIZATION

The left side of the main window consistslioE images visualizatiorfFigure36).
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LIVE Image - Right view

Figure36: Liveimage visualizatiofleft live image on top)

LOAD
If Load data onlys selecte(E, the LIVE IMAGE sho(sgure37) aSHUFFLEULTI
¢ no live measuremerg Open data onlymage.
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€3 BOLERO MULT!

Open data

Figure37: Load data only LIVE image

On the right of the live image are 2 controfisgure38).
# swatches (zize)

8 SWATCHES (Small] w

Select Image S
FULL IMAGES

Figure38: Images controls

These 2 controls allow to change the size of the individual images acquired and to visualize

# owatches (cize)

the full images or the individual images. The # swatches c IS

used to adjust the individual images size from SMALL, MEDIUM or LARGHELIAULTI

can adapt on the size of the hair swatches to be measured and provide simultaneous
measurement of 8 swatches for SMALL, 6 swatches for MEDIUM and 4 swatches for
LARGEThe table bellows summarizes the individual image size, the corresponding
dimensions on the hair swatch and the maximum numbers of hair swatches.

SIZE SMALL MEDIUM LARGE
Ind|V|du§1I image siz{ 900 X 2,400 1,200 x 2,400 1,800 x 2,400
(pixels)
'”d'V'd“é'n;r;‘age S 1215x32.4 16.2 x 32.4 24.3x32.4
# of individual
HAIR SWATCHES 8 ° ’

The image below shows the dimensions for SMALL hair swatElips€39) on the live
image.
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Figure39: SMALL Hair swatches

So depending on the size of the hair swatches to be measured, the user can adapt the
size of the individual imageBEor larger hair swatches, the user can switch to the LARGE
mount for only 4 swatcheg-(gure40).

LIVE Image - Left view

# swatches (size)
4 SWATCHES (Large) w

Select Image L

FULL IMAGES W

22.30 cm

Figure40: LARGE Hair swatches

Be sure to select the correct mount and corresponding $tigu(e41).

Se
FUL. IMAGES w

CORRECT SIZE !
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Figure41: correct mount and corresponding size

# swatches (size)

The SiZe CONtI umum——————C AN adjust the # of swatches and their
corresponding size from SMALL, MEDIUM and LAR@Ed42).

7 8 SWATCHES (Small) [

6 SWATCHES (Medium)
4 SWATCHES (Large)

Figure42: SMALL, MEDIUM and LARGE

Select Image §

The contro —
image Figure43).

allows to select the full live images or individual live

Select Image S

« FULL IMAGES

Position 1
Select Image M

« FULL IMAGES POSftfon 2

- Position 3
Select Image L Position 1

 FULL IMAGES Position 2 Position 4

Position 1 Position 3 Position 5

Position 2 Position 4
Position 3 Position 5
Position 4 Position 6

Position 6
Position 7
Position 8

Figure43: image visualization

Selecting an individual image (POSITION #) will replace the 2 full live images by a single
individual live imageRigure44).
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Select Image L
Position1 &

Figure44: Individual live image

2.4. LOAD or LIVE

LOAD
The indicator/control on the top right of the image shol.#24¢ 1 The controlsllowing

LOAD
the acauisition of new data (image or videaye not visible. If the user clicks cE
, a popup window appearsKigure45) asking theuser to choose the operation mode
similar to the start of the software.
X

SELECT OPERATION MODE

|Live measurement & Load data | Load data only

Figure45: Live or load pojup window

Choosingd.ive measurement & load datavill trigger the hardware cheeldp procedure
previously explained

If ameasurement is selecteth LOAD DATAoOde, the corresponding image appears in
the live image windowHigure46).
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£ BOLEKO MULII

e +1-1R] spsoo EBEN  vesires BB B @D
T | T | S 1 -

New SUB-FOLDER 2 Swatch #10

Swatch £2

Swatch 80

Bulk/FAF Mask hdl

Figure46: Load only Measurement selected

RAW image
Bulk/FAF
J Bulk/FAF Mask
Bulk/FAF Foot Print Mask
The image visualization contro. appears when a
measurement is selectedinder the image) different images can be displayed
1) The raw image;
2) the bulk/FAF image, showing the bulk in green and the FAF in red with the
intensity information
3) the bulk/FAF mask image, showing the bulk in green and the FAF in red without
the intensity information
4) the bulk/FARootprint mask image, showing the bulk in green and the FAF
footprint in red without the intensity information
If the measurement selected is unprocesgattasurement name in italicpnly the

raw image can be displayed
LIVE

In the LIVE modL.™ede | the image shown is the live image from the camera and the
selected measurement image appears in a small preview winéfoguie47) under
the subfolder list.
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o EEE susrovn EDON  vesweor @6 @ 0D

New Study ~ New SUB-FOLDER ~ Swatch #1 "

New SUB-FOLDER 2 Swatch #10
Swatch #2
Swatch #3
Swatch #30
Swatch #4
Swatch #40
Swatch #5
Swatch #30
Swatch #6
Swatch #60
Swatch #7
Swatch #70
Swatch #8
Swatch #80

PREVIEW

RAW image -

v

Figure47: Preview windovg Live and measurement selected

LOAD

In the LOAD modd Mede I the selected measumeent image appears in the image
window (Figure46). Note that if more than 1 measurements are selected, only the first
on is displayed.
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2.5. DATA MANAGEMENT

Data Managementvindow allowsto manage the data to be savethd processedFigure
48). The user can create, delete, copy, rename, etc. different felded measuremerst

Select DATA Folder

prd +1-IRIC) sunrooce EDEEEN  vesrever B R @ M@
New Study ~ New SUB-FOLDER ~ 1 A

TL Drying x6 10

TL Large 2

TL MEDIUM 3

TL SMALL 4

x4 large swatches 5

x6 6

x6 Swatches ¥

x6 swatches test 8

9

(&

v v
RAW image v

v

CALIBRATION
Xstart,Zstart and Exposure

Figure48: DataManagement window

3 lists are present:

- Study

- Subfolder

- Measurements
These correspond to list of foldekwhere the raw data are savell.a measurement has
not been processed, it appearsdneenitalic in the list Figure49).
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Swatch #1 ~
Swatch #10
Swatch £100
Swatch #20
Swatch #200

Swatch #3
Swatch 30
Swatch #300

Swatch #4
Swatch #40
Swatch #400

Swatch #3
Swatch #30
Swatch #500

Swatch #6
Swatch 60
Swatch #600

Swatch #7
Swatch #70
Swatch #700

Swatch #8
Swatch #80

Swatch #800

Figure49: Measurement List Processed andot processed

Thisunprocessetheasurementgreen italicon this example) can still be deleted, copied,
renamed andmoved. The other measurements are in normal and black font and
correspond to processed measurements.

On top of each list are control , n m m

The+and¢ controls n allow to CREATE and DELETE folder.
The R:ontrolm allows to RENAME a folder.

The O:ontrol allows to COPY a folder.

The Mcontrol m allows to MOVE a folder.

2.5.1. CREATE

Clicking on the plusontrol triggers a popup window asking for the name of the new
study or the new sudfolder (Figure50).
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Enter new STUDY name Enter new SUB-FOLDER name

SAVE Cancel

Mew SUB-FOLDER

SAVE Cancel

Figure50: New study‘or new sufolder name

Clicking on the cancebntrol @ will cancel the creation of the new study or sub
folder and close the pojup window.

2.5.2. DELETE

Clicking on the minusontrol to delete a study, sufiolder or a measurement will trigger
a popup window asking the user to confirrigure51).
1 1

& X

Are you sure you want to delete the STUDY and its entire content 7

|

Yes Cancel
T 1
1 I 1
& X
Are you sure you want to delete the SUB-FOLDER and its entire content 7
Yes Cancel
I I !
(-
& X

Are you sure you want to delete the measurement folder(s) ?

Yes Cancel

1
Figure51: Popup window for deleting Study, Sdblder or measurement

Note that when afolder is deleted, everything containsis also deleted. For example, if
the user deletes a study folder, the sfddders and measurements folder contained in
the study will also be deleted

2.5.3. RENAME
The user can rename a study, a golder or a measurement. Clicking on thedhtrol

m triggers a popup window Figure52) to enter the new namépre-populated with
name_rename)
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Enter new study name

MNew Study_rename

SAVE Cancel

Enter new sub-folder name

Mew SUB-FOLDER_rename

SAVE Cancel

Enter new Measurement name

Swatch #100_rename

SAVE Cancel

Figure52: pop-up window for renaming study, stiiolder or measurement

Clicking on the cancebntrol m will cancel the renaming of the study, stddder
or measurement and close the pagp window.

2.5.4. COPY

The user can copy a study (and all its contents), afcldler (and all its contents) or a

measurementClicking on the €ontrol triggers a popup window to enter the name
of the copy Figure53) pre-populated with name_copyNote that the original remains the
same.

Enter Copy Study

SAVE Cancel

Enter Copy Sub-folder name

MNew SUB-FOLDER_copy

SAVE Cancel
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Enter Copy Measurement name

Swatch #100_copy

Figure53: Popup window for copying study, stfblder or measurement

Clicking on the cancebntrol m will cancel the copying of the study, stddder

or measurement and close the pap window.

Note that the copy will be in the same location i.e. a-$older cannot be copied to a
different study or a measurement cannot be copied to a differentfltder. Thecontrol
Move needs to be used for that purpose.

2.5.5. MOVE

The user can move a sdiblder (and all its contents) to a different study several

measurement to a different sufolder. Clicking on the Montrol m opens a popup
window (Figureb4).

SELECT the destination STUDY

STUDY VOLUME
MNew Study

Cancel Select

Move subfolder to a different study
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SELECT the destination SUB-FOLDER

STUDY single image SUB-FOLDER single image

Mew Study A A
W A4

Move Measurement(s) to a different suiolder
Figure54: Popup window for the destination selection

Clicking on the cancebntrol m will cancel the move asub-folder or
measurement and close the pajp window.

If the subfolder already exists in the study or if the measurements already exists in the
subfolder, a message appearsiguress).

Sub-folder name already exists!

S Measurement name(s) already exist!
Please change destination STUDY Y

Please change destination SUB-FOLDER or CANCEL

Figureb5: Subfolder or measurements already present
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2.6. ACTION CONTROLS

Action controls Figure56) allow to:

1 acquire data
process data

analyze and compare data

1
9 visualize data
1
1

export data

BOSSA NOVA VISION

5777 W. Century BlvglSuite 205
LOS ANGELES CA 90045
USA

ACQUIRE
MNEW MEASUREMENT
PROCESSING ON

ACQUIRE
MEW MEASUREMENT

ACQUIRE
TIMELAPSE
MEASUREMENT

(RE) PROCESS
MEASUREMENT(S)

TIMELAPSE
Video Creation
Data Analysis

LOAD measurement
to DATA Analysis
DATA
AMNALYSIS

MEASLUREMENT
VISUALIZATION

SHUFFLMULTI

Figure56: Action controls
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2.6.1. ACQUSITION

Acquisition controls allow to acquire new data (images & vide@®)ee options are
possible(Figure57):

1 Acquire new measurement processing on

1 Acquire new measuremenrocessing t

1 Adaquire Time lapseneasurement

ACQUIRE
NEW MEASUREMENT
PROCESSING ON

ACQUIRE
NEW MEASUREMENT

ACQUIRE
TIMELAPSE
MEASUREMENT

Figure57: Acquisition controls

For faster measurement, we recommend the acquisition with the processing off. The
measurement can be processed lateThis option is useful when numerous
measurements need to be done in a short period of tindequire time lapse
measurement control allows to acquire a time lapse measurement i.e. a series of
measurements for a period of tina a regular intervalsThis is useful when analyzing the
evolution of the hair swatch versus time, in a controlled humidity environment for
example.

2.6.2.  (RE) PROCESS

(RE) PROCESS
MEASUREMENT(S)
The (re)process measurementontrol allows the user to processn
unprocessedneasuremenbr reprocess @rocessedneasurement.

2.6.3. DATA ANALYSIS

Data analysis and comparison allowgy(re58):
1 to compare data from different measurements
1 to load data to the DATA analysis window
i to analyze atime lapse and create time lapse videos
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TIMELAPSE
Video Creation
Data Analysis

LOAD measurement
to DATA Analysis
DATA
ANALYSIS

Figure58: Data analysis controls

2.6.4. BASIC EXPORT

The Basic Expo.-: allows the user to export multiple measurements to an
Excel file. Only the processed measurements will be exported. This will be detailed further
in the manual.

2.6.5. VISUALIZATION

MEASUREMENT
. . VISUALIZATION ) ,
The visualization contrc® allows the user to visualize the data of the
selected measurement by opening the visualization window.
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3.1/ v! L{ L¢Lhb

To acquire a new measurement, software must be in live nL.Mede § and the hardware

test must have been completed successfully for the camera and the illumination. In Load
LOAD

model.Mede | the acquire new measurement controls are not visible.
On the main window,hree controls to acquireew measurement are present on the
right side of the measurements ligtigure59).

I

ACQUIRE
NEW MEASUREMENT

—— - | 2§ C | m PROCESSING ON

Swatch =1 ACQUIRE

Swatch =2 NEW MEASUREMENT
Swatch #3

Swatch =4

smh 5 ACQUIRE
Swatch #7

Swatch =8

Figure59: Acqusition controls

The 2top acquisitioncontrols allow to acquire a new measurement, the difference being
the activation of the data processing after the acquisition of the raw data. The data
processing phase takes more time so the acquisition of raw data with no processing is a
faster processThe user can decide to PROCESS the data after acquiring many raw
measurements.

3.1. SHUFFLHULTIACQUISITION
3.1.1. Processing OFF

ACQUIRE
NEW MEASUREMENT
Clicking orAcquire new measurementProcessing oftontrol will

open the measurement page. However, if no study or-&lter is selected, the new
measurement cannot be done ancap-up window appearsKigure60).
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L1
& X

Please select a study or/and subfolder
before adding a new measurement.

1
Figure60: Popup window asking for a study/sdblder selection before adding a new

measurement

When the study/suHolder selection is correct, a new measurement can be dofie
measurement page appears once thequirenew measuremenprocessing oftontrol
is clicked Figure61).

& BOLERO MULTI

BOSSA NOVA

VISION

Figure61: New measuremeng Processing off Single image acquisition windows

Figure62 shows the different controls.

el &

Figure62: Start/ Cancekontrols

To cancel the acquisition and go back to the data management page, the user clicks on

e
Cance To start the acquisition, the user clicks on the start cor.:

A popup message appear$he popup window askgor the number of measurements
their name and their position in the imagEigure63).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



rgesorso EBFIGIEFGE MMELTI - user Manual

ﬁ BOLERO MULTI PROMPT NAME and POSITION

FOV

SMALL (2 swatches)

Position 1 Measurement name - Position #1
] Swatch #1

Position #2 Measuremnent name - Position #2
-] Swatch #2

Position #3 Measurement name - Position 3
-] Swatch #3

Position 4 Measurement name - Position #4
=] Swatch #4

Position £5 Measurement name - Position #5

Measurermnent name - Position #6
Swatch #6
Measurement name - Pe #7
Swatch 27

Measuremnent name - Position 28

Cancel

Figure63: Popup window¢ Positions and names

Once the different parameters are entered, the user click on save (or cancel to cancel
the measurement).The measurement is fast and once the image is saved, the data
management page appears. Note that the different measurements will bedsave
individually Figure64).
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messurenecnr () 6 (@ D

Swatch #1 ~
Swatch #10
Swatch #7100

Swatch #2
Swatch #20
Swatch #200

Swatch #3
Swatch #30
Swatch #300

Swatch #4
Swatch #40
Swatch #400

Swatch #3
Swatch #50
Swatch #500

Swatch #6
Swatch #60
Swatch #600

Swatch #7
Swatch #70
Swatch #700

Swatch #8
Swatch #80

Swatch #800

Figure64: Measurements saved

Because the measurements are not processed, they appeagrden italicin the
measurements lisStONE data acquisition can lead to up to 8 individual measurements,
automatic data visualization does not exist and to visualize ONE measurement, just select
it in the measurement list.

3.1.2. Time lapse

Similar to the previous measurement acquisition, it is possible to automatically
acquire time lapse measuremernite. manymeasuremens every number ofminutes (or
hours)defined by the userin order to analyze thevolutionof swatches over time. This
is very useful if used in combination with a humidity box, for curl retention experiment or
humidity control product evaluation.

REMARKWe strongly recommend to only store ONE time lapse in a SUB
FOLDER at a time. One time lapse will automatically generate N individual
unprocessed measurements, to be processed when the time lapse is done.

ACQUIRE
TIMELAPSE

MEASUREMENT

Clicking orAcquiretime lapsemeasurementcontrol , a popup
window appearsKigure65) to adjust the parameters of the time lapse.
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(Bi) Linear Time Lapse

Bi-Linear Timelapse W |

DELTAT #1 DELTAT #2
~ eI TOTAL TIME #1 ,) LODRES TOTAL TIME £2
4 o 4 o
I HOUR I HOUR|
MINUTES) {5 MINUTES) {5
. 3 A 10
7 MINUTE(S) J MINUTE(S)
10 0
Mumber of Measurements #1 Mumber of Measurements #2
;) 20 1) 20
TOTAL TIME
HOUR(s)

13
MINUTE(S)
e [ save |

Figure65: Time lapse parametersBHinear Time lapse

The user can choose between a linear time lapse or-laédar time lapse using the

Linear Time Lapse W i .
control at the top of the window.

If the linear time lapse is selected, only Delta T #1 is sh&wguie66).

ﬁ (Bi} Linear Time Lapse

Linear Time Lapse W |

DELTAT #1
~ HOUR(s)
H 0

\‘MINUTE[S]

TOTAL TIME #1
HOUR(s)
0
;
) 10 MINUTE(S)
10

Mumber of Measurements #1

9 e

TOTAL TIME
HOUR(s)
0
MINUTE(S)
10

Figure66: Linear time lapse selected

Linear time lapse selected means than the software will acquire an image every DELTA T
#1 Figure67) for a number of images N#1. The total duration of the time lapse is DELTA
T #1 x (N#41L).
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N#1 images
Image lmage lmage lmage lmnage
acquisition acquisition acquisition acquisition acquisition

I DELTA T#1 I DELTA T#1 I DELTA T I DELTA T#1 I

T=0 T = (N#1-1) DELTA T#1

Figure67: Linear time lapse

The total duration of the time lapse is DELTA T##2-@), N#1 being the total number

of images acquired.

Bilinear time lapse selected means that the software will acquire an image every DELTA
T#1 for a number of images N#1 and then acquire an image every DELTA T#2 for a number
of images N#ZFigure68).

(N#1 + N#2) images

N#1 images N#2 images
Image Image lmage lmage lmage lmage Image lmage
acquisition acquisition acquisition acquisition acquisition acquisition acquisition acquisition
I DELTA T#1 I DELTA T#1 I DELTA T ¢ I DELTA T#1 I DELTA T#2 I DELTA T#2 I DELTA T#2 I

T=0 T = (N#1-1) DELTA T#1 « (N#2) DELTA T#2

Figure68: BiLinear Time lapse

This allows to analyze FAST and SLOW variation versus time in a single time lapse
measurementThe total duration of the time lapse is DELTA T#1 x-IN#1DELTA #2 x
N#2.

Clicking on Sawsill save the parameters angpen the measurement pagé&igure69).

s R e

Estimated Completion Time  Estimated Completion Date Estimated remaining time

10:48 AM 9/12/2023 0 DAY(S) 0 HOUR(S) 28 MINUTE(S) 0 SECOND(S)

Figure69: Time lapse measurement

To start the time lapse measurement, the user clicks on START and the usugl pop
windows appearsHigure70).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



rgesorso EBIIGIEFGE MELTI - user Manual

ﬁ BOLERO MULTI PROMPT NAME and POSITION

FOV
SMALL (3 swatches)

Measurement name - Position #1
Swatch #1

Measurement name - Position #2
Swatch #2
Measurement name - Po #3
Swatch #3
Measurement name - Position 24
Swatch #4

Measurement name - Position #5

Measurement name - Position #6
Swatch 6

Measurement name - Position #7

Measurement name - Position #8

Cancel

Figure70: Popup window

In the time lapse measurement, the file names will be automatically generated with the
following structure filename#n, n being the measurement number. Once the user clicks
on START, the time lapse measurement is aEigure71).

€ 80LERO MULT)

Estimated Completion Time  Estimated Completion Date Estimated remaining time

10:51 AM 9/12/: 0 DAY(S) 0 HOUR(S) 1 MINUTE(S) 0 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE
MEASUREMENT

Figure71: Time lapse acquisition window

On the right of the live imagéhe following indicators and control appedfigure72).
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Estimated Completion Time  Estimated Completion Date Estimated remaining time
10:00 AM 8/3/2020 0 DAY(S) 0 HOUR(S) 4 MINUTE(S) 0 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE

MEASUREMENT
Figure72: Abort control and Status/Remaining time indicators

If the user wants to abort the time lapse measurement, he clicks on the

ABORT
TIMELAPSE

MEASUREMENT

control. An estimation of the completion time and date is given, with
the estimated remaining time. A time bar shows when the next time lapse measurement
will be acquired.

When the time lapse measurement is done, the software returns to the main window
(Figure73).

[R] CJvijueewpsena - 1R 1 C V) |
Si 00 -

ER ~

L LA L L L L b L LA L L L L L LA L LA L L L L b L b b L L L L b b L L b L

Figure73: Main window after time lapse measurement

The time lapse measurements (#n) now neédl be processed. An additional text file
named measurement_TLinfo.txt is saved in the subfolder and contains the time lapse
information i.e. number of measurements and delta T (hours and minutes).
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3.1.3. ProcessingON

It is similar to the Processing OFF acquisition except that all the new measurements will
be processed individually after the acquisition, leading to a slightly longer time. New
measuremens ¢ processed; will appear in black normal fort the measurement list

4. a0t wh/ 9{ {

(RE) PROCESS
MEASUREMENT(S)
The Reprocesscontrol allows to process unprocessed data or

reprocessprocesseddata. It follows the same steps add new measurementq
Processing Owith the exception of acquiring a new image as it reprocesses an existing
image (raw image)-igure74 shows the popup window in case no measurement to be
reprocessed has been selected.

& X

Please select ONE measurement to be (re)processed.

Figure74: No measurement selected pajgp window

If more than onemeasurementhasbeen selected and after the user has clicked on the
(Re)processcontrol, a popup window apars, warning the user that heill not be able
to visualize thalataat the end of the processingrigure75s).

& X
You have selected 3 measurements to (re)process.

Please note that you will not be able to visualize
the results at the end of the processing.

]

Figure75: Warning popup window

If onlyone measurement is selected, no pap message will appear and the user will be
able to visualize the results at the end of the processing. Anotherupomvindow
indicates if there are already processed measurements in the list to be procésgede(
76).
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R 11

e ><

The following measurement:
- Black 2

was already processed.
Existing data will be erased.

i Conce

| T
Figure76: Processed measurement pop message

=

The following steps are similar to the Acquire new measuremétriocessing On steps.

5. 51 ¢! L { | !'[ L% ¢LhbD

The data visualization window allows to visualize the results of a single selected
measurement, similar to the final window at the end of an acquisition (To be detailed
further in the manual). When the user selects a measurement in the data measurement
window and clicks on the data visualization control, the visualization of all the results and
graphs is show(Figure77).

(6 BOLERO MULTI VISUALIZATION -

BULK/FAFvs.z | FAF(%)vs.z | BULK/FAFFPvs.z  FAFFP (%) vs.z

TOTAL Surface (cm2)
287874

rface (cm2)
0559042
FAF (%)
194197

TOTAL Footprint (cm2)
31.4401

:; @ ssesan2
FAF (%) Image Visualization
Raw image pa)

Figure77. Data visualization window

The image is shown on thight. Using the image control under on the left of tre
Image, the useran select the different imageg&igure78).
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Image Visualization Image Visualization

Raw image ha | Bulk / FAF =1

FAF BULK

Image Visualization Im

T — T |
FAF BULK MASK FOOT PRINT MASK
Figure78: Images

Four graphs are shown and can be selected using the tab
BULK/FAFvs.z FAF(%)vs.z | BULK/FAFFPvs.z | FAFFP (%) wvs.z

- BULK width and FAF width versus z
- FAF % versus z
- BULK width and FAF width footprint versus z
- FAF % footprint versus z
As shown orrigure?9.
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The calculation of;:

BULK/FAFvs.z | FAF (%)vs.z | BULK/FAFFPvs.z | FAFFP (%)vs.z |
|

BULK/FAFvs.z  FAF (%) vs.z

‘ BULK/FAF FPvs.z | FAFFP (%)vs.z |

o 250+
300 3004
400-| 4007
500 500
600-| 600
700-| 700
800 800
%007 900}
1000 1000}

N E ]
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1100 1100
1200 1200
1303—: 1300
1403—: 1200
15%-: 1500:
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E 1600
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3 1700~
1800
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18090 e R e S AR 5
000174636 005 01 0116212 1B

Width(cm) e
BULK/FAFvs.z | FAF(%)vs.z BULK/FAFFPvs.z | FAFFP (%)vs.z | BULK/FAFvs.z | FAF (%)vs.z |
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E 1800 |
18990, vy T T ey E
000254016 0025 005 0075 o1 0113831 1Bgg Iy
Width(cm) 59744 10

FAF (%)

BULK/FAFFPvs.z  FAFFP (%) vs.z

Figure79: Various graphs

the total surface (cr),
the BULK surface (&n
the FAF surface (¢ih
the FAF (%)
the total footprint surface (crf),
the BULK footprint surface (&n
the FAF footprint surface (cin
the FAF footprint (%)
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- the Length (cm) of the swatch
- the AR Width (cm) of the swatch

is given on theight side of thegraphs(Figure80)

TOTAL Surface (cm2)
146.022

BULK Surface (cm2)
122.362

FAF Surface (cm2)
23.6598

FAF (%)
16.2029

TOTAL Footprint (cm2)
146.459

BULK Footprint (cm2)
124345

AF Footprint (cm2)
22.1148

FAF Footprint (%)
15.0996

LENGTH (cm)
22,122

AR WIDTH (cm)
5.53125

Figure80: Various surface calculation

If the user does not select a measurement and clicks on the data visualization tab, the
following popup message appearBigured1l).
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& X

No measurement selected !
Please select a measurement.

Figure81: Popup message No measurement selected

If the user selects a neprocessed measuremenonly the raw imageppears(Figure
82).

€ BOLERO MULTI VISUALIZATION =5
BOSSA NOVA

Boalero Usualizazion  VISION

Position
Swatch 100 | 1| MEASUREMENT NOT PROCESSED

Figure82: Measurement no processed
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6. 51 ¢ I ' b! [, { L{

If the user clicks ohoad measurement to Data Analys * ™ while
one or more measurements are selectdlle Data Analysisvindows opengFigure83)
and the selected measurements are added to the loaded measurement list

BOLERQ MULTI DATA ANALYSIS - o X

Swatch #4
Swatch #40

SELECT measurement
as REFERENCE

Figure83: Data Analysigindow

The user can see 2 lists:
- MEASUREMENT LOADED
- MEASUREMENT DISPLAYED

If no measurements were selected, the following pgpwindow appearsKigure84).
& X
No measurement selected

| I
Figure84: Nomeasurements selected

If some selected measurements are not processed, the following message appears and
no measurement are loadedrigure85).
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& 5%

The following measurement(s):
- Black 1

is (are) not processed.

Please process before loading !

-
Figure85: Unprocessed measurement(s) in the list to be loag&bpup message

To display the loaded measurements, select them and click on the _..Z.. . Up to
12 measurenents can be displayedrigure86).

a BOLERO MULTI DATA ANALYSIS - [m] X

BOSSA NOVA Back to
Data Mgnt. j(

RESULTS | Images BULKvs.z @ FAFws.z = FAFP&vs.z | BULKFPws.z | FAFFPvs.z | FAFFP (38 vs. 2

RESULTS RESULTS Length & AR Width
Name BULK Surface (cm2) | FAF Surface (cm2) FAF (%) TOTAL Surtace (cm2) Name Length (cm) | AR Width (cm)
Swatch =1 26394 1,852 26,930 Swatch =1 12818 1433
Swatch #10 28.228 1942 28,787 Swatch #10 19845 1.422
Swatch 2 34563 16816 41550 Swatch 2 15671 1.851
E 25,134 2,631 5,508 47.765 Swatch #3 18.724 2470
5 0 52995 5.339 5152 58334 Swatch #30 18535 2.859
Swatch #4 22,141 6.120 12,680 43.260 Swatch #4 19.157 2.200
Swatch 40 38897 6.846 12,967 45743 Swatch #40 19224 2.023
RESULTS footprint
Name Bulk Surface FP (cm2) | FAF Surface FP (cm2) | FAF FP (%) | TOTAL Surface FP (cm2)

Swatch #1 30.720 0.618 2,594 31538
Swatch #10 30.465 0.975 3.100 31420

Swatch #1 Swatch #2 43732 4723 36116 68,456

Swatch #10

Swatch #2 Swatch #3 51,298 6.839 11,76

Swatch #20 Swatch #30 64145 12573 16322 7

Swatch #3 Swatch =4 52.887 16,043 23.275 68,930

Swatch #30 Swatch #40 51.058 18,697 27013 65.955

Swatch #4

Swatch 240

SELECT measurement
as REFERENCE

Export RESULTS

Figure86. Measurements displayed

If the user selects more thah2 loaded measurements to be displayed, the following
dialog box popsip (Figure87).

£ > X
|
! Max. number (12) of displayed measurement reached !

Figure87: More than 12oaded measurements selectedialog box
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The Results tablis now visible angopulated with the corresponding measurement and

Export RESULTS
valuesand the Export Results conti — Is now visible on the bottom right
of the window The tab selectioifFigure88) is explained in the following.

RESULTS | Images | BULKvs.z | FAFvs.z | FAF(3%)vs.z | BULKFPvs.z | FAFFPvs.z | FAFFP 6} vs. 2

Figure88: Tab selection for single image results

6.1.1. Results

The results tab shows 2 tables that summarize the various parameters calcutajade(
89).

BOLERO MULTI DATA ANALVSIS - [m] X

Back to

DihMgnl

RESULTS

Images z | FAFESvs.z | BULKFPvs.z

RESULTS RESULTS Length 8 AR Width

Name BULK Surface (cm2) | FAF Surface (cm2) FAF (%) TOTAL Surface (cm2) Name Length (cm) | AR Width (cm)
Swatch #1 28,334 0.536 1.852 28930 Swatch #1 19818 1433
Swatch #10 28.228 0.559 1.942 28787 Swatch #10 19845 1.422
Swatch =2 34.563 6.987 16816 41550 Swatch =2 18671 1.851
Swatch #3 25,132 2,631 5,508 47.765 Swatch #3 18.724 2410
Swatch #30 52.995 5.339 9.152 58334 Swatch #30 18535 2,359
Swatch = 22140 6.120 12,680 48.260 Swatch =4 19.157 2.200
38,397 6.846 14967 45,743 Swatch #40 19.224 2,023
RESULTS footprint
Name Bulk Surface FP (cm2) | FAF Surface FP (cm2) | FAFFP (%) | TOTAL Surface FP (cm2)
Swatch #1 30720 0.818 2,594 31,538
Swatch #10 30465 0.975 5,100 51430
Swatch #1 Swatch =2 43732 24723 36116 68.456
Swatch #10
Swatch #2 Swatch #3 51.298 6,539 11764 55.138
Swatch #20 Swatch #30 64145 12.973 16822 77118
Swatch #3 Swatch =4 52.887 16.043 23275 68.930
Swatch #30 Swatch #40 51,058 18.897 27.013 69.955
Swatch #4

Swatch #40

SELECT measurement
as REFERENCE

Export RESULTS

Figure89: Results table

The first table named RESULTS has 5 columns:
- Measurement Name
- BULKSurface (crf)
- FAF Surface (én
- FAF (%)
- Total Surface (c@

BULK Surface and FAF Surface are the surface occupied by the BULK and the FAF. Total
surface is the sum of the BULK surface and the FAF surface. FAF (%) represent the % of
FAF in the image (between the limits). The formula is given below:
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. "06 O
© P TR0 0706 "0

FAF (%) varies from 0% to 10@RAF (%) = 0% means no-&lay/Frizz are present. FAF
(%) = 100% means only flyay/Frizz are present.

The second table named RESULTS Footpriri balsimns:

- Measurement Name

- BULK Surface Foot Print @m

- FAF Surface Foot Print (m

- FAF Foot Print (%)

- Total Surface Foot Print (&n
BULK Surface Foot Print and FAF Surface Foot Print are the surface occupied by the Foot
Print of the BULK and the Foot Print of FAF. The Foot Print corresponds to the data
processinghat transforms the BULK and the FAF into closed surface. This processing is
used for the 3D reconstruction and is explained in detail in the technical background
section.

The third table named RESULTS Length and AR Width has 3 columns:
- Measurement Name
- Length (cm)
- AR Width (cm)

6.1.1.1. REFEREN

In order to better compare the different measurements, the user can select a
measurement to be the REFERENCE using the SELECT measurement as REFERENCE

SELECT measurement
as REFERENCE : .
Control located under the Measurement displayed li€nce a

displayed measurement is selected and the SELECT measurement as REFERENCE Control

SELECT measurement
as REFERENCE . . -
is activated, both tables are updatingigure90).
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e BOLERO MULTI DATA ANALYSIS

BOSSA NOVA

VISI¢

FAFFPvs. z

RESULTS

Images | BULKvs.z | FAFvs.z | FAF(%lvs. z

BULKFPvs. z

FAF FP (el vs. 2

RESULTS RESULTS Length 8 AR Width
Name BULK Surface {cm?2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2) Name Length (cm) | AR Width (cm)
Swatch #1 28.394 (-20483%) 0.536 (-92.349%) 1.852 (-88.709%) 28.930 (-32.270%6) Swatch #1 19.818 (6.303%) | 1.433 (-25.170%)
Swatch #10 28.228 (-20.945%) 0.559 [-92.021%) 1.942 (-86.1609¢) 28.787 (-32.605%) Swatch #10 19.845 (6.447%) | 1.422 (-25.744%)
Swatch #2. 34.563 (-3.207%) 6.987 (-0.271%) 41.550 (-2.725%) Swatch #2 18.671(0.150%) | 1.851 (-3.342

Swatch #20 3 Swatch #20 1 3
Swatch #3 45.13: ) 2/ Swatch #3 8.72: 2.410 (25,

5.339 (-23.794

Swatch #30 52,955 [ Swatch #30
Swatch =4 42,141 (18.016%) 6,120 (-12.646%) 12,680 ( 5 Swatch #4 19. ) 2 %)
Swatch #40 38,897 (8.331%) 6.846 (-2.284%) 14.967 [-5.749%) 45,743 [7.091%) Swatch =40 19,224 (3.116%) | 2.023 [5.640%)
RESULTS footprint
Name Bulk Surface FP (cm2) | FAF Surface FP (cm2) | FAFFP (%) | TOTAL Surface FP (cm2)
Swatch #1 30.720 [-30.996%) 0.818 [-96.845%)] | 2.594 [-92.952%) 31,538 [-55.2309)
Swatch =10 30,465 [-31.569%] 0.975 [-96.239%] | 3.100 [91.577%) 31,440 [-55.369%]
Swatch #1 Swatch #2 43,732 (1.768%) 24,723 |-4.640%) 36.116 (-1,867%) 68,456 (-2.823%)
Swatch #10 Swatch #20 44,519 (Ref) 25.926 [Ref) Ref) 70.445 [Ref)
Swatch 2 Swatch #3 51.298 (15.227%) 6 1%) E %) 6
Swatch £30 64.145 (44, 12.973 (49.9
Swatch #3 Swatch #4 52.867 (15 16.043 (-38.120%)
Swatch #30 Swatch #40 51.058 18.897 (-27.112%)

Swatch #4
Swatch #40

Export RESULTS

Figure90: Reference measament

The Reference measurement is highlightediieen with (Ref) added at the end of each

value. The % difference is added after each value of the other measurements, allowing a

direct and simple analysis of the value compared to the refer€hipire91).
RESULTS

Name BULK Surface (cm2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2)
New Meas. #1 131,161 (Ref} 14.008 [Ref) 9.649 (Ref) 145,168 (Ref}
New Meas, #2 122,660 (-6.4831%) 22.952 (63.849%) 15.762 (63.354%) 145.612 (0.306%)
New Meas, #3 85,455 (-34.847%) 23.219 (65.755%) 21,366 (121.432%) 108.674 (-25.139%)

RESULTS footprint

Name Bulk Surface FP (cm2) [ FAF Surface FP (cm2) FAF FP (%) TOTAL Surface FP (cm2)
New Meas, #1 131.242 (Ref) 14.881 (Ref) 10.184 (Ref) 146,123 (Ref)
New Meas. #2 124.536 (-5.110%) 21.456 (44.184%) 14.697 (44.315%) 145.992 (-0.090%)
New Meas. £#3 86.192 (-34.326%) 22,559 (51.596%) 20.743 (103.682%) 108.750 (-25.576%)

RESULTS Length & AR Width

Name Length (cm) AR Width (cm)
New Meas. #1 24,660 (Ref) 5.319 (Ref)
New Meas, #2 12,140 {-10.21%%)| 5.540 (4.155%)
New Meas. #3 21.438 (-13.066%)| 3.986 (-25.061%)

Figure9l: Reference
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To return to a table with no reference, the user can click on the NO REF. c.@
located under the Measurement displayed list.

SELECT measurement
. as REFERENCE
If the user clicks oSELECT measurement as REFERENCE

without any displayed measurement selected (Why would you that anyway ?), the pop
up message appearkigure92).

| Wl i/
6] x |

Please select a REFERENCE.

N 2

Figure92: Popup message No displayed measurement selected

—

6.1.1.2. EXPORT RESU

Export RESULTS

The Export RESULTS cor ™ allows the user to export all the data
(Table in Excel file, Graph in Excel file & images). Once the user clicks on the Export
Results control, the followingop-up message appearkifure93).

ﬁ Please create a new folder to export data, images and point clouds s
1 » ThisPC » Local Disk (C:) » Program Files (x86) » BOLERO MULTI w [ 2 Search BOLERO MULTI
Organize v v O @
BOLERO MULTI # MName . Date modified Type Size ]
Bolero Multi 1.1: data 9/11/2023 2:47 PM File folder
b Music DATA_MULTI 9/12/2023 9:40 AM File folder
I This PC [ basic_results_1.00_BOLERO_MULTI.xlsx 3/16/2020 11:36 AM AL5X File 13KB
;_ ] %] bekgrndL PNG File 3517 KB
j 3D Objects @ bckgrndR 9/12/2023 7:48 AM PMNG File 3,562 KB
I Desktop | ] BOLERO MULT! 1.20.aliases 9/11/2023 1:46 PM ALIASES File 1KB
Documents €3 goEro MULTI 1.20 9/12/2023 11:41 AM Application 33,634 KB
* Downloads B BOLERO MULTI 1.20 9/11/2023 1:46 PM Configuration sett... TKE
D Music |&] Bolero multi init 2/22/202311:15 AM JPG File 99 KB
[&] Pictures @ Bolero multi open data 2/22/202311:15 AM IPG File 88 KB
I Videos D BOLEROmultiini 9/11/2023 2:50 PM Text Document 1KB
45 | ocal Disk (C} [&] distertionL 8/31/2023 9:33 AM PMG File 120 KB
= [&] distortionR 8/31/2023 9:36 AM PMG File 119 KR
= Local Disk (D;) D exposurel 9/12/2023 7:48 AM Text Document 1KB
= SEB (E) 5] exposureR 9/12/2023 7:48 AM Text Document 1KB

File name: | Exported results BOLERO MULTI

(=

Current Folder Cancel
Figure93: Popup message Export Results

The name of the folder to be saved is already popul&téxported ResultSHUFFLE
TRIQ; but can be changed, along with the destinatigilgure94).
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Exported
results BOL...

Figure94: Export Folder

Inside the folder are an Excel file nanRdsultsand a folder named PictureBigure95).

T > Exported results BOLERO TRIO
~
Name Date modified Type Size
kaccess
File folder

Microsoft Excel W... 707 KB

Pictures
Drive @ Results

PC

Figure95: Exported Results Foldeontents

The Pictures folder contains 4 images for each measurefrégire96) at the last angle
used for the visualizatian

- Raw as measurement name_#.png

- Bulk/FAF as measurement name_bulkfaf #.jpg

- Bulk/FAF mask as measurement name_bulkfafmask _#.jpg

- BUlk/FAF footprint mask as measurement name_bulkfaffpmask_#.jpg

IIIIIIIIM

A_bulkfaf_#0 A bulkfaﬂpmask Al bulkfafmask # B_bulkfaf_#1 B. bulldaffpmask Bl bulkfafmask #

> Exported results BOLERO TRIO » Pictures

C_bulkfaf_#2 C_bulkfaffpmask  C_bulkfafmask_#
# 2

Figure96: Images exported

The excel file RESULTS contains the tables and all the graphs visualized in the data
analysis tabKigure97).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



Page64 of 90

SHUFFLE

MULTI - user Manual

3 Fe
A 8 c ) 3
RESULTS
Name BULK Surface (cm2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2)
A 131.316 14.181 9.747 i 145.497
c 85.972 23.058 21149 109.030

» | Resuits | Resuttsp |

A

5

ResultstW | Bulkversusz | FAFversusz | FAF(%)versusz | BukSversusz | FAFSversusz

Y I | = r | © | n | ! 3

A
Width (cm)
2799997
27

27

27

27

2.7

27

27

27

27

27

27

27

2.7

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

z

200

400

600

N 800

1000

1200

Width (cm) z

B C
Width (cm) z

2.054543 0

Width (cm) z Width (cm) . v

2.763634

Width versus z

‘.

e ol
B n.h“"""'

6.1.2.

Figure97: Results excel file

Images

FAFS (3 ..

The images tab allows the user to visualize the images from each measurdfgne(

99).
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RESULTS Images \ BULKvs.z | FAFvs.z | FAF@)vs.z | BULKFPvs.z | FAFFPvs.z | FAFFPBgvs.z |

Image Visualization
New Meas. #1 New Meas. #2 New Meas. 22 Raw image w ‘

I

Figure98: Images

Image Visualization

Raw image

Using thamage control located under the live ima
can visualizéhe different imagesKigure99).

, the user

Image Visualization

Bulk / FAF
®  Bulk/ FAF Mask

Bulk/FAF Footprint Mask

Figure99: Various possible image

6.1.3. Bulk versus z

The Bulk vs. z tgliresents a graph showing the evolutiohthe BULKvidth (in cm)versus
z for each measuremeirfFigure100).

BOSSA NOVA VISION Tel: (424) 3931011
5777 W. Century BlvglSuite 205 Fax: (310) 943280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



rgssorso MBI GE MMELTI - user Manual

RESULTS | Images BULKvs.z ‘ FAFvs.z | FAF(%)vs.z | BULKFPvs.z | FAFFPvs.z | FAFFP(4vs.z |

2007
30°
400
00~
oo
"
s:o—f
%0°
um—f
noo—f
1200%
1303%

1399~

0~ NewMezs #1 |/
E New Mezz 22 |/~
100 New Mezs. 23 W
R REREERREE AR REREREREE REREREE "
0 2 4 6 8 945454
Width (cm)

6.1.4.

The FAF vs. z tab presents a graph showing the evolution of the FAKiwicih) versus

Figurel0O Bulk versus z graph

FAF versus z

z for each measuremenFEigurel0l).
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RESULTS | Images | BULKvs.z FAFvs.z “ FAF () vs.z | BULKFPvs.z | FAFFPvs.z | FAFFP()vs.z [

0.
i NewMeas.32 [/~
NewMeas.83 [~N7

NewMeas. 21 |\ ‘

100-|8°%

RN
4 478181

Width (cm)

FigurelOl FAF versus z graph

6.1.5. FAF (%) versus z

The FAF (%) vs. z takesents a graph showing the showing the evolution of the FAF %
versus z for each measuremeridurel02).
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RESULTS | Images | BULKvs.z \ FAFvs.z FAF(%jvs.z ‘ BULKFPvs.z | FAFFPvs.z \ FAF FP (%) vs. z ]

NewMeas. 21 [/
New Meas. 32 [/
N

New Meas. #3

HERERLE SR
(%)

Figurel02 FAF % versugraph

6.1.6. BULK FP versus z

The Bulk foot Print vs. z tab presents a graph showing the evolution of the BULK Foot
Print width (in cm) versus z for each measureméingrel103).
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RESULTS | Images | BULKvs.z | FAFvs.z | FAF@gvs.z  BULKFPvs.z ‘ FAFFPvs.z | FAFFP (% vs.z |

0 NewMeas. 21 | /N7
- NewMeas.32 [~

1oo-§ NewMeas.#3 [~/
zoo—f
.
o
soo—f
0
~N 700—3

sm—i
s
1003—5
1190—3
1200—3

1300=

13091 ;
(] 2 4 6 8 9.41817
Width (cm)

Figurel03 Bulk Foot Print versus z graph
Note that the curves are smooth when the foot print processing has been applied.

6.1.7. FAH-P vesus z

The FAF foot Print vs. z tab presents a graph showing the evolution of the FAF Foot Print
width (in cm) versus z for each measuremdfity(ire104).
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RESULTS | Images | BULKvs.z | FAFvs.z | FAF@vs.z | BULKFPvs.z FAFFPvs.z ] FAF FP (%) vs. 2 |

05 NewMeas. 21 [/
E NewMeas. 22 |/~
100-: New Meas. #3 | /7

200-
20
o
m—f
eoo—f
N 703-3
=
909—3
"

11005

12007 ===

e

e e L L O ) . o R
3 4 5 605454

Width (cm)

©

Figurel04: FAF Foot Print versus z graph

6.1.8. FAF FP (%) versus z

The FARoot Print % vs. z tab presents a graph showing the evolution of the FAF Foot
Print % versus z for each measuremdtig(ire105)
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RESULTS \ Images | BULKvs.z \ FAFvs.z | FAF (3¢ vs. z \ BULKFPvs.z | FAFFPvs.z FAFFP(4)vs.z

3 NewMeas 82 [~/
100 NewMezss 23 [/

07 NewMezz 21 [/ ‘

200
900
1000-

1100

1200 HEENCSANAN

[} 20 40 (4] 80 99.7006

Figurel05: FAF FootPrint % versus z graph
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7. ¢AYS
VIt eana

When a time lapse measuremieimas been acquiredt is possible to create a video of the
time lapse and automatically analyze the evolution of the bulkafay, total sirface,
the length of the swatchand AR widthversus the time. The user clicks on

TIMELAPSE
Video Creation

DptaAnaiysis control. A popup message appear&igurel06) informing the user

than a Time Lapse measurement has been found.

X
The following Time Lapse measurement:
TIME LAPSE

has been found.

Start or cancel

the Video Creation

and Data Analysis process.

Cancel

FigurelO6: pop-up message

If the user clicks on Stai, new window popsip (Figurel07). Cancel will take the user
back to the main window.

€@ BOLERO MULTI Time Lapse Video Creation and Data Analysis

MEASUREMENTS
SELECTION DONE

Figurel07: Time Lapse video Creation and Data analysis video

The new window shows the number of time lapse measurements, the deita Hours
and minutes (the time between each measurementsjormation of the time lapse i.e.
linear or bilinear, the number of swatcheand the measurement nam&igurel08).
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Time Lapse measurements # DELTAT #1 Measurement
11 HOUR(s) TIME LAPSE
]

MIMUTE(S) Measurements #
LINEAR 1 a

Figurel08 Time lapse parameters

Using the measurements selection contrdfigure 109), the user can select the

measurements to be processed and visualized in the videos.
MEASUREMENT )
~

MEASUREMENTS
SELECTION DONE

Figurel09 Measurements selection

The user can visualize the selected measurements on the inkage¢110).

MEASUREMENT

0
MEASUREMENTS
SELECTION DONE

| ]

FigurellQO Selected measurements

MEASUREMENTS
o ] SELECTION DONE
Once the measurements selection is done, the user clicl and a

pop-up message appearbigurelll).
S5} X

Start Video Creation & Data Analysis

| Cancel

Figurelll Popup message Start @@ancel

Once START is clicked, the video creation and data analysis Sigue{12).
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image
10

RAWVIDEO | PROCESSED VIDEO (Bulk- FAF) | LENGTH | SURFACETOTAL | SURFACEBULK | SURFACEFAF | ARWIDTH

X

Videos Created and Data Analyzed

Figurell2 Group Time Lapse VC & DA in progress

A progression bar indicates where evolution of the procAsselection talsideallows to
select theRAW andProcessedulkFAFvideos and the various graphdnce the process
is done, a popup message appearkigurell3d).

7 ] X
Videos Created and Data Analyzed
| R E |

Figurell3 Process done Pop-up message

The usercanvisualize thalifferent videos (raw and processed) agichpts (lengths,
total surface, etc.yersus image# (Figurell4).
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° -
10
RAW VIDEO | PROCESSED VIDEO (Bulk- FAF) | LENGTH | SURFACETOTAL | SURFACEBULK | SURFACEFAF | ARWIDTH VIDEO & DATA

° Image #
10
“n‘l
RAWVIDEQ ~ PROCESSED VIDEO (Bulk- FAF) | LENGTH | SURFACETOTAL | SURFACEBULK | SURFACEFAF | ARWIDTH SOATR

Image &
10

EXPORT Timelapse
RAW VIDEQ | PROCESSED VIDEQ (Bulk- FAF) LENGTH | SURFACETOTAL | SURFACEBULK | SURFACEFAF | ARWIDTH VIDEO & DATA
LenGTH
E Swatch #1 vy
: Swatch £2 v
1 Swatch £3 ravd
E Swatch #4
: Swatch £5 ™
: Swatch #6 v
E Swatch =7 ™
: Swatch 28 v
i
£
5 ]
2 ]
= -
P

T
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The user can visualize the data and export the data (videos and graph) using the controls

EXPORT Timelapse
VIDEO & DATA

(Figurelly).

Figurell5: Export / play/stop/pause controls

If the user presses on pI,°, Export Time lapse video and data control is not visible

and stop/pause controls appe._.Om . Both videos play and the user can visualize
the cursor of all graphs. Click on Export Time lapse video and data control

EXPORT Timelapse
VIDEO & DATA

ﬁ Please create a new folder to export the time lapse videos and graphs

A » ThisPC » Local Disk (C:) » Program Files (x86) » BOLERO MULTI

Organize « New folder
_J 3D Objects 2
[ Desktop
Documents

* Downloads

Jﬁ Music

[&] Pictures

B videos

2 Local Disk (C2)

o= Local Disk (D)

= SEB(E)

- SEB (E2)
BOLERC MULTI
Bolero Multi 1.1¢
clar-723-sirl

File name: | Exported Time Lapse results)

MName

data
DATA_MULT

D basic_results_1.00_BOLERO_MULTL.xlsx

@ bekgrndl

@ bckgrndR

[ ] BOLERO MULT! 1.20.aliases
ﬁ BOLERC MULTI 1,20
1+] BOLERO MULTI 1.20
@ Bolero multi init

@ Bolero multi open data
BOLEROmultiini

%] distortionL

[&] distortionR

exposurel

exposureR

=

Date moedified

9/11/2023 2:47 PM
8/12/2023 9:40 AM
3/16/2020 11:36 AM
§/12/2023 7:48 AM
9/12/2023 7:48 AM
9/11/2023 1:46 PM
9/12/2023 11:41 AM
9/11/2023 1:46 PM
2/22/2023 11:15 AM
2/22/2023 11:15 AM
8/11/2023 2:50 PM
8/31/2023 9:33 AM
8/31/2023 9:36 AM
9/12/2023 7:48 AM
9/12/2023 7:48 AM

to export the videos and the graph into an excel fﬁeg@rellG)

N ) O Search BOLERO MULTI
B~ M @

Type Size ]
File folder

File folder

XLSX File 13KB

PMG File 3.517KB

PNG File 3,362 KB

ALIASES File TKB

Application 33,634 KB

Configuration sett... TKB

JPG File 99 KB

JPG File 88 KB

Text Document 1KB

PNG File 120KB

PNG File 119KB

Text Document 1KB

Text Document TKB

| Current Folder‘ |

Figurell6 Time Lapse Export

The content of the exported folder is shown Bigurell7.
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Exported Time Lapse results v & 2 Search Exported Time Lapse results

-

e

graph_vs_time TIME LAPSE_TLbulkfaf TIME LAPSE TLraw

Figurell?: Exported folder

It consists of 2 videos in AVI format (RAW and BULK/FAF) and an exteéfiteleos are
saved in avi format, at 10 frames per second (A time lapse video of 300 measurements
will be 30 seconds longyhe excel file consists of the totdulk and FAF surface, length
and AR Widt versus the frameRiqurel18).

File [OESNN (ncet  Pagelajout  Formulss  Data  Review  View  Add-ins  Help

X T . geee)
Sk Calibri -In Ca &+ B WopTedt [General T4 Normal 8ad Good

B3 Copy * = HlE
‘:‘n::n pointer | B T M- E- O-A-| SEE EE EMegetiConter - | $-% 0 (83 ;(;m:x\_ Fomatas eutrl Gaiculation | [0
Cipboard 5 Font 5 Algament 5 Number 5 styes
12 - £ | 9768027632307
A ] c o 3 ¥ G H i ) X L M N
1| Time (Minutes) ATotal (cm2) 87otal (cm2) CTotal (cm2)
2 ) 9.08533095 8.785327851 9.937759004
3 s 9.100275642 8.786752169 9.503071786
' 10 9.118617025 8.780519995 9.882206841 Surface TOTAL vs Time
5 15 9136012621 5.78504001 9871653484 5
5 2 9.137858472 8.797943777 9.859914447
[ 2 916285866 8.806789706 9.854857369
3 0 9185586281 882316999 9.624620297
) s 9.218899915 8.836377189 9.811751953
0 ) 9.273648472 8.856054576 9.77189109
1 as 9328334393 8.88495558 9765056994
2 50 9.3805644 5910823175 9.762802763
3 55 9.448476311 8.932518032 9.755629186 i3
4 ) 9.504138711 8.938301741 9.77231131
s 65 9.560126186 8.971900364 9.625269195
5 E) 9.605763857 9.034044852 9.94146198
7| 7 9.680377715 9.170315261 1015675316
8 80 9747976452 9.621113181 1045086614
9 8 9.818472053 1028925364 10.6568987
0 % 9.522242455 1081085094 11.62055071
1 95 1003538054 1115491332 1284523729
2 100 1031472977 116143728 1425439854
3 105 10.73860094 12.39676397 14.38426518
4 110 17252575 13.41011867 15.75524708
s 115 1276225375 14.04747845 1669671631
3 120 14.19377358 14.65215847 17.53595283 0
7 125 15.98591646 15.36032264 17.77266772 '” = b iz iz g
3 130 18.03669771 16.25805767 17.8978356
) 135 1928102556 17.10888477 1797333184
) 140 19.65270117 17.66207011 18.00664234
1 145 1969393437 17.89875745 18.0197249
Surface total vs time | Surface bulk vs time | Surface faf v time | Lengthvstme | AR Width vs time 5

Figurell8 Excel fileg Group Export

8. . arxd 9ELINI

This feature allowthe user to export the main resul{presented in the tables from Data
Analysis) without the graphdrom the data management page for a large number of
measurements.
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Figurell9 Basic Export

The user needs to select the measurements before clicking onctmgrol. If no
measurement is selected when the Basic Exmantrol is clicked, a pojip window
appears Figurel20).

Please select at least ONE measurement.

I I

Figurel20 Popup window¢ No measurement selected

If measurements are selected, the following pop window appears Higure 121),
indicating the number of measurements to be exported and signaling thqiracessed
measurements will not be exported.

You have selected 8 measurements to be exported.
Please note that unprocessed measurements will not be exported,

X

Start Basic Export Cancel Basic Export

‘ L

Figurel21 Popup windowg Start or Cancel

If the user clicks on Cancel, the basic export will be cancelled. If the user clicks on Start,
the following popup window appears, asking for the destination and the filenakigure
122), already populated with Exported basic results.

£ :

UUWINIUdus Fictures B 15/¢U1B | 1iZ0 AV FIIETOIOEr

b Music Point Clouds File folder
File folder
File folder

File folder

Raw Images
SAMBA Hair 3.0.1 2
TANGO 1.2 4/23f

=] Pictures

B videos

e Windows (C:)

- Samsung_T5 (D:) v

File name: | Exported basic results BOLERO TRIO )

Save as type: | xlsx .

A Hide Folders Cancel
Figurel22 Popup window¢ Destination Filename

The excel file contains 3 tabs, correspondingribemaland Footprint resultsKigure
123).
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Clipboard Enl

sl

Font Alignment
B32 = Fe
A B C D E
| Measurement BULK Surface (cm2) FAF Surface (cm2) TOTAL Surface (cm2) FAF (%)

| Swatch #1 28.39 0.54 28.93 1.85
Swatch #10 28.23 0.56 28.79 1.54
Swatch #2 34.56 6.99 41.55 16.82
Swatch #20 35.71 7.01 42,71 16.40

T
| N I N |

.
| |

9.

£R Select the DATA_TRIO folder

51 &I

Figurel23: Excel File

F2NXI

The data are stored in the software root folder (containing the exddetéfile)
respectively in DATA _MULfdlders It is possible to change the location of the data to be

& v 4 B > ThisPC > Desktop

Organize v New folder

A
s Quick access

Name

Bolero 4.70

@ OneDrive

DATA_Single

6/2

0/2020

used, for example on an external hard drive. Just clic.. _..
on the data management page and the usual uppwindow appearsKigure 124)
allowing to select a different folder containing datbthe DATAMULTIFolder desnot
exist in the new location, the software will immediately create them.

Date modified Type
4:27 PM File folder
File folder

8/1/2019 11:13 AM

control

Search D¢

v O

Size

Figurel24: Window to change data folder location

The software will update the data architecture (study, $aller and measurement).
The data érmat is the following Kigurel25). Each new measurement creates of folder

with the measurement name.

bulkfaffpmask

bulkfaf

BOSSA NOVA VISION

5777 W. Century BlvglSuite 205
LOS ANGELES CA 90045
USA

bulkfafmask dataS

Figurel25: Data format folder

raw

rawcut
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Thefolder contains:

- Animage named raw (png format)

- Animage named rawcliftpng format)

- Animage named bulkfajpg format)

- Animage named bulkfafask(jpg format)

- Animage named bulkfipomask(jpg format)

- Atext file namedlataStxt
The color imageis the bulkg fly-away & frizz imagethe bulk ¢ fly-away & frizz mask
image and bulk ¢ fly-away & frizz footprint maskimage The raw image is the image
acquired by the systenihe rawcut image is the raw image cut between swatch start and
swatch limit. The text fildataStxt containsthe information about thesurface of the bulk,
FAF, total andFlyAway & Frizz (%) versus z (z varies from swatch start to swatch limit)
plus the same information for the footprint processing

10/ ' [ L. w!¢Lhb

At the bottom of SHUFFLAULTImain page under the measurement lisis a calibration
button (Figurel26).

CALIBRATION
¥start, Zstart and Exposure

Figurel26: Calibration

Figurel27shows theSHUFFLBS50/WIDE/TRIO/HULA/H@RIlibrationmain window.
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BOLERO MULTI CALIBRATION

BOSSA NOVA
™
Balera VISION @i
Xstart & Zstart Left EXPOSURE LEFT SAVE VALUES
ADJUSTMENT ADJUSTMENT IN INI TEXT FILE
Xstart & Zstart Right| EXPOSURE RIGHT
ADJUSTMENT ADJUSTMENT

Figurel27. Cdibration main window

On top, Sbuttons are present:
1 Xstart & Zstart adjustmerfor left & right
1 Exposure adjustmerfor left & right
1 Save Values in ini

10.1.1. Xstart & Zstartadjustment

If the user clicks on Xstart & Zstart adjustment button, the following windows pops up
(Figurel28).
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BOSSA NOVA
Balera

T

v
Xstart & Zstart
oK

Figurel28 Xstart & Zstart adjustment window

SHUFFLEIULTIcamera takes a larger image than the one acquired and saved in the
software.SHUFFLURULTImage (right image) is cropped compared to the original image
(left). The cropped imageSHUFFLEIULTIimage) is2,250 x 1,380 pixels Xstart and
Zstart controls allow the user to properly crop tB&lUFFLEULTIlimage (centered, no
marking, no ruler). Once adjusted, click on the button Xstart & Zstart ok to go back to the
main window.

10.1.2. Exposure adjustment

If the user clicks on Exposure adjustment button, the following windows popsigpré
129).
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Bolera

(<] X

RIGHT AUTO EXPOSURE DONE !

START R

START L

Figurel29 Exposure adjustment window

The software will automatidly calculate the exposure tim&emember to have the LED
back panel onClick on OK to go back to the main window.

10.1.3. Save Values inini

Once Xstart & Zstart and exposure are adjusted, the user can click on the Save the values
in the ini text file button to automatically update all the ini text file for each software.
Once done, the message pops Hilrel30).

L% ] *

VALUES SAVED
in IMI text FILES.

Figurel3Q Values saved in ini files
11.¢ SOKYAOIf o0l O]l ANRdzy R
11.1. Definition

Hair swatches are composed of two differentiable aspects, bulk and frizzifhy fibers.
The bulk of the tress can be defined as a®Dndedvolume (the mass of haiibersthat
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comprises the body of the tress), while frizz anelflyay are individually identifiabkoer
(Figurel31).

Figurel31l Bulk and Fhaway/Frizz definition

The goal othe image processing is to extract the bulk and theafhay/frizz(Figurel32).

Figurel32 Bulk and Fhaway/frizz extraction

We can distinguish the bulk from the fvayfrizz by analyzing the fiber density i.e. the
number of fibers surrounding each fiber of the hair swatch. Fibers belonging to the bulk
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