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About This Manual

This Manual describes SHUFFLE hardware and software. Use this manual as a
reference when working with your SHUFFLE.

About SHUFFLE: SHUFFLE is a turnkey multi-platform imaging system dedicated to hair
swatch measurement. SHUFFLE allows:
1. Hair swatch 2D volume measurement and fly-away/frizz analysis 3 swatches at
the same time using BOLERO TRIO
2. Hair swatch 2D volume measurement and fly-away/frizz analysis using BOLERO
WIDE
3. Hair swatch 3D volume measurement and fly-away/frizz analysis using BOLERO
360
4. Hair swatch movement analysis using HULA
Hair Swatch perturbation analysis using HOP
6. Hair swatch orientation and alignment analysis using RUMBA

b

SHUFFLE Basic configuration comes with BOLERO TRIO/BOLERO WIDE hardware allowing
2D volume measurement and fly-away/frizz analysis. For BOLERO 360, HULA/HOP and
RUMBA measurement, additional specific hardware is required.

Application of the SHUFFLE ranges from claim substantiation and product efficacy testing
for cosmetic products, to basic analysis of hair swatch visual appearance.

Copyright and Manual Notice

Bossa Nova Vision reserves the right to make changes to this manual and to the
items described therein without notice. Bossa Nova Vision has taken considerable effort
to ensure that the information in this manual is accurate and complete. However, Bossa
Nova Vision will 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 connection with
this manual.
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1. QUICK START

Shuffle basic configuration comes with BOLERO TRIO/BOLERO WIDE hardware.

1.1. Unpacking

1.1.1. BASIC CONFIGURATION (BOLERO TRIO/WIDE)

When unpacking the system basic configuration (BOLERO TRIO/WIDE), please make sure
you have all the following items (Figure 1):

SHUFFLE Computer (with USB 3.0 SHUFFLE LED
(BOLERO TRIO/WIDE mount attached)  cgbles) — Laptop or Cables (x1) back panel
All-in-one power supply
(Optional)

Figure 1: SHUFFLE components — Basic configuration

A close-up of BOLERO TRIO/WIDE hair swatch mount is presented on Figure 2.

Figure 2: BOLERO TRIO/WIDE Hair swatch mount

1.1.2. BOLERO 360

BOLERO 360 hardware consists of a hair swatch mechanical mount with an integrated
motorized rotation, a controller, a 5V power supply and a USB 2.0 cable (Figure 3).
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® <o o

‘Hair swatch mount Controller USB 2.0 Cables (x1) 5V power supply

Figure 3: BOLERO 360 components

1.1.3. HULA/HOP

HULA and HOP share the same hardware that consists of a hair swatch mechanical mount
with an integrated motorized shaker, a controller, a 5V power supply and a USB 2.0 cable

(Figure 4).

Hair swatch mount Controller USB 2.0 Cables (x1) 5V power supply

Figure 4: HULA components

An external SSD Hard drive to be connected by USB 3.0 to the computer for HULA
operation is attached (Figure 5).

BOSSA NOVA

VISION

BOSSA NOVA VISION
5777 W. Century Bivd.

Figure 5: SSD Hard drive
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1.1.4. RUMBA

RUMBA consists of a forward looking illumination using far red LEDS coupled with a dual
polarizer rotation system to provide fiber angle measurement. A diffuse acrylic
background and a power cable for the back panel LED.

The system is powered by a 12V power supply and connected to the computer via USB
2.0 (Figure 6).

A

O\

. Diffuse LED back panel
F look 12V
oirlmz:nr;jnac’)c?or:ng acrylic Supo:/ver USB 2.0 cable cable
background PPy

Figure 6: RUMBA components

If something is missing, please contact Bossa Nova Vision immediately.
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1.2. Connecting — Basic Configuration

SHUFFLE is connected to a computer for data/image acquisition, processing and data
visualization/analysis/management. The USB 3.0 cable is the camera connection (USB 3.0,
blue) from SHUFFLE to the computer. A power supply to power ON the illumination
connects to the LED back panel (Figure 7) on the bottom left of the panel using a jack.

OFF

Figure 7: LED back panel power supply

1.3. Measurement with SHUFFLE — Basic
Configuration

Connect the LED back panel power supply to the power. You should see the LED
background panel on (Figure 8).

Figure 8: LED Panel on

Start the computer. SHUFFLE icon shortcut is on the desktop (Figure 9).
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B

SHUFFLE

Figure 9: SHUFFLE shortcut

Click on SHUFFLE icon. The following window pops-up (Figure 10).

L7 Shuffle = X

BOSSA NOVA

V I s I @ N m MULTI TOOL PLATFORM EXit E

VOLUME & FLY-AWAY/FRIZZ HAIR MOVEMENT ANALYSIS

Figure 10: SHUFFLE pop-up window

The main window allows to select between 6 types of measurement. With the basic
configuration, please select BOLERO Wide. The following window appears (Figure 11).
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Balero

Surface Measurement
Fly-Away/Frizz Analysis
& X

SELECT OPERATION MODE

Ilee measurement & Load data] Load data only

oD I‘U

VISICN

Figure 11: BOLERO Wide

Please click on LIVE MEASUREMENT & LOAD DATA. The following window appears, asking
to remove any swatch present before the hardware initialization test (Figure 12).

B x |
Please remove any swatch present before the initialization test
or bypass illumination test,

Bypass illumination Test |

Figure 12: Remove any swatch present or Bypass illumination test

The first time BOLERO Trio is used, we recommend to proceed to a full initialization test
and to remove any swatch present. Click on OK. Series of hardware test occur. At the end,
the following pop-up window appears (Figure 13). If another pop-up window appears
signaling hardware troubles, please contact Bossa Nova Vision immediately.

Initializing and self-test completed - Systern READY !

Figure 13: System READY! Pop-up Winddw

You are now ready to proceed to surface
measurenment and bulk & fly-away/frizz analysis
on hair tress
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Click on OK. The following window appears (Figure 14).

Exit £§
o BE800  wu-D0REN 8060 RocessNG O

NEW MEAsulEMEN'r
AcQulnE
MEAsuREM:N’r

(RE) PROCESS
MEASUREMENT(S)

SEKJDER

)

Figure 14: BOLERO Wide Main window

Before acquiring a new measurement, you need to create a STUDY then a SUB-FOLDER

using the control (Figure 15) located on the right of the STUDY and the SUB-FOLDER.

S 1 - IR1C e +] - [R]C M)

Figure 15: Creating STUDY then SUB-FOLDER

By clicking on , a pop-up window (Figure 16) asks for the name of the study (or sub-
folder).

Enter new STUDY name Enter new SUB-FOLDER name
New Study

Cancel SAVE Cancel

Figure 16: Pop-up window enter new STUDY (or new SUB-FOLDER)

Figure 17 shows the new STUDY (Test) and the new SUB-FOLDER (Time lapse) created.

e +1 - 1R 1 C et +] - [RICiMV)

Al BLACKSTATCTL
Figure 17: STUDY and SUB-FOLDER created
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You are new ready to acquire the first measurement. Mount the hair swatches (up to 3)
to be measured (Figure 18) using the magnetic hair swatch mount. Open the alligator
mount to hold the hair swatch and simply put the swatch mount on the magnetic mount.

4

Figure 18: Mounting the hair swatch

<
=

The hair swatch is mounted (Figure 19).

Figure 19: Hair swatch mounted

You can see the hair swatch mounted on the live image on the left of the window
(Figure 20).
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Figure 20: Live image

ACQUIRE
NEW MEASUREMENT
PROCESSING ON

Click on the control to start the acquisition of a new
measurement. The following window appears (Figure 21).

5{“"” i SWATCH LIMIT
7 »
g 0 MANUAL

Swatch limit

Figure 21: Acquisition Window

Adjust the swatch start value and the swatch limit value using the swatch controls
Swatch start Swatch limit
A . &

g 0 g 9%

and in order to define the zone of the image to be processed
(Figure 22). Do not click on the other controls.
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BOSSA NOVA

alero VISION

Version 1.60

LIVE Image

 ressabbierig SWATCH LIMIT
Q 00 MANUAL

Swatch limit

Figure 22: Swatch start/limit adjustment

START
Once it’s done, click on the start control - . The following pop-up window appears
to ask for the name of the new measurements (Figure 23).

Enter NEW measurement name
tst

Figure 23: Pop-up window — Measurement name

SAVE

Click on the save control and the measurement starts. After different steps
(Acquisition, image save, image processing), the visualization window appears (Figure 24).
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{3 BOLERO WIDE VISUALIZATION =
BOSSA NOVA

Bolera Uswalization  VISION =y

tst

BULK/FAFvs.z | FAF(%)vs.z | BULK/FAFFPvs.z  FAFFP (%) vs.z
TOTAL Surface (cm2)
923342

BULK Surface (cm2)
67.6557

TOTAL Footprint (cm2)
96.0735

BULK Footprint (cm2)
68.2075
FAF Footprint (cm2)

27.8659

FAF Footprint (%)
29,0048

LENGTH (cm
17334 Image Visualization

Bulk / FAF hd

AR WIDTH (cm)

[ ] ss7342 3.90307
FAF (%)

Figure 24: Results window

The results window show the processed image on the left. The bulk is in green, the fly-
away/frizz in red. Different graphs, to be detailed in the following, are also shown. Surface
of the bulk, FAF and total in cm? and the fly-away/frizz volume percentage are given. The
tab on the top allows to navigate between the 3 measurements.

To go back to the management window, click on
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1.4. BOLERO 360 Configuration

1.4.1. Hardware installation

Using a 4-40 screw driver, driver and x4 4-40 screws, the user can install the BOLERO
360 mount (Figure 25).

Figure 25: BOLERO 360 in place

1.4.2. Computer connection

Connect the controller to the hair swatch mount (Figure 26).

Figure 26: Connection between controller and hair swatch mount

Using the USB 2.0 cable, connect the controller to the computer (Figure 27).
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Figure 27: USB 2.0 connection to computer

Do not forget to connect the controller to its power supply (Figure 28)

Figure 28: Controller with power supply

1.5. HULA/HOP Configuration

1.5.1. Hardware installation

Using a 4-40 screw driver and x2 4-40 screws, the user can install the Hula mount (Figure
29).
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Figure 29: Hula mount in place

It is easy to remove/mount the BOLERO TRIO/WIDE mount (Figure 30).

Figure 30: BOLERO Trio/Wide mount

1.5.2. Computer connection

Connect the controller to the hair swatch mount (Figure 31).
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Figure 31: Connection between controller and hair swatch mount

Using the USB 2.0 cable, connect the controller to the computer (Figure 32).

Figure 32: USB 2.0 connection to computer

Do not forget to connect the controller to its power supply (Figure 33).

Figure 33: Controller with power supply
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If you are using the Shuffle with the humidity box, please put the controller outside the
box. You can sneak the cable on the humidity controller side (Figure 34).

Figure 34: Cable on the side of the humidity box

1.6. RUMBA configuration

To operate RUMBA, a clear matte diffuse panel is needed in order to reduce the direct
reflection of the forward-looking far-red illumination. It is used to cover the white LED

back panel. If itis not in place, please secure the panel on top of the LED back panel (Figure
35).
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Figure 35: Diffusive matte panel on top of LED back panel

Be sure that the matte side is on the front. You should have SHUFFLE cutoff on the top
right corner (Figure 36).

SHUFFLE

Figure 36 SHUFFLE cut-off — Top right corner

Next step is to mount RUMBA in front of the camera. Just place RUMBA carefully in front
of the camera, guided by the slot on the bottom (Figure 37).

Figure 37: Mounting RUMBA in front of the camera

Secured RUMBA in position by tightening the screw (Figure 38).
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Figure 38: Securing RUMBA in place

RUMBA is now in place (Figure 39)

Figure 39: RUMBA in place

Last step is to connect RUMBA to the computer and the power (Figure 40).
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=
e,

Figure 40: Connections

The back panel connection is to connect RUMBA to the LED back panel in order to switch
the LED back panel ON and OFF with the software (Figure 41).

Figure 41: RUMBA to LED back panel connection

Connect the Power to the 12Vdc power supply (Figure 42).
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Figure 42: RUMBA connected to power supply

Connect the USB 2.0 to the computer (Figure 43) and click on the ON/OFF button.

Figure 43: USB 2.0 connected — Switch ON

RUMBA is now ready.
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2. SHUFFLE SOFTWARE

Shuffle software allows to shuffle between 6 different measurements corresponding to
5 different software, activated by the 5 buttons:

e BOLERO TRIO

e BOLERO WIDE

e BOLERO 360

e HULA
e HOP
e RUMBA

Plus a CALIBRATION button at the bottom of the window, as seen on Figure 44.

L7 Shuffle = X

BOSSA NOVA

V I S I @I N SHUPFFLE ~u.n coo rurtrorm Exit ‘E

VOLUME & FLY-AWAY/FRIZZ HAIR MOVEMENT ANALYSIS

:: ! # ,,4",
# p o2
VAL

HAIR ORIENTATION ANALYSIS

AUmsAa

CALIBRATION

Figure 44: SHUFFLE software

Each buttons allow to start the corresponding software (Figure 45). Each software use the
same architecture. Only the measurement and data analysis sections are specific to the
measurement. In the following, we will detail the software using BOLERO WIDE software
and detailed the parts that are specific to each measurement when needed.
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Balero Balera

Volume Measurement Surface Measurement
3D swatch reconstruction Fly-Away/Frizz Analysis
Fly-wov/ Frizz Analysis

SELECT OPERATION MODE SELECT OPERATION MODE

ive measurement t&Lo d data Load data only

VISIGN | VISION
Boalero

Surface Measurement Hair swatch motion

Fly-Away/Frizz Analysis YaniC analysis
& X

SELECT OPERATION MODE

SELECT OPERATION MODE

IVE measurement & Load data Load data only

B e measurement & Load data Load data only '
caaﬂ NS W -,-7 [ A4

VISION |VISIGN
AUMBA

Hair swatch Fiber Orientation Measurement
perturbation analysis 8 x

SELECT OPERATION MODE

8 X
B c ive measurement & Load data Load data only
SELECT OPERATION MODE
w4 INWW W

B‘ [Live measurement & Load data| | Load data only v I S I l N

Figure 45: 6 different software

The calibration software will be explained in 10.

2.1. Startup

Once the shuffle software is running, the user selects one measurement to be done. This
opens the corresponding software. At startup (shown on Figure 46 below), the user can
choose the operation mode between Live measurement & Load data or Load data only
if no hardware is connected or no measurement is scheduled.
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& X

SELECT OPERATION MODE

|Live measurement & Load data | Load data only

Figure 46: Start-up pop-up window

- Choosing Load data only will lead to the main window. The software does not
need hardware to be turned on or connected. The user will only be able to load
existing data.

- Choosing Live measurement & Load data leads to an automated test procedure that
insures all hardware components (camera, LED panel, motors, etc.) are working
properly to the factory specifications.

2.1.1. Hardware test

Before going into a full initialization and self-test of the different hardware components,
a dialogue window is asking the user to remove any hair swatch present before the full
test or to bypass the illumination self-test and leave the hair swatch if present (Figure 47).

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

‘Bypass lumination Test

X

Figure 47: Initialization and self-test

A full test requires no swatch present in the system in order to capture and save a picture
of the background level (LED panel). We recommend to proceed to a full initialization and
self-test at least every day.
When the user selects OK for a full test, sequential steps are done:

- STEP 1 - Camera initialization and test

- STEP 2 — Motor initialization and test (for HULA, HOP, BOLERO 360 and RUMBA)

- STEP 3 - lllumination initialization and test (measurement of background level and

uniformity)

If the three steps are successful, image acquisition will be possible. If nothing is activated,
the user will only be able to load data.
If the user has selected Bypass illumination test, only STEP 1 and STEP 2 will be done.
STEP 3 - Illumination initialization and test (measurement of background level and
uniformity) is considered ok. Background images and data stored in the computer will be
used.
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If STEP 1 and 2 are successful, measurement and image acquisition will be possible. If not,
the user will only be able to load data.

The software goes to STEP 1 - Camera initialization and test is on (Figure 48)

SELF-TEST A
IN PROGRESS [ ALY (@)

Figure 48: STEP 1 - Camera initialization and test

Figure 49 shows the dialog window if there is an issue with the camera.

SELF-TEST A
IN PROGRESS i (@)

Problem with camera
Connect and try again!

j”No camera needed - Load data oniy ‘

Figure 49: Dialog window if there is an issue with the camera

The user can select OK while reconnecting the camera. This option will proceed to STEP 1
- Camera initialization and test again. The user can also select No camera needed — Load
data only. This option will by-pass next steps and go to BOLERO Trio main window. If after
few tries, the camera is not correctly initialized, please contact Bossa Nova Vision.

If STEP 1 is successful, STEP 2 - Motor initialization and test is on (for HULA, HOP, BOLERO
360 and RUMBA) (Figure 50).

SELF-TEST
iN PROGRESS T ALY oo

Figure 50: STEP 2 - Motor initialization and test
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Figure 51 shows the dialog window if there is an issue with the motor.

Problem with motor connection.
Wrong com port or no connection
Connect and try again !

j_No Motor needed - Load data only | OK I |No Motor needed - Load data only ‘

Wrong Motor connected.
| Connect the motor one and try again !

(a) (b)

Figure 51: Dialog window if there is an issue with the motor

2 problems can occur: No motor is connected (and detected) or the wrong one is
connected (HULA motor when BOLERO 360 is running or vice versa).

If the full test was select i.e. by-pass illumination test was not clicked, the software
proceeds to STEP 3 for a measurement of the LED panel level and the LED panel
uniformity. Be sure no swatch is present when this step is running.

SELF-TEST o
IN PROGRESS e i '

Figure 52: STEP 3 - Illumination initialization and test (measurement of background level
and uniformity)

Figure 53 shows the dialog window if there is an issue with the illumination.

SELF-TEST Y %
IN PROGRESS e da '

lllumination problem: Background is not uniform.
Please check that no hair swatch is present !

| Test again | !No need of lllumination - Load data only |

Figure 53: Dialog window if there is an issue with the illumination
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2 problems can occur: Level too low or background non uniform. In case of a non-uniform
background, please check that there is no swatch present in the system or anything on
the LED panel. If after a few tries, the illumination is not correctly initialized, please
contact Bossa Nova Vision. If STEP 3 is successful, a dialog window appears (Figure 54)
indicating to the user that the initialization and self-test are successful. The user can also
notice that all indicators are green and the image acquisition is authorized.

Bolena i
COMPLETED Ready for measurement !

Initializing and self-test completed - System READY !

Figure 54: Dialog window — Initialization and self-test successful
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2.2. SOFTWARE (BOLERO
TRIO/WIDE/360/HULA/HOP/RUMBA)

Each individual software is based on the same architecture (Figure 55).
On the left of the window is the IMAGE VISUALIZATION.

B¥ BOLERO WIDE

ACQUIRE

Select DATA Folder
NEW MEASUREMENT

sov (0 ) B P = PROCESSING ON
T LA 3

T - AcQUIRE
NEW MEASUREMENT

ruler
STATICTL
SUB-FOLDER
ACQUIRE
TIMELAPSE
MEASUREMENT

(RE) PROCESS
MEASUREMENT(S)

TIMELAPSE

MEASUREMENT
VISUALIZATION

DATA MANAGEMENT assc xvort

ACTION CONTROLS
Figure 55: BOLERO WIDE — Main window architecture

On the right of the IMAGE VISUALIZATION is the DATA MANAGEMENT window. On the
right of the DATA MANAGEMENT are the ACTION CONTROLS, allowing to acquire new
measurements, process measurements, provide data analysis and comparison and data
export, etc.

On the top right of the window, at the top is the control m to

exit the software.

2.3. IMAGE VISUALIZATION

The left side of the main window consists of image visualization with image controls
under (Figure 56).
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Figure 56: image visualization

LOAD
If Load data only is selected E, the LIVE IMAGE shows (Figure 57) a BOLERO WIDE
—no live measurement — Open data only image.

£ BOLERO WIDE

BOSSA NOVA

Balera VISION

Open data

Balerna Wede

OPEN DATA ONLY

No live image acquistion

Figure 57: Load data only — LIVE image

LOAD
The indicator/control on the top right of the image shows E. The controls allowing

LOAD
the acquisition of new data (image or video) are not visible. If the user clicks on E
, @ pop-up window appears (Figure 58) asking the user to choose the operation mode
similar to the start of the software.
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B) X

SELECT OPERATION MODE

[Live measurement & Load data] Load data only

|
Figure 58: Live or load pop-up window

Choosing Live measurement & load data will trigger the hardware check-up procedure
previously explained.

If a measurement is selected in LOAD DATA mode, the corresponding image appears in
the live image window except for HULA (Figure 59).

BOSSA NOVA

VISION

bLcK #13

Image Visualization
Raw image P

The image visualization control appears when a measurement
is selected (under the image). 4 different images can be displayed (Figure 60). For BOLERO
360, another control appears, to select the image angle.

Image Visualization
¢ Raw image
Bulk / FAF
=  Bulk / FAF Mask
Bulk/FAF Footprint Mask

(a) For BOLERO TRIO and BOLERO WIDE
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Imae Visualization

(b) for BOLERO 360

Figure 60: 4 types of image

1) The raw image — acquired by BOLERO WIDE

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/FAF footprint mask image, showing the bulk in green and the FAF
footprint in red without the intensity information

If the measurement selected is unprocessed (measurement name in italic), only the

raw image can be displayed (Figure 61).

/ Raw image
v

Raw image . 4

Figure 61: Unprocessed data — Only raw image

LIVE
In the LIVE mode LM24¢ | the image shown is the live image from the camera and the

selected measurement image appears in a small preview window (Figure 62) under
the sub-folder list except for HULA.

PREVIEW

LOAD meas
to DATA A

Figure 62: Preview window — Live and measurement selected
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LOAD
In the LOAD mode , the selected measurement image appears in the image
window (Figure 59). Note that if more than 1 measurements are selected, only the first
on is displayed.
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2.4. DATA MANAGEMENT

Data Management window allows to manage the data to be saved and processed (Figure
63). The user can create, delete, copy, rename, etc. different folders and measurements.

Select DATA Folder

[ =S = B | bLeK #10

ruler bLcK 211

STATICTL bLcK #12

SUB-FOLDER bLcK #13

bLcK #14

bLcK #15

bLcK #16

bLcK #17

bLcK #18

blLcK #19

bLcK =2

bLeK #20

blLcK 21

bLcK #22

blLcK #23

bLcK #24

bLcK #25

blLcK #26

bLcK 227

v v bLcK #28

bLcK #29

bLcK =3

bLcK #30

blcK =4

bLcK =5

bLcK #6

bLcK =7

bLcK =8
bLcK #9 v

Figure 63: Data Management window

3 lists are present:

- Study

- Sub-folder

- Measurements
These correspond to list of folders where the raw data are saved. If a measurement has
not been processed, it appears in italic in the list (Figure 64).

MEASUREMENT ’m

blackl A
black2
brown
flat
flat 2

Puffy 1

Figure 64: Measurement List — Processed and not processed
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This unprocessed measurement (brown on this example) can still be deleted, copied,
renamed and moved. The other measurements are in normal and black font and
correspond to processed measurements.

On top of each list are controls: ’ m m

The + and — controls n allow to CREATE and DELETE folder.

The R control m allows to RENAME a folder.
The C control allows to COPY a folder.
The M control m allows to MOVE a folder.

2.4.1. CREATE

Clicking on the plus control triggers a pop-up window asking for the name of the new
study or the new sub-folder (Figure 65).

Enter new SUB-FOLDER name

Enter new STUDY name

New Study

SAVE Cancel

SAVE Cancel

Figure 65: New study or new sub-folder name

Clicking on the cancel control mwill cancel the creation of the new study or sub-
folder and close the pop-up window.

2.4.2. DELETE

Clicking on the minus control to delete a study, sub-folder or a measurement will trigger
a pop-up window asking the user to confirm (Figure 66).

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



page a1 of 209 SHUFFLE - User Manual

| |
& X

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

Yes Cancel
1 l
& X
Are you sure you want to delete the SUB-FOLDER and its entire content ?
Yes Cancel
] ‘
& X

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

Yes Cancel

1
Figure 66: Pop-up window for deleting Study, Sub-folder or measurement

Note that when a folder is deleted, everything it contains is also deleted. For example, if
the user deletes a study folder, the sub-folders and measurements folder contained in

the study will also be deleted.

2.4.3. RENAME

The user can rename a study, a sub-folder or a measurement. Clicking on the R control

m triggers a pop-up window (Figure 67) to enter the new name (pre-populated with
name_rename).

Enter new study name

TRI_rename

SAVE Cancel

Enter new sub-folder name

Testing1_rename

SAVE Cancel
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Enter new Measurement name

image90deg_rename

SAVE Cancel

Figure 67: pop-up window for renaming study, sub-folder or measurement

Clicking on the cancel control m will cancel the renaming of the study, sub-
folder or measurement and close the pop-up window.

2.4.4. COPY

The user can copy a study (and all its contents), a sub-folder (and all its contents) or a

measurement. Clicking on the C control triggers a pop-up window to enter the name
of the copy (Figure 68) pre-populated with name_copy. Note that the original remains the
same.

Enter Copy Study
TRI_copy

Cancel

Enter Copy Sub-folder name

Testing3_copy

SAVE Cancel

Enter Copy Measurement name

image%0deg_copy

Figure 68: Pop-up window for copying study, sub-folder or measurement

Clicking on the cancel control m will cancel the copying of the study, sub-folder
or measurement and close the pop-up window.

Note that the copy will be in the same location i.e. a sub-folder cannot be copied to a
different study or a measurement cannot be copied to a different sub-folder. The control
Move needs to be used for that purpose.
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2.4.5. MOVE

The user can move a sub-folder (and all its contents) to a different study or several

measurement to a different sub-folder. Clicking on the M control m opens a pop-up
window (Figure 69).

SELECT the destination STUDY

STUDY VOLUME

[ NewSdy 1~

TRI

Cancel Select

Move sub-folder to a different study

SELECT the destination SUB-FOLDER

STUDY single image SUB-FOLDER single image

e | — Symposium

Testing3

Cancel Select

Move Measurement(s) to a different sub-folder
Figure 69: Pop-up window for the destination selection
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Clicking on the cancel control m will cancel the move of sub-folder or
measurement and close the pop-up window.

If the sub-folder already exists in the study or if the measurements already exists in the
sub-folder, a message appears (Figure 70).

Sub-folder name already exists!

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

Please change destination SUB-FOLDER or CANCEL

Figure 70: Sub-folder or measurements already present
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2.5. ACTION CONTROLS

Action controls (Figure 71) allow to:
e acquire data
e process data
e visualize data
e analyze and compare data
e export data

ACQUIRE ACQUIRE ACQUIRE
NEW MEASUREMENT NEW MEASUREMENT NEW MEASUREMENT
PROCESSING ON PROCESSING ON PROCESSING ON
ACQUIRE ACQUIRE ACQUIRE
NEW MEASUREMENT NEW MEASUREMENT NEW MEASUREMENT
ACQUIRE
ACQUIRE ACQUIRE
TIMELAPSE TIMELAPSE TIMELAPSE
MEASUREMENT MEASUREMENT MEASUREMENT

RE) PROCESS
(RE) PROCESS (RE) PROCESS ME‘AS{JREM ENT(S)
MEASUREMENT(S) MEASUREMENT(S)

TIMELAPSE TIMELAPSE TIMELAPSE
Video Creation Video Creation Video Creation
Data Analysis Data Analysis Data Analysis

LOAD measurement LOAD measurement DTS
to DATA Analysis to DATA Analysis ANALYSIS
LOAD measurement
DATA DATA >
ANALYSIS ANALYSIS to DATA Analysis

MEASUREMENT MEASUREMENT MEASUREMENT
VISUALIZATION VISUALIZATION VISUALIZATION

BOLERO WIDE BOLERO TRIO BOLERO 360
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ACQUIRE
NEW MEASUREMENT

PROCESSING ON

ACQUIRE
NEW MEASUREMENT
PROCESSING OFF
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TIMELAPSE
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ACQUIRE
NEW MEASUREMENT
PROCESSING ON

ACQUIRE
NEW MEASUREMENT
PROCESSING OFF
ACQUIRE

TIMELAPSE
MEASUREMENT

(RE) PROCESS
MEASUREMENT(S)

TIMELAPSE
Video Creation
Data Analysis

DATA
ANALYSIS

LOAD measurement
to DATA Analysis

MEASUREMENT
VISUALIZATION

BASIC EXPORT

RUMBA

Figure 71: Action controls for BOLERO WIDE, BOLERO TRIO, BOLERO 360, HULA, HOP

and RUMBA

The action controls are similar for BOLERO WIDE, BOLERO TRIO, BOLERO 360, HOP,
RUMBA and different for HULA as HULA acquires videos instead of images.

2.5.1. ACQUISITION

Acquisition controls allow to acquire new data (images & videos).
For BOLEROs (TRIO, WIDE and 360), HOP and RUMBA, three options are possible (Figure

72):

e Acquire new measurement processing on
e Acquire new measurement processing off
e Acquire Time lapse measurement

ACQUIRE
NEW MEASUREMENT
PROCESSING ON

ACQUIRE
NEW MEASUREMENT

ACQUIRE
TIMELAPSE
MEASUREMENT
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Figure 72: Acquisition controls for BOLEROs, HOP and RUMBA

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

For HULA, two options are possible (Figure 73):
e Acquire new Video
e Acquire Frequency new sweep videos

ACQUIRE
NEW
VIDEO

ACQUIRE
FREQUENCY SWEEP
NEW VIDEOS

Figure 73: Acquisition controls for HULA

Acquire Frequency sweep videos allows to acquire a set of new videos with automatically
varying the frequency of the hair swatch motion.

2.5.2. (RE) PROCESS

(RE) PROCESS
MEASUREMENT
The (re)process measurement control allows the user to

process an unprocessed measurement or reprocess a processed measurement.
For HULA, because of the duration of the video process, two options are possible (Figure
74)
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(RE)PROCESS
Stationary Loop
VIDEO(S

(RE)PROCESS
FULL

Figure 74: (re)process

The stationary loop video has been extracted from the full video and is of short duration
compared to the full video. Its processing time is way shorter than the processing of the
full video. This will be detailed later on.

2.5.3. DATA ANALYSIS

Data analysis and comparison allows (Figure 75):
e to compare data from different measurements
e toload data to the DATA analysis window
e toanalyze a time lapse and create time lapse videos

TIMELAPSE
Video Creation
Data Analysis

DATA
ANALYSIS
LOAD measurement
to DATA Analysis

Figure 75: Data analysis controls

For HULA, data analysis is limited to Frequency Sweep Processing (Figure 76).

Freguency

Sweep
PROCESSING

Figure 76: Hula frequency sweep processing
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2.5.4. BASIC EXPORT (BOLERO
WIDE/TRIO/360/HOP/RUMBA)

BASIC EXPORT

The Basic Export 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.

2.5.5. VISUALIZATION

MEASUREMENT
S VISUALIZATION o
The visualization control allows the user to visualize the data of the

selected measurement by opening the visualization window.
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3. ACQUISITION

To acquire a new measurement, software must be in live mode LM24¢ { 3nd the hardware
test must have been completed successfully for the camera and the illumination. In Load

LOAD
mode L"’I, the acquire new measurement controls are not visible.
On the main window, three controls to acquire new measurement are present on the

right side of the measurements list (Figure 77) for BOLERO WIDE, TRIO, 360, HOP and
RUMBA.

ACQUIRE
NEW MEASUREMENT

L

- A bLcK #0 -~ ACQUIRE
bLcK #1 NEW MEASUREMENT
blcK #10

blLcK#11

bLeK #12 ACQUIRE
bleK #13 TIMELAPSE
blLcK #14 MEASUREMENT
bLcK #15

PRV

Figure 77: Acquisition controls for BOLERO WIDE, TRIO, 360, HOP and RUMBA

The 2 top acquisition controls 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 process. The user can decide to PROCESS the data after acquiring many raw
measurements.

For HULA, only 2 new measurements controls are present (Figure 78).

ACQUIRE
NEW

VIDEO

ACQUIRE
FREQUENCY SWEEP
NEW VIDEOS

Figure 78: Acquisition controls for HULA
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3.1. BOLERO TRIO ACQUISITION

3.1.1. Processing OFF

ACQUIRE
NEW MEASUREMENT
Clicking on Acquire new measurement Processing off control will

open the measurement page. However, if no study or sub-folder is selected, the new
measurement cannot be done and a pop-up window appears (Figure 79).

& X

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

I
Figure 79: Pop-up window asking for a study/sub-folder selection before adding a new

measurement

When the study/sub-folder selection is correct, a new measurement can be done. The

measurement page appears once the Acquire new measurement processing off control
is clicked (Figure 80).

BOSSA NOVA
Boalero VISION

-t

Version 1.60

LIVE Image - Full view

oD ED

Figure 80: New measurement — Processing off — Single image acquisition windows

Figure 81 shows the different controls.

BOSSA NOVA VISION
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e

Figure 81: Start/ Cancel controls

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

Cancel ¥ . To start the acquisition, the user clicks on the start control

A pop-up message appears. The pop-up window asks for the number of measurements,
their name and their position in the image (Figure 82).

# SWATCHES

a
viEl

Enter NEW measurement name #1 POSITION #1
New Meas. #1

Enter NEW measurement name #2 POSITION #2
New Meas, #2 CENTER v

Enter NEW measurement name #3 POSITION #3
New Meas. #3

Figure 82: Pop-up window BOLERO TRIO

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 be saved

individually (Figure 83).
MEASUREMENT a m m
a ~

al
a2
a3

y ty

Figure 83: Measurements saved
Because the measurements are not processed, they appear in green italic in the
measurements list.
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3.1.2. Time lapse

Similar to the previous measurement acquisition, it is possible to automatically
acquire time lapse measurements i.e. many measurements every number of minutes (or
hours) defined by the user, in order to analyze the evolution of swatches over time. This
is very useful if used in combination with a humidity box, for curl retention experiment or
humidity control product evaluation.

Remark: We 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 on Acquire time lapse measurement control

window appears (Figure 84) to adjust the parameters of the time lapse.
£} (Bi) Linear Time Lapse

» @ pop-up

Bi-Linear Timelapse W |

DELTAT #1 DELTAT #2

) HOUR(s) TOTAL TIME #1 3 LA5E TOTAL TIME #2
g o0 . o

\ HOUR HOUR
MINUTE(S) °1U ) MINUTE(S) O: &

i’ 'V

= = a1
7 MINUTE(S) g MINUTE(S)

0 0
Number of Measurements #1 Number of Measurements #2

;)61 924

TOTALTIME
HOUR(s)
5
MINUTE(S)
0

Figure 84: Time lapse parameters — Bi-linear Time lapse
The user can choose between a linear time lapse or a bi-linear time lapse using the

Linear Time Lapse W | )
" control at the top of the window.

If the linear time lapse is selected, only Delta T #1 is shown (Figure 85).
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L? (Bi) Linear Time Lapse

Linear Time Lapse W

DELTAT #1
~ HOUR(s)

}) 0
MINUTE(S)

TOTALTIME #1
HOUR(s)

5
7
g MINUTE(S)

0
Number of Measurements #1

7

4 =

TOTAL TIME
HOUR(s)
5
MINUTE(S)
0

Figure 85: Linear time lapse selected

Linear time lapse selected means than the software will acquire an image every DELTA T
#1 (Figure 86) for a number of images N#1. The total duration of the time lapse is DELTA
T #1 x (N#1-1).

N#1 images
Image Image lmage Image Image
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

Figure 86: Linear time lapse

The total duration of the time lapse is DELTA T#1 x (N#1-1), N#1 being the total number
of images acquired.

Bi-linear 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#2 (Figure 87).

(N#1 + N#2) images

N#1 images N#2 images
lmage lmage lmage lmage lmage lmage lmage Image
acquisition acquisition acquisition acquisition acquisition acquisition acquisition acquisition

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

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

Figure 87: Bi-Linear Time lapse
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This allows to analyze FAST and SLOW variation versus time in a single time lapse
measurement. The total duration of the time lapse is DELTA T#1 x (N#1-1) + DELTA #2 x
N#2.

Clicking on Save will save the parameters and open the measurement page (Figure 88).

D &

Figure 88: Time lapse measurement

To start the time lapse measurement, the user clicks on START and the usual pop-up
windows appears (Figure 89).

# SWATCHES

a
viEl

Enter NEW measurement name #1 POSITION #1

Enter NEW measurement name #2 POSITION #2

New Meas. #2 CENTER W

Enter NEW measurement name #3 POSITION #3
New Meas. #3 RIGHT v

Figure 89: Pop-up 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 active (Figure 90).

B BOLERO TRIO
BOSSA NOVA
Bolero VISION

LIVE Image - Full view

Estimated Completion Time  Estimated Completion Date Estimated remaining time
2103 PM 8/10/2020 0 DAY(S) 0 HOUR(S) 1 MINUTE(S) 0 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE
MEASUREMENT

Figure 90: Time lapse acquisition window
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On the right of the live image, the following indicators and control appear (Figure 91).

Page 56 of 249

Estimated Completion Date Estimated remaining time

Estimated Completion Time
0 DAY(S) 0 HOUR(S) 4 MINUTE(S) 0 SECOND(S)

10:00 AM 8/3/2020
Next Time Lapse Measurement
e~
ABORT

TIMELAPSE
MEASUREMENT

Figure 91: 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

(Figure 92).
MEASUREMENT ° m - m

AAA =0

AIA &A
NA &4

SHAMPOO £0

Figure 92: Main window after time lapse measurement

The time lapse measurements (#n) now need to 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. Processing ON

QUIR

RO .
Clicking on Acquire new measurement Processing on control

will open the measurement page. However, if no study or sub-folder is selected, the
new measurement cannot be done and a pop-up window appears (Figure 93).
[

& X

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

[T
Figure 93: Pop-up window asking for a study/sub-folder selection before adding a new
measurement

When the study/sub-folder selection is correct, a new measurement can be done and
the measurement page appears once the Acquire new measurement Processing off

control is clicked (Figure 94).

% BOLERO TRIO

BOSSA NOVA

Boalera VISION

:; LIVE Image - Full view

)
v

SWATCH LIMIT
MANUAL
Swatch limit

Figure 94: Measurement windows

The swatch start/limit adjustments, coupled with manual/automatic control are now
shown, with the ruler on the left of the image. If the user selects SWATCH LIMIT MANUAL,

both Swatch start and Swatch limit are visible (Figure 95)
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% BOLERO TRIO

Baters 7 VISIOR

Version 1.60

_ LIVE Image - Full view

SR S SWATCH LIMIT
g 1 MANUAL

Swatch limit

- Y

Figure 95: SWATCH LIMIT MANUAL

SWATCH LIMIT
AUTOMATIC
If the user switches to SWATCH LIMIT AUTOMATIC , the Swatch limit

for each swatches will be determined by the software (Figure 96). This is very important
when the length of the swatch(es) will be measured. The length of the swatches is Swatch

limit minus Swatch start.
£ BOLERO TRIO

Balera

Version 1.60

_ LIVE Image - Full view

SWATCH LIMIT
AUTOMATIC

@b o

(el

Figure 96: SWATCH LIMIT AUTOMATIC
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Once the swatch limits and the angle of the image are adjusted, the user can
click on the start control. A pop-up window will ask for the filename (Figure 97).

# SWATCHES

a
viEEl

Enter NEW measurement name #1 POSITION #1

Enter NEW measurement name #2 POSITION #2

CENTERR ¥

Enter NEW measurement name #3 POSITION #3

RGHT ¥

Figure 97: Pop-up window — Filename

After clicking on SAVE, the acquisition and processing take few seconds. The result page
appears (Figure 98) in the data visualization page if only ONE swatch was selected (why
use BOLERO TRIO for only one swatch?). If more than one swatch was selected, the data
visualization window does not appear and the software is back on the main window.

[E# BOLERO TRIO VISUALIZATION

Balera 7uio Vesaalization

Measurement

idi

BULK/FAFvs.z | FAF (%)vs.z | BULK/FAFFPvs.z  FAFFP (%) vs.z
TOTAL Surface (cm2)
51.8756

BULK Surface (cm2)
35.2029
FAF Surface (cm2)

16.6727

FAF (%)

32,1398

TOTAL Footprint (cm2)
45.4802

BULK Footprint (cm2)
36.9033

80| FAF Footprint (cm2)
8.57693

FAF Footprint (%)

18.8586

LENGTH (cm!
18.018

AR WIDTH (cm)
1.95376

Image Visualization
Bulk / FAF v

Figure 98: Data visualization page
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This window is similar to the results window presented in Error! Reference source not f
ound..
Note that this measurement is automatically loaded in the data analysis loaded

Back to

DATA E
S MGNT
measurement. Clicking on Back to Data management control
to the data management page.

3.2. BOLERO WIDE ACQUISITION

It is similar to BOLERO TRIO with only one swatch measured at a time.

will go back

3.2.1. Processing OFF

ACQUIRE
NEW MEASUREMENT
Clicking on Acquire new measurement Processing off control will

open the measurement page. However, if no study or sub-folder is selected, the new
measurement cannot be done and a pop-up window appears (Figure 99).
™

& X

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

1

Figure 99: Pop-up window asking for a study/sub-folder selection before adding a new
measurement

When the study/sub-folder selection is correct, a new measurement can be done. The
measurement page appears once the Acquire new measurement processing off control
is clicked (Figure 100).
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BOSSA NOVA

VISION

LIVE Image

(o R e

Figure 100: New measurement — Processing off — Single image acquisition windows
Figure 101 shows the different controls.
(el
Figure 101: Start/ Cancel controls

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

cancel - START
Cancel . To start the acquisition, the user clicks on the start control LA

pop-up message appears. The pop-up window asks for the number of measurements,
their name and their position in the image (Figure 102).

Enter NEW measurement name

SAVE Cancel

Figure 102: Pop-up window BOLERO WIDE

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 (Figure 103).
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MEASUREMENT a B m
A

s
(-4

tes

Figure 103: Measurements saved

Because the measurements are not processed, they appear in green italic in the
measurements list.

3.2.2. Time Lapse

Similar to the previous measurement acquisition, it is possible to automatically
acquire time lapse measurements i.e. many measurements every number of minutes (or
hours) defined by the user, in order to analyze the evolution of swatches over time. This
is very useful if used in combination with a humidity box, for curl retention experiment or
humidity control product evaluation.

We 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.

AcCQuU
TIMELAF
Clicking on Acquire time lapse measurement control A

appears will open to adjust the time lapse parameters (Figure 104).
ﬁ (Bi) Linear Time Lapse

a pop-up window

Bi-Linear Timelapse w |

DELTAT #1 DELTAT #2
,} 12 TOTAL TIME #1 ,) EHOURE) TOTAL TIME £2
g9 o g9 o
d HOUR g HOUR

MINUTES) 8 MINUTE(S) (s)

By 9 4 30 >
J MINUTE(S) 9 MINUTE(S)

¢ 20 0

Number of Measurements #1 Number of Measurements #2

i,) 21 i} 10

‘ TOTAL TIME
HOUR(s)
5
MINUTE(S)

= =2

Figure 104: Time lapse parameters

It is similar to the pop-up window of BOLERO TRIO time lapse parameters. Please check
3.1.2 for more details. Click on save to save the parameters and go to the measurement
window (Figure 105).
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T ED

Figure 105: Time lapse measurement

To start the time lapse measurement, the user clicks on START and the usual pop-up
windows appears (Figure 106).

Enter NEW measurement name

SAVE Cancel

Figure 106: Pop-up 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 active. Between each image acquisition, the
following indicators and control appear (Figure 107).

Estimated Completion Time Estimated Completion Date Estimated remaining time
10:47 AM 8/3/2020 0 DAY(S) 0 HOUR(S) 4 MINUTE(S) 0 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE
MEASUREMENT

Figure 107: 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
(Figure 92).
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MEASUREMENT ’m
meagsurement name # A

m
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meagsurement name #1
megsurement name #2
megsurement name #3
measurement name #4

Figure 108: Main window after time lapse measurement

The time lapse measurements (#n) now need to 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).

3.2.3. Processing ON

ACQUIRE
NEW MEASUREMENT
s . . PROCESSING ON )
Clicking on Acquire new measurement Processing on control will
open the measurement page. However, if no study or sub-folder is selected, the new

measurement cannot be done and a pop-up window appears (Figure 109).
1

& X

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

T
Figure 109: Pop-up window asking for a study/sub-folder selection before adding a new

measurement

When the study/sub-folder selection is correct, a new measurement can be done and
the measurement page appears once the Acquire new measurement Processing off
control is clicked. The swatch start/limit adjustments, coupled with manual/automatic
control are now shown, with the ruler on the left of the image. If the user selects
SWATCH LIMIT MANUAL, both Swatch start and Swatch limit are visible (Figure 110)
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BOSSA NOVA

VISION

_ LIVE Image

B v

SWATCH LIMIT
MANUAL
Swatch limit
& =
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Figure 110: SWATCH LIMIT MANUAL

SWATCH LIMIT
AUTOMATIC
If the user switches to SWATCH LIMIT AUTOMATIC , the Swatch limit

for each swatches will be determined by the software. This is very important when the
length of the swatch(es) will be measured. The length of the swatches is Swatch limit
minus Swatch start. Once the swatch limits and the angle of the image are adjusted, the
user can click on the start control. A pop-up window will ask for the filename (Figure 111).

Enter NEW measurement name

SAVE Cancel

’Figure 111: Pop-up window — Filename

After clicking on SAVE, the acquisition and processing take few seconds. The result page
appears (Figure 112) in the data visualization page.
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BOSSA NOVA

YVeowalizarconw  VISION
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AR WIDTH (cm)
o use 72812

Figure 112: Data visualization window

This window is similar to the results window presented in Error! Reference source not f
ound..

Note that this measurement is automatically loaded in the data analysis loaded

Back to
DATA

MGNT

measurement. Clicking on Back to Data management control will go back

to the data management page.

3.3. BOLERO 360 ACQUISITION

3.3.1. Processing OFF

ACQUIRE
NEW MEASUREMENT

Clicking on Acquire new measurement Processing off control will
open the measurement page (Figure 113).
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5 BOLERO 360

Bolera

Version 120

LIVE Image

Figure 113: Measurement page
Figure 114 shows the different controls.
Figure 114: Start/ Cancel controls

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

Cancel . To start the acquisition, the user clicks on the start control LA

pop-up message appears. The pop-up window asks for the number of measurements,
their name and their position in the image (Figure 115).

Enter NEW measurement name

SAVE Cancel

Figure 115: Pop-up window BOLERO 360

Once the different parameters are entered, the user click on save or cancel to cancel
the measurement). The acquisition window appears (Figure 116).
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B Raw Images CW Acquisition
BOSSA NOVA
Balero VISIGN

test aug23 - 350deg GETTING READY !

Balera 360

Figure 116: Measurement window

The measurement is fast. The swatch rotates continuously at 90 degrees per second
and the camera acquires an image every 10 degrees. Because of the fast acquisition,
the live images are not displayed when acquired but only when they are save (Figure
117).
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) Raw Images LW Acquisition

BOSSA NOVA
Balero Faot Tmage reguistion VISIOGN

test 2 - 100deg

Figure 117: Images displayed when saved

Once the images are saved, the acquisition window closes and the software goes back to
the data management window. Because the measurements are not processed, they
appear in blue italic in the measurements list.

B0 .o BB

TL TEST Test 1
test24
testd

Figure 118: Measurements saved

3.3.2. Time Lapse

Similar to the previous measurement acquisition, it is possible to automatically
acquire time lapse measurements i.e. many measurements every number of minutes (or
hours) defined by the user, in order to analyze the evolution of swatches over time. This
is very useful if used in combination with a humidity box, for curl retention experiment or
humidity control product evaluation.
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We 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 on Acquire time lapse measurement control will open the time
lapse parameters pop-up window (Figure 119).

L2 (Bi) Linear Time Lapse

Linear Time Lapse W |

DELTAT #1
HOUR(s)

A

- 0

TOTALTIME #1

MINUTES) HO:R(S)
A
3} L MINUTE(S)
0
Number of Measurements #1
g 3

TOTAL TIME
HOUR(s)
5

MINUTE(S)
0 SAVE

Figure 119: time lapse parameters

Click on save to save the parameters and open the measurement window (Figure 120).

LIVE Image

Figure 120: Time lapse measurement

To start the time lapse measurement, the user clicks on START and the usual pop-up
windows appears (Figure 121).

Enter NEW measurement name

measurement name

SAVE Cancel

Figure 121: Pop-up window
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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 active.

For each acquisition, the image acquisition window opens and closes when done (Figure

122).

B Raw Images CW Acquisition

Balera

test 3 - 350deg

BOSSA NOVA

VISION

FAST IMAGE ACQUISITION in progress

Balera 360

Figure 122: Time Lapse Acquisition

Between each image acquisition, the following indicators and control appear (Figure 123).

Estimated Completion Time  Estimated Completion Date Estimated remaining time

2:22 PM

Figure 123:

BOSSA NOVA VISION

5777 W. Century Blvd — Suite 205
LOS ANGELES CA 90045

USA

8/13/2020 0 DAY(S) 0 HOUR(S) 10 MINUTE(S) 0 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE
MEASUREMENT

Abort control and Status/Remaining time indicators
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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.
The time lapse measurements (#n) now need to 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).

3.3.3. Processing ON

ACQUIRE
NEW MEASUREMENT

PROCESSING ON

Clicking on Acquire new measurement Processing On control will

open the measurement page (Figure 124)

&) BOLERO 360

SWATCH LUIMIT
MANUAL
,

Figure 124: New measurement — Processing on

SWATCH LIMIT
MANUAL

The user can switch between SWATCH LIMIT MANUAL or SWATCH
AUTOMATIC X

LIMIT AUTOMATIC (Figure 125).
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SWATCH LIMIT
MANUAL
| SWATCH LIMIT
s AUTOMATIC

8]

v

Swatch limit A
Ao 74
rJI e

Figure 125: Swatch limit adjustment

When Swatch limit is adjusted to automatic, the software will automatically find the
swatch limit which helps to measure the swatch length.

Once the user clicks on start, the data acquisition window appears, similar to the other
acquisition mode. Once the acquisition is done, the window closes and the processing
window opens (Figure 126).

BOSSA NOVA

SAVING IMAGES

&

Figure 126: Processing window

Once the processing is done, the processing windows closes and the data visualization
window opens (Figure 127).
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(B BOLERO 360 VISUALIZATION -

Balera Vesaalization O et iy
Measurement

test3

Images | VOLUME | 3D | SLICE | SINGLE IMAGE Averaged

Image Visualization
Raw image hd

Figure 127: Data visualization

The Data visualization window is detailed in 5.2.

3.4. HOP ACQUISITION

HOP acquisition is very similar to BOLERO 360 and BOLERO Wide acquisition.

3.4.1. Processing OFF

ACQUIRE
NEW MEASUREMENT
Clicking on Acquire new measurement Processing off control SESSESEREEEES \\j||
open the measurement page (Figure 128).
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) HOP

Version1.00

LIVE Image

Frequency (Hz) Duration (s) Loop(s) #  Waiting time (s)
¥, A A A

g 150 g 1 g ! g 0

Figure 128: Measurement page
Figure 129 shows the different controls.

Frequency (Hz) Duration (s) Loop(s) # Waiting time (s)
A A A A

] 1.500 9 10 ] 1 g 0

T D

Figure 129: HOP controls

The user can adjust the Frequency of the shaker, between 1.0 Hz and 2.5 Hz, the duration
of the shaking process, up to 30 seconds, the number of loops for the shaking process to
reach a longer shaking duration (Duration(s) x Loop(s) #) and a waiting time when the
shacking process stops.

The total time between before and after measurement will be:

TOTAL TIME(s) = Duration (s) x Loops (#) + Waiting time (s) + 5 s.

There is a mandatory 5 seconds waiting time at the end of the shaking process for the
swatch to stop moving.
To cancel the acquisition and go back to the data management page, the user clicks on

Cancel . To start the acquisition, the user clicks on the start control LA

pop-up message appears. The pop-up window asks for the number of measurements,
their name and their position in the image (Figure 130).
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Enter new Measurement name

Figure 130: Pop-up window HOP

Once the different parameters are entered, the user click on save or cancel to cancel
the measurement). The acquisition window appears (Figure 131).
]

Shaking in progress

Figure 131: Measurement window

Once the images are saved, the acquisition window closes and the software goes back to
the data management window. Because the measurements are not processed, they
appear in orange italic in the measurements list.

=] mm ,“fffff",’ff,{”?,fﬁ,g, ,@ (M
32 A

S -
apse 33
urlz at 85% Black straight
BLND
BLND 2
BLOND
BLOND 56
BLOND swatch
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time lapse seb222
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Figure 132: Measurement saved

3.4.2. Time Lapse

Similar to the previous measurement acquisition, it is possible to automatically
acquire time lapse measurements i.e. many measurements every number of minutes (or
hours) defined by the user, in order to analyze the evolution of swatches over time. This
is very useful if used in combination with a humidity box, for curl retention experiment or
humidity control product evaluation.

We 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

. L e
Clicking on Acquire time lapse measurement control ASUREWIENT

lapse parameters adjustment pop-up window (Figure 133).
£33 (Bi) Linear Time Lapse

will open the time

Frequency (Hz) Duration (s) Loop(s) #
’V‘l )

S 1.400 30 -
J : b o

Bi-Linear Timelapse w |

Waiting Time #1 Waiting Time #2
5 HO;’R“’ TOTAL TIME #1 ) HO;JR‘S)
Lt X
MINUTE(S) HOCRE) MINUTE(S)
,‘) 3 1 7 > 4
..5 MINUTE(S) ') MINUTE(S)

19 20
Number of Measurements #1 Number of Measurements #2
a 2

j,) 51 (—j 101

TOTAL TIME £2
HOUR(s)

TOTAL TIME
HOUR(s)
5
MINUTE(S)
40

Figure 133: Time lapse measurement
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Contrary to BOLERO TRIO, WIDE and 360, the user adjusts the waiting time i.e. the time
after the motion of the swatch and its 5 seconds delay. For a linear time lapse, it is given
on Figure 134

N#1 images
Image Image lmage Imnage
acquisition acquisition acquisition acquisition
Waiting Waiting Waiting
T=0
MOTION = Loops x duration T= (N#'|'1J (MOT|ON + 5 + WAITING T|ME#1)

Figure 134: Linear time lapse

Figure 135 shows the time line for a bilinear time lapse.

N#1 images N#2 images
lmage Image lmage Image lmage Image
acquisition acquisition acquisition acquisition acquisition acquisition
T=0
MOTION = Loops x duration T = (N#1-1) (MOTION + & + WAITING TIME#1) « N#2 (MOTION + & + WAITING TIME#2)

Figure 135: Bi-linear time lapse

Click on save will save the parameters and open the measurement window. To start the
time lapse measurement, the user clicks on START and the usual pop-up windows
appears (Figure 121).

Enter new Measurement name

Figure 136: Pop-up 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 active.

Between each image acquisition, the following indicators and control appear (Figure 137).
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Estimated Completion Time  Estimated Completion Date Estimated remaining time
11:59 AM 11/2/2020 0 DAY(S) 0 HOUR(S) 0 MINUTE(S) 45 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE
MEASUREMENT

Figure 137: 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.
The time lapse measurements (#n) now need to 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).

3.4.3. Processing ON

ACQUIRE
NEW MEASUREMENT
PROCESSING ON

Clicking on Acquire new measurement Processing On control will

open the measurement page (Figure 138).
BOSSA NOVA

VISION

Version 1.00

__UVEImage

F
P SWATCH LIMIT
Swatch limit MANUAL

& 0%

Frequency (Hz) Duration (s) Loop(s) # Waiting time (s)
A

¢ 1.500 7 10 ] 1 7 0
s P

Figure 138: New measurement — Processing on
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SWATCH LIMIT
MANUAL

Page 80 of 249

The user can switch between SWATCH LIMIT MANUAL

AUTOMATIC .
(Figure 139).

SWATCH LIMIT

MANUAL
e SWATCH LIMIT
AUTOMATIC

A

Swatch limit

or SWATCH

LIMIT AUTOMATIC

1

2
p

A

3{ LUV
Figure 139: Swatch limit adjustment

When Swatch limit is adjusted to automatic, the software will automatically find the
swatch limit which helps to measure the swatch length.

Once the user clicks on start, the data acquisition window appears, similar to the other
acquisition mode. Once the acquisition is done, the processing window starts. Once the
processing is done, the data visualization window opens (Figure 140).
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Figure 140: Data visualization

The Data visualization window is detailed in 5.2.
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3.5. HULA ACQUISITION

2 types of video acquisition are possible (Figure 141).

ACQUIRE
NEW
VIDEO

ACQUIRE
FREQUENCY SWEEP
NEW VIDEOS

Figure 141: Video(s) acquisition

ACQUIRE

NEW
VIDEO

The first control, Acquire new video allows the user to acquire one video at
a defined frequency. The second control, Acquire Frequency Sweep new videos

ACQUIRE
FREQUENCY SWEEP

EENEIVAORS allows the user to automatically acquire new videos at different

frequencies.

The length of the video is 15 seconds, at a rate of 35 frames per second, for a total of 525
frames. The shaker operates for 11 seconds (385 frames), allowing 4 seconds (140 frames)
at the end of the video to analyze the damping of the swatch. During the continuous
motion of the swatch, from 3 seconds to 12 seconds, the software will automatically
extract the stationary loop corresponding to only one oscillation of the swatch. Figure 142
below shows the vertical angle of the hair swatch along the frame acquired (Obtained
when the full video is processed) with the 3 “zones” of the motion, Start, stationary
motion and damping. The frequency range of the shaker is 1.0 Hz to 2.5 Hz.
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Figure 142: Full angle motion

3.5.1. New VIDEO

Once the user clicks on Acquire new video control, the acquisition window appears
(Figure 143).
£ HULA

HULA STEISH

Version 1.00

LIVE Image

Frequency (Hz)
A

5) 2.500
Figure 143: Acquisition new video
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The user can select the frequency of the motion (from 1.0 Hz to 2.5 Hz). Once it is done,
the user clicks on start and the measurement name pop-up message appears (Figure 144).

Enter new Measurement name

BLOND 1.80

SAVE Cancel

Figure 144: Pop-up message measurement name

If the user clicks on cancel, the software goes back to the main window. Once the user
clicks on save, the video acquisition starts (Figure 145).

£ Hula

HLULA

Version 1.00

LIVE Image

BLOND 1.80 : VIDEO ACQUISITION

Figure 145: Video acquisition

The live image is not shown (and replaced by a HULA Video Acquisition image) as the
computer needs all the resources possible to record the video on the SSD drive. Once the
video is recorded, the video is cut and compressed (Figure 146).
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£ Hua

HLULA

Version 1.00

LIVE Image
Video OK

BLOND 1.400: VIDEO CUT & COMPRESSION in progress !

Figure 146: Video cut/compression

Once the video is cut, compressed and saved, the Stationary Loop extraction appears
(Figure 147).

BOSSA NQSVA STATIONARY LOOP EXTRACTION
VISION 100
VIDEO
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POSITION (Pixels)
8

g

Figure 147: Stationary Loop extraction

Once the stationary loop is extracted, the software goes back to the main window.
Because the new video is not processed, the measurement appears in (Figure 148).
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Figure 148: New measurement acquired

e When the measurement has not been processed (Full video or Stationary Loop),
it appears in RED Italic like BLOND 1.40.

e When the measurement is fully processed (Full video AND Stationary loop), it
appears in black normal like BLOND 1.40.

e When only the full video has been processed, it appears in blue italic like BLOND
1.40.

e When only the stationary loop video has been processed, it appears in purple italic
like BLOND 1.40.

3.5.2. Frequency sweep new VIDEOS

Similar to the new video acquisition, the user can automatically acquire many videos of
the same swatch at different frequencies. When the user clicks on the Acquire Frequency

ACQUIRE

FREQUENCY SWEEP
NEW VIDEOS

sweep new Videos control
(Figure 149).

, the following pop-up window appears
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Enter new Measurement name

BLOND

Frequencies (Hz)
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Frequencies Generation
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Numbér of measurements
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Figure 149: Acquire Frequency sweep new Videos

At the top of the window is the measurement name. The software will automatically add
the frequency to the name when the measurement is saved. For example, if the user
select 3 frequencies 1 Hz, 1.5 Hz and 2 Hz, the measurement name will be name_1Hz,
name_1.5Hz and name_2Hz in the measurement list. The user can generate the
frequencies automatically choosing the number of measurements, the frequency start
and the frequency stop, and the frequencies list on the right of the window will be
automatically populated. If not, the user can click on generate frequencies control

GENERATE

Fraqusncies to populate the list. The reset frequencies control bkl i || reset the
list. The frequencies generated by this technique are equidistant from each other. If the
user does not want a linear sweep of frequencies and prefer to enter frequencies
manually, it clicks on the control (Figure 150)
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Enter new Measurement name

BLOND

Frequencies (Hz)

MANUAL ™ ’
Frequencies INPUT

Number of measurements

[ %]
11|
12 ]
N
N

RESET
Frequencies

Cancel

Figure 150: Manual Frequencies input

The best is to reset the frequencies list first and then enter manually the frequencies
(Figure 151).

Enter new Measurement name

BLOND

Frequencies (Hz}

MANUAL ™ on ..

Frequencies INPUT

Number of measurements

RESET
Frequencies

Cancel

Figure 151: Reset Frequencies

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



Page 88 of 249 HUJ -User Manual

Once it is done, the user clicks on save and the acquisition starts. A similar window
appears with a progression bar. Once the measurement are acquired, the software goes
back to the main window (Figure 152)

measurenenr () B3 (8 .

BLOND 1.00 Hz
BLOND 1.10 Hz
BLOND 1.20 Hz
BLOND 1.30 Hz
BLOND 140 Hz
BLOND 1.50 Hz
BLOND 1.60 Hz
BLOND 1.70 Hz
BLOND 1.80 Hz
BLOND 1.90 Hz
BLOND 2.00 Hz
BLOND 2.10 Hz
BLOND 2.20 Hz
BLOND 2.30 Hz
BLOND 240 Hz
BLOND 2.50 Hz

Figure 152: Back to the main window

3.6. RUMBA ACQUISITION

RUMBA acquisition is very similar to BOLERO 360 acquisition as one measurement
consists of the acquisition of multiple images. Instead of changing the swatch orientation
between each image acquisition like BOLERO 360, it is the orientation of both polarizers
that is changed between each image acquisition.

3.6.1. Processing OFF

ACQUIRE
NEW MEASUREMENT

PROCESSING ON

Clicking on Acquire new measurement Processing off control will

switch to the measurement window (Figure 153).

START Cancel

Figure 153: RUMBA ACQUISITION

The user can cancel the measurement and go back to the main window. Clicking on Start
will the following pop-up window asking for the measurement name (Figure 154).
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Enter NEW measurement name

SAVE

Figure 154: Pop-up window — Measurement name

Once the user clicks on SAVE, the acquisition window pops-up (Figure 155).

% RUMBA Images Acquisition - a X
BOSSA N(ZVA
VISION

afro - 009

Exposure
1114

.

RUMBA images acquisition - AUTOEXPOSURE

Figure 155: Acquisition Window

First step is to move the polarizers to the start. Once it is done, the LED back panel is on
for the acquisition of the mask (similar to BOLERO). Once the mask is acquired, the LED
back panel switches to OFF and the RED LED are switched ON for the RUMBA images
acquisition. A progress bar shows the progress of the acquisition. Once all the images are
acquired, they are re-calculated with the same exposition value and saved for processing.
The software goes back to the main page. The user can see the new measurement in the
measurement list. Because it is not processed yet, it appears in blue italici.e. afro2 (Figure
156) compared to the one processed (afro).
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MEASUREMENT R CM

afro A~
afro 2

Figure 156: New unprocessed measurement

3.6.2. Time Lapse

Similar to the previous measurement acquisition, it is possible to automatically
acquire time lapse measurements i.e. many measurements every number of minutes (or
hours) defined by the user, in order to analyze the evolution of swatches over time. This
is very useful if used in combination with a humidity box, for curl retention experiment or
humidity control product evaluation.

We 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
Clicking on Acquire time lapse measurement control MEASUREMENT \\il| 5pen a pop-up
window (Figure 157).
& X

Please adjust the TIME LAPSE parameters
on the next pop-up window.

Figure 157: Time lapse pop-up window

Clicking on ok opens the time lapse parameters window, similar to the ones presented
previously (Figure 158).
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DELTAT #1
~ HOUR(s)
}) 0

“MINUTE(S)

7

Linear Time Lapse <

TOTALTIME #1
HOUR(s)
1

Jd S MINUTE(S)

0
Number of Measurements #1

g) 13

TOTALTIME
HOUR(s)
1
MINUTE(S)
0

Figure 158: Time lapse parameters window

The user can adjust the time lapse to be linear or bi-linear, with an adjustment of the
lapse parameters (hours & minutes) between each acquisition. Once the parameters are
adjusted the user clicks on SAVE and the software goes back to the measurement main
window (Figure 159).

START Cancel

Estimated Completion Time  Estimated Completion Date Estimated remaining time
4:14 PM 7/24/2023 0 DAY(S) 1 HOUR(S) 0 MINUTE(S) 0 SECOND(S)

Figure 159: Time lapse measurement main window

The user can START or Cancel the time lapse measurement. An indication of the estimated
completion time and date, and remaining time is shown. If the user clicks on START, a pop
up window asking for the name of the measurement appears (Figure 160).
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Enter NEW measurement name

D

e ) A1S DA
Figure 160: Time lapse measurement name

The user can still cancel the process or click on SAVE, This will start the time lapse
measurement. In the time lapse measurement, the file names will be automatically
generated with the following structure filename#n, n being the measurement number.
Between each images acquisition, the following indicators and control appear (Figure
161).

Estimated Completion Time  Estimated Completion Date Estimated remaining time
6:23 PM 7/24/2023 0 DAY(S) 2 HOUR(S) 45 MINUTE(S) 0 SECOND(S)

Next Time Lapse Measurement

ABORT
TIMELAPSE
MEASUREMENT

Figure 161: Between measurement

When the progression bar reaches the end, it is time for a new images acquisition and
the images acquisition window appears. If the user wants to abort the time lapse

ABORT
TIMELAPSE

MEASUREMENT

measurement, he clicks on the 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 images acquisition will be done.

When the time lapse measurement is done, the software returns to the main window.
The time lapse measurements (#n) now need to 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).

3.6.3. Processing ON

ACQUIRE
NEW MEASUREMENT

- . . PROCESSING ON .
Clicking on Acquire new measurement Processing ON control will
switch to the measurement window (Figure 162).
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PROCESSED IMAGE
START Cancel VISUALIZATION
OFF (faster)

or

PROCESSED IMAGE
START Cancel VISUALIZATION
ON (slower)

Figure 162: Measurement window — Processing ON

The acquisition of the images will be followed by the automatic processing. Two options
are possible for the processing, allowing the visualization or not of the processed images.
Visualization of the processed images leads to a longer processing time. Once the user
clicks on START, the same steps as on Acquire new measurement Processing off happen.
Once the acquisition is finished, the software closes the acquisition window and
autgmatically opens the processing window (Figure 163).

B e

IWWUIBFJ] PROCESSING

no 1MAGE YISUALIZATION
FASTER PROCESSING

(a) Visu ON (b) no visu
Figure 163: Processing window

Once the processing is done, the software goes back to the visualization window where
the user can visualize processed images and data. When back to the main window, the
processed measurement appears in black normal font (Figure 164).

MEASUREMENT ~ R CM

afro A

afro 2

Figure 164: Processed measurement
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4. (RE)PROCESS
4.1. BOLERO TRIO/ BOLERO WIDE (RE)PROCESS

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

reprocess processed data. It follows the same steps as Add new measurement -
Processing On with the exception of acquiring a new image as it reprocesses an existing
image (raw image). Figure 165 shows the pop-up window in case no measurement to be
reprocessed has been selected.

& X

Please select ONE measurement to be (re)processed.

Figure 165: No measurement selected pop-up window

If more than one measurement has been selected and after the user has clicked on the
(Re)process control, a pop-up window appears, warning the user that he will not be able
to visualize the data at the end of the processing (Figure 166).

& 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.

N

Figure 166: Warning pop-up window

If only one measurement is selected, no pop-up message will appear and the user will be
able to visualize the results at the end of the processing. Another pop-up window
indicates if there are already processed measurements in the list to be processed (Figure
167).
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R 11

”E X

The following measurement:
- Black 2

was already processed.
Existing data will be erased.

L | ]
Figure 167: Processed measurement pop-up message

The following steps are similar to the Acquire new measurement — Processing On steps.
Please note that when there are more than one measurement to be processed or
reprocessed, the values for the swatch start and the swatch limit will be the same for each
measurements if manually selected. To change the values for each measurement, please
process data one at a time. If only one measurement was selected, the usual results
window appears (Figure 168).

Bolera Vswalizatisn  VISION =R

Measurement t

BOSSA NOVA

test12

BULK/FAFvs.z | FAF(%)vs.z | BULK/FAFFPvs.z  FAFFP (%)vs.z
TOTAL Surface (cm2)
173.063

BULK Surface (cm2)
131062

FAF Surface (cm2)
420011

1 FAF (%)

03 242693

TOTAL Footprint (cm2)
458628

BULK Footprint (cm2)
118979

73 FAF Footprint (cm2)

03] 339,649

550 FAF Footprint (%)

740576

LENGTH (cm)
18

AR WIDTH (cm)
& s sz 72812

Figure 168: results window

4.2. BOLERO 360 (RE)PROCESS

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

reprocess processed data. It follows the same steps as Add new measurement -
Processing On with the exception of acquiring new images as it reprocesses existing
images (raw images). You can refer to the Add new measurement — Processing On for
more detailed info. Please note that when there are more than one measurement to be
processed or reprocessed, the values for the swatch start and the swatch limit will be the
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same for each measurements if manually selected. To change the values for each
measurement, please process data one at a time. If only one measurement was selected,
the usual results window appears.

4.3. HOP (RE)PROCESS

MEASUREMENT(S)

The Reprocess control allows to process unprocessed data or
reprocess processed data. It follows the same steps as Add new measurement -
Processing On with the exception of acquiring new images as it reprocesses existing
images (raw images). You can refer to the Add new measurement — Processing On for
more detailed info. Please note that when there are more than one measurement to be
processed or reprocessed, the values for the swatch start and the swatch limit will be the
same for each measurements if manually selected. To change the values for each
measurement, please process data one at a time. If only one measurement was selected,
the usual results window appears.

4.4. HULA (RE)PROCESS

There are 2 (re)process controls (Figure 169).

(RE)PROCESS
Stationary Loop
VIDEO(S

(RE)PROCESS
FULL
VIDEO(S

Figure 169: HULA (Re)process controls

(RE)PROCESS

Stationary Loop
The first one, (Re)process stationary loop videos VIDEOS allows the user to
only process the stationary loop video.
(RE)PROCESS
FULL
VIDEO(S

The second one, (Re)process full videos
process the full video.

allows the user to only

The processing consists of:
- Analyzing the BULK and FAF components on each frame of the videos, as done
for BOLERO TRIO, WIDE and 360.
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- Measuring the vertical angle of the swatch for each frame
- Measuring the damping coefficient (for the full video processing) when the

shaker stops

4.4.1. (RE)PROCESS Stationary Loop Video

(RE)PROCESS
Stationary Loop

When the user clicks on (Re)process stationary loop videos VIDEOLS , the

pop-up message appears (Figure 170).
& X
You have selected 1 measurements to PROCESS or REPROCESS.

This processing could take quite some time...
Be patient :)

Figure 170: Re)process stationary loop videos pop-up message

After clicking on ok, the stationary loop video processing window appears and the
processing starts (Figure 171).

I SLPROCESSING

BOSSA NOVA VIDEO PROCESSING
ISION 100

Angle | BULK/FAF/TOTAL | BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle

| bl

Figure 171: Stationary loop video processing window

On the left of the window is the image of the frame processed. Below the image is a
progression bar with estimated completion time, date and remaining time (Figure 172).

Estimated Completion Time
9:14 AM

Figure 172: Progression bar with estimated completion time, date and remaining time
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On the right of the windows is a tab allowing the user to visualize various graphs and
data during the processing (Figure 173).

""“"EI'C' BLULE/FAF/TOTAL BULK/FAF/TOTAL wertus Frarme BULK/FAF/TOTAL vertus Angle

Figure 173: Stationary Loop — Tab

The first tab, Angle, shows the vertical angle of the swatch versus the frame # (Figure
174).

Angle | BULK/FAF/TOTAL | BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle

Angle (deg)

Frame #

Figure 174: Angle versus frame #

The second tab, Bulk/Faf/total shows the profile of the BULK/FAF/TOTAL versus z for
each frame #. This graph update during the processing (Figure 175). A calculation of the
TOTAL, BULK and FAF surface is shown on the right of the graph.
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Angle  BULK/FAF/TOTAL ‘ BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle -
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Figure 175: Bulk/FAF/Total versus z

Next tab is the BULK/FAF/TOTAL versus the frame # (Figure 176).

| Angle | BULK/FAF/TOTAL  BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle -

95—,

wé W

85

Surface (cm2)
i

L0 L0 0 0L L 0 0808 0000 L e e
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Frame #

Figure 176: BULK/FAF/TOTAL versus the frame #

This allows to monitor the change of the different surfaces versus the frame #. The last
tab shows 3 graphs corresponding to the BULK/FAF/TOTAL versus the angle, in a Lissajoux
graph (Figure 177).
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TOTAL surface versus angle BULK surface versus angle
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Figure 177: BULK/FAF/TOTAL versus the angle

The shape of these Lissajoux graphs carries information about how the surface evolves
with the angle. Once the processing is done, the processing window closes and the
visualization window appears (Figure 178).

Bossa NOvA VIDEO & DATA VISUALIZATION
VISION A

Angle | BULKFAF/TOTAL | BULKIFAF/TO Frome | BULK/FAF/TOTAL versus Angle

|l

MAX ANGULAR DISPLACEMENT (Deg)

Figure 178: Visualization window

The data visualization window will be detailed further. After clicking on EXIT to go back to
the main window, the measurement list is now updated (Figure 179).
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Figure 179: Measurement list — Stationary Loop processed

The measurement appears in purple italic.

4.4.2. (RE)PROCESS FULL Video

It is exactly the same as the stationary loop processing except a new tab about the
damping measurement (Figure 180)

£} FLPROCESSING

B°|55A Névﬁ FULL VIDEO PROCESSING

=
V SI~ 1.00 Angle | BULK/FAF/TOTAL | BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle | DAMPING

7 y

N

BLOND 1.00 Hz

Angle (deg)
7
//"

Estimated Completion Time  Estimated Completion Date Estimated remaining time
m 0 DAY(S) 0 HOUR(S) 27 MINUTE(S) 25 SECOND(S)
Figure 180: Full video processing window

This processing takes more time as the 525 frames are now processed. When the
processing is completed, the window closes and the data visualization window opens.
After clicking on EXIT to go back to the main window, the measurement list is now
updated (Figure 181)
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BLOND 1.00 Hz A
BLOND 1.10 Hz
BLOND 1.20 Hz
BLOND 1.30 Hz
BLOND 140 Hz
BLOND 1.50 Hz
BLOND 1.60 Hz
BLOND 1.70 Hz
BLOND 1.80 Hz
BLOND 1.90 Hz
BLOND 2.00 Hz
BLOND 2.10 Hz
BLOND 2.20 Hz
BLOND 2.30 Hz
BLOND 240 Hz
BLOND 2.50 Hz

Figure 181: Measurement list — Stationary Loop and FULL video processed

The measurement appears in black.

4.5. RUMBA (RE)PROCESS

(RE) PROCESS

MEASUREMENT(S)
The Reprocess control allows to process unprocessed data or

reprocess processed data. Figure 182 shows the pop-up window in case no measurement
to be reprocessed has been selected.

& X

Please select ONE measurement to be (re)processed.

Figure 182: No measurement selected pop-up window

If more than one measurement has been selected and after the user has clicked on the
(Re)process control, a pop-up window appears, warning the user that he will not be able
to visualize the data at the end of the processing (Figure 183).

& 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.

]

Figure 183: Warning pop-up window
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If only one measurement is selected, no pop-up message will appear and the user will be
able to visualize the results at the end of the processing. Another pop-up window
indicates if there are already processed measurements in the list to be processed (Figure

184).
n 1

e ><

The following measurement:
- Black 2

was already processed.
Existing data will be erased.

"ﬁ | Cancel |
| " 1
Figure 184: Processed measurement pop-up message

(Re)process follows the same steps as Add new measurement — Processing On with the
exception of acquiring images as it reprocesses existing raw images (Figure 185).

PROCESSED IMAGE
START Cancel VISUALIZATION
ON (slower)

Figure 185: Reprocess window

The user can choose between visualizing or not the processed image, knowing that the
visualization of the processed image leads to a longer processing time. Once the user
clicks on START, the processing windows pops-up starting with the angle image
calculation (Figure 186).
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% RUMBA PROCESSING

RAVMBA  raocsssine
bing 7002 ANGLEFUSION. 777W

Figure 186: Processing — Angle image calculation

On the right side is the color scale of the angle image. Under the image is the progress
bar. If no visualization was selected, only a message appears along the progress
bar(Figure 187).

% RUMBA PROCESSING

H PROCESSING

no Im
RS

FA

bind #004- ANGLE FUSION

Figure 187: Processing — Visualization OFF
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Once the angle image is calculated, the alignment image is processed (Figure 188).

7 RUMBA PROCESSING

RAUMBRA  srocessin

bind #002- ALIGNMENT FUSION

FULL

L0.0P
ALIGNMENT

0 100

Figure 188: Alignment image processing

Similarly to the angle image calculation, the color scale is given on the right of the image
and the progress bar is shown under the image. Once it is done, if there was only one
measurement to be processed or reprocessed, the measurement is shown in the
visualization window. If there were multiple measurements, the software goes back to
the main window.
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5. DATA VISUALIZATION

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 shown.

5.1. BOLERO TRIO/WIDE DATA VISUALIZATION

BOLERO TRIO and BOLERO WIDE data visualization are similar (Figure 189).

BOSSA NOVA

Balero Ysuatization VISION

Measurement t
test12

BULK/FAFvs.z | FAF(%)vs.z | BULK/FAFFPvs.z FAFFP (%vs.z |
TOTAL Surface (cm2)
173.063

BULK Surface (cm2)
131.062
FAF Surface (cm2)
42,0011
E FAF (%)
03
E 242693

TOTAL Footprint (cm2)
458628

BULK Footprint (cm2)
E 118979

7503 FAF Footprint (cm2)
a0 339.649

0] FAF Footprint (%)
03 74.0576

LENGTH (cm)

18 Image Visualization
Rew image pa
AR WIDTH (cm)
3 ) & 0" sisoer 7.2812

FAF (%)

Figure 189: Data visualization window

The image is shown on the right. Using the image control under or on the left of the
image, the user can select the different images (Figure 190).
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Image Visualization Image Visualization

Raw image | Bulk / FAF =1

FAF BULK

Image Visualization Image Visu

Bulk / FAF Mask Vl ;::k / FASFAF‘::::’sz\t Mask ¥ ‘
FAF BULK MASK FOOT PRINT MASK
Figure 190: Images

Four graphs are shown and can be selected using the tab

BULK/FAFvs.z FAF(%)vs.z | BULK/FAFFPvs.z | FAFFP (%) vs.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 on Figure 191.
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Figure 191: Various graphs

The calculation of:
- the total surface (cm?),
- the BULK surface (cm?)
- the FAF surface (cm?)
- the FAF (%)
- the total footprint surface (cm?),
- the BULK footprint surface (cm?)
- the FAF footprint surface (cm?)
- the FAF footprint (%)
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- the Length (cm) of the swatch
- the AR Width (cm) of the swatch

is given on the right side of the graphs (Figure 192)

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)
124.345

FAF Footprint (cm2)
22.1148

FAF Footprint (%)
15.0996

LENGTH (cm)
22,122

AR WIDTH (cm)
5.53125

Figure 192: Various surface calculation

If the user does not select a measurement and clicks on the data visualization tab, the
following pop-up message appears (Figure 193).
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& X

No measurement selected !
Please select a measurement.

Figure 193: Pop-up message — No measurement selected

If the user selects a non-processed measurement, only the raw image appears (Figure
194).

Boleno 7uco Vouatization  VISION

Black 1 MEASUREMENT NOT PROCESSED

Figure 194: Measurement no processed

5.2. BOLERO 360 DATA VISUALIZATION

The data visualization window allows to visualize the results of a single selected
measurement, similar to the final window at the end of a measurement. When the user
selects a measurement in the data measurement window and clicks on the data

o VISUALIZATION o ,
visualization button , the data visualization appears (Figure 195).
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{7 BOLERO 360 VISUALIZATION -

Measurement
BLND

Images | VOLUME | 3D | SLICE | SINGLE IMAGE Averaged

B

Angle (Deg)
Image Visualization
Raw image

Figure 195: Data visualization window (images tab selected)

At the top of the window is the name of the measurement. Below is a tab

Images | VOLUME 3D | SLICE | SINGLE IMAGE Averaged
where the user can select between the

images, Volume, 3D, Slice and Single image averaged results (Figure 196).
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B

BOSSA NOVA

VISION

g lerna Visualiyation

IR

Balera

BOSSA NOVA

VISION

BOSSA NOVA
1ON

Yeawalization Viswalisation V1

BOSSA NOVA
Vaswalization  VISION BOSSA NOVA

Veswalization VISION

Figure 196: Using Tab

The first tab — IMAGES — present the different images (Raw, Bulk/faf, Bulk/faf mask and
Bulk/Faf Mask Foot print for the different angles (Figure 197).
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% BOLERO 360 VISUALIZATION

BOSSA NOVA
Balero Viswalization VISION
AQLND =
Images | VOLUME | 3D | SLICE & SINGLE IMAGE Averaged
B

Figure 197: IMAGES Tab

Image Visualization

Raw image T‘
The user can scroll through the different images using and
Angle (Deq)
- o

The second tab — VOLUME — shows the volume results and the different corresponding
profiles (Figure 198).

I} BOLIRD 360 VISUALIZATON R BOLERD 360 VISUALZATION

BOSSA NOVA

BOSSA NOVA
SIC

Veswalization V1

YVaswalizatisn V1

Images  VOLUME | 30 | SUCE | SINGLE MAGE Averaged

BULK&FAT verzz  FA

(a) BULK and FAF surface versus z (b) FAF(%) versus z
Figure 198: Volume results and profiles
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The results (Figure 199) presents the BULK Volume, the FAF Volume and the TOTAL
volume (in cm?3) plus the FAF(%).

BULK Volume (cm3)
57.6826

FAF Volume (cm3)
89.1407

TOTAL Volume (cm3)
146.823

FAF Volume (%)
60.7129

Figure 199: Volume results

BULK & FAF versus z FAF (%) versus z |
Using the Tab , the user can visualize the BULK and FAF
Surface versus z, or the FAF (%) versus z graphs (Figure 200).

BULK & FAF versusz | FAF (%) versus z | BULK & FAF versusz  FAF (%) versus z

Surface (cm2)

(a) (b)
Figure 200: (a) BULK and FAF Surface versus z; (b) the FAF (%) versus z graphs

The third tab - 3D — shows the 3D shape reconstructed (Figure 201).
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[} 0LERO 360 VISUALIZATION

BOSSA NOVA

Bolera Vasualigatisn VISIO

Measurement
BLND

images | VOLUME 30 | SLICE | SINGLE IMAGE Averaged

Figure 201: 3D shape

The user can visualize BULK or FAF using €D . The user can change the angle of
visualization for the 3D, visualize the BULK or the BULK + FAF using the 3D FAF ON control

@ and save the current image as jpg using the save 3D picture as jpg image

contro| Sl Clicking on the 3D FAF ON allows to switch between the 3D

visualization of the Bulk only or the bulk and the FAF (Figure 202).

SavtE_ 3D'picture Save 3D picture
as jpg image as jpg image

(a) BULK (b) BULK + FAF

Figure 202: (a) 3D BULK; (b) BULK+FAF visualization
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When BULK + FAF visualization is on, the control changes to . The user can also
save the current 3D image as a jpg image using the save 3D picture as jpg image control.

A pop-up window appears with the image name already populated (Figure 203). The file
name can also be changed to something else.

ﬂ Image name ?

™ > ThisPC > Documents > Bolero - 2016 v O Search Bolero - 2016 yel

& Quick access

M Desktop  # 3 3 3 ) U1K - 3
& Downloads ' S = df f i &
| Documents .
. DATA DATA Single DATA Volume Documents graphics humidity test Japan pb - data
&= Pictures * images
Bolero - 2016
data visu si SN ~\‘ ! .\‘
data visu volum: I. |
% hE.
- SSD (X) @: > 1‘:,# é
& OneDrive Jar calib no swatch limit Raw Images Jar TDCO001v2010
3 This PC
SFR (N X
File name: v
Save as type: |.jpg v
~ Hide Folders oK Cancel

Figure 203: 3D image saving window

The fourth tab — SLICE — shows a slice of the 3D shape (Figure 204) for the BULK and the
FAF.

BOLERO 360 VISUALIZATION

BOSSA NOVA
Bolera Uswatization ISION
e
Images | VOLUME | 30 SLICE | SINGLE IMAGE Averaged
=

05 06 04 02 O 02 04 05 08 1 12 14 16 18 2
X (cm)

Figure 204: SLICE

z
. . . . . . ) 485

The user can visualize different slice by changing the Z value using *
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The fifth tab — Single Image Averaged — is similar to as it shows the BOLERO WIDE/TRIO
results obtained by averaging the data over the rotation angle (Figure 205).

E? BOLERO 360 VISUALIZATION

BOSSA NOVA
Balero YViswalizariow VISION
Measurement
BLND

Images | VOLUME | 3D | SLICE  SINGLE IMAGE Averaged

BULK/FAFvs.z | FAF(%)vs.z | BULK/FAFFPvs.z FAFFP (%) vs.z
TOTAL Surface (cm2)

45.956

BULK Surface (cm2)
36.7286

FAF Surface (cm2)
9.22735
FAF (%)
20.0787

TOTAL Footprint (cm2)
44.7565

q BULK Footprint (cm2)

0 362576

FAF Footprint (cm2)
8.49881

FAF Footprint (%)

18.989
200=
850
] LENGTH (cm)

.- 17.838
507
oo AR WIDTH (cm)
seo AT T T AR R}

834184 2 0 © s31878 2.05901

Figure 205: Single Image Averaged

For more info, check BOLERO TRIO/WIDE DATA VISUALIZATION.
If the user does not select a measurement and clicks on the data visualization button, the

following pop-up message appears (Figure 206).

& X

No measurement selected !
Please select a measurement.

Figure 206: Pop-up message — No measurement selected

If the user selects a non-processed measurement, the data visualization appears (Figure
207).

Tel: (424) 393-4011
Fax: (310) 943-3280
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BOSSA NOVA

Balero Uswatization VISION

100 - Copy (2)

MEASUREMENT NOT PROCESSED

T
0

Figure 207: Un-processed measurement

Only the RAW images are visible (and the angle control).

5.3. HOP DATA VISUALIZATION

The data visualization window allows to visualize the results of a single selected
measurement, similar to the final window at the end of a measurement. When the user
selects a measurement in the data measurement window and clicks on the data

MEASUREMENT
VISUALIZATION

visualization button , the data visualization appears (Figure 208).
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(B HOP VISUALIZATION

Vesaalization

Measurement
sddf
BULK/FAFvs.2 | FAF(%)vs.2 | BULK/FAFFPvs.z  FAFFP (%)vs.z
BEFORE TOTAL Surface (cm2)

1507 813185
03 BEFORE BULK Surface (cm2)
250°] 609554
3 BEFORE FAF Surface (cm2)
007
= 203631
3507
E BEFORE FAF (%)
400 250411
0]
= BEFORE TOTAL Footprint (cm2)
o] 843712
~
0003 BEFORE BULK Footprint (cm2)
= 60.9969
E BEFORE FAF Footprint (cm2)
703
E 233743
0]
3 BEFORE FAF Footprint (%)
007
= 27.7042
a0
003
] BEFORE LENGTH (cm)
5507
3 1674
10007
iwnd BEFORE AR WIDTH (cm)

3676 o 5 5w 3 e

ENE: 36413
FAF (%)

VISION

AFTER TOTAL Surface (cm2)
81.8217

AFTER BULK Surface (cm2)
62.2203
AFTER FAF Surface (cm2)
19.6014.
AFTER FAF (%)
23.9562

AFTER TOTAL Footprint (cm2)
852013

AFTER BULK Footprint (cm2)
623058
AFTER FAF Footprint (cm2)
228955
AFTER FAF Footprint (%)
268722

AFTER LENGTH (cm)
1674

AFTER AR WIDTH (cm)
3.71686
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BOSSA NOVA

BEFORE
Change TOTAL Surface (%)
0.618767

Change BULK Surface (%)
207512

Change FAF Surface (%)
-4.33267

Change FAF % (%)
-433267

Change TOTAL Footprint (%)

0983852 At

Change BULK Footprint (%)
214595

Change FAF Footprint (%)
-2.04871

Change FAF Footprint % (%) |
-3.00302

Change LENGTH (%)
[}

Change AR WIDTH (%)

Image Visualization
207512

Raw image

Figure 208: Data visualization window

The BEFORE and AFTER images are shown on the right (Figure 209) of the window.

BEFORE

!

AFTER

!

Image Visualization
Raw image

.
]

Figure 209: BEFORE and AFTER Image

Under the 2 images is the Image visualization control allowing to visualize the raw, the

Image Visualization

Raw image T'

bulk/faf, the bulk/faf mask and bulk/faf footprint mask images
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The corresponding graphs -

BULK/FAF vs. = FM{mvs.z| BULK/FAFFPvs,z  FAFFP (Fe)vs.z |

shown on the left (Figure 210) of the window.

BULK/FAF vs. 2

FAF (%)

-are

FAF(%)vs.z | BULK/FAFFPvs.z  FAFFP (%) vs.2z

Figure 210: Graphs Tab

In the center are the calculated parameters or each image, and the change in % (

BEFORE TOTAL Surface (cm2)
81.3185

BEFORE BULK Surface (cm2)
60.9554

BEFORE FAF Surface (cm2)
20.3631

BEFORE FAF (%)
250411

BEFORE TOTAL Fomrint (cm2)
843712

BEFORE BULK Footprint (cm2)
60.9969

BEFORE FAF Footprint (cm2)
233743

BEFORE FAF Footpnnt (%)
27.7042

BEFORE LENGTH (cm)
16,74

BEFORE AR WIDTH (cm)
35413

BOSSA NOVA VISION

5777 W. Century Blvd — Suite 205
LOS ANGELES CA 90045

USA

AFTER TOTAL Surface (cm2)
81,8217

AFTER BULK Surface (cm2)
62.2203
AFTER FAF Surface (cm2)
19.6014
AFTER FAF (%)
23.9562

AFTER TOTAL Footprint (cm2)
85.2013
AFTER BULK Footprint (cm2)
62.3058
AFTER FAF Footprint (cm2)
22,8955

AFTER FAF Footprint (%)
26,8722

AFTER LENGTH (cm)
16,74

AFTER AR WIDTH (cm)
3,71686

Change TOTAL Surface (%)
. 0618767
Change BULK Surface (%)
207512
Change FAF Surface (%)
-4,33267
Change FAF % (%)
-4.33267

Change TOTAL Footprint (%)
0983852

Change BULK Footprint (%)
214595
Change FAF Footprint (%)
204811
Change FAF Footprint % (%)
300302

Change LENGTH (%)
(]

Change AR WIDTH (%)
207512
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Figure 211).

BEFORE TOTAL Surface (cm2)
813185

BEFORE BULK Surface (cm2)
60.9554

BEFORE FAF Surface (cm2)
20.3631

BEFORE FAF (%)
250411

BEFORE TOTAL Footprint (cm2)
843712

BEFORE BULK Footprint (cm2)
60,9969

BEFORE FAF Footprint (cm2)
233743

BEFORE FAF Footpnint (%)
27.7042

BEFORE LENGTH (cm)
16,74

BEFORE AR WIDTH (cm)
3.6413

SHUFF

AFTER TOTAL Surface (cm2)
81,8217

AFTER BULK Surface (cm2)
62.2203
AFTER FAF Surface (cm2)
19,6014
AFTER FAF (%)
23.9562

AFTER TOTAL Footprint (cm2)
85.2013

AFTER BULK Footprint (cm2)
62,3058

AFTER FAF Footprint (cm2)
22,8955

AFTER FAF Footprint (%)
26,8722

AFTER LENGTH (cm)
16,74

AFTER AR WIDTH (cm)
3,71686
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Change TOTAL Surface (%)
0618767

Change BULK Surface (%)
207512

Change FAF Surface (%)
-4,33267

Change FAF % (%)
-4.33267

Change TOTAL Footprint (%)
0.983852

Change BULK Footprint (%)
2.14595

Change FAF Footprint (%)
=2.04871

Change FAF Footprint % (3%)
-3.00302

Change LENGTH (%)
o

Change AR WIDTH (%)
207512

Figure 211: Parameters

The parameters are identical as the ones for BOLERO TRIO and BOLERO WIDE except that
we have 2 sets of parameters, one set for the BEFORE image, one set for the AFTER image.
The Change in % is calculated.

5.4. HULA DATA VISUALIZATION

The data visualization window allows to visualize the results of a single selected
measurement, similar to the final window at the end of a measurement. When the user
selects a measurement in the data measurement window and clicks on the data

MEASUREMENT
VISUALIZATION

visualization button , the data visualization appears (Figure 212).
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VIDEO & DATA VISUALIZATION
1.00 angle

......

| el

Figure 212: HULA data visualization

On the left is the image corresponding to the frame number. On the right of the image is
the tab allowing to visualize various graphs and data. Under the tab are controls (Figure
213) allowing to select the video visualized (stationary loop or full video), the way the
video is played — (CW or frame by frame) and the type of video (Raw, processed and in

case of the stationary loop, processed and derotated).
Frame START

LOOP ,

G 524
Full raw video visualized in CW mode
LOOP ; Fr‘ame START
VIDEO b frikese :;Fra:';;: e 2 ¢ 0
o 524

-

Full raw video visualized in frame by frame mode

FULL

Stationary loop video in CW mode

Figure 213: Controls
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When the measurement has not been processed - stationary loop or full video -, the tab
are not visible as shown on Figure 214.

B HuLavisy
BOSSA NOVA
ON VIDEO & DATA VISUALIZATION

1.00

FULL VIDEO NOT PROCESSED

Figure 214: Full video not processed

When the video is fully processed, the user can visualize different graph and data, detailed
in the following. First tab is the angle tab (Figure 215).

Angle | BULK/FAF/TOTAL | BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle _

PHASE (Deg)
320
g
3
g z; " g i v-I:" ' "I:' et Iﬂ i Is ”:‘:' ' _I_ _I. 26 ;Is 30 !I. :)
Frame #
MAX ANGULAR DISPLACEMENT (Deg)
18.073
(a) Stationary loop
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Angle ‘ BULK/FAF/TOTAL I BULK/FAF/TOTAL versus Frame " BULK/FAF/TOTAL versus Angle —

82 : Damping
i : 047088

Angle (Deg)

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 524
Frame #

(b) Full

Figure 215: Angle versus frame # (a) stationary loop (b) full

Depending on the video selected - stationary loop or full — the variation of the vertical
swatch angle versus the frame # is displayed on a graph. On the right of the graph is
displayed for the stationary loop, the PHASE in degree and for the full video, the damping
coefficient, to be detailed further.
Next tab is the BULK/FAF/TOTAL profile versus z and the surface calculation for the
current visualized frame (Figure 216).

Angle BULK/FAF/TOTAL BULK/FAF/TOTAL versus Frame " BULK/FAF/TOTAL versus Angle -

TOTAL SURFACE (cm2)
90.086

BULK SURFACE (cm2)
57.933

FAF SURFACE (cm2)
32,153

WIDTH (cm)

Figure 216: BULK/FAF/TOTAL profile versus z and the surface calculation

Next tab is the BULK/FAF/TOTAL versus frame showing the variation of the different
parameters versus the frame number (Figure 217)
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FAF - BULK - TOTAL

95—
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e ™ e !
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(a) Stationary Loop

| Angle | BULK/FAF/TOTAL ~ BULK/FAF/TOTAL versus Frame | BULK/FAF/TOTAL versus Angle _

FAF - BULK - TOTAL
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VYV YV e
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w
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Surface (cm2)
3
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"
A
ol

(b) Full

Figure 217: BULK/FAF/TOTAL versus frame # (a) stationary loop (b) full

For the stationary loop video, the maximum and minimum surface are displayed (Figure
218).

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



Page 126 of 249

SHUFFULE - User Manual

MAX TOTAL SURFACE (cm2)

90.776

MAX BULK SURFACE (cm2)

58.532

MAX FAF SURFACE (cm2)

29,722

MIN TOTAL SURFACE (cm2)
86.673

MIN BULK SURFACE (cm2)
56.725

MIN FAF SURFACE (cm2)

32.738

Figure 218: MAX and MIN Surface

Next tab is the surface versus angle graphs (Figure 219).

TOTAL surface pixels versus angle

BULK surface versus angle

FAF surface versus angle

91 586 3278
] ] 325-
905 584+
g a 3225~
%2 582
] 53-
o~ 895 = N —
a7 a a
E | £ 578 £
S g3 oy g )
(oI & 5767 s}
2 s8s] = E =
© E 4 4
2 4 =2 =2
@ _: @ @
88
87|
877
LR R | 1 1 U R A DL 1 1 1) 56'G_I 10000 1 1 AL, 1 LRI B 1 1 1 )
6 -4 2 0 2 4 6 8 10 0 8 6 -4 -2 0 2 4 6 8 0 10
Angle Angle

(a) Stationary Loop

Angle j BULK/FAF/TOTAL | BULK/FAF/TOTAL versus Frame ~ BULK/FAF/TOTAL versus Angle

TOTAL surface pixels versus angle

BULK surface

versus angle FAF surface versus angle

93
925-|

SURFACE (cm2)
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(b) Full

Figure 219: Surface versus angle graphs - (a) stationary loop (b) full

The user can also change the image visualized using the image control

e —
(Figure 220).

I PR e R R

FULL
PROCESSED v

(a) BULK FAF image

FULL

(b) BULK FAF image DEROTATED

Figure 220: Image visualized

When the user is visualizing the full video, he can adjust the Frame start and Frame stop
Frame START

s n
i u
)

Frame 5TOP

~

4 9524
using the 2 controls ~
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This does not modify the full angle graph or the Bulk-FAF Total graph but it adds cursors
(blue for start and red for stop) to visualize the frame start and frame stop (

30-

ANGLE (Deg)
17.684

Angle (Deg)

T R e e G i
X 0 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 524

Frame #
Tl Frame START
VIDEO il , 100

l‘; 350
FAF - BULK - TOTAL
90+

¥

5 fx:ﬁ, T PR I Py e AV AT
Y o O R S

Surface (cm2)

D g
S 450 475 500 524

Frame #

Loop Frame START

145

RAW - F(ame STOP
o150
Figure 221).
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Figure 221: Frame start and Frame stop — Cursors on graphs

The visualization of the video and of BULK/FAF/TOTAL profile versus z is now only from
frame start to frame stop. The Lissajoux graphs - surface versus angle — are now only

displayed between frame start and frame stop, allowing a clear view of the selection
(Figure 222).
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Figure 222: Surface versus angle
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By click right on any graph, the user can export the data (

35-
0=
;
o5 : ANGLE
20- ;
Z -26.
15=
10=
gm 5= SRS SATE S 'S
- Copy Data
B g2
T i Description and Tip...
. Visible Items >
OE Clear Graph
.! z Create Annotation
_15_: Delete All Annotations
.,  AutoScale X
5% J AutoScale Y
_25_: « Smooth Updates
2 i M Export Data To Clipboard
230 e e
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 P LA
Frame # Export Data To DIAdem
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Figure 223: Right click to export data

5.5. RUMBA VISUALIZATION

The data visualization window allows to visualize the results of a single selected
measurement, similar to the final window at the end of a measurement. When the user
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selects a measurement in the data measurement window and clicks on the data

MEASUREMENT

. o VISUALIZATION . N . .
visualization button , the data visualization windows appears (Figure

224).

% RUMBA Visualization

YISUALIZATION

RESULTS | Histograms | Versusz

Mean Angle (deg) TOTAL SURFACE (cm2)
2.843 68.2755

Straightness

5032 BULK SURFACE (cm2)

58.4619
Alignment
69.4 FAF SURFACE (cm2)

9.81364

LOW SNR PIXELS %
0923 FAF (%)

14.3736

ALIGNMENT LENGTH (cm)

19.602
AR WIDTH (cm)
2.98245
0 100

Figure 224: RUMBA Data Visualization

ALIGNMENT Mask Fusion |

On the left of the visualization window is the image visualization. On the right are the data
and graph. Under the image is an image selector (Figure 225)

INTENSITY

ANGLE Fusion
ANGLE Mask Fusion
ALIGNMENT Fusion

v ALIGNMENT Mask Fusion
BULK FAF MASK
Low SNR MASK

Figure 225: Image selector

The user can select between 7 images.

e INTENSITY is the average of the N raw images acquired

e ANGLE Fusion is the angle image color coded.

e ANGLE Mask Fusion is the angle image color coded where the pixel level is set at
255 (mask)

e ALIGNMENT Fusion is the alignment image color coded

e ALIGNMENT Mask Fusion is the alignment image color coded where the pixel
level is set at 255 (mask)
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e BULK FAF MASK is the BOLERO type image where the bulk is depicted in Green
and the fly-away Frizz is red.

e Low SNR MASK is the image where the pixel are set at 255 when the SNR is
larger than the threshold defined in the ini file.

The different images are presented on Figure 226.

bind #002

ANGLE Fi
Angle
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bind #002

ALIGNMENT Mask Fusion |
ALIGNMENT Fusion v|

Alignment

BUL FAF (~BOLERO)

SNR
Figure 226: images

Color code are shown on the right of the image (Figure 227).
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ANGLE ALIGNMENT

AN

Angle Alignment
Figure 227: COLOR CODE

The RESULTS tab shows the main output data (Figure 228).
RESULTS ‘ Histograms Y Versus z

Mean Angle (deg) TOTAL SURFACE (cm2)

2.843 68.2755
Straightness
5.032 BULK SURFACE (cm2)
58.4619
Alignment
69.4 FAF SURFACE (cm2)
9.81364
LOW SNR PIXELS %
i FAF (%)
14.3736

LENGTH (cm)
19.602

AR WIDTH (cm)
2.98245

Figure 228: Results

The mean angle (deg) is the average angle of the total hair swatch.

The straightness (from 0 to 100%) quantifies the angle distribution inside the hair swatch.
If the hair swatch is straight (all the pixels have similar angle), straightness is 100%. If the
hair swatch is an ethnic hair swatch where the individual fibers are going in every
direction, straightness is 0%.

Alignment is the LOCAL straightness allowing to quantify non straight swatches that are
still organized and styled i.e. locally the fibers are aligned. Alignment varies from 0 to
100%.
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A straight swatch will also have a high alignment. On the right are the data delivered by
the “BOLERO” measurement (Total surface, bulk surface, etc.). Figure 229 shows the

histogram of the Angle and alignment images.
" RESULTS  Histograms | Versus z

HISTOGRAM

L R I N e I N B S L e e e AR S T ) RO )
-45 -40 -35 -30 -25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45

Histogram

10 20 30 40 50 @0 70 80 20 100

ALIGNMENT

Figure 229: Histogram of Angle and alignment image

The last tab — versus z — shows the variation of the angle, straightness and alignment
along the vertical z axis (Figure 230).
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O
0 5 50
STRAIGHTNESS ALIGNMENT

2 1]
ANGLE (Deg)

Figure 230: Variations along vertical axis z

6. DATA ANALYSIS
6.1. BOLERO TRIO/WIDE DATA ANALYSIS

LOAD measurement
‘to DATA Analysis

If the user clicks on Load measurement to Data Analysis while
one or more measurements are selected, the Data Analysis windows opens (Figure 231)
and the selected measurements are added to the loaded measurement list.
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% BOLERO TRIO DATA ANALYSIS

File Edit View Project Operate Tools Window Help

MEASUREMENT LOADED n
New Meas. #1 A

New Meas. #3

R

SELECT measurement
as REFERENCE

Figure 231: Data Analysis window

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

If no measurements were selected, the following pop-up window appears (Figure 232).
& X

No measurement selected

I |
Figure 232: No measurements selected

If some selected measurements are not processed, the following message appears and
no measurement are loaded (Figure 233).
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-— "

& X

The following measurement(s):
- Black 1

is (are) not processed.

Please process before loading !

-
Figure 233: Unprocessed measurement(s) in the list to be loaded — Pop-up message

Page 139 of 249

To display the loaded measurements, select them and click on the arrow
12 measurements can be displayed (Figure 234).

{7 BOLERO TRIO DATA ANALYSIS

.Upto

File Edit View Project Operate Tools Window Help
BOSSA NOVA

VISION

BULKvs.z | FAFvs.z | FAF@&vs.z | BULKFPvs.z | FAFFPvs.z | FAFFP () vs.z

Back to
Data Mgnt.

' RESULTS  Images

MEASUREMENT LOADED
~

Image Visualization
Raw image hd

MEASUREMENT DISPLAYED (&}
New Meas. #1

New Meas. #2
New Meas. #3

SELECT measurement|
as REFERENCE

Figure 234: Measurements displayed

If the user selects more than 12 loaded measurements to be displayed, the following
dialog box pops-up (Figure 235).

£ 5 X
|
! Max. number (12) of displayed measurement reached !

Figure 235: More than 12 loaded measurements selected — Dialog box
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The Results table is now visible and populated with the corresponding measurement and
values and the Export Results control is now visible on the bottom right

of the window. The tab selection (Figure 236) is explained in the following.
RESULTS ‘ Images | BULKvs.z | FAFvs.z | FAFP§jvs.z | BULKFPvs.z | FAFFPvs.z | FAFFP () vs.z |

Figure 236: Tab selection for single image results

6.1.1. Results

The results tab shows 2 tables that summarize the various parameters calculated (Figure
237).

RESULTS ] Images | BULKvs.z | FAFvs.z ] FAF ¢ vs.z | BULKFPvs.z | FAFFPvs.z | FAFFP(gvs.z |

RESULTS RESULTS Length & AR Width
Name [ BULK Surface (cm2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2) Name Length (cm) AR Width (cm)
New Meas. #1 131.161 14.008 9.649 145,168 i New Meas. #1 24,660 5319
New Meas. #2 122.660 22,952 15.762 145.612 New Meas. #2 22,140 5.540
New Meas. #3 85.455 23.219 21.366 108.674 New Meas, #3 21.438 3.986
RESULTS footprint
Name Bulk Surface FP (cm2) | FAF Surface FP (cm2) FAF FP (%) TOTAL Surface FP (cm2)
New Meas. #1 131.242 14,881 10.184 146,123
New Meas. #2 124.536 21.456 14.697 145.992
New Meas. #3 86.192 22.559 20.743 108.750

Export RESULTS

Figure 237: Results table

The first table named RESULTS has 5 columns:
- Measurement Name
- BULK Surface (cm?)
- FAF Surface (cm?)
- FAF (%)
- Total Surface (cm?)

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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FAF )

0, = _
FAF (%) = 100 (BULK + FAF

FAF (%) varies from 0% to 100%. FAF (%) = 0% means no Fly-away/Frizz are present. FAF
(%) = 100% means only Fly-away/Frizz are present.

The second table named RESULTS Footprint has 5 columns:

- Measurement Name

- BULK Surface Foot Print (cm?)

- FAF Surface Foot Print (cm?)

- FAF Foot Print (%)

- Total Surface Foot Print (cm?)
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
processing that 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. REFERENCE

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 list. Once a

displayed measurement is selected and the SELECT measurement as REFERENCE Control

SELECT measurement
as REFERENCE o , _
is activated, both tables are updating (Figure 238).
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s

BOSSA NOVA
VISION ot
a RESULTS ‘ Images | BULKvs.z | FAFvs.z | FAF@&vs.z | BULKFPvs.z | FAFFPvs.z | FAFFPBEvs.2 |
MEASUREMENT LOADED
New Meas. #1 s
New Meas, #2 RESULTS RESULTS Length & AR Width
New Meas. #3 Name BULK Surface (cm2) | FAF Surface (cm2) FAF (%) TOTAL Surface (cm2) Name Length (cm) | AR Width (cm)
A New Meas. #1 131161 (Ref) 14.008 (Ref) 9.649 (Ref) 145.168 (Ref) New Meas. #1 24,660 (Ref) 5.319 (Ref)
I | New Meas, #2 122,660 (-6.481%) 22,952 (63.84%%) 15.762 (63.354%) 145.612 (0.306%) New Meas. #2 £2.140 (-10.2199%]]5.540 (4.155%)
C New Meas, #3 85455 (-34.847%) | 23.219(65755%) | 21.366(121.432%) | 108.674(-25.13%%) | New Meas, #3 11,438 (-13,066%) 3.986 (-25.061%) |
v
RESULTS footprint
Name Bulk Surface FP (cm2) | FAF Surface FP (cm2) | FAFFP (%) | TOTAL Surface FP (cm2)
' New Meas. #1 131,242 (Ref) 14.881 (Ref) 10.184 (Ref) 146.123 (Ref)
MEASUREMENTONSBLAVED New Meas, #2 124,536 (-5.1109%) 21.456 (44.184%) | 14.697 (44.315%) 145,992 (-0.090%)
New Meas. #3 | 86,192 (34326%) | 22.559 (51.596%)  |20.743 (103.682%)  108.750 (-25.576%)

New Meas. #2
New Meas. #3

Figure 238: Reference measurement

The Reference measurement is highlighted in green, 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 reference (Figure 239).

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 (-6.481%) 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)

Mew Meas. #1 24,660 (Ref) 5.319 (Ref}

New Meas. #2 22,140 [-10.219%8)] 5.540 (4.155%)

New Meas. #3 21,438 (-13.066%)| 3.986 (-25.061%)

Figure 239: Reference
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To return to a table with no reference, the user can click on the NO REF. control m
located under the Measurement displayed list.

as REFERENCE
If the user clicks on SELECT measurement as REFERENCE Control

without any displayed measurement selected (Why would you that anyway ?), the pop-
up message appears (Figure 240).

| w3 1
B X
Please select a REFERENCE.
— 900-;" = f

Figure 240: Pop-up message — No displayed measurement selected

6.1.1.2. EXPORT RESULTS

Export RESULTS

The Export RESULTS control 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 following pop-up message appears (Figure 241).

ﬁ Please create a new folder to export data, images and point clouds X
1 > ThisPC > Documents > SHUFFLE > BOLERO TRIO v O Search BOLERO TRIO L
Organize v New folder f=v ™ @
A
A Name Date modified Type Size Lo
3 Quick access
BOLERO TRIO 8/4/2020 8:14 AM File folder
@ OneDrive BOLERO TRIO DATA ANALYSIS 1.00 - May...  5/6/2020 12:07 PM File folder
/1272 :33 i
This PC BOLERO TRIO DATA ANALYSIS 1.00 Folde...  5/12/2020 2:33 PM File folder
o I DATA_TRIO 8/3/2020 9:34 AM File folder
_J 3D Objects : 4 :
Exported results 5/4/2020 11:59 AM File folder
B Desktop Exported TL results 5/4/2020 11:59 AM File folder
Documents Exported TL results 2 5/4/2020 11:59 AM File folder
{ Downloads Exported TL results 2020 5/4/2020 11:59 AM File folder
b Music Exported TL results tric 5/4/2020 11:59 AM File folder
[&] Pictures Graphics 6/24/2020 10:57 AM File folder
B Videos =), Basic Export Bolero Trio to Excel 1.0 5/13/2020 1:51 PM LabVIEW Instrume... 50KB
& i ) BASIC Export to Excel BOLERO TRIO 1.00 8/4/2020 7:56 AM LabVIEW Instrume.., 59 KB
i indows (C:
e @ basic_results_1.00_BOLERO_TRIO 8/4/2020 7:50 AM Microsoft Excel W... 13 KB
= Samsung_T5 (D [&] bekgmd 8/3/2020 9:09 AM PNG File 2012KB
0 HPv236w (F) %) bolero prompt name TRIO 3/23/2020 10:44 AM LabVIEW Instrume... 262KB
- SSD (XD ¥ [ Ralern Trin 100 Nerember 2010 aliacee /2072020 628 AM Al IASFS File 1KR ¥
File name: I Exported results BOLERO TRIO] "|
| Current Folder ‘ I Save I l Cancel J

Figure 241: Pop-up message — Export Results

The name of the folder to be saved is already populated — Exported Results BOLERO
TRIO — but can be changed, along with the destination (Figure 242).
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Exported
results BOL...

Figure 242: Export Folder

Inside the folder are an Excel file named Results and a folder named Pictures (Figure
243).

1+ > Exported results BOLERO TRIO

Name Date modified Type Size

kaccess
File folder

Microsoft Excel W... 707 KB

Pictures
Drive @ Results

PC

Figure 243: Exported Results Folder contents

The Pictures folder contains 4 images for each measurement (Figure 244) at the last
angle used for the visualization:

- 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

> Exported results BOLERO TRIO » Pictures Search Picture:
A_bulkfaf_#0 A bulkfaﬂpmask Al bulkfafmask # B_bulkfaf_#1 B. bulkfaffpmask Bl bulkfafmask #

C_bulkfaf_#2 C_bulkfaffpmask  C_bulkfafmask_#
® 2

Figure 244: Images exported

The excel file RESULTS contains the tables and all the graphs visualized in the data
analysis tab (Figure 245).
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3 &) F
A B i< | D E
RESULTS
Name BULK Surface (cm2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2)
A [ 131.316 r 14.181 r 9.747 [ 145.497
- e i 12 o v s
c F 85.972 F 23.058 r 21.149 [ 109.030

» M ResultsFP | ResutslW | Bulkversusz | FAFversusz | FAF(%)versusz | BukSversusz | FAFSversusz | FAFS( ..

2 L B | i L Lz | £ | E | 5 | 12 I i | 2 |
A B c

Width (cm) z Width (cm) z Width (cm) z Width (cm) z Width (cm) z v

2799997 0 2763634 0 2.054543 0

27

27

27 g

27

27

27 200

Width versus z

27
27
27 400
27
27
27 600
27
28
28 N 800
28
28
28 1000

28
28 ‘.aﬁr & i k}

ce bt s toete £# sasvmem =Bt
28 100 [ s
28

28
28 1400
28
28
28 1600
28

Figure 245: Results excel file

6.1.2. Images

The images tab allows the user to visualize the images from each measurement (Figure
246).
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RESULTS  Images ‘ BULKvs.z | FAFvs.z | FAF@)vs.z | BULKFPvs.z | FAFFPvs.z | FAFFPBgvs.z |

Image Visualization
New Mess. 21 New Mess. 22 New Mesz 23 Raw image - ‘

S

Figure 246: Images

Image Visualization

Raw image

Using the image control located under the live image , the user

can visualize the different images (Figure 247).

Image Visualization
Bulk / FAF
Bulk / FAF Mask
| Bulk/FAF Footprint Mask

Figure 247: Various possible image

6.1.3. Bulk versus z

The Bulk vs. z tab presents a graph showing the evolution of the BULK width (in cm) versus
z for each measurement (Figure 248).
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RESULTS | Images BULKvs.2 ’ FAFvs.z | FAF(¢vs.z | BULKFPvs.z | FAFFPvs.z ] FAF FP (%) vs. z |

(=]

NewMezz #1 |/
NewMeas#2 [~/
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Figure 248: Bulk versus z graph

6.1.4. FAF versus z

The FAF vs. z tab presents a graph showing the evolution of the FAF width (in cm) versus
z for each measurement (Figure 249).
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RESULTS | Images | BULKvs.z FAFvs.z | FAF (%) vs. Z | BULK FP vs. z | FAF FPvs. z i FAF FP (%) vs. ]

NewMeas. 21 |/
NewMeas. 22 |7
NewMeas 83 |/~

(EAARAHE R R el
Width (cm)

Figure 249: FAF versus z graph

6.1.5. FAF (%) versus z

The FAF (%) vs. z tab presents a graph showing the showing the evolution of the FAF %
versus z for each measurement (Figure 250).
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RESULTS | Images | BULK vs. z [ FAFvs.z FAF(%jvs.z J BULKFPvs. z | FAFFPvs. z | FAF FP %) vs. 2 |

New Meas. 21 |/~

New Meas. #2 |/~
NewMeas. 83 |/

——
1300-] k
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Figure 250: FAF % versus z graph

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 measurement (Figure 251).
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RESULTS | Images | BULKvs.z | FAFvs.z | FAF@gvs.z  BULKFPvs.2 I FAFFPvs.z | FAFFP () vs.z |

0- NewMezs #1 [/
- NewMeas.32 [~/

100 NewMeas.83 [~/

1100=
1200=

13007

R R RARERARRR [ERBRRRRRA [REERRARER) LT
(1] 2 4 6 8 9.41817

Width (cm)

Figure 251: Bulk Foot Print versus z graph
Note that the curves are smooth when the foot print processing has been applied.

6.1.7. FAF FP versus 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 measurement (Figure 252).
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RESULTS | Images | BULKvs.z | FAFvs.z | FAF(gvs.z | BULKFPvs.z FAFFPvs.2 | FAF FP (%) vs. Z |

0+ New Meas. #1 |/
- NewMeas. 22 |/~
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Figure 252: FAF Foot Print versus z graph

6.1.8. FAF FP (%) versus z

The FAF foot Print % vs. z tab presents a graph showing the evolution of the FAF Foot
Print % versus z for each measurement (Figure 253)
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RESULTS \ Images | Buu(vs.zj FAFvs. z | FAF (9%) vs. z \ BULK FPvs. z \ FAFFPvs.z FAFFP(%)vs. z |

0 NewMeas.#1 [/~
b NewMeas. 22 |/~

100-: NewMeas 22 |/

10007

1100+

12007 HEENSARAN

Figure 253: FAF FootPrint % versus z graph

6.2. BOLERO 360 DATA ANALYSIS

LOAD measurement
. . to DATA Analysis .
If the user clicks on Load measurement to Data Analysis while one

or more measurements are selected, Data Analysis windows opens (Figure 254) and the
selected measurements are added to the loaded measurement list.
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[E% BOLERO 360 DATA ANALYSIS

MEASUREMENT DISPLAYED ’

SELECT measurement
as REFERENCE

Figure 254: Data analysis — Measurements loaded

If no measurements are displayed, the tab result on the left is not visible.
If no measurements were selected, the following pop-up window appears (Figure 255).

& X

No measurement selected

1
Figure 255: No measurements selected

If some selected measurements are not processed, the following message appears and
no measurement are loaded (Figure 256).
x |

The following measurement(s):
- Brown 3

is (are) not processed.

Please process before loading !

|

v

Figure 256: Pop-up message — Unprocessed measurements
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A number of measurements are selected and they appear in the Measurements Loaded
list (Figure 254). The software will also eliminate automatically any duplicate.
2 lists are present:

- Measurements loaded

- Measurement displayed

To display the loaded measurements, select them and click on the arrow .Upto
12 measurements can be displayed. The tab results on the right side of the window
appears (Figure 257).

¥ BOLERO 360 DATA ANALYSIS

BOSSA NOVA

Analysis VISION

VOLUME | Single Image Averaged

MEASUREMENT LOADED ' RESULTS | Images | BULKvs.z | FAFvs.z | FAFVolume %jvs.z | 3Dplot | Slice
~
RESULTS VOLUME
Name Bulk Volume (cm3) FAF Volume (cm3) FAF (%) TOTAL Volume (cm3)
BLCK 272.623 431413 61.277 704.036

BLND 57.683 89.141 [ e0713 | 146.823

3

MEASUREMENT DISPLAYED .
BLCK
BLND

SELECT measurement
as REFERENCE

Export RESULTS

Figure 257: Measurements displayed

The Results table are now populated with the corresponding measurement and values

Export RESULTS . .
and the Export Results control is now visible on the bottom right of

the window.

The data analysis for BOLERO 360 is decomposed into 2 tabs: Volume and Single Image
averaged (Figure 258).

Volume Single Image Averaged

Figure 258: V'c;lrume/SingIe image averaged tab
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The single image averaged tab is the same as the BOLERO WIDE/TRIO, with the exception
of that all the calculations are AVERAGED over the 36 measurements and the images
displayed are the images at 0 degree angle (Figure 259).

For more information, please refer to BOLERO TRIO/WIDE DATA ANALYSIS.

VOLUME  Single Image Averaged ‘

RESULTS | BULKvs.z | FAFvs.z | FAF(9vs.z | BULKFPvs.z | FAFFPvs.z | FAFFP(Gvs.2 |

RESULTS RESULTS Length & AR Width
Name BULK Surface (cm2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2) Name Length (cm) AR Width (cm)
BLCK 85.747 18.253 17.551 104.000 BLCK 22.572 3.798
BLND 36.729 9.227 20.079 45.956 BLND 17.838 2.059
RESULTS footprint
Name Bulk Surface FP (cm2) | FAF Surface FP (cm2) FAF FP (%) TOTAL Surface FP (cm2)
BLCK 84.235 19.821 19.048 104.055
BLND 36.258 8.499 18.989 44.756

Figure 259: Single Image averaged (Results)

The volume tab presents the information related to the volume and the 3D reconstruction
of the bulk and FAF. It is explained in detail below.

6.2.1. Results

The results tab shows one table that summarizes the various parameters calculated
(Figure 260).
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¥ BOLERO 360 DATA ANALYSIS

BOSSA NOVA
VISION
VOLUME | Single Image Averaged
MEASUREMENT LOADED g RESULTS | Images | BULKvs.z | FAFvs.z | FAF Volume (%jvs.z | 3Dplot | Slice
RESULTS VOLUME
Name Bulk Volume (cm3) | FAF Volume (cm3) FAF (%) TOTAL Volume (cm3)
BLCK 272.623 431413 61.277 704.036
BLND 57.683 | 89.141 60.713 146.823

2

MEASUREMENT DISPLAYED .
BLCK ]
BLND

SELECT measurement
as REFERENCE

Export RESULTS

Figure 260: Results Table

The table named RESULTS VOLUME has 5 columns:
- Measurement Name
- BULK Volume (cm?3)
- FAF Volume (cm?3)
- FAF (%)
- Total Volume (cm?3)

BULK Volume and FAF Volume are the Volume occupied by the BULK and the FAF. Total
Volume is the sum of the BULK Volume and the FAF Volume. FAF (%) represent the % of
FAF in the image (between the limits). The formula is given below:

FAF )

04) — .
FAF (%) = 100 (BULK + FAF

FAF (%) varies from 0% to 100%. FAF (%) = 0% means no Fly-away/Frizz are present. FAF
(%) = 100% means only Fly-away/Frizz are present.

6.2.1.1. Reference
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Similar to BOLERO TRIO and BOLERO WIDE, the user can select a reference measurement.

SELECT measurement
. as REFERENCE
Click on

and have the results tables updated (Figure 261).

RESULTS VOLUME
Name Bulk Volume (cm3) FAF Volume (cm3) FAF (%) TOTAL Volume (cm3)
272.623 (Ref) 431.413 (Ref) 61.277 (Ref) 704.036 (Ref)

BLND 57.683 (-78.841%) 89.141 (-79.337%) 60.713 (-0.920%) 146.823 (-79.146%)

Results Volume

RESULTS Slice
Name BULK Surface (cm2) FAF Surface(cm?2) TOTAL Surface (cm2)
7.982 (Ref) 3.455 (Ref) 11.438 (Ref)
BLND 3.359(-57.918%) 1.969 (-43.010%) 5.328 (-53.418%)
Results Slice

Figure 261: Reference

6.2.1.2. Export Results

The Export RESULTS control 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 following pop-up message appears (Figure 262).

§&# Please create a new folder to export data, images and point clouds

- v 4 B> ThisPC > Desktop v 0 Search Desktop
Organize v New folder
A~
A Name Date modified Type Size
s Quick access

Bolero 4.70 File folder
@ OneDrive DATA Single File folder
g Thic PC DATA_ Volume File folder
_ Y Exported results File folder

_J 3D Objects ¥
Exported results BOLERO TRIO File folder
! Bekice Exported results ref File folder
5] Documents Exported TL results BOLERO TRIO group File folder
‘ Downloads Exported TL results BOLERO TRIO individ... File folder
Jj Music HULA Videos File folder
[&] Pictures humidity box full arduino File folder

X 8/

B Videos Pictures File folder
X Point Clouds 8/ File folder

Fa Windows (C:) 2 %
Raw Images 5/ File folder
w Samsung_T5 (1 SAMBA Hair 3.0.1 2 File folder
0 HPv236w (F) TANGO 1.2 4/2 File folder

— SSD X x4 [&l RITIF 7/22/20001:3APM PN File 2020 KR

GISEUN[F ported results BOLERO 360

| Current Fo!derf | Save

Figure 262: Pop-up message for export
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The name of the folder to be saved is already populated — Exported Results BOLERO 360
— but can be changed, along with the destination.
Inside the folder are 3 Excel files respectively named Results SIA Results Slice and

> Exported results BOLERO 360

Name Date medified Type Size
Pictures 8/ File folder
Point Clouds 8/ File folder
Results SIA 8/ Microsoft Excel W... 69 KB
B33 Results Slice 8/ Microsoft Excel W... 37KB
@ Results Volume 8/ Microsoft Excel W... 266 KB

Figure 263: Export results Folder Contents

The Pictures folder contains 4 images for each measurement (Figure 264):
- Raw as measurement name_#.png
- Bulk/FAF as measurement name_bulkfaf #.jpg
- Bulk/FAF mask as measurement name_bulkfafmask_#.jpg
- Bulk/FAF foot print mask as measurement name_bulkfaffpmask_#.jpg

Exported results BOLERO 360 > Pictures

‘| INENEN | 'ENENEE

BLCK_#0 BLCK bulkfaf #0  BLCK_ bulkfaffpom  BLCK_ bulkfafmas BLND_#1 BLND_bulkfaf_#1 BLND_bulkfaffp BLND_bulkfafma
ask_#0 mask_#1 sk_#1

Figure 264: Pictures folder

The images saved correspond to the angle used for the visualization.
The Point Clouds folder contains the point clouds (x,y,z) of the bulk and faf 3D volume
saved as text file (Figure 265).

Exported results BOLERO 360 > Point Clouds

~

Name Date medified Type Size

Lj BLCK_XYZbulk_#0 8/11/2020 &16 AM Text Document 1,068 KB

=] BLCK_XVZfaf 20 Text Document 1,078 KB
=] BLND_XYZbulk_#1 8 Text Document 812KB
U BLND_XYZfaf_#1 8 Text Document 818 KB

Figure 265: point clouds folder contents
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There are 2 point clouds for each measurement:
- Measurement name_#.txt
- Measurement namefaf_#.txt
These file can be open by different 3D visualization software like Meshlab for example.

The Excel file named Result SIA (for Single Image Averaged) presents the table and the
different graph corresponding to the Single Image average tab (Figure 266).

D E
RESULTS
Name BULK Surface (cm2) FAF Surface (cm2) FAF (%) TOTAL Surface (cm2)
BLCK : 85.747 : 18.253 : 17.551 : 104.000

» Results | ResultsFP ResultsLW Bulk versus z FAF versus z ‘ FAF (%) versus z Bulk S versus z FAF S versus z ‘ FAFS (9 ... G

Figure 266: Results SIA Excel

The Excel file named Results Volume presents the table and the various graphs from the
Volume tab (Figure 267).
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v E ]
A | 8 | c ‘ D | E |
RESULTS
Name Bulk Volume (cm3) FAF Volume (cm3) FAF (%) TOTAL Volume (cm3)
BLCK r 272.623 r 431.413 F 61.277 § 704.036
BLND " 57.683 " 89.141 " 60.713 $ 146.823

Results Area Bulk versus z | Area FAF versus z | FAF Volume (%) versus z | @

Figure 267: Results Volume Excel

The Excel file named Results Slice presents the table and the various graphs from the SLICE
tab (Figure 268).
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- £ || BLck
A ‘ B | < | D I
RESULTS
Name BULK Surface (cm2) FAF Surface(cm2) TOTAL Surface (cm2)
BLCK [ 7.982 4 3.455 r 11.438
BLND 2 3.359 " 1.969 . 5.328

Slice | sliceBulk | SliceFaf | @

Figure 268: Results Slice Excel

6.2.2. Images

The images tab allows the user to visualize the images from each measurement (Figure
269).
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L BOLERO 360 DATA ANALYSIS

VOLUME | Single Image Averaged

MEASUREMENT LOADED k= RESULTS Images BULK vs. z FAFvs. z FAF Volume (%) vs. z 3D plot Slice

_ i
|

BLCK BIND

2

MEASUREMENT DISPLAYED ’
BLCK
BLND

SELE?R?FeEa;:&ec?ent Image Visualization AngleEDeg)
Bulk / FAF Mask v ‘ , ,

Using the image control and the angle control

located under the live image, the user can visualize the

different images.

6.2.3. Bulk versus z

The Bulk vs. z tab presents a graph showing the evolution of the BULK surface (in cm?)
versus z for each measurement (Figure 270).
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RESULTS | Images BULKvs.z | FAFvs.z | FAFVolume (%jvs.z | 3D plot | Slice |

() BLCK A~ I

50: BIND N

Surface (cm2)

Figure 270: Bulk versus z graph

6.2.4. FAF versus z

The FAF vs. z tab presents a graph showing the evolution of the FAF surface (in cm?)
versus z for each measurement (Figure 271).
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RESULTS | Images | BULKvs.z FAFvs.z I FAF Volume (%) vs. z | 3Dplot | Slice |

o Blck ~ I

50-_ BLND avd

1050
1100~
1150-]
1200

1253-.. R R R R R O R

]
03051 53 10 20 30 425641
Surface (cm2)

Figure 271: FAF versus z graph

6.2.5. FAF Volume (%) versus z

The FAF Volume % vs. z tab presents a graph showing the evolution of the FAF % versus
z for each measurement (Figure 272).

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



Page 165 of 249 SHUEE“J% -User Manual

0-_ BLCK v
SO—_ BLND N

1000-]
1050-]
HOO-
1150—-
1200-]

1253

Figure 272: FAF % versus z graph

6.2.6. 3D plot

The 3D plot tab allows the user to visualize the 3D volume of the BULK and FAF. First, the
user select one or more displayed measurement(s) and then click on Select

SELECT measurements

for 3D plot

Measurements for 3D plot control . The corresponding 3D

volume(s) appear(s) in the window (Figure 273).
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[ e ] BULK | Far

2

wessumevevrosouaveo
|
BLND

———— SELECT measurements Save 3D picture
SELECT measurement for 3D plot as jpg image
as REFERENCE
Figure 273: 3D volume — BULK

The user can change the view angle and rotate the 3D volume using the mouse.

BULK | FAF
Clicking on the FAF tab allows to visualize the 3D faf (Figure 274).

BULK FAF
MEASUREMENTS LOADED -

Black1
Black11
LightBrown

LightBrown2
Brown
brown 2

2

MEASUREMENTS DISPLAYED .
Black1 ‘
Black11
LightBrown
Brown
brown 2

SELECT measurements Save 3D picture
SELECT measurement for 3D plot as jpg image

Figure 274: 3D Volume — FAF
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Save 3D picture
L . L as jpg image
Clicking on Save 3D picture as jpg image control #e - allows the user to

save the corresponding 3D view.

SELECT measurements
. for 3D plot
In case the user clicks on Select Measurements for 3D plot control

without selecting a measurement displayed, the following pop-up message appears
(Figure 275).
|
(B X

Please select at least ONE measurement

——

Figure 275: Pop-up message

6.2.7. Slice
The Slice tab allows the user to visualize the slice at z of the BULK and FAF (Figure 276).

5 RESULTS Slice
2 500 Name BULK Surface (cm2) | FAF Surface(cm2) TOTAL Surface (cm2)
¥ BLCK 7.982 3.455 11.438
BLND 3.358 1.969 5.328
BULK | FAF |
275 BLCK @
25- BIND [~ J
225-
2-
175+
15-
:E, 125
> 3

e o gl
45 -1 05 0 05 1 15 2

Figure 276: Slice tab
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=

A
250
The z control ¥ allows the vertical adjustment of the slice. A table summarizes the

surface of the slice for the Bulk, FAF and total for each measurement (Figure 277).

RESULTS Slice

Name BULK Surface (cm2) | FAF Surface(cm2) TOTAL Surface (cm2)

Black11 3.601 7.705 11.306
LightBrown 0.871 0.753 1.624
LightBrown2 0.862 0.849 1.712

Figure 277: slice table

The slice of the BULK and FAF are visualized on a XY graph. Clicking on the selection tab

BULK FAF
allows to switch between the bulk and the faf (Figure 278).

RESULTS | Images | BULKvs.z | FAFvs.z | FAFVolume B¢vs.z | 3Dplot Slice ‘

Z RESULTS Slice

5 250 Name BULK Surface (cm2) | FAF Surface(cm2) TOTAL Surface (cm2)

Black11 3.601 7.705 11.306

LightBrown 0.871 0.753 1.624

LightBrown2 0.862 0.849 1712

BULK FAF

Biackil =

UghtBrown |~

UghtBrown2 [~/

Figure 278: FAF Slice

6.3. HOP DATA ANALYSIS

LOAD measurement
. . to DATA Analysis )
If the user clicks on Load measurement to Data Analysis while

one or more measurements are selected, the Data Analysis windows opens (Figure 279)
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and the selected measurements are added to the loaded measurement list, similar to the
other softwares.

) HOP DATA ANALYSIS

BOSSA NOVA

Analyscs VISION

MEASUREMENT LOADED g
BLND 2 ~ |
BLOND

BLOND 56

2

MEASUREMENT DISPLAYED .

SELECT measurement
as REFERENCE

Figure 279: Data Analysis window

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

If no measurements were selected, the following pop-up window appears (Figure 280).
& X

No measurement selected

[ |
Figure 280: No measurements selected
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If some selected measurements are not processed, the following message appears and
no measurement are loaded (Figure 281).

& X
The following measurement(s):
- Black 1

is (are) not processed.
Please process before loading !

-
Figure 281: Unprocessed measurement(s) in the list to be loaded — Pop-up message

To display the loaded measurements, select them and click on the arrow .Upto
12 measurements can be displayed (Figure 282).

3 HOP DATA ANALYSIS

Back to
Data Mgnt

RESULTS | Images |
MEASUREMENT LOADED ’ .
A~

RESULTS RESULTS Length & AR Width
Name BULK change (%) FAF change (%) | FAF % change (%) | TOTAL change (%) Name Length change (%) | AR Width change (%)
BLND 2 0947 15.660 12,440 2.864 BLND 2 0.701 0245
BLOND 3373 1912 7.202 5.075 BLOND ~0.087 3.289
BLOND 56 2839 5.298 1.691 3547 BLOND 56 0958 3834
v
RESULTS footprint
Name Bulk FP change (%) | FAF FP change (%) |\F FP % change ( TOTAL FP change (%)
= BLND 2 0.808 25.046 20.409 3.851
MEASUREMENT DISPLAYED BLOND 3.542 -19.971 -13.940 7.007
BLND 2 BLOND 56 2305 3387 0713 2655

BLOND
BLOND 56

SELECT measurement
as REFERENCE

Figure 282: Measurements displayed

If the user selects more than 12 loaded measurements to be displayed, the following
dialog box pops-up (Figure 283).

& 4
Max. number (12) of displayed measurement reached !

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



age 171 of 205 SHUFFLE - User Manual

Figure 283: More than 12 loaded measurements selected — Dialog box

The Results table is now visible and populated with the corresponding measurement and
Export RESULTS o .
values and the Export Results control is now visible on the bottom right

of the window. The tab selection (Figure 236) is explained in the following.
RESULTS | Images

Figure 284: Tab selection for results

6.3.1. Results

The results tab shows 2 tables that summarize the various parameters calculated (Figure
285).

3 HOP DATA ANALYSIS

Back to
Data Mgnt

RESULTS | Images |
MEASUREMENT LOADED ’ .

2 RESULTS RESULTS Length & AR Width
Name BULK change (%) FAF change (%) | FAF % change (%) | TOTAL change (%) Name Length change (%) | AR Width change (%)
BLND 2 0947 15.660 12,440 2.864 BLND 2 0.701 0245
BLOND 3373 1912 7.202 5.075 BLOND ~0.087 3.289
BLOND 56 2839 5.298 1.691 3547 BLOND 56 0958 3834
v
RESULTS footprint
Name Bulk FP change (%) | FAF FP change (%) |\F FP % change ( TOTAL FP change (%)
= BLND 2 0.808 25.046 20.409 3.851
MEASUREMENT DISPLAYED BLOND 3542 19,971 ~13.940 7.007
BLND 2 BLOND 56 2305 3387 0713 2655

BLOND
BLOND 56

SELECT measurement
as REFERENCE

Figure 285: Results table

The first table named RESULTS has 5 columns:
- Measurement Name
- BULK Surface change (%)
- FAF Surface change (%)
- FAF (%) change (%)
- Total Surface change (%)

The second table named RESULTS Footprint has 5 columns:
- Measurement Name

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com
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- BULK Surface Foot Print change (%)
- FAF Surface Foot Print change (%)

- FAF Foot Print (%) change (%)

- Total Surface Foot Print change (%)

Page 172 of 249

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

6.3.1.1. REFERENCE

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 list. Once a
displayed measurement is selected and the SELECT measurement as REFERENCE Control

SELECT measurement

as REFERENCE
is activated, both tables are updating (Figure 286).

Back to
Data Mgnt

RESULTS

Images |

MEASUREMENT LOADED a

~

RESULTS
Name
BLND 2

BELOND

[

|

BULK change (%) |

0.947 (Ref)

-3.373 (-456.177%)

| -11.912 (-176.066%) [ -7.202 (-157.894%)

FAF change (%) [ FAF % change (%)

15.660 (Ref)

TOTAL change (%)

-5.075 (-277.200%)

RESULTS Length & AR Width

Length change (%) | AR Width change (%)
0.701 (Ref) 0.245 (Ref)

-0.087 (-112.411%) -3.289 (-1442.44%%)

Name

BLOND

BLOND 56

|

2.839 (199.789%)

5.298 (-66.169%) | 1.691(-86.407%) |

3,547 (23.848%)

BLOND 56 | 0958 (236.662%) | 3.834 (1464.898%) |

[ |

RESULTS footprint
Name
MEASUREMENT DISPLAYED '

BLOND

-3.542 (-538.366%)

Bulk FP change (%) |
0.308 (Ref)

-19.971 (-179.737%) _ [13.940 (-168.303%]

FAF FP change (%) |\F FP % change (5 TOTAL FP change (%)

20.409 (Ref) 3.851 (Ref)

-7.007 (-281.953%)

BLOND 56

[

2.305 (185.272%)

|

3.387 (86.477%) | 0.713 (-96.506%) | 2.655 (-31.057%)
[ [

BLOND

|

|

BLOND 56
BLOND swatch

B

Export RESULTS

BOSSA NOVA VISION

5777 W. Century Blvd — Suite 205
LOS ANGELES CA 90045

USA

Figure 286: Reference measurement
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SHUFF

-User |

The Reference measurement is highlighted in green, with (Ref) added at the end of each
value. The % difference is added after each value of the other measurements, allowing a

Manual

direct and simple analysis of the value compared to the reference (Figure 287).

RESULTS
Name

BULK change (%)

FAF change (%)

FAF % change (%)

TOTAL change (%)

BLND 2
BLOND

0,847 (-128.( 076%)

-3.373

15.660 (-231.464%)
11,912 (Ref)

12,440 (-272.730%)
-7.202 (Ref)

2.864 (-156.433%)
-5.075 {Ref)

BLOND 56 2.839 ( 184.168%]

5.298 (-144.476%) 1.691 (-123.480%) 3.547 (-169.892%)

Figure 287: Reference

To return to a table with no reference, the user can click on the NO REF. control m
located under the Measurement displayed list.
SELECT measurement
as REFERENCE
If the user clicks on SELECT measurement as REFERENCE Control
without any displayed measurement selected (Why would you that anyway ?), the pop-
up message appears (Figure 288).

- S0+ 1/

B8] X [
Please select a REFERENCE. |
—— o iisic

Figure 288: Pop-up message — No displayed measurement selected

6.3.1.2. EXPORT RESULTS

The Export RESULTS control 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 following pop-up message appears (Figure 289).

BOSSA NOVA VISION
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e Please create a new folder to export data, images and point clouds
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<« v 4 H > ThisPC > Desktop [J) O Search Deskt
Organize v New folder =z
_J 3D Objects A Name Date modified Type Size
B Desktop BOLERO File folder
=] Documents Bolero 360 manual File folder
& Downloads BOLERO Lite 1.00 File folder
h Music BOLERO Lite 1.20 File folder
&) Pictures Bolero Lite Calibration File folder
. BOLERO Trio 1.10 File folder
B Videos
i ) c BOLERO WIDE 1.10 File folder
28 Windows(C) Example BNT File folder
= USB Drive (E) Exported results S| File folder
= USB Drive (E5) Exported TL results BOLERO TRIO File folder
360 DAt Exported TL results BOLERO TRIO individ... File folder
Humidity Control File folder
ARDUINO Sub-V .
Move Stepper File folder
BOLERO™4.30 New images Swatches File folder
BOISIT A st New Images TANGO File folder
File name: | Exported results HOP
| Current Folder | Save

Figure 289: Pop-up message — Export Results

The name of the folder to be saved is already populated — Exported Results HOP— but

can be changed, along with the destination (Figure 290).

Exported
results BOL...

Figure 290: Export Folder

Inside the folder are an Excel file named Results and a folder named Pictures (Figure

291).

& + | Exported results HOP

Share

View

» > Exported results HOP

A [ Name

5 Quick access
& Downloads #
[ Desktop g

&) Documents #

BOSSA NOVA VISION

Pictures

@ Results

Date modified

/2020 1:50 PM

11/2/2020 1:50 PM

Figure 291: Exported Results Folder contents

5777 W. Century Blvd — Suite 205

LOS ANGELES CA 90045
USA

= O >

Search Exported results HOP
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The Pictures folder contains 4 images for each measurement at the last angle used for
the visualization:

- 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

The excel file RESULTS contains the tables and all the graphs visualized in the data
analysis tab (Figure 292).

A B c D E
RESULTS
Name BULK change (%) FAF change (%) FAF % change (%) TOTAL change (%)
BLND 2 F 0.947 F 15.660 r 12.440 r 2.864
v 1 4 v 4
BLOND 56 F 2.839 F 5.298 r 1.691 r 3.547

Figure 292: Results excel file

6.3.2. Images

The images tab allows the user to visualize the images from each measurement (Figure
293).

RESULTS  Images

Image Visualization
Bulk / FAF Footprint Mask Before v ‘

BIND2 BLOND BLOND 56

Figure 293: Images

BOSSA NOVA VISION Tel: (424) 393-4011
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Image Visualization

Raw image

Using the image control , the user can visualize the different

images (Figure 294).

Raw image Before
Bulk / FAF Before
Bulk / FAF Mask Before
+ Bulk / FAF Footprint Mask Before
Raw image After
Bulk / FAF After
Bulk / FAF Mask After
I Bulk / FAF Footprint Mask After

Figure 294: Various possible image

6.4. HULA DATA ANALYSIS

HULA analysis consists of analyzing data acquired with Frequency Sweep i.e. the same
swatch whose motion has been measured and processed at different frequencies. If the

Frequency

Sweep
PROCESSING

user clicks on Frequency Sweep processing while frequency sweep
measurements are selected, the frequency sweep processing window opens (Figure 295).

BOSSA NOVA
v I s I {BN SWEEP FREQUENCY PROCESSING
-

100

Angle versus Frequency | Damping | TOTAL, Bulk and FAF Amplitude versus Frequency | Total, Bulk and FAF versus Frequency at START/STOP

Max Angular Amplitude versus f

Figure 295: Frequency sweep processing window

If one of the selected measurements is not processed, the pop-up message appears and
the Frequency sweep processing window does not open (Figure 296).
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& X

At least one measurement is not fully processed !

Figure 296: Selected measurements is not processed

If less than 2 measurements are selected when clicking on the control, a pop-up message
appears and Frequency sweep processing window does not open (Figure 297).

& X

Please select at least 2 measurements !

Figure 297: Less than 2 measurements selected

The selected measurements should be like the ones shown on Figure 298.
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MEASUREMENT ' m

BLOND 1.00 Hz N LOAD

BLOND 1.10 Hz ONLY

BLOND 1.20 Hz

BLOND 1.30 Hz LOAD

BLOND 1.40 Hz

BLOND 1.50 Hz ONLY

BLOND 1.60 Hz

BLOND 1.70 Hz

BLOND 1.80 Hz

BLOND 1.90 Hz

BLOND 2.00 Hz (RE)PROCESS

BLOND 2.10 Hz Stationary Loop

BLOND 2.20 Hz VIDEO(S

BLOND 2.30 Hz

BLOND 2.40 Hz (RE)PROCESS

BLOND 2.50 Hz FULL
VIDEO(S

MEASUREMENT
Frequency
Sweep

PROCESSING

Figure 298: Selected measurements

The frequency sweep processing window shows 4 tabs (Figure 299).

Angle versus Frequency Damping = TOTAL, Bulk and FAF Amplitude versus Frequency Total, Bulk and FAF versus Frequency at START/STOP

Figure 299: Frequency sweep processing window tabs

The Angle versus Frequency shows 2 graphs (Figure 300):

- The angle amplitude in degree versus frequency where the Angle amplitude = Max
Angle — Min Angle is plotted versus the frequency of the motion

- The phase in degree versus frequency where the phase between the swatch
motion and the swatch holder is plotted versus the frequency of the motion
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Max Angular Amplitude versus f

SHUFFLE

-User Manual

Phasevs. f

525~

320

R

i Frequency max (Hz)
475-] 14
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125+ Max (deg)
_ @ 51552
o
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j B 18.073
325+
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33479
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25 X
225- B
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Frequency (Hz)

Figure 300: Angle vs Frequency tab
Next tab is the damping that shows the damping versus frequency graph (Figure 301)

Damping versus f
048
048

05

-052=
0542
056
0582

082

DAMPING

0824
0645

0882

-088+

-07=
072+

SBTB=Y on m TTC ARGG S S SEl y AEE CR e
1 128 15 178 2

Frequency (Hz)

Figure 301: Damping vs Frequency graph

Next tab is the amplitude of TOTAL, BULK and FAF Surface Amplitude versus frequency
graph (Figure 302).

BOSSA NOVA VISION
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Figure 302: TOTAL, BULK and FAF Surface Amplitude versus frequency graph

These 3 graphs show the amplitude (MAX Surface — MIN Surface) of the TOTAL, BULK
and FAF surface versus the frequency of the motion.

Last tab is the start and stop surfaces of TOTAL, BULK and FAF versus frequency graph
(Figure 303).

Total at start/stop vs frequency BULK ot start/stop vs frequency FAF at start/stop vs frequency

15 P -
=3 i
s 1\ a7 f YT :
1\ g | 1 23 .
" Full ./\i )\ T \\/\
he i ¥ VIV A -
D 78 { 143
é 3 e \ | \ ] \ : ‘;é .‘/'\ /
R S f N
: e e
SR ,
,, % A N
QR : B ; s : U g g : s s
Frequency (Hz) Frequency (Hz) Frequency (Hz)

Figure 303: start and stop surfaces of TOTAL, BULK and FAF versus frequency graph

START is in plain line, STOP in dashed line. These graphs allow to monitor if the surface
measurement of the swatch change during the sweep.

6.5. RUMBA data analysis

LOAD measurement
. ) to DATA Analysis .
If the user clicks on Load measurement to Data Analysis Y while one

or more measurements are selected, Data Analysis windows opens (Figure 304) and the
selected measurements are added to the loaded measurement list.

BOSSA NOVA VISION
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£ RUMBA DATA ANALYSIS

MEASUREMENT LOADED
afro #000 ~
afro #004
afro #011
afro #015
afro #020

_ MEASUREMENTDISPLAVED

SELECT measurement
as REFERENCE

Figure 304: Data analysis windows — Measurements loaded

A number of measurements are selected and they appear in the Measurements Loaded
list. The software will also eliminate automatically any duplicate. 2 lists are present:

- Measurements loaded

- Measurement displayed

To display the loaded measurements, select them and click on the arrow .Upto
12 measurements can be displayed. The tab results on the right side of the window
appears (Figure 305).
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MEASUREMENT LOADED = RESULTS ‘ Images | ANGLEvs.z | STRAIGHTNESSvs.z | ALIGNMENTvs.z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAFPgvsz |
afro 2000 ~
a:mm RESULTS RUMBA
afro
afro 2015 Name MEAN ANGLE (Deg) STRAIGHTNESS ALIGNMENT
afro #020 afro #000 -0.317 1.598 4.167
afro #004 0.502 1.462 3.928
afro #011 -0.024 1.178 3.589
afro #020 -0.321 0.980 3.347
v

MEASUREMENT DISPLAYED
afro #000
afro 2004
afro #011
afro #015
afro #020

SELECT measurement
as REFERENCE

Export RESULTS

Figure 305: Data analysis window — Measurements displayed

The Results table is now visible and populated with the corresponding measurement and

|
values and the Export Results control Export RESULTS 15 now visible on the bottom right of

the window. The tab selection (Figure 306) is explained in the following.

RESULTS  Images ‘ ANGLEvs.z | STRAIGHTNESSvs.z | ALGNMENT vs.z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAF(evsz |

Figure 306: Tab selection for results

6.5.1. Results

Figure 307 shows the results summarized in one table.

RESULTS ] Images | ANGLEvs.z | STRAIGHTNESSvs.z | ALIGNMENT vs.z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAFGgvsz |

RESULTS RUMBA
Name MEAN ANGLE (Deg) STRAIGHTNESS ALIGNMENT
i afro #000 -0.317 1.598 4.167

afro #004 0.502 1.462 3.928

afro #011 -0.024 1,178 3.589

afro #020 -0.321 0.980 3.347

Figure 307: Results RUMBA
The table named RESULTS RUMBA has 4 columns:
- Measurement Name
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MEAN ANGLE (deg)
- STRAIGHTNESS (%)
- ALIGNMENT (%)

6.5.1.1. Reference

Similar to the other software, the user can select a reference measurement. Click on

S REFERENCE
= and have the results tables updated (Figure 308) with the values in

% compared to the reference.

RESULTS RUMBA
Name MEAN ANGLE (Deg) STRAIGHTNESS ALIGNMENT

[ afro #000 -0.317 (50.952%) 1.598 (60.603%) 4.167 (25.361%)
afro #004 0.502 (-339.048%) 1.462 (46.935%) 3.928 (18.171%)
afro #011 -0.024 (-88.571%) 1.178 (18.392%) 3.589 (7.972%)
afro #015 -0.210 (Ref) 0.995 (Ref) 3.324 (Ref)
afro #020 -0.321 (52.857%) 0.980 (-1.508%) 3.347 (0.692%)

Figure 308: Reference
—
NO

REF.
Clicking on goes back to the regular table.

6.5.1.2. Export Results

Export RESULTS
The Export RESULTS control 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 following pop-up message appears (Figure 309).

i ), Alignment calculation stand dev 2023 2/7/2023 9:55 AM LabVIEW Instrume... 59 KB
1 This PC &) Alignment calculation stand dev 2/1/2023 9:15 AM LabVIEW Instrume... 4583K8
1 3D Objects [s] ALIGNMENT COLOR CODE 4/11/2023 3:42 PM PNG File 41K8
Bl Desktop =), amp freq phase / LebVIEW Instrume...  23,888KB
2 Documents %) Angle image to parameters LabVIEW Instrume... 73Ke
| Downloads ] ANGLE FUSION PNG File 261k8
» Music %] ANGLE FUSIONCODE PNG File 260K8
; =) arg or phase from tone LabVIEW Instrume... 17K8

£ Pictures o
) ) background and mask LabVIEW Instrume... 1,026 K
B Videos =), BASIC Export to Excel RUMBA 1.00 LabVIEW Instrume... 61KB
s Windows (C:) ] basic_results_1.00_RUMBA Microsoft Excel W... 12K8
w SEB(D) B3 basicresults1.00 RUMBA 3 Microsoft Excel W... 12K8
- X06) =}, BCKGRND TONE MEAN from EXPO TIME 2021 11:32 AM LabVIEW Instrume... 14K8
8] bekgrnd 6/2/202111:48 AM PNG File 2,221K8
| SEB (D) ¥ [ hevamd RIRI021 832 AM Tevt Nrimant + 1KR

LELEIL B ported results RUMBA

3
| Current Folder | Save | cancel

Figure 309: Export Results pop-up window

The export folder contains a folder named Pictures containing all the images and two
excel files (Figure 310) named Results Rumba and Results Rumbolero.
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HUFFLE > RUMBA > Exported results RUMBA

Name Date modified

. Pictures 7/26/2023 11:08 AM
£33 Results Rumba 7/26/2023 11:08 AM
@ Results Rumbolero 7/26/2023 11:08 AM

Figure 310: Export Folder

The Results Rumba excel file contains the Rumba results table and graphs versus z
(Figure 311).

& I B | < I B |
RESULTS
Name MEAN ANGLE (Deg) STRAIGHTNESS ALIGNMENT
afro #000 -0.317 (50.952%) 1.598 (60.603%) 4.167 (25.361%)
afro #004 0.502 (-339.048%) 1.462 (46.935%) 3.928 (18.171%)
afro #011 -0.024 (-88.571%) 1.178 (18.392%) 3.589 (7.972%)
afro #015 -0.210 (Ref) 0.995 (Ref, 3.324 (Ref)
afro #020 -0.321 (52.857%) 0.980 (- 3.347 (0.692%)
L
Results | ANGLE versus z | STRAIGHTNESS versus z | ALIGNMENT versus z | ©)

Figure 311: Results Rumba Excel file

The Results Rumbolero excel file contains the Bolero type results table and graph versus
z (Figure 312).
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A B C D E
RESULTS
Name TOTAL Surface (cm2) BULK Surface (cm2) FAF Surface (cm2) FAF (%)
afro #000 36.885 (-3.3615%) 31.705 (-1.3012%) 5.180 (-14.3093%) 14.043 (-11.3335%)
afro #004 37.537 (-1.6532%) 31.980 (-0. 4452%} 5.557 (-8.0728%) 14.805 (-6. 522’%/
afro #011 %) 5.870 (-2.8950%) 15.4

afro #015

Results Results 2 BULK versus z FAF versus z FAF(%) versus z +

Figure 312: Bolero type Results Excel file

6.5.2. Images

The tab images allows to visualize the different images (Figure 313).

RESULTS  Images ANGLEvs.z | STRAIGHTNESSvs,z | ALIGNMENT vs.z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAF(Pgjvsz

2fro 2004 2fro2011 3fro #0153

afro #020

ANGLE Fusion

ANGLE Mask Fusion
ALIGNMENT Fusion
ALIGNMENT Mask Fusion

 BULK FAF MASK ‘

INTENSITY
|
Low SNR MASK ‘

Figure 313: images
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6.5.3. ANGLE vs z

The angle vs z shows the variation of the angle versus the vertical axis z for the displayed
measurements (Figure 314).

RESULTS | Images ANGLEvs.z | STRAIGHTNESS vs.z | ALIGNMENT vs.z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAF@vsz |

0 afro#000 [~
m_f afro 2004 [~
E 3fro 2011 [~
1007 afro#015 P
: afro#020 [~

e e e e e e R
-17.504 |5 -10 -5 0 5 10 15318
ANGLE (deg)

Figure 314: Angle versus z

6.5.4. STRAIGHTNESS vs z

The straightness vs z shows the variation of the straightness versus the vertical axis z for
the displayed measurements (Figure 315Figure 314).
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RESULTS | Images | ANGLEvs.z ~STRAIGHTNESSvs.z ] ALIGNMENT vs. z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAFPgvsz |

afro 2000 [~
sfro2004 [~
afro 8011 [~
sfro 2015 v
afro $020 [~

STRAIGHTNESS

Figure 315: Straightness versus z

6.5.5. ALIGNMENT vs z

The alignment vs z shows the variation of the alignment versus the vertical axis z for the
displayed measurements (Figure 316Figure 314).

RESULTS | Images | ANGLEvs.z | STRAIGHTNESSvs.z ~ALIGNMENT vs.z | RESULTS BULK/FAF | BULKvsz | FAFvsz | FAFGgvsz |

3fro#000 PV
fro 2004 [~
afro#011 [~
afro 2015 [~
afro 2020 [~

vy
9776

I
o
[
IS
B
Py

ALIGNMENT

Figure 316: Alignment versus z
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6.5.6. RESULTS BULK/FAF
The Results bulk/faf table summarizes the BOLERO type measurement (Figure 317).

RESULTS | Images | ANGLEvs.z | STRAIGHTNESSvs.z | ALIGNMENTvs.z  RESULTS BULK/FAF ‘ BULKvsz | FAFvsz | FAFPgusz |

RESULTS RUMBA BOLERO
Name TOTAL Surface (cm2) BULK Surface (cm2) FAF Surface (cm2) FAF (%)
afro #000 36.885 31.705 5.180 14.043
afro #004 37.537 31.980 5.557 14.805
afro #011 38.053 32.183 5.870 15.426
afro #020 38.142 32.003 6.139 16.095
RESULTS RUMBA BOLERO 2
Name Length (cm) AR Width (cm)
afro #000 15.138 2.437
afro #004 14.994 2.503
afro #011 14,526 2,620
afro #020 14.256 2.675

Figure 317: Results BULK/FAF

6.5.7. BULK vs z

The bulk vs z shows the variation of the bulk versus the vertical axis z for the displayed
measurements (Figure 318).

RESULTS \ Images | ANGLEvs. z | STRAIGHTNESSvs.z | ALIGNMENT vs.z | RESULTS BULK/FAF BULKvsz ] FAFvsz\ FAF (9% vs 2

BRIRRR

1 .
Width (cm)

Figure 318: Bulk versus z
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6.5.8. FAF vs z

-User Manual

The FAF vs z shows the variation of the FAF versus the vertical axis z for the displayed

measurements (Figure 319).

RESULTS | Images | ANGLEvs.z | STRAIGHTNESSvs.z | ALIGNMENTvs.z | RESULTSBULK/FAF | BULKvsz FAFvsz J FAFBevsz |

R
0 2z 4 6 8 0 2

Width (cm)

sfr0#000 [~
afro 3004 [~
afro 011 [~
afro 2015 =~
2108020 [~

Figure 319: FAF versus z

6.5.9. FAF (%) vs z

The FAF (%) vs z shows the variation of the FAF (%) versus the vertical axis z for the

displayed measurements (Figure 320).

RESULTS | Images | ANGLEvs.z | STRAIGHTNESSvs.z | ALIGNMENTvs.z | RESULTSBULKFAF | BULKvsz | FAFvsz FAFBevsz |

1090-
1950:
”W:
1150-]
1200-]
1250-]

12991 1 b v ui g

Figure 320:
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7. Time lapse Video Creation and Data
Analysis

7.1. BOLERO TRIO Time lapse VC&DA

When a time lapse measurement has been acquired, it is possible to create a video of the

time lapse and automatically analyze the evolution of the bulk, fly-away, total surface,

the length of the swatch and AR width versus the time. The user clicks on
TIMELAPSE

Video Creation
Data Analysis

control. A pop-up message appears (Figure 321) informing the user
than a Time Lapse measurement has been found.

(5] X

The following Time Lapse measurement:
no pred 2_prod_no prod 1

has been found.

Start or cancel

the Video Creation

and Data Analysis process.

Cancel

Figure 321: pop-up message

If the user clicks on Start, a new window pops-up (Figure 322). Cancel will take the user
back to the main window.

B soul

Balera Time Video creation and data ) o)
(& ]

T TR, (R I

> HOURW) | HOURW) 4 of swatches l] New Meas, #3

G ;
3
MINUTE(S)  MINUTE(S) New Meas, 22
1 2 l New Meas. #1

| >4 X
The selected time lapse contains 3 swatches.

s e lapse co
Create INDIVIDUAL Videos & Analysis.
or a GROUP Video & Analysis

Figure 322: Time Lapse video Creation and Data analysis video
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The new window shows the number of time lapse measurements, the delta Ts in hours
and minutes (the time between each measurements), the information of the time lapse
i.e. linear or bi-linear, the number of swatches and the measurement name (Figure 323).

Time Lapse measurements # DELTA T," DELTAT #2 Measurements #
5 HOUR(s} HOUR(s)
0 0

3 3
- MINUTE(S)  MINUTES) _New Meas. 52 |
1 2 ; ;

Figure 323: Time lapse parameters

# of swatches New Meas. 73 ]

A pop-up message asks the user to select between INDIVIDUAL or GROUP video creation
and data analysis (Figure 324Figure 324: Individual or group video creation and data
analysis).

(5] X

The selected time lapse contains 3 swatches.
Create INDIVIDUAL Videos & Analysis
or a GROUP Video & Analysis

[nDvibuaL] | GROuP

Figure 324: Individual or group video creation and data analysis

The INDIVIDUAL option will create a video and analyze the data for each individual
measurement.

The GROUP option will create a video and analyze the data for the 3 (max) swatches at
the same time.

7.1.1. GROUP
After clicking on GROUP, the following pop-up message appears (Figure 325).

8 X

Start Video Creation & Data Analysis

| Cencel |

Figure 325: Pop-up message Start or Cancel

Once START is clicked, the video creation and data analysis starts (Figure 326).
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BOSSA NOVA

TOTAL | BUK FAF

AT e T e

BULKFAF G 5

i
Image #

Figure 326: Group Time Lapse VC & DA in progress

Images

A progression bar indicates where evolution of the process. On the left side of the window
are both videos (RAW and Bulk-FAF) showing the 3 swatches in the same window. On the
right are the corresponding graphs: Surface versus Frame # (Total, Bulk and FAF), length
versus frame # and AR Width versus frame #. The tab for the surface graph allows to
switch between total, bulk and FAF. Each graph shows the parameter for the 3 swatches,
allowing a simple comparison.

Once the process is done, a pop-up message appears (Figure 327).

o} P

5] X
Videos created and data analyzed
|

~ “n " an o ra el

Figure 327: Process done — pop-up message

A new tab appears, allowing the user to visualize the graph versus image # or versus
time in minutes (Figure 328).
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Figure 328: Graph versus image # or versus time in minutes

The user can visualize the data and export the data (videos and graph) using the controls
(Figure 329).
EXPORT Timelapse
VIDEO & DATA

Figure 329: Export / play/stop/pause controls

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

and stop/pause controls appear OQ . 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

to export the videos and the graph into an excel file (Figure 330).
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B Please create a new folder to export the time lapse videos and graphs

&« v 4 Wl > ThisPC > Desktop v 0 O Search Desk
Organize ¥ New folder B
B ~
& Name Date medified Type Size
v 3 Quick access
BOLERO 1/15/2020 9:19 AM File folder
& Downloads #
BOLERO Lite 1.00 3/4/2020 1:33 PM File folder
Woskon 8 BOLERO Lite 1.20 8/6/2020 11:27AM  File folder
[£ Documents #

Bolero Lite Calibration 20 12:02 PM File folder

[&] Pictures * BOLERO Trio 1.10 3/31/2020 10:34 AM  File folder
BOLERO Lite 1.2 BOLERO WIDE 1.10 020 9:44 AM  File folder
Humidity Contrc Exported results SI /202 File folder
Shinobu exp Humidity Control 4/2/2020 11:31 AM File folder
- New images Swatches 1/2018 1:14 PM File folder

rio

New Images TANGO /15/2018 :33 AM  File folder

> @ OneDrive Pictures 3/4/2020 1:32 PM File folder
RUMBA 7/14/20209:11 AM  File folder

> B3 This PC -
=— SAMBA DATA 2/5/2020 1:23 PM File folder
V' a HP V236w (E:) SAMBA System Checks 2/5/2020 10:38 AM  File folder
BO MONO DATA ., SHUFFLE Installer 8/6/2020 2:27 PM File folder

File name: I Exported TL results BOLERO TRIO

‘Current Folderj‘
Figure 330: Time Lapse Group Export

The content of the exported folder is shown on Figure 331.
PC » Desktop » Exported TL results BOLERO TRIO

no prod no prod no prod
2_prod_nc prod 2_prod_no prod 2_prod_nc prod
1_surface_length 1_TLbulkfaf 1_TLraw
_vs_time

Figure 331: Exported folder

It consists of 2 videos in AVI format (RAW and BULK/FAF) and an excel file. The videos are
saved in avi format, at 10 frames per second (A time lapse video of 300 measurements
will be 30 seconds long). The excel file consists of the total, bulk and FAF surface, length
and AR Width versus the frame # (Figure 332).
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% Cut Calibri In A« 2 & Bwepled Generat [ i | % [ Normal Bad Good
B9 Copy - ST o = e m ]
S Formatpainter | B T U E- O A | SET EE EMegences - [ $-% 0 W3 r(and.mm.l rﬂ:x'u Neutral Calculation | [Eg
Clipboard = Font. =l Alignment & Number l Styles
o1z - £ || 9.7628027632307
4 A L] c D E F G H 1 J K L M N
1| Time (Minutes) ATotal (em2) 87Total (cm2) CTotal (cm2)
? 0 9.08533095 8.785327851 9937759008
3 s 5.100275642 8.786752169 9.503071786 X
' 10 5.118617025 8780519995 9.882206841 Surface TOTAL vs Time
5 15 9.136012621 5.78604001 9871653484 =
5 ) 5.137858472 8.797343777 9.859914447
T 5 9.16289866 8.806789706 9.854887369
3 0 9.185586281 882316999 9.624620297
) 3 5.218899915 8.836377189 9811751953 »
) ) 9.273648472 8.856054576 9.7189109
1 as 9328334393 888495558 9.765056954
2 s0 9.3805644 8910823175
3 55 9.448476311 8.932518032 9.755629186 i
4 60 9.504138711 8.938301741 9.774231131
s 65 9.560126186 8971900364 9.825269195
6 70 9.605763867 9.034044852 9.94146198
7 s 9.680377715 9.170315261 1015675316 -
8 0 9.7a7976452 9.621113181 1045086614
9 85 9.818472053 10.28925364 10.6568987
0o %0 9.922242455 10.81085094 11.62055071
1 55 1003538054 1115491332 12.94523729
2 100 1031472977 11.6143728 14.25439854 s
3 105 10.73860094 12.39676397 14.94426518
4 110 17252575 13.41011867 15.75524708
s 1s 1276225375 14.04747845 16.69671631
& 120 14.19377358 1465215847 17.53595283 °
7 125 15.98591646 15.36032264 17.77266772 Y =0 s o 0 i
8 130 1803669771 16.25805767 17.8978956
) 135 19.28102556 17.10838477 1797333184
o 140 19.65270117 17.66207011 18.00664234
1 145 19.69393437 17.89875745 18.0197249
Surface total vs time | Surface bulk vstime | Surface faf vstime | Lengthvstime | AR Width vs time ® Kl

Figure 332: Excel file — Group Export

7.1.2. INDIVIDUAL

When the user clicks on individual, a pop-up message appears (Figure 333).
(55 X

Start Video Creation & Data Analysis
[smaRT_| | Cancel |

Figure 333: Start or cancel pop-up message

Once the user clicks on Start, the windows updates, showing the raw & processed images,
the bulk/faf/total surface versus image # graph, the swatch length versus image # graph
and the AR width versus frame # graph. It will sequentially happens for the 3 swatches.
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Balero Time lapoe Video creation and data rnalysie

SURFACE [en2)

Time Lapse messurements #  DECTAT
151 HOURIS) 4 o syvata

[
MINUTE(S) prod

BULK FAF

Videos created and dats analyzed

LENGTH ARWiath

Image #
150

Figure 334: Individual Video creation and data analysis done

55} X

Videos created and data analyzed

Once the progressing is done, a pop-up message appears (Figure 335).
- s~

T T T T
~ “n -n an Frs ra el

Figure 335: Processing done

EXPORT Timelapse

VIDEO & DATA

The control
to a folder (Figure 336).

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

appears and allows to export the videos and graphs

« v 4 B> ThisPC > Desktop v o Search Desk

Organize v New folder

A Name Date modified Type Size
v 3k Quick access

& Downloads
B Desktop *
#*

BOLERO
BOLERO Lite 1.00
BOLERO Lite 1.20

Bolero Lite Calibration

File folder
File folder
File folder

|2 Documents File folder

=] Pictures BOLERO Trio 1.10 File folder
BOLERO Lite 1.2t BOLERO WIDE 1.10 File folder
Humidity Contrc Exported results SI File folder
Shinobu exp Humidity Control File folder

New images Swatches File folder

e New Images TANGO File folder

@ OneDrive Pictures File folder

RUMBA File folder

&3 This PC

- SAMBA DATA File folder

Vo HP V236w (E) SAMBA System Checks File folder

BO MONO DATA , SHUFFLE Installer File folder

File name: |Exported TL resuits BOLERO TRIO
Current Folder Save [v
Figure 336: Export videos and graphs to a folder
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The Exported TL results folder contains the 3x2 videos in avi and the 3 excel individual
files (Figure 337).

+ ThisPC » Desktop > Exported TL results BOLERO TRIO individual v O O Search Export
no prod no prod no prod 1_TLraw no prod no prod no prod 2_TLraw prod_surface_len prod_TLbulkfaf prod_TLraw
1_surface_length 1_TLbulkfaf 2_surface_length 2_TLbulkfaf gth_vs_time

i _vs_time _vs_time

Figure 337: Exported TL results folder contents - Individual

The videos are named measurement_TLraw.avi and measurement_TLbulkfaf.avi. The
excel file is named measurement_surface_length.xls (Figure 338).

A _surface_length_vs_time - Excel

Insert  Pagelayout  Formulas Data  Review View  Add-ins Help  Q Tell mewhat youwantto do
"E g;z:’ : [catibri B Sy 2 Wrap Text General | I;'d Normal Bad
- PP 52 Bemacons + | § % 0 |1 | oo s e [co
Clipboard 5 Font ~ Alignment 5 Number 1] Styles
08 e £ | 0.900326855790118
A 8 c ) 3 F | @6 H | S
1| Time(Minutes)  Surface BULK (cm2) Surface FAF (cm2)  Surface TOTAL (cm2)
2] [ 9.08533095 8.203691849 0.881639101
3 5 9100275642 8.23202916 0.868236481 .
4 10 9.118617025 8.228125104 0.890491921 Surface vs Time
5 15 9136012621 8.230160739 0.905851882 2
5 20 9.137858472 8.242070769 0.895787703
i 2 9.16289866 8.26707964 0.895819021
3 30 9.185586281 8.285259425 0.900326856
Hl 35 9.218899915 8.316150967 0.902748948 2
0 20 9.273648472 8.365513547 0.908134925
1| 45 9328334393 8.414093817 0.914240577
2 50 93805644 8.464476093 0.916088307
3| 55 9.448476311 8.524874945 0.923601365 15
4] 60 9.504138711 8.594697848 0.909440863
5 65 9560126186 8.627655716 0.93247047
6| 70 9.605763867 8.674259854 0.931504013
7 75 9.680377715 8.741866733 0.938510982 -
8| 80 9.747976452 8.799589822 0.948386629
9 85 9.818472053 8.87410408 0.944367973
0 %0 9.922242455 8.971068572 0.951173883
0 95 10.03538054 9.09457148 0.940809057
2] 100 10.31472977 9.392166546 0.921563225 °
3| 105 10.73860094 9.832258625 0.906342313
“ 110 117252575 10.82012279 0.905124712
5 115 12.76225375 11.7456934 1.016560354 [ E—
6 120 14.19377358 13.07145917 1.122314405 0.
7| 125 15.98591646 14.702371 1.283545456 5 o b il bt
8 130 18.03669771 1637214842 1.664549285
9 135 19.28102556 17.51527641 1.76574915
0 140 19.65270117 17.8344245 1.818276672
1 145 19.69393437 17.97300614 1.720928228

Figure 338: Excel export - Individual

Note that if the measurements are not processed, only the raw video will be created
(Figure 339).
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& X

Data are not processed !

Data Analysis cannot be done

Only RAW video creation is authorized.
Start or cancel the process 7

Cancel

Figure 339: Time lapse data not processed — Pop-up message

In case no time lapse measurements are found in the subfolder, a pop-up message
appears (Figure 340).

| |
& X
No Time Lapse measurements
are present in this sub-folder.

Please select a different subfolder
containg Time Lapse measurement.

1
Figure 340: No time lapse measurement found pop-up message

Clicking on Ok will take the user back to the main window.

In the case where more than one time lapse measurements have been saved in the same
sub-folder, the following pop-up message appears, asking the user to select only one time
lapse measurement (Figure 341).

shine_no

Figure 341: multiple time lapse measurement detected. Select only one

There could be a problem with the time lapse if there is some data missing. The time lapse
acquisition time can be very long and sometime the camera get disconnected during the
acquisition etc. 9Computer going to sleep, etc.) In that case the time lapse processing
cannot be done and a pop-up message appears (Figure 342).
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& X

There is a problem with the Time Lapse Measurements.
Some data folders are missing.
Time Lapse Video Creation & Data Analysis is canceled.

Figure 342: Problem with the time lapse measurements — Data missing — Pop-up
message

7.2. BOLERO WIDE Time lapse VC&DA

It is similar to 7.1.2.

7.3. BOLERO 360 Time lapse VC&DA

When a time lapse measurement has been acquired, it is possible to create a video of the
time lapse and automatically analyze the evolution of the bulk, fly-away, total surface,
versus the time. The user clicks on

TIMELAPSE

Video Creation
Data Analysis

control. A pop-up message appears (Figure 343) informing the user
than a Time Lapse measurement has been found.

8 X

The following Time Lapse measurement:
no prod 2_prod_no prod 1

has been found.

Start or cancel

the Video Creation

and Data Analysis process.

| Cancel |

Figure 343: pop-up message

After clicking on Start, the Time Lapse Video Creation & Data Analysis appears (Figure
344).
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A NOVA

B
gage’ta v I S I Time lapoe Vedeo cneation and data analyscs

Time Lapse measurements # DELTAT Measurement
120 HOUR(s) brown drying
0
MINUTE(S)
3

8 X

Start Video Creation & Data Analysis

Cancel

Figure 344: Time Lapse Video Creation & Data Analysis

A pop-up message is asking to Start or cancel the Video Creation and Data analysis
(Figure 345)

S X

Start Video Creation & Data Analysis

Cancel

Figure 345: Pop-up message

Once the user clicks on START, another pop-up message appears, asking to adjust the
angle of the images, the view of the 3D images and the z for the slice (Figure 346)

S X

Select:

- the angle of the Raw and processed images,
- the view of the 3D images

- and the z for the slice.

Figure 346: Pop-up message (Configuration)
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Single images 3D Bulk | 3DFAF | Slice | Volume Graph
On the right side of the window is a tab selection
where the user can visualize the raw and processed images, the 3D of the Bulk and Fly-
away/frizz, a slice of the 3D and a graph of the total, bulk and faf volume (Figure 347).

30Buk | 3DFAF | Slice | Volume Graph ingleimages | 30Bulk | 30FAF  Sice | Volume Graph

Raw

i

SUCE2

BULKFAF

Figure 347: Tab

Once the user is satisfied with his selection, he can click on START to start the video
creation and data analysis process. The process starts and a progression bar appears at
the bottom of the window (Figure 348).

Time lapoe Video creation and data analysis

Singleimages | 3DBulk | 3DFAF | Slice | Volume Graph
Time Lapse measurements # DELTAT Measurement t
120 HOUR(s) brown drying

[
MINUTE(S) r ]v
3

BULK FAF

Figure 348: the Video Creation and Data analysis in progress

Once the processing is done, a pop-up message appears (Figure 349).
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=) P

) X
Videos created and data analyzed
U

o v T v v T
~ “n A an o A el

Figure 349: Processing done

The user can visualize the data and export the data (videos and graph) using the controls
(Figure 350).

EXPORT Timelapse
VIDEO & DATA

Figure 350: Export / play/stop/pause controls

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

and stop/pause controls appear : I . 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

to export the videos and the graph into an excel file (Figure 351).

[EW Plesse creste s new folder to export the time lspse videos and graphs
4 1> ThisPC > Documents > SHUFFLE » BOLERO 360 v o
Organize +  New folder

B This PC

30 Objects BOLERO 360 DATA 360 BASIC Exportto  basic_results_1.00
s ExcelBOLERO _BOLERO 360
360100

Exported resuf
BOLERO 360

# Quick access AN
o B LA T T i .
@ OneDiive = F 3 0g T - 9| - v n::
o . L
&
test
reconstnsction

I Desktop

—— r—
- I
&<
BOLERO 360 bolero 360 fast bolero 360 fast bolero 360 init bolero 360init  bolero 360 cpen  bolero 360 open Bolero
DATA ANALYSIS image image and self-test and sei-test data dats Prepr
100 acquisition acquistion Save cut
Ao
T [—&] ] T ) [ ] —
| R OmERT T W |
1L HP V236w (F) e ‘ x | : e~
- Samsung_T5 (D) Bolero 360 Bolero 360 Bolero 360 Raw BOLERO 360 BOLERO 360VISU  bolero prompt BOLERO360w Bulk FAF image Caleul
Processin g10  Processing 110 Images CW Time Lapse Video 100 me volume 2.0 to parameters Nerm
& Network July 2020 Acquisition 1.0 Creation and 3,00 June 2020
Data Ansys 1.
W W W W W 8-
EDGESIoXVZ  EnergzeorNot  EnemgacorNot  Espondatato  EsponSAdits  ExporSicato  ExponTLVolume Exported basic epos
point cloud August 2020 May 2020 ‘excel BOLERO to excel BOLERO Excel 360 1.00 to Excel BOLERO results.
360March 2020 360 March 2020 %
LLELERE < ported TL 360 results
Current Folder ¢
Figure 351: Export Folder
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The Exported TL results folder contains 5 videos in avi and one excel individual file (Figure
352).
Exported TL 360 results

|
o
= = = =1
. s - “
(woy o 2y
| : -
BROWN_TL3Dbul ~ BROWN_TL3Dfaf =~ BROWN_TLbulkf BROWN_TLraw BROWN_TLSlice volume

k af
Figure 352: Exported TL results folder contents

The videos are named measurement TL3Dbulk.avi, measurement TL3Dfaf.avi,
measurement_TLSlice.avi measurement_TLraw.avi and measurement_TLbulkfaf.avi. The
excel file is named volume.xls (Figure 353).

2 - £
A B | c ] 3 F ¢ | H | a | s | x| & M N o P
Time (Minutes)  VOLUMEBULK (cm3) Volume FAF (cm3) Volume TOTAL (cm3)
0 322.7292654 490.763551 168.0342856
10 328.0589842 500.3702737 1723112894 )
20 325.2131287 493.3520718 168.1389431 Volume vs Time
30 326.3147749 494.9754216 168.6606468 600
20 327.7904693 497.3396787 169.5492034
50 328.5957497 499.0131284 170.4173787
60 329.2313087 501.8805443 172.6492356 i
70 330.7093527 502.8881386 1721787859
) 80 330.8589567 505.7944363 174.9355296
% 331.6777941 504.5658797 172.8880857
100 331.7287605 504.2385108 172.5097504 400
| 110 331.2797385 506.3315685 175.05183
| 120 331.2909812 507.0963718 175.8053906
i 130 331.1294559 506.5024088 175.3729529 0
140 3311581634 506.9548753 175.7967119
150 330.5579442 508.0995911 177.5416469
160 330.3845579 506.5724583 176.1879004
i 170 330.4066496 508.2210426 177.8143931 200
) 180 330478765 505.4700222 1749912572
190 330.3159343 506.6622198 176.3462855
200 330.7340165 507.0319562 176.2979396 b6
210 329.7607433 508.6346868 178.8739435
| 220 329.7817471 507.673183 177.8914359
230 329.963699 508.3313497 178.3676508
240 330.4087519 507.619384 177.2106321 0
250 330.1878979 508.5796751 178.3917772 ki i 2 = i = il fhi o s o
260 330.1179747 509.9949588 179.8769841

Figure 353: Excel export

It contains the bulk, faf and total volume versus time (and the graph associated).

7.4. HOP Time lapse VC&DA

It is similar to 7.1.2.

7.5. RUMBA Time lapse VC&DA

When a time lapse measurement has been acquired, it is possible to create a video of the
time lapse and automatically analyze the evolution of the bulk, fly-away, total surface,
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TIMELAPSE
Video Creation
the length of the swatch and AR width versus the time. The user clicks on TR Anaiie

control. A pop-up message appears (Figure 354).
1
8 X

The following Time Lapse measurement:
blck afro strait

has been found.

Start or cancel

the Video Creation

and Data Analysis process.

| Start I Cancel ‘ -

Figure 354: Pop-up message TL found

If the user clicks on start, another pop-up window appears (Figure 355).
8 X

Start Video Creation & Data Analysis

=T

Figure 355: pop-up message — Start or cancel

If the video and data were already processed, a pop-up message appears (Figure 356).

S X

Time lapse data already processed !
Videos and graphs already exists !
Reprocess or Cancel.

o]

Figure 356: Video and data already processed

Clicking on reprocess and the Time Lapse Video Creation and Data Analysis appears
(Figure 357).
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5 RUMBA Time Lapse Video Creation and Data Analysis

BOSSA NOVA

RUMBRA nime 1arse viveo casanon & vara snavsis VISION

Intensity Image  Anglelmage | AlignmentImage | BULKFAFimage | RUMBA data | BOLERO data

Time Lapse measurements # DELTAT #1 Measurement
61 HOUR(s) afro strait ANGLE

0
LINEAR MINUTE(S)
4

START

Figure 357: Time Lapse Video Creation and Data Analysis window

On the top left corner are the information about the time lapse. On the right are the
different tabs showing the intensity, angle, alignment and BULK FAF images, followed by
the RUMBA graphs and BOLERO graphs. On the bottom is the progress tab.

Clicking on start will process the video and data. Once it is done, a pop-up window
appears (Figure 358).

8 X
Video(s) Created and Data Analyzed

-3;—11 'J ’.
Figure 358: Video/data process done

The user can visualize the video and graph using the play/stop/pause buttons similar to
the other software time lapse or export the time lapse data using (Figure 359).

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



page 206 of 245 SHUFFLE - User Manual

EXPORT Timelapse
VIDEO & DATA

>

Figure 359: play/pause/stop and export

Clicking on export allows to export the videos and data to a folder. The folder contains
the 4 videos (angle, alignment, intensity and mask in avi format) and the excel file with
the data/graphs (Figure 360).

Play Exported IL RUMBA results
Home Share View Video Tools
™ > Exported TL RUMBA results v | &

A r
k access B
wnloads  # m== |
iktop » '
cuments  #

afr afr strt_TLAVRG afr strt_TLfusion afr strt_TLmask rumba_data_vs_ti

tures * strt_TLalignfusio me
midity Contre B
MBA
MBA SCREEN
JFFLE
Jrive
PC

Figure 360: time Lapse exported folder

The excel file contains the data and graph of the various parameters (Figure 361).
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A M || Time (Minutes)
A B | C D [AE F G H 1 y | x| e M N
10 2839 STRAIGHTNESS vs Time

i 15 39.907 60
20 41.063

i 25 42.325

i 30 46.699 ©

| 35 31.824

)| 40 39.21

1 a5 36.997

2 50 32.438 40

3| 55 36.571

H 60 39.39

H 65 25.042 &

3 70 16.925

7| 7 36.189

3| 80 22111

El 85 30.615 20

)| %0 31.92

1 95 27.872

2| 100 19.604 o

3| 105 29.365

1| 110 31631

H 115 26.661

5 120 21.325 d

7 125 23.898 0 20 40 60 80 100 120 140 160

3| 130 26.681

El 135 22.298

)| 140 27.812

1 145 20.048

g 150 21.945

3| 155 31.991

H 160 27.377

H 165 13.855

3 170 20.141

| Anglevstime | Straightness vs time | Alignmentvstime | Surfacevstime | Lengthvstime | ARWidthvstme | @ K|
Figure 361: time lapse excel file

8. Basic Export
8.1. BOLERO TRIO/ BOLERO WIDE Basic Export

This feature allows the user to export the main results (presented in the tables from Data
Analysis) without the graphs, from the data management page for a large number of
measurements.

BASIC EXPORT

Figure 362: Basic Export

The user needs to select the measurements before clicking on the control. If no
measurement is selected when the Basic Export control is clicked, a pop-up window
appears (Figure 363).
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(B ] pd

Please select at least ONE measurement.

Figure 363: Pop-up window — No measurement selected

If measurements are selected, the following pop-up window appears (Figure 364),
indicating the number of measurements to be exported and signaling that un-processed

measurements will not be exported.
| |

& X

You have selected 3 measurements to be exported.
Please note that unprocessed measurements will not be exported.

Start Basic Export ;Crraprcg!ﬁa;icrﬁ)gpqrg
|

Figure 364: Pop-up window — Start or Cancel

If the user clicks on Cancel, the basic export will be cancelled. If the user clicks on Start,
the following pop-up window appears, asking for the destination and the filename (Figure
365), already populated with Exported basic results BOLERO TRIO.

7 g vowmivaus FiCtures B/ 13/2U15 | 1iZ0 AW FlIETOIOET
> b Music Point Clouds 8/13/2018 11:26 AM  File folder
> & Pictures Raw Images 5/15/2018 9:53 AM  File folder
5 m Videos SAMBA Hair 3.0.1 2/12/2019 4:55 PM File folder

TANGO 1.2 4/23/2019 1:13PM  File folder

> im Windows (C:)
> Samsung_T5 (D:) v

File name: | Exported basic results BOLERO TRIO .

Save as type: | xlsx

A Hide Folders Cancel

Figure 365: Pop-up window — Destination Filename

The excel file contains 3 tabs, corresponding the normal and Footprint results (Figure
366).
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— — — R - o

- ™ Format Painter

Clipboard N Font | Alignment ~ Number
G16 > b
A A | B | C | D | E
1| Measurement BULK Surface (cm2) FAF Surface (cm2) TOTAL Surface (cm2) FAF (%)
2 | A 131.32 14.18 145.50 9.75
3 | B 122.36 23.66 146.02 16.20
4 | C 85.97 23.06 109.03 21.15
5 —
6*
7*
8 |
97
10
1|
2
13
14|
15
1]
17
18
1)
20
21

Figure 366: Excel File

8.2. BOLERO 360 Basic Export

Similar to BOLERO TRIO and BOLERO WIDE, this feature allows the user to export the main
results (presented in the tables from Data Analysis) without the graphs, from the data
management page for a large number of measurements. The results are summarized in
an Excel File (Figure 367).

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



Page 210 of 249 SHUEE&J% -User Manual

A B C D E
1 | 1 1
Measurement BULK Surface (cm3) FAF Surface (cm3) TOTAL Surface (cm3) FAF (%)
BLCK 272.62 431.41 704.04 61.28
BLND 57.68 89.14 146.82 60.71

Volume | SIA | SIAFootprint | Length&width | @

Figure 367: Bolero 360 Basic Export Excel

For each measurements selected to exported, the Volume, SIA, SIA Footprint and
Length/Width results are summarized in the Excel file.

8.3. HOP Basic Export

Same as BOLERO WIDE.

8.4. RUMBA Basic Export

Same as the other software, this feature allows the user to export the main results
(presented in the tables from Data Analysis) without the graphs, from the data
management page for a large number of measurements. Once the user selected the
measurement to be exported and clicked on Basic export, a pop-up window appears to
inform the user that only processed measurement will be exported (Figure 368).
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| -
X

You have selected 5 measurements to be exported.
Please note that unprocessed measurements will not be exported.

Start Basic Export |Cancel Basic Export‘

Figure 368: Pop-up window

Once the user clicks on Start Basic Export, a pop-up window asking for the excel filename
appears (Figure 369).

e PROCESSING SB 4/14/202110:06 AM File folder
RUMBA 5/9/20237:37 AM File folder
{UMBA SCREE!
RUMBA - Repositionning 3/9/2021 3:43 PM File folder
IRTAKI TEST 3/3/20218:36 AM File folder
1eDrive Utilities VI 12/16/2020 1:36 PM File folder

isPC

D Objects
Jesktop
Yocuments
Yownloads
Ausic
tictures
fideos
Vindows (C:)
£B (D)

rva

aveas type: | xlsx

Folders ]
Figure 369: Filename basic export window

The results are summarized in an Excel File (Figure 370).
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Measurement Y.
afro #002 0.23 1.54 4.04

afro #007 -0.27 1.30 3.70
afro #013 -0.11 0.98 3.30

RUMBA | BOLERO | Length&width | (®
. Figure 370: Basic Export — Excel file

3 tabs are present in the excel file:
- RUMBA with the angle, Straightness and alignment
- BOLERO for the total, bulk, faf surface and faf %
- Length and Width

9. Data format

9.1. BOLERO TRIO/BOLERO WIDE data format

The data are stored in the software root folder (containing the executable file)
respectively in DATA_TRIO (DATA_WIDE for BOLERO WIDE) folders. It is possible to
change the location of the data to be used, for example on an external hard drive. Just

Select DATA Folder Select DATA Folder

click on or for BOLERO WIDE control on
the data management page and the usual pop-up window appears (Figure 371) allowing
to select a different folder containing data. If the DATA_TRIO (DATA_WIDE) Folder does
not exist in the new location, the software will immediately create them.

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



age 213 of 205 SHUFFLE - User Manual

£7 Select the DATA_TRIO folder

o v 4 B > ThisPC » Desktop v Search D¢
Organize v New folder
-~
& Name Date modified Type Size
s Quick access
Bolero 4.70 6/20/2020 4:27 PM File folder
@ OneDrive DATA Single 8/1/201911:13AM  File folder

Figure 371: Window to change data folder location

The software will update the data architecture (study, sub-folder and measurement).
The data format is the following (Figure 372). Each new measurement creates of folder
with the measurement name.

bulkfaf bulkfaffpmask bulkfafmask dataS raw rawcut

Figure 372: Data format - folder

The folder contains:

- Animage named raw (png format)

- Animage named rawcut ( png format)

- Animage named bulkfaf (jpg format)

- Animage named bulkfafmask (jpg format)

- Animage named bulkfaffpmask (jpg format)

- Atext file named dataS.txt
The color images is the bulk — fly-away & frizz image, the bulk — fly-away & frizz mask
image and bulk — fly-away & frizz footprint mask image. The raw image is the image
acquired by the system. The rawcut image is the raw image cut between swatch start and
swatch limit. The text file dataS.txt contains the information about the surface of the bulk,
FAF, total and Fly-Away & Frizz (%) versus z (z varies from swatch start to swatch limit),
plus the same information for the footprint processing.

9.2. BOLERO 360 data format

The data are stored in the software root folder (containing the executable file)
respectively in DATA_360 folders. It is possible to change the location of the data to be

. . Select DATA Folder
used, for example on an external hard drive. Just click on control on

the data management page and the usual pop-up window appears (Figure 373) allowing
to select a different folder containing data. If the DATA 360 Folder does not exist in the
new location, the software will immediately create them.
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! Select the DATA_360 folder on the external drive

* > ThisPC > Documents > SHUFFLE > BOLERO 360 v & | Search BOLERO 360
Organize v New folder Bz v
~
A Name Date modified Type Size
# Quick access
BOLERO 360 8/4/2020 8:29 AM File folder
& OneDrive DATA_360 5/4/202012:10 PM File folder
/4120, i
I This PC Exported results BOLERO 360 5/4/2020 1210 PM File folder
2 graphics 6/24/2020 10:54 AM File folder
B 3D Objects $ X
testvi 5/4/2020 1210 PM File folder
[ Desktop
/%] Documents
& Downloads
D Music
[&] Pictures
B Videos
i Windows (C:)
s Samsung_T5 (D]
I HPv236w (F)
— SSD (X2 M

Folder: ] |

| Gonel
Figure 373: Window to change data folder location

The software will update the data architecture (study, sub-folder and measurement).
The data format is the following (Figure 374). Each new measurement creates of folder
with the measurement name.

BOLERO 360 » DATA 360 > Study > Test » BLND

~

Name Date modified Type Size
. BulkFAF Images 6/24/2020 10:52 AM File folder
Raw Images 6/17/2020 10:14 AM File folder
5] datav 6/24/2020 10:52 AM Text Document 39 KB
E] dataVs 6/24/2020 10:52 AM Text Document 66 KB
XYZ 6/24/2020 10:52 AM Text Document 1,125KB
E;j XYZfaf 6/24/2020 10:52 AM Text Document 1,132KB

Figure 374: Data format - folder

The folder contains:
- Afolder named BulkFAF images
- Afolder named Raw Images
- Animage named bulkfaf (jpg format)
- Atext file named dataV.txt
- Atext file named dataVS.txt
- Atext file named XYZ.txt
- Atext file named XYZfaf.txt

The color images is the bulk — fly-away & frizz image, the bulk — fly-away & frizz mask
image and bulk — fly-away & frizz footprint mask image. The raw image is the image
acquired by the system. The rawcut image is the raw image cut between swatch start
and swatch limit. The text file dataV.txt contains the information about the volume of
the bulk, FAF, total and Fly-Away & Frizz (%) versus z (z varies from swatch start to swatch
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limit). The text file dataVS.txt contains the information about the surface of the bulk,
FAF, total and Fly-Away & Frizz (%) versus z (z varies from swatch start to swatch limit for
the averaged image over the angle, plus the same information for the footprint

processing.

The text file XYZ.txt is the point cloud of the BULK 3D volume reconstructed by the
software.

The text file XYZfaf.txt is the point cloud of the FAF 3D volume reconstructed by the
software.

The folder Raw Images contains all the raw images and the cut images (images cut
between swatch start and swatch limit) acquired and processed by the software (Figure
375), for each angle, in png format.

BOLERO360 > DATA360 > Study > Test > BLND > Raw Images o[ 0] [ Search RawImages r

JERISEESFINRISEISEISE NN N

Odeg 10deg 20deg 30deg 50deg 60deg T0deg 20deg %deg 100deg

ELIEE AR R LI LI R LT ELE LA LY

110deg 120deg 150deg 160deg 170deg 210deg

LI m I L L
WELEL

Figure 375: RAW IMAGES FOLDER

Each raw image is named imagexdeg.png with x =0, 10,..350.
The folder BulkFAF Images contains all the processed images processed by the software
(Figure 376), in jpg format.

LERO 360 » DATA_ BLND » Bul

vvvvvvvvvvvvvvvvvvvvvv
| | |
bullfsfll0deg  buldfafl2deg  bullfoflideg  bulkfsfidldeg  buliafiSdeg  bulfafléddeg bulkfaflTOeg daf180deg Afsf190deg  bulkfaf200deg 210deg

bulkaf220deg  bulkfaf2%0deg  buldafiddeg  bulkhafl0deg  bulkfaf320deg

bulkfaf330deg 240 50 0d  bulkdaffpmaski0  bulkfaffpmask20 0 pmasks0 0
& deg deg deg deg deg deg deg
\
\
= 20 " etfpmask12 3 s 5 17 o
deg deg Odeg Odeg Odeg Odeg Odeg Odeg Odeg Odeg Odeg
] |
|
19 20 21 2 pmasi23 24 25 26 27 28 %
Odea Odea Odea Odea Odea Odea Odea Odea Odea Odea Odea

Figure 376: BULKFAF images FOLDER

Each bulk FAF image is named bulkfafxdeg.jpg with x = 0, 10,..350.
Each bulk FAF mask image is named bulkfafmaskxdeg.jpg with x = 0, 10,..350.

BOSSA NOVA VISION Tel: (424) 393-4011
5777 W. Century Blvd — Suite 205 Fax: (310) 943-3280
LOS ANGELES CA 90045 www.bossanovavision.com

USA info@bossanovavision.com



page 216 of 205 SHUFFLE - User Manual

Each bulk FAF footprint mask image is named bulkfaffpmaskxdeg.jpg with x =0, 10,..350.
When the user reprocesses the data, only the images named imagexdeg remains the
same. The other images and data are updated with new swatch start and swatch limit
values.

9.3. HOP data format

The data are stored in the software root folder (containing the executable file) in
DATA_HOP folders. It is possible to change the location of the data to be used, for

example on an external hard drive. Just click on T HAL on the data

management page and the usual pop-up window appears allowing to select a different
folder containing data. If the DATA_HOP Folder does not exist in the new location, the
software will immediately create them.

The software will update the data architecture (study, sub-folder and measurement).
The data format is the following (Figure 377). Each new measurement creates of folder
with the measurement name.

dows (C:) » Shuffle 1.0 July 2020 > HOP > DATA_HOP > Test » seb > 33 v O
after afterbulkfaf afterbulkfaffpma afterbulkfafmask
sk
aftercut afterdataS before beforebulkfaf

Ll

beforebulkfaffp beforebulkfafma beforecut beforedataS
mask sk

Figure 377: Data format - folder

The folder contains:
- Animage named after (png format)
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- Animage named aftercut ( png format)

- Animage named afterbulkfaf (jpg format)

- Animage named afterbulkfafmask (jpg format)

- Animage named afterbulkfaffpmask (jpg format)
- Atext file named afterdataS.txt

- Animage named before (png format)

- Animage named before cut ( png format)

- Animage named beforebulkfaf (jpg format)

- Animage named before bulkfafmask (jpg format)
- Animage named before bulkfaffpmask (jpg format)
- Atext file named before dataS.txt

The color images is the bulk — fly-away & frizz image, the bulk — fly-away & frizz mask
image and bulk — fly-away & frizz footprint mask image. The raw image is the image
acquired by the system. The rawcut image is the raw image cut between swatch start and
swatch limit. The text files xdataS.txt contain the information about the surface of the
bulk, FAF, total and Fly-Away & Frizz (%) versus z (z varies from swatch start to swatch
limit), plus the same information for the footprint processing.

9.4. HULA data format

The data are stored in the software root folder (containing the executable file)
respectively in DATA_HULA folders. The data format is the following (Figure 378). Each
new measurement creates of folder with the measurement name.
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urganize

SHUFF

new

-User |

upen

» SHUFFLE » HULA > DATA_HULA > STEPPER > test > BLOND 1.40 Hz

~
Name

angle

bulkfaf
bulkvsangle
damping
damping_graph
E dampingfit

B] derot_processed_video

fafvsangle
frequency

@ full_derot_processed_video

IE] full_processed_video
@ full_raw_video
fullangle

5] fullbulkfaf
fullbulkvsangle
fullfafvsangle
fulltotalvsangle
phase

IEI processed_video
@ raw_video
totalvsangle

Figure 378: Data format - folder

The folder contains:

The 6 videos are below and self-explanatory:

6 videos in avi format
14 text files

raw_video.avi
processed_video.avi
full_raw_video.avi

full_processed_video.avi

derot_processed_video.avi
full_derot_processed_video.avi

The 14 text files:
angle.txt contains the angle versus the frame # for the stationary loop video

bulkfaf.txt contains the bulk and faf versus the frame # for the stationary loop

video

bulkvsangle.txt contains the bulk versus the angle information for the stationary

loop video

Date moedified

8/26/2020 2:05 PM
8/26/2020 2:05 PM
8/26/2020 2:05 PM
8/27/2020 8:50 AM
8/27/2020 8:50 AM
8/27/2020 7:46 AM
8/26/2020 2:05 PM
8/26/2020 2:05 PM
8/26/2020 1:44 PM
8/27/2020 8:50 AM
8/27/2020 8:50 AM
8/26/2020 1:44 PM
8/27/2020 8:50 AM
8/27/2020 8:50 AM
8/27/2020 8:50 AM
8/27/2020 8:50 AM
8/27/2020 &:50 AM
8/26/2020 2:05 PM
8/26/2020 2:05 PM
8/26/2020 1:44 PM
8/26/2020 2:05 PM

damping.txt contains the damping coefficient
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Type

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
AV File

Text Document
Text Document
AVI File

AV File

AV| File

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
AV File

AV| File

Text Document

Size

1KB

390 KB
1KB
1KB
1KB
1KB
1,700 KB
1KB
1KB
34,809 KB
36,100 KB
67.516 KB
4KB
8,492 KB
8KB

8 KB

gKe

1KB
1,773 KB
3,076 KB
1KB

Tel: (424) 393-4011
Fax: (310) 943-3280
www.bossanovavision.com
info@bossanovavision.com



Page 219 of 249 HJUJ U J@ﬂU)QH

- dampingfit.txt contains the damping fit

- fafvsangle.txt contains the faf versus the angle information for the stationary loop
video

- frequency.txt contains the frequency of the stationary loop video

- fullangle.txt contains the angle versus the frame # for the full video

- fullbulkfaf.txt contains the bulk and faf versus the frame # for the full video

- fullbulkvsangle.txt contains the bulk versus the angle information for the full video

- fullfafvsangle.txt contains the faf versus the angle information for the full video

- fulltotalvsangle.txt contains the total (bulk+faf) versus the angle information for
the full video

- phase.txt contains the phase in degree, between the hair swatch motion and the
mount motion

- totalvsangle.txt contains the total (bulk+faf) versus the angle information for the
stationary loop video
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9.5. RUMBA data format

The data are stored in the DATA RUMBA folder. Each measurement has a folder

(Figure 379) containing the Raw Images folder and various images and text file.
SHUFFLE > RUMBA > DATA_RUMBA > JULY 2023 > TLDRYING > afro #002

THHE

Raw Images align align_fusion align_t mask fusio angle angle_fusion angle_mask_fusi
on
dataR dataR_vs_z data$ info Intensity mask maskp

snr snr_thresh

Figure 379: Measurement folder

The images in the folder are:
- align.png (monochrome)
- align_fusion.jpg (color image)
- align_mask_fusion.jpg (color image)
- angle.png (monochrome)
- angle_fusion.jpg (color image)
- angle_mask_fusion.jpg (color image)
- intensity.jpg (monochrome, average of the raw images)
- mask.png (BOLERO image)
- maskp.png (Bulk/faf image, in color)
- snr.png (signal to noise ratio image)
- snr_thresh.png (signal to noise ratio image after threshold)
- dataR.txt: text file contained the RUMBA data
- dataR_vs_z.txt: text file contained the RUMBA versus z data
- dataS.txt: text file containing the BOLERO data
- info.txt: text file containing information about the measurement

The Raw images folder contains the images acquired by RUMBA (Figure 380).
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SHUFFLE > RUMBA > DATA RUMBA > JULY 2023 > TLDRYING > afro#002 > Raw Images

018 027

108

099

153 162 m

—
pP— P ey pe—

.
189

= r
E.

198 207 216

Figure 380: Raw Images folder
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10. CALIBRATION

At the bottom of SHUFFLE main page is a calibration button (Figure 381).
£7 shuffle e X

BOSSA NOVA

V I S I @ N m MULTI TOOL PLATFORM EXit E

VOLUME & FLY-AWAY/FRIZZ HAIR MOVEMENT ANALYSIS

HAIR PERTURBATION ANALYSIS

HAIR ORIENTATION ANALYSIS

RUMBsA

Figure 381: Calibration

The button calibration allows to open the Shuffle calibration window (

| © sHUFFLE caLBRATION

|
m MULTI TOOL PLATFORM

Bolero

Bolers

Boleno Wide
COLIBROATION

BOSSA NOVA

VISION

Figure 382).
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| 6 sHuFFLE cauBraTION

|
SHUPFFLE ~uun toou ruatrorm

CLLIBRATION

RUMsA
CaLIBRATION

Exit g

BOSSA NOVA

VISION

Figure 382: SHUFFLE Calibration software

Shuffle calibration software allows to calibrate Xstart and Zstart and the exposure time
for each software. Because of the specifics of RUMBA and its forward looking polarized
illumination, a dedicated calibration is necessary so 2 calibrations are necessary (BOLERO
360/WIDE/TRIO/HULA/HOP and RUMBA.

10.1. BOLERO 360/WIDE/TRIO/HULA/HOP
calibration

Figure 383 shows the BOLERO 360/WIDE/TRIO/HULA/HOP calibration main window.

BOSSA NOVA

BRATIC SIGN Bl

oo O Cl BIRL
CROPPED IMAGE SHUFFLE
Xstart & Zstart EXPOSURE SAVE VALUES FOCUS
ADJUSTMENT ADJUSTMENT IN INI TEXT FILE ADJUSTMENT

FULL IMAGE

X START Z START
110 110

Exposure Time

A
v 900

Figure 383: BOLERO 360/WIDE/TRIO/HULA/HOP calibration main window
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On top, 4 buttons are present:
e Xstart & Zstart adjustment
e Exposure adjustment
e Save Valuesinini
e Focus adjustment

10.1.1. Xstart & Zstart adjustment

If the user clicks on Xstart & Zstart adjustment button, the following windows pops up
(Figure 384).

(53 SHUFFLE calibration for BOLERO 360, TRIO, WIDE, HOP and HULA

SHUFFLE muwn toow ruAtTrorm . CEAIGEBROTION
crol

~ X START _ZSTART

S0 o 270

) i Exposure TW360H Exposure HULA
7010 3460

Exposure Time
- 7010

Xstart & Zstart
OK

Figure 384: Xstart & Zstart adjustment window

SHUFFLE camera takes a larger image than the one acquired and saved in the software.
SHUFFLE image (right image) is cropped compared to the original image (left). The
cropped image (SHUFFLE image) is 2,250 x 1,380 pixels. Xstart and Zstart controls allow
the user to properly crop the SHUFFLE image (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 pops up (Figure
385).
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(5 SHUFFLE calibration for BOLERO 360, TRIO, WIDE, HOP and HULA

BOSSA NOVA

SHUFFLE muwn toow ruATrorm CEALEBROTION

CROPPED IMAGE SHUFFLE

HISTOGRAM

Pixels #

Exposure Time
A
v 1950

Figure 385: Exposure adjustment window

The software will automatically calculate the exposure time for BOLERO TRIO, BOLERO
WIDE, BOLERO 360, HOP and HULA. Remember to have the LED back panel on. Once
done, the pop up message appears (Figure 386).

B SHUFFLE calibra BOLERO 360, TR DE, HOP

BOSSA NOVA
SHUFFLE muun toow ruatrorm - CEIGEBROTION

CROPPED IMAGE SHUFFLE

HISTOGRAM
1000005

Pixels #

[S]

AUTO EXPOSURE DONE !

N X START Z START Exposure TW360H Exposure HULA
Exposure Time —
;}\ 7 C 7010 3460

Figure 386: Auto Exposure done

Click on OK to go back to the main window.
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10.1.3. Save Values in ini

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 up (Figure 387).

VALUES SAVED
in INI text FILES.

Figure 387: Values saved in ini files

10.1.4. Focus adjustment

This button helps the user to adjust the focus of the camera. This is done in our laboratory
and should not be changed unless somebody unlock the focus screw on the lens and touch
the focus of the lens. If the user notices that the image is blurry, he can use this option to
refocus the lens. For that purpose, we recommend to place a hair swatch in the system
and adjust the focus. Be careful not to change the aperture of the lens. In case it happens,
the aperture is 4. Please redo the exposure adjustment once the aperture is back to its
original value. A graph on the left shows the focus factor (the higher the better) but the
user should check with the image on the right to be sure the focus is ok (Figure 388).

ZJ SHUFFLE calibration tor BULERO 360, IRIU, WIDE, HOP and HULA

SHUFFLE muLTi TOOL PLATFORM

FOCUS
OK

Exposure Time
A
- 7010
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Figure 388: Focus adjustment

Once the focus is done, click on Focus ok to go back to the main window.

10.2. RUMBA CALIBRATION

Similar to the previous calibration, when the user clicks on RUMBA Calibration, a new
window appears (Figure 389). The motors are homing before starting the calibration.

(E) RUMBA for SHUFFLE - Calibration

BilfaB@ - BOSSA NOVA
HMW@W CRUERATI) SHUFFLE muun toou PLATFORM \"A Y [«],]

Sl UAANS

MULTI TOOL PLATFORM

COCTORCIGLION
BOSSA NOVA

VISION

o

HOMING MOTORS.. please wait...

Figure 389: RUMBA Calibration

Once the motors are home, the software switches to the main window (Figure 390).
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{©) RUMBA for SHUFFLE - ration

ﬁlJU SHUFFLE muLTi TOOL PLATFORM

Xstart & Zstart EXPOSURE POLARIZERS SAVE VALUES
ADJUSTMENT ADJUSTMENT ADJUSTMENT IN INI TEXT FILE

FULL IMAGE

Exposure Time
"~ 2080

Figure 390: RUMBA Calibration — Main Window

On top, 4 buttons are present:

e Xstart & Zstart adjustment
e Exposure adjustment

e Save Valuesinini

e Polarizers adjustment

10.2.1. Xstart and Zstart

If the user clicks on Xstart & Zstart adjustment button, the following windows pops up
(Figure 391).
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(E RUMBA for SHUFFLE - Calibration

BOSSA NOVA

E‘Hw » @ﬁr [l SHUFFLE muwritooL PLATFORM VISIGN

CROPPED IMAGE RUMBA Shuffle

FULLIMAGE

X START Z START
A ;

4
v 580 - 440

Exposure Time

A
- 2080

Xstart & Zstart
OK

Figure 391: Xstart and Zstart

SHUFFLE camera takes a larger image than the one acquired and saved in the software.
SHUFFLE image (right image) is cropped compared to the original image (left). Xstart and
Zstart controls allow the user to properly crop the SHUFFLE image (centered, no marking,
no ruler). Once adjusted, click on the button Xstart & Zstart ok to go back to the main

window.

10.2.2. Exposure

If the user clicks on Exposure adjustment button, the following windows pops up (Figure
392).
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(& RUMBA for SHUFFLE - Calibration

A0l SHUFFLE muun tooL PLATFORM

CROPPED IMAGE RUMBA Shuffle

HISTOGRAM

Level

X START Z START
580 440

Exposure Time
0y
- 2170

Figure 392: Exposure

The software will automatically calculate the exposure time for the white LED background

and the far red forward looking illumination. Once done, the pop up message appears
(Figure 393).
B RuMBA LE - Calibratic

W‘”MI = Jﬁ GG SHUFFLE muur tool PLATFORM

CROPPED IMAGE RUMBA Shuffle

HISTOGRAM

8

AUTO EXPOSURE DONE !

Level

X START Z START Exposure B Exposure R
580 440 2150 760

Exposure Time

7
. 760

Figure 393: Pop-up message — Exposure done
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10.2.3. Save values in INI

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 up (Figure 394).

8 X

VALUES SAVED
in INI text FILES.

Figure 394: values saved in ini file

10.2.4. Polarizers adjustment

Please contact us for that specific calibration.
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11. Technical background
11.1. Definition

Hair swatches are composed of two differentiable aspects, bulk and frizz/fly-away fibers.
The bulk of the tress can be defined as a 3D bounded volume (the mass of hair fibers that
comprises the body of the tress), while frizz and fly-away are individually identifiable fiber
(Figure 395).

BULK

Figure 395: Bulk and Fly-away/Frizz definition

The goal of the image processing is to extract the bulk and the fly-away/frizz (Figure 396).
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BULK

Image processing,
for
BULK &
Fly-away /Vrizz
extraction

Figure 396: Bulk and Fly-away/frizz extraction

We can distinguish the bulk from the fly-away-frizz by analyzing the fiber density i.e. the
number of fibers surrounding each fiber of the hair swatch. Fibers belonging to the bulk
are extremely close to each other and exhibit a high density, contrary to fibers belonging
to the fly-away/frizz part of the hair swatch that are isolated and then present a low
density.

11.2. Density measurement technique

A technique used to measure the density of a hair swatch pixel by pixel is to measure the
amount of transmitted light when illuminated by a light source. If it appears black and
blocks the light, we can define a high density of fibers and an appurtenance to the bulk of
the hair swatch. On the contrary, high transmission corresponds to low density and
possible fly-away/frizz fibers.

Using a LED panel to illuminate the hair swatch from the back (Back-illumination
technique) and a camera to image the back-illuminated hair, we can estimate the light
transmission for each pixel of the image (Figure 397).
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Figure 397: Transmission image

A calculation of the density for each pixel is easily done for each pixel of the image. In that
case, the density is calculated with 6 neighbors, per line. The density image is given on
Figure 398.

Figure 398: Density image

Each pixel level of the image represents the density of the image.

We add a threshold to the density image to classify each pixel into a BULK or a fly-
away/frizz pixel. If the density is under 50%, then the pixel is a fly-away/frizz pixel. If not,
it is a bulk pixel.
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frizz image
-

(Figure 399)

We then obtain 2 images, the bulk image and the fIy-aay/

(a) (b)
Figure 399: (a) BULK and (b) FAF images

We can combine the 2 images in a color image (BULK in green, FAF in red) (a) and also
add the texture information (b) to keep the hair fibers information (Figure 400).

(a) (b)
Figure 400: (a) BULK/FAF mask image (b) BULK/FAF image

This is the usual processing that is applied on regular 2D image. The Single image part of
BOLERO proceeds to that processing and measurement. To reconstruct the 3D volume
using the rotation of a silhouette technique, the silhouette must be a closed surface. This
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means that there should not be any no peaks or holes present in the bulk and that the faf
becomes a closed surface. This is what we call the footprint processing, to be described
below.

11.3. Footprint processing

Footprint processing consists of transforming the BULK and the FAF into closed surfaces.
For the BULK, it implies removing holes & peaks and for the FAF, it is based on filling the
fly-away/frizz zone (Figure 401).

(a) After Bulk/FAF processing (b) After Footprint processing
Figure 401: Removing holes and peaks / filling FAF

Figure 402 shows the complete image after processing.
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(a) Bulk/FAF processing (b) Footprint processing
Figure 402: Footprint processing on full image

The BULK footprint and the FAF footprint are closed surface.

11.4. Average Rectangle Width (AR Width)

Once the BULK surface and the length of the hair swatch are measured, we can establish
a width parameter, the Average Rectangle Width corresponding to the BULK Surface
divided by the length i.e. AR Width (cm) = BULK Surface (cm?)/ Length (cm). This gives an
evaluation of the average width of the hair swatch along the vertical axis (Figure 403) and
is the width value if the hair swatch was rectangular.
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Figure 403: AR Width

11.5. 3D reconstruction — BOLERO 360

BOLERO 360 is based on the 3D reconstruction of 2D silhouette of a rotating 3D
object. This method has already been demonstrated on 3D objects with well-defined
boundaries. Due to the nature of the hair swatch, image processing based on density
evaluation is needed to decompose the silhouette of the hair swatch into the bulk part
with clear boundaries and the fly-away/frizz part mainly composed of individual fibers.
The bulk part of the hair swatch presents a high density of hair fibers and blocks the back
light illumination, contrary to the fly-away/frizz part that presents a low density of hair
fibers and enables part of the light to go through. The bulk part can be considered a
continuous area and therefore we can use the 3D reconstruction technique using the
rotation of silhouette. The fly-away/frizz is not a continuous area. Similar to the bulk, we
can estimate a fly-away/frizz continuous area in order to reconstruct its 3D volume. The
principle of the reconstruction process is presented in Figure 404,
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HAIR SWATCH ROTATION/HAIR SWATCH SILHOUETTE ACQUISITION 3D RECONSTRUCTION
IMAGE PROCESSING based on DENSITY of BULK and FLY-AWAY/FRIZZ
‘ ‘ ‘ Silhouette = BULK + FLY-AWAY/FRIZZ o lime maacurement

& Fly-away/Frizz evaluation

Figure 404: BOLERO 360 principle

The 3D reconstruction is decomposed into 3 consecutive steps:
1. Rotation of the hair swatch and acquisition of its silhouette for each angle

2. Image processing based on density evaluation for each pixel in order to
decomposed the image into a bulk image and a fly-away/frizz image (FAF)

3. 3D reconstruction of the hair swatch bulk and FAF followed by an evaluation of
their volume and fly-away/frizz %

Once the bulk and faf footprint have been extracted from the hair swatch, it is easy to
extract clean contours for the BULK and FAF in order to be able to calculate their 3D
volume (Figure 405).

PROFILE FIT (Both Edges)
0=

Figure 405: Contour extraction
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Extraction of the contours while the hair swatch is rotated allows to reconstruct the 3D
hair swatch shape employing the technique described in the references below (Figure
406).

(a) BULK

Figure 406: 3D shape

References:

“Acquiring 3-D models from sequences of contours”, ). Y. Zheng, IEEE transactions on
pattern analysis and machine intelligence, Vol. 16, NO 2, February 1994

“Area and volume measurements of objects with irreqular shapes using multiple
silhouettes”, D.J. Lee, X. Xu, J. Eifert and P. Zhan, Optical Engineering 45 (2) 027202
(February 2016)
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11.6. Angle (HULA)

The angle of the hair swatch is defined on Figure 407.

Figure 407: Hair swatch angle definition

It is the angle of the average swatch axis versus the vertical axis, counter clock wise (On
the picture above, the angle is negative). The processed frame allows to detect the profile
of the hair swatch and its axis. A linear fit of the hair swatch axis leads to the vertical angle
measurement (Figure 408).

0 0 U0 0, YO, 00 0. 00 . 0. O

Processed image

Swatch profiles and axis
Figure 408: Profiles and axis

Note that thanks to the angle measurement, we are able to remove the rotation of the
hair swatch and visualize the derotated processed video that is almost vertical and
present higher order motion. The derotated processed video allows a precise
measurement of the bulk and fly-away/frizz along its vertical axis.
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11.7. Phase (HULA)

The phase is the measurement between the motion of the hair holder and the hair swatch
(Figure 408) for the stationary loop.

ANGLE [ "]
Top displacement .
r

I 4

ANGLE [~V

Top displacement dephased m

Figure 409: Phase

11.8. Damping (HULA)

The damping coefficient is measured once the motor of the shaker is turned off and the
hair swatch keeps on moving until it stops as shown on Figure 410.
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Damping
-1.07172

ANGLE

Figure 410: Hair swatch damping

A fit of the experimental measurement leads to a measurement of the damping.

11.9. Fiber orientation measurement (RUMBA)

11.9.1. Introduction

RUMBA used polarized illumination to measure the angle of the hair fiber for each pixel
of the image. The detailed technical are explained in the following article - Fiber
orientation measurement using polarization imaging - published in the Journal of
Cosmetics Science (J. Cosmet. Sci., 62, 85—-100 (March/April 2011)). RUMBA used a far red
led illumination at 670 nm in order to be able to measure hair fibers from dark to light.
RUMBA acquires a number of images with different polarizer positions. These images are
then used to calculate an angle image, where each pixel value correspond to the angle of
the hair fiber. The angle image is then processed to deliver an alignment image (Figure
411).
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Figure 411: RUMBA processing

Figure 412 shows the angle image (color)

RESULTS | Histograms | Versusz
Mean Angle (deg)
0.8728

Straightness
1.986

Alignment
60.43

LOW SNR PIXELS %
-804

Figure 412: Angle image

The angle image shows the angle orientation for each pixel of the hair swatch, between -
45 deg and + 45 deg (Figure 413).

Figure 413: Color angle coding

The distribution of the angle over the full swatch allows to calculate the straightness. The
straightness varies from 0% to 100% and is dependent on the angle standard deviation
(Figure 414).
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Figure 414: Straightness versus angle standard deviation

The larger the standard deviation, the less straight the hair swatch is. The smaller the
standard deviation, the straighter the hair swatch is as the angle are similar (Figure 415).
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Figure 415: (a) Straight swatch (b) non-straight swatch

The alignment image is an image of the local straightness. If the angle standard deviation
is now measured on a small region of the hair swatch (defined by Zbox), we can define
the alighment of the hair swatch.

Figure 416 shows the align[nent image.
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Figure 416: Alignment image (a) Wavy swatch (b) Afro swatch
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The alignment varies between 0% and 100%, 100% corresponding to a perfect alignment
(Figure 417).

ALIGNMENT

Figure 417: Alignment color coding

The alignment is the local straightness allowing to quantify wavy hair swatch.

11.9.2. Examples

11.9.2.1. Straight swatch
Below is the angle image of a straight blond swatch (Figure 418).

Straight Blond RESULTS | Histograms | Versus z.
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-94.9

Figure 418: Straight blond swatch — Angle image

The mean angle is -5 deg as the swatch is slightly lending on the right. Straightness is
high, at 88% as all the pixel have almost the same direction or angle. Alignment is also
high at 95%.

Figure 419 shows the corresponding alignment image.
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Straight Blond . RESULTS | Histograms Versusz.
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Figure 419: Straight blond swatch — Alignment image

11.9.2.2. Wavy swatch

Below is the angle image of a wavy blond swatch (Figure 420)
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Figure 420: wavy blond swatch — Angle image

The color code allows to visualize the different angles (direction) of the hair fibers
composing the swatch. Straightness is low, 3%. Alignment remains high as the hair fibers
have locally the same direction, which is shown on the alignment image (Figure 421).
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wavy Blond ‘® RESULTS | Histograms | Versusz [
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Figure 421: wavy blond swatch — Alignment image

The alignment image allows to visualize in color the alighment of the swatch.
11.9.2.3. Afro swatch

Below is the angle image of a afro swatch (Figure 422Figure 421).
afro black v ugp RESULTS m‘
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Figure 422: Afro swatch — angle image

As expected, the straightness and alignment are low, 2% and 4%, emphasized on the
alignment image (Figure 423).
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Figure 423: Afro hair — Alignment image
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12. Technical Specifications

Camera
Total Resolution
Pixel Scaling
Total field of view
[llumination
Hair swatch length/weight
Hair swatch color / type
Software
Measurement Time
Data saved
Data Export

Calibration

Size

Monochrome 8 bits
2,250 x 1,380 pixels

0.01818 cm/pixel (182 um/pixel)

41 cm x 24.5 cm
(13.7 x 24.5 cm individual BOLERO TRIO)

Back light LED panel
From5cmto24cm—-20g
Any / Any (Round for BOLERO 360)
SHUFFLE 1.60 — Windows 1x
< 1 minute
See data format
Excel format

Factory calibrated

24" x 24” x 20”
61 cm x 61 cm x50 cm
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