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About This Manual

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

Copyright and Manual Notice

Bossa Nova reserves the right to make changes to this manual and to the items
described therein without notice. Bossa Nova has taken considerable effort to ensure that
the information in this manual is accurate and complete. However, Bossa Nova will not
be liable for any technical or editorial errors or omissions made herein or for incidental,
special or consequential damage 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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SAFETY

The safety of any system incorporating the equipment is the responsibility of the
assembler of the system. All statements regarding safety of operation and technical data

in this instruction manual will only apply when the unit is operated correctly as it was
designed for.

Mechanical safety

Warning: Avoid blocking the rotating parts such as the rotating
% polarizers or the motorized measurement cylinder.

Warning: To avoid harm, make sure not to put your hand in
the way of the moving base plate mechanism as it
automatically moves in and out of the enclosure.

Electrical safety

‘ Warning: Follow the common recommendations for handling

ESD-sensitive devices when touching the illumination or camera
‘% .\ connections inside the system.

Warning: Do not operate the system if the power cables are
damaged or if the system is not properly grounded.
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1. Technical background

1.1. Polarization

1.1.1. Polarization of light

Light is an electromagnetic wave, meaning it consists of oscillating electric and magnetic
fields traveling through space.

Polarization refers to the specific geometric orientation of these oscillations. When light
becomes polarized, its electric field is forced to vibrate in a single, defined plane or
pattern.

e Linear Polarization: The electric field oscillates in a single flat plane (e.g., strictly
up-and-down or side-to-side)

e Circular/Elliptical Polarization: The electric field rotates as the wave moves
forward, tracing a helix shape

Example of circular polarization Example of linear polarization

Light coming from most natural sources is called unpolarized light as it is composed of a
mixture of different polarization states.

Light usually becomes polarized when it reflects off non-metallic surfaces (like water,
glass, or skin) or passes through certain polarizing filters (like polarized sunglasses), which
block all light waves except those vibrating in a specific direction.

1.1.2. Polarization imaging

Standard cameras measure two main properties of light: intensity (brightness) and
wavelength (color). Polarization imaging introduces a third dimension by capturing the
polarization state of the light entering the camera.
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When light interacts with an object, its polarization changes based on the object's surface
roughness, material composition, and 3D geometry. A polarization imaging system
typically uses filters to measure these changes.

By analyzing the difference in how light is polarized after hitting a subject, polarization
imaging can reveal details that are completely invisible to standard cameras.

1.1.3. Interaction of light with hair

Light interacts with hair fibers in a way that 3 components are observed:

e The light coming from the external reflection (surface reflection). This reflection
is the same color as the incident light

e Thelight coming from the internal reflection on the back surface of the fiber. Since
light traveled through the hair, it experiences a change of color

o Diffused light from volume scattering

Incident light Front side reflection (Shine)

\// Back-side reflection (Chroma)
Single Flber\/ ® Scatterlng center/pigment

Simple model of light interaction with single hair fiber

Diffused light

Color chroma band
On the right is an image of the
different light components
being reflected / diffused by
the hair on a mannequin head.

White Shine band

Diffused light
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1.1.4. Polarization imaging on hair
In the case of incident light illuminating a hair fiber - as described in the last section - if
the incident light is linearly polarized by a filter called a PSG (Polarizer- State Generator),
then:

e The front side reflection remains linearly polarized with the same orientation
e The back-side reflection becomes elliptically polarized
e The diffused light becomes un-polarized

Below is a schematic describing a specific polarization imaging system looking at hair
samples.

Polarizer-State Hair sample Polarizer-State

i /H ((((((( —
B s

A
I 1

First reflection Front-side reflection Back-side reflection Diffused
(SHINE)

Incident
light

Second reflection . . .
(CHROMA) Linear Elliptical polarization

(linear to circular depending on the
orientation between incident light
polarization and hair orientation)

| 0O

With the appropriate setup, it is possible to separate those components depending on
their polarization properties.

Un-polarized
polarization
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1.2. Polarization imaging with the SAMBA Hair v4

The SAMBA Hair system version 4 enables the separation of all those 3 components
(front-side reflection, back-side reflection, diffusion) using a method based on the
polarization signature carried by each component. This method requires the use of a
polarized illumination system coupled with a polarization analysis imaging system, as
described in the previous section.

The illumination system goes through a Polarization State Generator (PSG). As a result,
the emitted light is linearly polarized, its polarization state being controlled by the PSG.
Light coming back from the illuminated sample goes through a PSA (for Polarization State
Analyzer) before going to the imaging system (video camera).

To separate the three components, 4 images (l1 to ls) are acquired, corresponding to 4
couple of polarization states (PSG, PSA). The angle of the PSG/PSA and their
corresponding equations are described below.

SAMBA Hair 4 PSG /4 PSA
Equations for the resolution of:
PSG PSA «  Shine (5)
+  Chroma (C)
| | 0 0° =1 *  Diffused (D)
o . S=L+L—(C+D)
-+ 0 90 =1, e
D " c =§sz2 + L2+ 1 — (L + Ll + LL)
7/\ 30 120 =1, ) c
D =§U2 +L+1,) -3
- o B 1 3(I; —1,) n
X 60 150 =1, o —2tan 1({37(212_1,3_14))%4

The acquisition of each image and the control of PSG and PSA is controlled by computer.
The 4 acquired images are then analyzed and processed using the equations above to
separate the contributions for each pixel of the image and reconstruct the Shine, Chroma
and Diffused images
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1.3. System Geometry

At its core, the SAMBA Hair is based on three elements:

1. Anillumination with a rotating PSG
2. A cylinder where the hair samples are positioned
3. Acamera with a rotating PSA

\

Polarization
imaging sensor

Rotation axis \

Cylinder

@ing Polarizer Camera HNlumination Rotating Polarizer
(PsA) {PSG)
. /

Combining polarization imaging and a cylinder with a known geometry (distances,
cylinder diameter) allows to record angular profiles from -45 to +45 deg (angle between
the camera and the specular reflection) in one single measurement.

‘ il
(@]
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1.4. Measurement principle

The measurement, processing, and analysis workflow of the SAMBA Hair is completely
automated. It involves:

Positioning the cylinder correctly

Acquiring the relevant images

Processing the raw images to calculate the Shine, Chroma and Diffused images
Analyzing the images and extracting the angular profiles

Characterize the profiles by extracting the angular profiles parameters
Calculating the luster values and other additional parameters

ouUuswWwNE

1.4.1. Step 1: Positioning the cylinder

The cylinder can hold up to 3 or 6 swatches at the same time (depending on the cylinder
type). Before the measurement process can be started, the cylinder is put on a plate that
will move the cylinder to its correct position during the acquisition process.

e ™

Polarization
imaging sensor

AN NN N NN NN NN

Automatic movement of plate
holding the cylinder /

The translation process is completely automated. This allows the system to acquire data
for all the swatches (up to 3 or 6) in a single acquisition.

The cylinder can also rotate on its axis and Rotation
is connected to a motor inside the SAMBA m
Hair system using a magnet.

(G ——1 Magnet
The rotation process is also completely
automated, and it allows the system to
acquire images centered on up to 10

different positions for a single swatch, on
each swatch put on the cylinder.
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1.4.2. Step 2: Acquiring the images

Once the cylinder is in the correct position, the system can acquire the 4 images (I1 to la)
necessary for the analysis of the samples. The 4 images are acquired with a 12-bit depth
resolution and cropped to the part of the field of view corresponding to the hair sample.

The size of the images will therefore depend on the type of cylinder used:

e For a 3-grooves cylinder:
1160 (width) by 3140 (length) pixels

e For a 6-grooves cylinder:
560 (width) by 3140 (length) pixels

Each pixel is associated with an intensity value between 0 (black) and 4095 (white).

For each image, the angle of the PSG and the PSA will move to a pre-set position. The
corresponding filter angles for each image are described below.

SAMBA Hair 4 PSG / 4 PSA

PSG PSA
|| 0 0 =L
-+ 0 90° =1,
\/4 30° 120° =1,
X 60 150° =1,

Once the polarizers are set, the camera sensor will acquire the image. This sequence is
repeated until all 4 images are acquired.
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1.4.3. Step 3: Processing the images

To get the images relevant to the shine analysis, the images previously acquired need to
be processed pixel-by-pixel using the equations below.

Equations for the resolution of:

*  Shine (S)
*  Chroma (C)
* Diffused (D)

S=L+L—(C+D)

_8 2 2 2
C=3 B +B*+ 1% — (b + Ll + 11,)

D—z(f L+1) €
=3 2+3+4—§

1 3( — 1) ) T
8 =—tan~!|——2 % )4 k—
T4 (\@(Zfz_fz_fet-) 4

These equations provide us with a Shine, Chroma and Diffused image. “Specular” images
are calculated by adding Shine and Chroma images. “Standard” or “Intensity” images are
calculated by adding Shine, Chroma and Diffused images.

Below are examples of images provided with a 3-grooves cylinder and a 6-grooves
cylinder:

3-grooves cylinder 6-grooves cylinder
Shine Chroma Diffused Shine Chroma Diffused
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1.4.4. Step 4: Analyzing the images and extracting the angular profiles

Once the images are processed, the software will extract the angular profiles of each
component. To do so, the pixel values are averaged along the width of each image.

Image length = 90 deg.

Averaging
along the
hair tress

The resulting profiles provide an intensity distribution along a range of angles from -45
degrees to +45 degrees. Below is an example of the Shine, Chroma and Diffused angular
distribution profiles.

Sum (Sh+Ch+D) N\ Shine ™\, Chroma ™\, Diffused ™\,

110-

100-

0-, I I I I I I I I I I I I I I I I

1 1
45 -40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45
Angle (deg)

Additionally, the Specular and Standard (or Intensity) profiles are also provided.

For each component, the 3 color profiles (RGB = Red, Green, Blue) are provided, as well
as the Luminance profile (Luminance is the average of the three RGB profiles).
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1.4.5. Step 5: Characterization of the angular profiles

All the profiles are characterized by parameters such as the maximum, width and integral
values.

All of these parameters are calculated using the Luminance profile of each component
SPECULAR PROFILE

Specular Luminance Profile

- 45
40
35
30
25
20
15
10

Max

Max/e -= =

W
=t

-8.9.

N
o

-43.6
-36.0
-28.9
-22.1
-15.4
10.5
171
238
30.7
379
455

Angle (deg)

e Max: maximum of the profile

e 0o(deg): half-width of the peak at Max/e (note: e~2.72)

e Integral: mathematical integral (area under the curve)

e W,isual (deg): this parameter is computed on the specular image and not on the
specular profile. Wyisual is the averaged width of the specular band along the ROI
width.

e Center: angle position corresponding to the profile maximum

When looking at hair, the human eye follows the change of the shine band due to the
shape of the object. By measuring Wyisual on the image rather than on the profile, the
result we obtained is more correlated to human perception.
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DIFFUSED PROFILE:
e Max: maximum of the profile
e Integral: mathematical integral (area under the curve)

SHINE / CHROMA PROFILE:
e Max: maximum of the profile
e 0o(deg): half-width of the peak at Max/e
e Integral: mathematical integral (area under the curve)
e Center: angle position corresponding to the profile maximum

1.4.6. Step 6: Computation of Lusters

From the characterization of the specular and diffused profiles, we compute different
luster formulae. The Shine and Chroma parameters are not used for the computation of
luster coefficients.

In all the following formulae, S and D are the integral values from the specular and
diffused profiles respectively.

e Bossa Nova Technologies

Ly = 100, —— !
BNT ™ . (D + Sout) . insual

e Reich-Robbins
LRR = 100

D.6,

e Guiolet (does not take the band width into account)

S
Lguioter = 100. 5

The BNT luster was developed to give more dynamic range and sensitivity on dark samples
where other formulae sometimes tend to fail.

The formula was adapted to polarization imaging using the Whyisua parameter instead of
Jofor the width of the specular peak.

The formula works on every hair color.
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Mathematical / \ ——
algorithm

v
\\K
L

Specular —_— Sin
Diffused Sout

On light hair, Sout is negligible compared to D, so the formula is equivalent to the Reich-
Robbins one:

Sin 1

D .insual

LBNT = 100

On dark hair, D is negligible, so the Luster is equivalent to a measurement of contrast
between the outside area and the inside area of the peak with the additional influence of
the band width Wyisyal.

Lywy = 100,20
BNT . Sout . insual

Additional details regarding the calculation of the BNT Luster, the separation of Si, and
Sout and the Whisuar parameter are available at the following reference:

Lefaudeux, N & Lechocinski, N & Clemenceau, P & Breugnot, S. (2010).
New luster formula for the characterization of hair tresses using polarization imaging.
International journal of cosmetic science. 32. 157. 10.1111/j.1468-2494.2010.00534_7.x.
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1.4.7. Step 7: Additional parameters

Overlapping

Overlapping measures the spatial relationship between shine and chroma.
Mathematically, it is calculated as the normalized scalar product of their respective
distributions. In vector space terms, this represents the cosine of the angle between the
shine distribution and the chroma distribution.

e 100% Overlapping: Shine and chroma are perfectly aligned in shape and location.
They are identical up to a multiplying constant (i.e., they are collinear functions).

e 0% Overlapping: Shine and chroma are completely separated in space.

Note: Overlapping depends entirely on the shape and spatial location of the distributions,
not on the relative amounts of shine and chroma present.

[ Shine « Chroma
[ Shine? [ Chroma?

Overlapping =

Visibility

Visibility measures how much of a specific component (like chroma) stands out within the
overall specular light. For chroma, it represents the integrated ratio of chroma to specular
light, weighted by the chroma itself, and normalized by the total integral of the chroma.

¢ Near 100% Visibility: The chroma is highly visible and completely dominates the
light distribution at its specific location. The shine is negligible by comparison.

e Near 0% Visibility: The chroma is entirely hidden because the shine dominates the
light distribution at that location.

[ Lhroma Chroma Chroma

Specular
[ Chroma

ChromaVisibility =

The same definition can be applied to the visibility of Shine.

Shine .
| Specular Specular * Shine

[ Shine

ShineVisibility =
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Examples of distribution:

Shine and
Chroma

Overlapping

Visibility
Shine

Visibility
Chroma

Comment

Example

100%

66%

33%

The distributions are the same to within a
multiplicative constant. Overlapping is
100%. Shine represents 2/3 of the Specular
light (Shine + Chroma) and Chroma 1/3,
hence the visibility values.

Treated
red hair

il

100%

~100%

~0%

The distributions are the same to within a
multiplicative constant. Overlapping is
100%. Shine represents almost all the
specular light and chroma is negligible,
hence the visibility values.

Treated
black hair

50%

83%

66%

The distributions are shifted by half of their
width. Overlapping is 50%. Left half of the
Shine is not overlapped with chroma so is
totally visible (50%) while right half
represents 2/3 of the specular light (33%)
hence an 83% visibility of the shine. Right
half of the Chroma is not overlapped with
shine so is totally visible (50%) while right
half represents 1/3 of the specular light
(17%) hence a 67% visibility of the chroma.

Untreated
red hair

0%

100%

100%

The distributions are totally separated.
Overlapping is 0%. Both Shine and Chroma
represent 100% of the specular light at their
own location. Visibility is 100% for both.

Untreated
red hair

~0%

~100%

50%

The distributions are almost totally
separated. Overlapping is 0%. The shine
always represents about all the specular
light at is location. Visibility of shine is close
to 100%. Chroma represents half of the
specular light at its location. Visibility of
chroma is 50%.

Untreated
black hair

= il A

50%

33%

83%

The width of the shine is 1/2 of the width of
the chroma. The Overlapping is 50%. The
shine represents 1/3 of the specular light at
its location, visibility of shine is 33%. The
wing half of the chroma represents all the
specular light (50%) while the center half
represents 2/3 of the specular light (33%),
hence a total visibility of the chroma of 83%.

Treated
bleached
hair
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The distributions are separated, overlapping
is almost 0%. The shine represents almost of

the specular light at its location. Visibility is | Untreated
~NO, ~ 0, ~ [s)
|J_—l-1 0% 100% 67% close to 100%. Chroma represents 2/3 of the | red hair

specular light at its location, its visibility is
67%.

Color measurements (L*a*b* Color space as a relative tool)

To evaluate color, the system calibrates its native RGB camera data into the CIELAB
(L*a*b*) color space. The L*a*b* model is mathematically designed to approximate
human vision, making it perceptually uniform — meaning a numerical change in the
values corresponds directly to a proportionate visual change perceived by the human eye.

The CIELAB maps colors across three axes:

e L* (Lightness): The overall brightness, from 0 (pure black) to 100 (pure white).
e a* (Green-Red axis): Negative values indicate green, positive values indicate red.

e b* (Blue-Yellow axis): Negative values indicate blue, positive values indicate
yellow.

Important Distinction: Relative Analysis vs. Absolute Colorimetry

It is critical to understand that while the system utilizes an RGB to L*a*b* calibration, it
does not function as an absolute, hardware-independent colorimeter. Standardized
absolute color measurement requires strict adherence to specific optical geometries
(such as d/8° integrating spheres or 45°/0° directional illumination) that capture the total
reflected light in a highly controlled manner.

Our system intentionally diverges from these standard protocols. The core strength of
this architecture relies on utilizing specialized geometries—such as polarization imaging—
to deliberately separate the reflected light into distinct, isolated components: Shine,
Chroma, and Diffuse light.

Because we are physically dividing the light and altering the measurement geometry to
achieve this separation, the resulting L*a*b* coordinates cannot be treated as universal,
absolute values that will perfectly match a benchtop spectrophotometer or a
standardized color swatch.
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Instead, the L*a*b* space is utilized here strictly as a highly precise relative measurement
tool. It allows the system to accurately quantify color differences (often referred to as AE).
This is exceptionally useful for evaluating the exact color shift between the chroma and
the underlying diffused on a single sample, or for tracking the relative color degradation
of a sample across multiple tests. It measures the dynamics of color change rather than
providing an absolute color identity.

In the SAMBA Hair software, the L*a*b* color is exclusively measured on the Chroma and
the Diffused. The shine is excluded as it physically doesn’t provide information on the
color of the hair itself. The measurement itself only uses the area around the center,
between -11 and +11 degrees.

1.5. Experimental Results on Hair — Multiple colors

The prominence of the chroma and diffuse components depends heavily on the
underlying hair shade. As hair transitions from lighter to darker shades, chroma becomes
significantly less visible. In extremely dark hair, both chroma and diffuse light are virtually
negligible, completely absorbed by the hair's pigmentation. Conversely, in lighter shades
like blonde, the chroma and diffuse components dominate the visual appearance.

Interestingly, across all shades of untreated hair, the total amount of Shine remains
remarkably consistent. This aligns perfectly with optical principles: because shine is a
purely external, first-surface reflection off the hair cuticle, it is independent of the hair's
internal color.

1.5.1. Example on blond hair

Images Profiles
Sum (Sh+Ch+D) .\, Shine ™\ Chroma Diffused v
110-
100-
90-
80-
70-
60-
50-
40-
30-
20-
10-
is do g5 30 35 20 45 d0 5 6 4 1o 15 20 25 30 3 40 4
Angle (deq)
BNT Reich-Robbins
Luster Value 4.35 9.16

Page 22/81



1.5.2. Example on brown hair

Images

Profiles

Sum (Sh+Ch+D) "\, Shine . Chroma Diffused .\,

15-
10-

20 -15 <10 -5 0 5 10 15
Angle (deg)

-45 -40 -35 -30 -25 20 25 30 35 40 45

BNT Reich-Robbins

Luster Value

16.46 46.35

1.5.3. Example on black hair

Images

Profiles

Sum (Sh+Ch+D) .\, Shine .\, Chroma ™\ Diffused ™\

45 -40 -35 -30 -25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45

Angle (deg)

BNT Reich-Robbins

Luster Value

35.18 152.27
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2. Hardware

2.1. List of components

When unpacking the system, please make sure you have all the following items:

SAMBA Hair system

Measurement Cylinder
May be a 3- grooves or
a 6-grooves cylinder

-
o ®

Hair clamps and screws
(x3 or x 6 depending on cylinder)

Check-up cylinder

Computer
(Laptop or All-in-one)

QO

2 USB cables
(one USB 3.0 and one USB 2.0)

Power cable and adapter for
SAMBA Hair system
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2.2. SAMBA Hair system description
Below is a description of the exterior of the SAMBA Hair system:

{—— Enclosure

Connectors
(in the back)

<:I Motorized plate

(to put cylinder on)

2.3. Connections

Below is a description of the back panel connectors:

) (]
BOSSA NOVA
Samba Heiv JISION
Motors Connector

ON/OFF
ON / OFF Switch —— :>-
(USB 2.0)
sV

POWER IN
Power Connector [+] ! C: —1 Camera Connector
(USB 3.0)
CEol
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To connect the system:

e Use the USB 2.0 cable (grey or blue interior)
to connect the Motors Connector to a USB
2.0 port on your computer

e Use the USB 3.0 cable (blue interior) to
connect the Camera Connector to a USB 3.0
port on your computer

e Use the power cable to connect the Power
connector to an electric plug

To turn the system on, just use the on/off switch once all cables are connected. When
switched on, a small LED on the power button will turn on, indicating that the system is
properly powered.

2.4. Measurement Cylinder

The measurement cylinder is composed of:

e a base that can magnetically be attached to the
translation plate of the SAMBA Hair system

e a rotating cylinder whose axis is attached to the
base by the sides

e an additional screw attachment on the side to
lock the cylinder if needed

The cylinder has 3 or 6 grooves on which
individual hair swatches can be put using:

e Afixed spring plunger on one side
e Aremovable clamp on the other
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The measurement cylinder can rotate on its own
axis. Once put on the translation plate, the
cylinder axis itself can be magnetically connected
- via its magnet on the side - to another magnet
in the SAMBA Hair system.

This allows the SAMBA Hair system to take
measurements on up to 3 or 6 swatches at the
same time, with up to 10 different positions of
each swatch by rotating the cylinder (cf. SAMBA
Hair Software to configure the grooves and
positions).

2.5. Check-up Cylinder

The check-up cylinder only has 2 grooves and cannot
rotate. The 2 grooves are supposed to
accommodate:

e One shiny black paper band
e One shiny white paper band

The 2 bands are supposed to be tightened using the
2 clamps provided and do not have to be removed
between check-ups.

During the check-up process (cf. Check-Up process),
the check-up cylinder must be put on the plate in a
specific position, as shown in the image on the side:

e The cylinder must be put against the “L” edge
of the translation plate

e The 2 magnets under the cylinder should
attach to the magnets of the plate

e The white band should be on the inside and
the black band on the outside (as shown in
the image)
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3. SAMBA Hair Software

Locate the SAMBA HAIR Software icon on the desktop of your computer:

Double-click to launch the SAMBA Hair software.

e The system doesn’t have to be turned on or connected to the computer for export
and/or measurement preview/analysis.

e The system must be turned on and connected to the computer for the acquisition
of new measurements and automated check-up of the system

3.1. Log-in window

When you launch the SAMBA Hair software, it will ask you to log-in with a user account.
To access the software, you can either:

e enter your username and your password in the corresponding space and click on
Log-in

e or click on Guest access

If this is the first time you are using the SAMBA Hair

software, the default and only account you can access €D saMBA Hair
will be:
LOG IN
e Username: “admin”
Username
e Password: “admin”
e Level: Admin (roles are explained later in the Password
“User Settings” section)
5 Log-In
You can also use Guest access to preview some
measurements, but a lot of functionalities are
deactivated with Guest access.

Additional user accounts can be created once you have access to the User Settings.
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3.2. Main Menu

Once logged in you have access to the main menu.
Depending on the account level you have, some
functionality may have been disabled (cf. User

Settings for more details). ﬁ 6 W »

From here, you have access to: Version 4.2.0.1

| @ samea Hair -

e Acquisition: for acquiring new measurements Acquisition
in standard or campaign mode

i i Analysi
e Analysis: for analyzing your standard or JTEEHE

campaign measurements in standard or

. Image Comparison
campaign mode

e Image comparison: to display images directly ' Export
in the software for comparison or exporting
images Check-up

e Export: for exporting numerical data, graphs User Settings

and images
e Check-up: to launch a check-up process Exit
e User settings: to configure user accounts BOSSA NOVA
VISION

e Exit

3.3. Acquisition Menu

The Acquisition menu enables the user to acquire new measurements using the SAMBA
Hair system, as well as manage / preview your measurements data.

a X
‘ Acquisition mode 7

| .
: Standard] Campaign Cancel

\

Once you click on Acquisition, you have the choice between Standard acquisition and
Campaign acquisition.

In both cases, your measurements are done the same way, and the data is identical.
However, the data management system is different, and the campaign mode will require
more user input when doing the measurements, as explained in the corresponding
sections.
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3.4. Standard Acquisition

The Standard acquisition enables the —=
user to acquire new measurements M#m T M
using the SAMBA Hair system, as well

as manage and preview your
measurements data in a very basic

way (cf. Data management -

Standard Acquisition).

L

You can access this menu without

being connected to the SAMBA Hair
system, in which case you will only be N EEY TS .
able tO manage / preVIeW your Study Sub-study Messurement R

measurements, as well as export your
data, and the Connect button will be

greyed out.

3.4.1. Data management — Standard Acquisition

All the measurements taken using the Standard Acquisition mode are saved in a folder
named SAMBA DATA located by default on the desktop of the computer or in your
application folder.

It is separated into 3 subdivisions: Study, Sub-study and Measurement.

STUDY 1 SUB-FOLDER 2
SAMBA DATA -
: MEASUREMENT 3

You can manage all your measurements from the Measurements section.

MEASUREMENTS v
Study Sub-study Measurement
December2022 ~ Cec03 ~ A
encrypted_archived Decls

November 2022
Test_Overlap_Visibility
TestExe

testrename
TactcDUT

EXPORT
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You can Add / Rename / Archive a new Study or Sub-Study by right-clicking in the
corresponding list and selecting the appropriate command.

You can also Rename / Archive / Look up an existing Measurement by right-clicking in the
corresponding list and selecting the appropriate command.

Study / Sub-Study Measurements
Add Rename
Archive
Rename
Archive Lock up data

When you archive measurements, the measurements images will be deleted and
unavailable for preview, but the numerical data can still be exported. More details about
the Archived measurements are available in the Export Menu section of this Manual.

More details about the Look up data option are available in the Look up measurements
— Standard acquisition section of this Manual.

The Export button allows you to export data / graphs
/ images of one or several measurements.
EXPORT

More details about the Export option are available in
the Export Menu section of this Manual.

3.4.2. Connecting to the hardware — Standard acquisition

Using the Connect/Disconnect button, you can connect
and disconnect the camera and the motors of the SAMBA
Hair hardware.

CONNECT

You can only take measurements with the hardware
connected in the first place.

When clicking on Connect, the system will start the initialization of the camera, as well as
the 4 different motors used for the automation of the measurement:

e Motor in front of the illumination

e Motor in front of the camera

e Motor of the plate holding the cylinder

e Motor moving the cylinder around its axis

Once the connection process is over, the plate will be outside of the system, ready for the
user to put the cylinder on for measurements.
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3.4.3. Acquiring measurements — Standard Acquisition

Before starting the acquisition of new measurements, some steps must be taken
beforehand:

Putting your samples on the measurement cylinder

You can put up to 3 or 6 hair swatches on the cylinder
(depending on the type of cylinder you have) for your
measurements. For each swatch:

e Clip the top of your hair swatch with the spring
plunger attached to the fixed bar

e Clamp the bottom of your hair swatch with one of
the removable clamps

Putting the measurement cylinder on the plate

Once all your hair swatches are correctly positioned on the
cylinder, put your cylinder on the plate. The plate will be
in its “out” position only if the SAMBA Hair system
hardware is connected (cf. Connecting to the hardware —
Standard acquisition).

The 4 magnets on the bottom of the cylinder should
position the cylinder in its correct position on the plate,
and against the L-shape border.

Naming and selecting the cylinder grooves for your measurements

On the SAMPLES section, you can input up to

3 or 6 measurements names depending on
your cylinder settings, corresponding to the 3
or 6 grooves of the measurement cylinder.

Cylinder
going in

CLEAR
ALL

You need to select the grooves containing the
swatches you want the system to do a
measurement on and put the corresponding
name before doing an acquisition.

SAMPLES

O 0Oo o oo

The CLEAR ALL button will empty all
measurements name fields
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Configuring which cylinder positions to use for measurements

On the POSITIONS section, you can select up
to 10 positions. At least 1 position needs to
be selected to start a measurement.

wv
All the swatches selected in SAMPLES will be 5
. . . . =
measured in all the positions selected in this 2
H o
section. Fid Conton Al []
position position
The “All” checkbox will either check or
uncheck all positions
Select the Study / Sub-study to save the data in
You need to select the Study
and Sub-study you want to sy | bty . Measurement :

save your measurements in S scasaE
before doing an acquisition.

Starting the acquisition

Once you are ready to start the acquisition, you can
click on Capture.

CAPTURE

The plate with the cylinder will go back in the SAMBA
Hair enclosure, and the image acquisition of the
SAMPLES and POSITIONS selected will start

A new window will pop up informing you about the il Posiion 0109) | 0
status of the acquisition. It will display: Sezped) (I
e The name of the ongoing measurement conentymesaing -

e The groove number of this measurement
The cylinder position it is currently on
A global progress bar

If you wish to CANCEL the ongoing acquisition, you can click on the CANCEL button. The
system will finish the current groove/position it is on and then cancel the rest of the
measurements. All data will be automatically saved and processed during this acquisition
process.

At the end of the acquisition process, the plate will automatically move out from the
system so that the cylinder with the swatches can be removed.
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The time needed for doing all the measurements required can be quite long (up to
20 / 30 minutes), especially if you selected a large number of grooves and positions
and/or if your swatches are dark in color (longer exposure time required)

3.4.4. Look up measurements — Standard acquisition

It is possible to preview measurements by HE”E_"‘E
right-clicking on a measurement you want to Archive
look up and the click on Look up data. Look up data

A progress bar will pop up to check the progress as the software will load up all the
positions saved with this measurement.

Once loading is finished, you will have a new window in which are available images of
measurements, intensity profiles and numerical data regarding luster, as well as specular,
diffused, shine and Chroma data.

{ SAMBA Hair

1 l Postion 0

Interiity fus)

45 40 35 30 25 20 45 .10 S 0 5 10 1S 20 25 30 35 40 45
Angle (deg)

g All (Lumimance) I Specular I Shine I Cheoma I Diffused ] Band Geometry
BNT | Reich-Robbins Guiolet
- Luster Value 492 10.37 166.34

sters | specdse | oitused | shine | cheoma | tvab*color

Active Measurement nn B Bar

|
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The main window can be described as follows:

1. Positions Selector: you can select which position (from 0 to 9) is displayed. You can
only select a position that has been previously measured

2. Image Display tab: you can select which image to display (Intensity, Specular,
Shine, Chroma or Diffused) using the tab on the left

3. Numerical Data tab: you can visualize all the numerical parameters (profiles and
profiles parameters) of the measurement you loaded, at the position you selected

4. Comparison of positions: you can list and have a simple comparison of numerical
data from all the positions (up to 10 positions) you used for the acquisition, with
Average and Standard deviation values calculated in the tables

5. Exit: you can exit to go back to the Acquisition window

6. Active / Inactive measurement: The user can toggle on or off this option on any
measurement to remove a specific acquisition from further export and analysis
done by the SAMBA Hair software. This only de-activates the current position

3.4.5. Measurements preview — Standard Acquisition

A quick preview of your measurement is available in the Standard acquisition window by
selecting the Preview checkbox just above the Measurement list.

test X
a

Shine Chroma Diffused

# positions 2

Measurement @ Preview BNT 524

test 1 - Smin RR | 1126

test 2 - 15min ]

test 3 - 75 min pec  2996.79

test 4 - 135 min el (5365
I* 0
a* 0
b* 0

* average over all positions
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The preview window will display:

e the images of Shine, Chroma and Diffused
e alimited number of numerical parameters including:

o

@)
@)
@)
@)

the BNT luster (BNT)

the Reich-Robbins luster (RR)
the specular intensity (Spec)
the diffused intensity (Diff)
the diffused color (L*, a*, b*)

3.4.6. Top Menu - Standard acquisition

Re-check Connection Troubleshooting Settings  Exit

The top menu on the standard acquisition mode contains the following actionable

items:

o Re-check: the software will check the hardware connection again to be able to
connect to the SAMBA Hair hardware

e Connection troubleshooting: if the system has trouble connecting to the
hardware, this opens a tool that can troubleshoot and reconfigure the motor
and camera connection (cf. Troubleshooting section for additional details)

e Light:

Once the hardware is

connected, the user can use this Light RSl
option to manually turn on or off

Turn on
the light in the system. This won’t r Turn off ‘
affect the automated operation of - -

measurements by the system

e Settings:

o Exposure: You can select Auto-Exposure for your
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Auto-Exposure (Y/N)

measurements (strongly recommended) or
manually set the exposure time for the images
taken by the system (not recommended except for
advanced users)

Click OK to save the changes
[ o |




Cylinder Settings

o Cylinder: You can select the cylinder type (3 or 6
grooves) to use with your system. It will affect the
interface and the pre-set positions used during the u
measurements.

3-grooves cylinder

1" wide

6-grooves cylinder &

Select Set as default to set this setting as the
default option when launching the SAMBA Hair
software

172" wide

] set as default

Click OK to save the changes =

o Archive: this setting is not available in Standard acquisition

3.5. Campaign Acquisition

- a

The Campaign acquisition enables the
Serber Waiv CAMPAIGN ACQUISITION

user to acquire new measurements
using the SAMBA Hair system, as well

SAMPLES IDs___ TREATMENT Groups

=

(]
as manage and preview your @ | 1
. &} B | ot
measurements data using the - - |
. (£ [E]
Campaign data management system : -
(cf. Data management — Campaign
Acquisition).
You can access this menu without CAMPAIGN SETTINGS .
being connected to the SAMBA Hair e £ .
system, in which case you will only be
able to manage / preview your — i

campaigns and measurements.

3.5.1. Data management — Campaign Acquisition

All the measurements taken using the Campaign Acquisition mode are saved in a folder
named SAMBA CAMPAIGN located by default on the desktop of the computer or in your
application folder.

The Campaign mode uses a different data management system relying on the user setting

up several measurement parameters beforehand, that will be used to identify and analyze
the measurement later.
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CAMPAIGN XXX
SAMPLES TREATMENT

. SAMPLE A

savpies Y REP#
POSITIONS

SAMPLE Z

While the Standard Acquisition mode can be used for individual measurements without
much preparation, it is strongly advised to prepare a protocol to follow before taking
measurements using the Campaign Acquisition mode.

Organizing your measurement using the Campaign Acquisition mode will facilitate the
measurements analysis later on.

Campaign name

A campaign is used to group all measurements that will be analyzed together and
compared with one another. If measurements in a campaign can be analyzed separately
and independently from one another, it may be preferable to create multiple campaigns.

Example: you are planning on launching a study on the effects of your new shine
spray that withstands humidity better than concurrent products. You will create a
single campaign that will include all measurements made with your product, but
also with concurrent products, or control products.
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Events

The first parameter characterizing a campaign is Events. They usually characterize a
chronological order in which your samples follow a protocol in successive steps, and you
are taking measurements in-between each event.

Example: your campaign focuses on the lasting effect of a Shine product in high-
humidity conditions. Your events will follow a chronological order and can be
labeled as follows:

Before product application
After product application

After product + 1H 80% RH
After product + 2H 80% RH
After product + 4H 80% RH
After product + 8H 80% RH

Ok LNR

Positions

The second parameter characterizing a campaign is Positions. Similarly to the Standard
acquisition, up to 10 cylinder positions can be selected.

For the Campaign mode, this selection will equally apply to all measurements of the same
campaign and is decided at the creation of the campaign (cf. 3.5.2Creating a campaign —
Campaign Acquisition).

During Analysis, different positions are considered repetitions of the same measurement,
and not separate measurements.

Sample IDs, Sample Groups and Treatment Groups

On top of setting up the parameters for your campaign, you also need to characterize the
parameters for your individual measurements.

Three different parameters will be used to characterize a measurement:

e Sample ID: this is the parameter identifying a unique sample (a hair swatch, a cut
of material, etc.)

e Sample groups: this is the parameter identifying samples belonging to the same

group (specific hair type, hair color, identical material, etc.). Samples from the
same group and treatment group can be bundled together during analysis

Page 39/81



e Treatment groups: this is the parameter identifying which treatment group a
measurement falls under (it can be a product name, a humidity level, a specific
protocol, etc.). We advise using different samples for different treatments groups,
even if the software will not prevent you from using the same samples in different
treatment groups.

Example: | want to study the effect of my product on virgin blond hair and bleached
damaged hair. | will use 2 Sample groups (Virgin and Bleached) containing 6
samples each. | will then divide each sample group into the 2 Treatment groups
(Control and Shine Product).

TREATMENT Group 1 TREATMENT Group 2
Control Group Shine Product Group

SAMPLE C SAMPLE F SAMPLE | SAMPLE L

Repetitions
Finally, if a measurement is taken with the exact same parameters as another existing
measurement, this new measurement will count as a repetition of the earlier

measurement and will be given a repetition number.

This is done automatically by the SAMBA Hair software during the campaign acquisition
process.
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3.5.2. Creating a campaign — Campaign Acquisition

To select, edit or create a campaign from the
Campaign Acquisition window, click on the
icon on the right side of the Campaign name
indicator.

A new window will appear, where you will be
able to select an existing campaign from the
list on the left side of the window.

The parameters of the selected campaign
(Description, Event labels, Positions) will also
be displayed.

The list can be ordered and / or filtered using
the options available in the top menu.

A SEARCH indicator can also help you filter
through existing campaigns.

You can create a new campaign, edit an
existing campaign or archive a campaign by
clicking on one of the icons above the list of
campaigns

If you create or edit a campaign, a new
window will open where you can add / edit
your campaign. The parameters for the
campaign are:

e (Campaign name

e Campaign positions

e Campaign description
e Campaign event labels

All fields need to be filled to save/edit a
campaign.

Once you have saved a new campaign, you just have to select it from the campaign list and click on

SELECT.
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Description

CAMPAIGN

Positions
)0 ooo
0

CAMPAIGN SETTINGS v

7
=
g
0
g
-
w
=
@

- 9

REPETITION #
o o o o o o

EY sAMBA Hair
Order  Filter
CAMPAIGN e /s o Description
Name Last edited test
Test Campaign 2/3/2026 414 PM
Shine test 5/22/2024 8:58 AM
Shampoo cleaning effect 2/26/2026 11:20 AM
Sample Campaign 2/26/2026 11:21 AM
umidity pratection - Product 2/3/2026 6:00 PM Time labels
evl i
Positions
O0O0O00 oo0oo
SEARCH
5] SELECT X CANCEL
Create / Edit / Archive

B sAmBA Hair
|

|
Name

Description

1 Positions

ADD CAMPAIGN

Event

5] SAVE % CANCEL ‘

labels




Example: your campaign focuses on the lasting effect of a Shine product in high
humidity conditions. Your Add Campaign window would look like this:

SAMEA Hair

ADD CAMPAIGN

! MName Event labels
| Humidity protection - Product X Before product application
] Description

After product application
Campaign focuses an lasting shine
effect of Product X under high After product + TH 80% RH

humidity conditions After product + 2H 80% RH

After product + 4H 80% RH

Positions

gesooooeses e X CANCEL ‘

3.5.3. Connecting to the hardware — Campaign acquisition

Using the Connect/Disconnect button, you can connect
and disconnect the camera and the motors of the SAMBA
Hair hardware.

CONNECT

You can only take measurements with the hardware
connected in the first place.

When clicking on Connect, the system will start the initialization of the camera, as well as
the 4 different motors used for the automation of the measurement:

e Motorin front of the illumination

e Motor in front of the camera

e Motor of the plate holding the cylinder

e Motor moving the cylinder around its axis

Once the connection process is over, the plate will be outside of the system, ready for the
user to put the cylinder on for measurements.
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3.5.4. Acquiring measurements — Campaign Acquisition

Before starting the acquisition of new measurements, some steps must be taken

beforehand:

Putting your samples on the measurement cylinder

You can put up to 3 or 6 hair swatches on the cylinder
(depending on the type of cylinder you have) for your

measurements. For each swatch:

e Clip the top of your hair swatch with the spring

plunger attached to the fixed bar

e Clamp the bottom of your hair swatch with one of

the removable clamps

Putting the measurement cylinder on the plate

Once all your hair swatches are correctly positioned on the
cylinder, put your cylinder on the plate. The plate will be
in its “out” position only if the SAMBA Hair system
hardware is connected (cf. Connecting to the hardware —

Campaign acquisition).

The 4 magnets on the bottom of the cylinder should
position the cylinder in its correct position on the plate,

and against the L-shape border.

Selecting your Sample IDs and Treatments groups

On the SAMPLES section, you can input up to
3 or 6 measurements depending on your
cylinder settings, corresponding to the 3 or 6
grooves of the measurement cylinder. For
each groove, you will need to set a Sample Id
and a Treatment Group.

To select, edit or create a Sample Id, click on
the icon on the right of the name indicator on
the left.

To select, edit or create a Treatment group,

click on the icon on the right of the name
indicator on the right.
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Creating your Sample IDs and Sample groups

After clicking on the corresponding indicator, a
new window will appear, where you will be

able to select an existing Sample from the list | 2%
on the left side of the window. SAVIPLE © 4 8 o
Name Last edited Group For SEBUM plus SHAMPOO
. . . B-1 8/14/2023 6:30 PM EBleach | Campaign
The description of the selected Sample will also B2 e/42023630PM  Bieach
. B-3 8/14/2023 6:31 PM EBleach
be dlSpIayed B4 8/14/2023 6:31 PM Bleach
B-5 8/14/2023 6:35 PM Bleach
B-6 8/14/2023 6:35 PM Bleach
. . . Elack 1/12/2023 5113 PM testl
The list can be ordered and / or filtered using BlackBand  2/3/2026523PM  Blacksand
h ions available in th menu.
the optio s available the top menu SEARCH
A SEARCH indicator can also help you filter S B
through existing Samples.
You can create a new Sample, edit an existing © / U
Sample or archive a Sample by clicking on one
of the icons above the list of campaigns Create / Edit / Archive
If you create or edit a Sample, a new window
will open where you can add / edit your T X
Sample. The parameters for the Sample are:
ADD SAMPLE
e Sample name
| MName sample group
d Sample group . Virgin-1 Virgin ~
e Sample description Description |
Virgin-1

All fields need to be filled to save a new Sample | ‘

The sample group can be selected from the
drop-down list. You can also create a new
Sample group by typing the name directly into
the drop-down control.

Once you have saved a new sample, you just have to select it from the sample list and click on SELECT.
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Creating your Treatments groups

After clicking on the corresponding indicator, a
new window will appear, where you will be able
to select an existing treatment from the list on
the left side of the window.

The description of the selected treatment will
also be displayed.

The list can be ordered and / or filtered using
the options available in the top menu.

A SEARCH indicator can also help you filter
through existing treatments.

You can create a new treatment, edit an existing
treatment or archive a treatment by clicking on
one of the icons above the list of treatments

If you create or edit a treatment, a new window
will open where you can add / edit your
treatment. The parameters for the treatment
are:

e Treatment name
e Treatment description

All fields need to be filled to save a new
treatment.

Once you have saved a new treatment, you just have to select it from the treatment list and click on

SELECT.
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Order  Filter

TREATMENT Group e 7 0
Name Last edited
Water 8/15/2023 10:33 AM
6/12/2024 3:51 PM
2/5/2026 8:29 AM
6/15/2023 4:20 PM
8/15/2023 10:32 AM
8/15/2023 10:32 AM
Sebum + Dry shampoo 1/16/2023 1:52 PM
Sebum 6/13/2023 454 PM

SEARCH

Description
Water wash for sebum cleaning test

Shine treatment
Shine Product Group
Shine Infusion
Shampoo 2
Shampoo 1

© /7 0

Create / Edit / Archive

| BB saMEA Hair

ADD TREATMENT Group

Mame
Shine Product X00(

Description

Product XXX protocol

- Rinse for 30 second under 20C water
- Apply XX mL of product per swatch

- Air dry for XX mlnutesl

5] SsAvE % CANCEL ‘




Example: Let’s revisit our previous example of our shine product with 2 sample
groups and 2 treatment groups, as described below.

TREATMENT Group 1 TREATMENT Group 2
Control Group Shine Product Group

SAMPLE C SAMPLE F SAMPLE | SAMPLE L

The first step is to create samples and sample groups:

SAMPLE © 7 U SAMPLE © /7 0

Name Date created Group Name Date created Group

R3 6/12/2024 3:52 PM RedDyed SAMPLE F 2/5/2026 8:20 AM Virgin
SAMPLE A 2/5/2026 8:17 AM virgin SAMPLE G 2/5/2026 8:22 AM Bleached
SAMPLE B 2/5/2026 8:18 AM Virgin SAMPLE H 2/5/2026 8:22 AM Bleached
SAMPLE C 2/5/2026 8:19 AM Virgin SAMPLE | 2/53/2026 8:22 AM Bleached
SAMPLE D 2/5/2026 8:20 AM Virgin SAMPLE ) 2/5/2026 8:23 AM Bleached
SAMPLE E 2/5/2026 8:20 AM Virgin SAMPLE K 2/5/2026 8:23 AM Bleached
SAMPLE F 2/5/2026 8:20 AM Virgin SAMPLE L 2/5/2026 8:23 AM Bleached

SAMPLE G 2/5/2026 8:22 AM Bleached UB-1 8/14/2023 35 PM  Ultra-bleach
The second step is to create the Treatment groups:

TREATMENT Group © 7 0

Description
Name Last edited Shine Product Group
Control Group 2/5/2026 8:28 AM
Shine Product Group 2/5/2026 8:29 AM
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Selecting your Sample IDs and Sample groups

Once you have created the relevant SAMPLES and TREATMENT Groups, you can then
select both of these parameters for each groove where you have put the corresponding
samples.

SAMPLES IDs TREATMENT Groups

] SAMPLE & Z Contral Group Z

As an example, below is an image of what it would look like if you were putting SAMPLES
A to F on your cylinder before starting your measurements.

SAMPLES IDs TREATMENT Groups

(] SAMPLE A Z Control Group Z

[ ] SAMPLE B z Control Group Z T

(] SAMPLE C A contralGroup | [ | cylinder
going in

(] SAMPLE D Z Control Group Z |

[ ] SAMPLE E z Control Group Z

[ ] SAMPLE F Z Control Group Z

CLEAR ALL

You need to select the grooves containing the swatches you want the system to do a
measurement before doing an acquisition.

You also click on CLEAR ALL to reset all SAMPLES and TREATMENT Groups and start over.
Warning: You cannot run an acquisition with 2 identical sample IDs as they are

supposed to be unique. If you try running an acquisition with 2 identical sample IDs,
an error will pop up

ERROR

You can't run measurements with 2 identical samples
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Selecting your events

By default, the pre-selected events for your grooves/samples will be the first on the list
you created during the campaign creation. You can select a different event for each
individual groove/sample using the Events selection list on the bottom right of the
window.

Before product o
F
ufl Before product F| o
g J Before product application 0
After product application 0
E After product + 1H 80% RH
; After product + 2H 80% RH o
L After product + 4H 80% RH 0
' | -

If all events are identical for all samples, you can select the first event and the click on
Time match so that all Events are set to the one you just selected.

The Repetition # list will increment the number from 0 to 1 then 2 (etc.) if the software
detects that earlier acquisitions with the exact same input parameters have already been

made.

Starting the acquisition

Once you are ready to start the acquisition, you can
click on Capture.

The plate with the cylinder will go back in the SAMBA
Hair enclosure, and the image acquisition of the
SAMPLES / TREATMENT / EVENTS / REPETITIONS and
POSITIONS selected will start

A new window will pop up informing you about the
status of the acquisition. It will display:

The name of the ongoing measurement
The groove number of this measurement
The cylinder position it is currently on

A global progress bar
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CAPTURE

CANCEL




If you wish to CANCEL the ongoing acquisition, you can click on the CANCEL button. The
system will finish the current groove/position it is on and then cancel the rest of the
measurements. All data will be automatically saved and processed during this acquisition
process.

At the end of the acquisition process, the plate will automatically move out from the
system so that the cylinder with the swatches can be removed.

The time needed for doing all the measurements required can be quite long (up to
20 / 30 minutes), especially if you selected a large number of grooves and positions
and/or if your swatches are dark in color (longer exposure time required)

3.5.5. Look up measurements — Campaign acquisition
It is possible to preview Campaign measurements by right-clicking on PREVIEW

CAMPAIGN DATA.

A new window will pop-up with list of all measurements included in the Campaign, as well
as the numerical data associated with. Measurements with a green background are Active
measurements, while measurements with a red background are Inactive measurements.

When you right-click on any measurement in the list, you can choose:

Include
Exclude

Lock up data

¢ Include: change the measurement to Active
e Exclude: change the measurement to Inactive
e Look-up data: open a new Preview measurement window

The Preview Measurement window is identical to the one described in Section 3.4.4.
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3.5.6. Top Menu — Campaign acquisition

Re-check Connection Troubleshooting Settings  EBxit

The top menu on the campaign acquisition mode contains the following actionable
items:

e Re-check: the software will check the hardware connection again to be able to
connect to the SAMBA Hair hardware

e Connection troubleshooting: if the system has trouble connecting to the
hardware, this opens a tool that can troubleshoot and reconfigure the motor
and camera connection (cf. Troubleshooting section for additional details)

e Light: Once the hardware is

connected, the user can use this Settings
option to manually turn on or off T

the light in the system. This won’t r Turn off L
affect the automated operation of - - [

measurements by the system

e Settings:

Exposu% Settings

o Exposure: You can select Auto-Exposure for your
measurements (strongly recommended) or
manually set the exposure time for the images
taken by the system (not recommended except for
advanced users)

Auto-Exposure (Y/N)

Click OK to save the changes

Coc J cmer
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©)

o

Cylinder: You can select the cylinder type (3 or 6
grooves) to use with your system. It will affect the
interface and the pre-set positions used during the
measurements.

Select Set as default to set this setting as the default
option when launching the SAMBA Hair software

Click OK to save the changes

Archive: this setting is exclusive to the Campaign acquisition mode and
allows the user to review previously archived campaign. When selected

Cylinder Settings

3-grooves cylinder

1" wide

6-grooves cylinder &

172" wide

] set as default

Coc I cmnca

a new window with a list of Archived Campaigns will pop up.

ED sAMBA Hair

Archived Campaigns Description

Name Size (MB) test

Tile India ]
Campaign 1 )
Cavinkare ter ]
DENKA - Artificial Hair ]

CavinKare Bis 0 Time labels

CavinKare 0 evl

Test Campaign 60

Positions

Restore from Archive Delete Raw Images

From this window, you can:

= review the Archived Campaigns information

= delete the Raw Images associated with these Campaigns, if it is

not necessary to keep them

= restore them from the Archive as long as the Raw images have

not been previously deleted




3.6. Analysis Menu

The Analysis menu provides analysis tools for the user to process data from either the
Standard acquisition or the Campaign acquisition mode.

When you click on Analysis from the Main menu, you have the choice between the
analysis of Standard measurements or Campaign measurements.

Analysis mode 7

Campaign Cancel

3.6.1. Analysis Menu - Standard

The analysis tool available for Standard acquisition allows the user to conduct groups
comparison using a specific number of statistical analysis tools.

The initial window looks as below:

Sub-study

After -T1 - Sample A
After -T2 - Sample B
After - T3 - Sample C
After

-T4 - Sample D

1 [ Ceorsop ]
Statistical Groups

Display type

Measurement ~

Clear group
© Add Group

Remove Group

) Show Results Exit

On the left side, the measurements are listed using the standard data management
system (study / sub-folder / measurement).

On the right side, the measurements can be separated into groups. The number of groups

is set by the user by clicking on Add Group or Remove Group until the right number of
groups is set.
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In the example below, 8 groups have been created. You can display all the groups by
using the horizontal scrollbar at the bottom of the list of groups.

| Group 4 ‘ ‘ Group 5 | | Group 6 | ‘ Group 7

‘ | Group 8

Once the right number of groups has been created, you
can move the measurements to their assigned group by
selecting the measurement(s) you want to add, right-
click, and click on Add to Group X where X is the group
you want to add these measurements to.

You can move a single measurement, or several
measurements by clicking on the measurements while
holding on SHIFT or CTRL on your keyboard.

You can also add a sub-study or study by selecting one
in the corresponding list, right-clicking on it and click on
Add to Group X. However, you can only add a single
sub-study or a single study at a time.

It is also possible to Preview your measurements using
the same menu. The Preview Measurement window is
identical to the one described in Section 3.4.4.

You can also change the way the measurements are
displayed within the group by using the Display type
drop-down menu. You can then decide to
include/exclude the name of the study or sub-study to
the names within the groups.
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Statistical Groups

Study

BMV Tests 987
Fake Skin
Measurements H
Shine Study on T
Tiles - Dec 2024

Sub-study

After -T1 - Sample A
After -T2 - Sample B
After - T3 - Sample C
After - T4 - Sample D
Before -T1
Before -T2
Before - T3
Before -T4

Initial Tacte

Measurement
Preview

Add to Group 1
Add to Group 2
Add to Group 3
Add to Group 4
Add to Group 5
Add to Group &
Add to Group 7
Add to Group 8

@~ @ b

Display type
Study / Sub-study / Measurement
Sub-study / Measurement
¥ Study / Sub-study / Measurement




The groups will be displayed as below depending on the display type you have selected.

‘ Group 1 ‘ ‘ Group 1 ‘ | Group 1 ‘
| Shine Study on T\Before - T141 | | Before - 111 | | 1 |
| Shine Study on T\Before - T142 | | Before - T2 | | 2 |
| Shine Study on T\Before - T113 | | Before - T113 | | 3 |
| Shine Study on T\Before - T1'd | | Before - T1'd | | 4 |
| Shine Study on T\Before - TI'G | | Befores - T1'5 | | 5 |
| Shine Study on T\Before - T1VE | | Before - T1VG | | & |
| Shine Study on T\Before - TIVT | | Before - TIVT | | 7 |
| Shine Study on T\Before - T1VE | | Before - T1'S | | ] |

Clear group Clear group

Once all your groups have been created, and all
relevant measurements have been added to their
corresponding groups, you can click on the Show !':J Show Results
Results button to display the numerical data
comparison window.

The new window will look similar to the image below. There are 2 main sections:

e The box plot and parameter selection control on the left side
e Thetable containing numerical data and statistical analysis parameter on the right

side
Box Plot Select parameter # Mean  Median sD %CY MAX MIN Shapiro-Wilk
Group 1 8 27231 269.66 1472 5.40 298.66  256.60 0403450
3607 Group 2 8 259.11 25834 1809 6.21 277.30 22951 0430138
340~ Group 3 8 25946 26011 1646 634 28137  236.02 0794518
320-| Group 4 8 27271 27106  25.08 .20 303.38 24242 0.275253
300-] Group 5 8 43.26 44.37 2570 5942 86.56 2.69 0.856795
280+ Group 6 8 11399 11043 1197 1050 13224 10015 0.133676
Group 7 8 15846 16084 1822 11.50 188.06 137564 0427536
2607 % % Group 8 8 175.27 180.31 20.04 1657 212.94 135.81 0486701
240-|
220~
200~ ANOVA - p-value L Tukey HSD post hoc comparisons
1807 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Gr
180~ Group 1 0.8989 0.9112 10000 0.0001 0.0001 0.0001 0.
140- Group 2 1.0000 0.8841 0.0001 0.0001 0.0001 0.
120-| Group 3 0.8975 0.0001 0.0001 0.0001 0.
100-] Group 4 0.0001 0.0001 0.0001 0.
80| Group 5 0.0001 0.0001 0.
Group 6 0.0015 0.
60
Group 7 0.
40|
20+
o]
-20-
Groupl  Group2  Group3  Groupd  Group5  Groupé  Group7  Groupd
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Box plot

On the left side is the box plot diagram. It
will display the data from the groups that
were created earlier.

Select parameter L1

The parameter displayed can be changed
by using the Select parameter control at
the top right corner of the graph.

4 BNT
ReichRobhbins
Guiolet

Spec_Int

For each group, a statistical analysis of the data is done and displayed in a box plot using

the following standard:

4 Qutlier — More than Q3 + 1.5x IQR

_—..-» Maximum - Greatest value excluding outliers

-» Upper quartile - Q3

f . Median - Middle value of dataset Q2

lTI """"""""" B » Lower quartile - Q1

IQR (Inter-Quartile Range)

Q3-Q1

% Ces Minimum - Lowest value excluding outliers

—-» Qutlier-Less than Q1-1.5xIQR

Groups results

On the right side, there are several values for the statistical analysis of your groups. The
top table provides a snapshot of the basic properties and distribution of the data within

each individual group.

# Mean  Median sD % CV Ty,
Group 1 8 27231 28986 1472 540 298.60

8

8

Group 2
Group 3
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25911 25834 1809 621 277.30
25946 26011 1646 634 281.37

AN Shapira-Wilk
256.60 0.403460
229.51 0.430138
236.02 0.794519



e # (Count): The total number of measurements or data points analyzed in that
specific group

¢ Mean: The mathematical average of all measurements in the group

¢ Maedian: The exact middle value when all measurements are lined up from lowest
to highest. Comparing the Median to the Mean helps identify if a few extreme
outliers are skewing the average

e SD (Standard Deviation): A measure of how spread out your data is. A low SD
means the measurements are tightly clustered around the mean (highly
consistent), while a high SD means they are more spread out

e %CV (Coefficient of Variation): The standard deviation expressed as a percentage
of the mean. This is extremely useful for comparing the variability of different
groups, even if their overall measurement scales are completely different

e MAX / MIN: The absolute highest and lowest single measurements recorded in
that group

o Shapiro-Wilk: This tests whether your data follows a "normal" distribution (a
standard bell curve). The number shown is a p-value.

o How to read it: If the value is greater than 0.05, your data is considered
normally distributed. (Normal distribution is generally required for the
ANOVA test below to be fully accurate)

ANOVA p-value

The Analysis of Variance (ANOVA) looks at all groups simultaneously to answer one
question: Is there a significant difference somewhere among these groups?

ANOVA - p-value 0.000000

How to read it: If the p-value is less than 0.05, there is a statistically significant
difference between at least two of the groups

Statistical significance of inter-group comparison
If the ANOVA tells you a difference exists, the Tukey test tells you exactly where that

difference is. It compares every possible pair of groups against each other (e.g., Group 1
vs. Group 2).
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e How toread it: Look at the intersection of any two groups in the grid. The number
is the p-value for that specific pair. If the value is less than 0.05, those two specific
groups are significantly different from one another

Group 2 Group 3 Group 4 Group 3 Group @ Group 7 Gr

Group 1 0.8989 09112 1.0000 0.0001 0.0001 0.0001 0.
Group 2 1.0000 0.8841 0.0001 0.0001 0.0001 0.
Group 3 0.8975 0.0001 0.0001 0.0001 0.
Group 4 0.0001 0.0001 0.0001 0.
Group 5 0.0001 0.0001 0.
Group & 0.0015 0.
Group 7 0.

In the statistical analysis automatically provided by the software, the p-values are
calculated using the Tukey-Kramer HSD with Games & Howell correction. This means:

e Tukey-Kramer: compared to the regular Tukey test, which assumes that every
single group has the exact same number of samples, the Tukey-Kramer method is
a mathematical adjustment that allows the test to remain accurate even when the
sample sizes (#) are different across the groups

e Games & Howell correction: compared to the regular Tukey test, Games-Howell
correction is a robust alternative that specifically does not assume your groups
have equal variances

Overall, this indicates that the post hoc analysis has been automatically adjusted to

remain highly accurate even if your groups have different sample sizes or differing levels
of internal variance.

Export analysis

You can export the results from the group statistical analysis into Excel by clicking on the

export analysis button.
Export analysis

It will export all the numerical data from all measurements included in the comparison,
separated by group, as well as the statistical analysis results for all parameters.
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3.6.2. Analysis Menu — Campaign

The analysis tool available for Campaign acquisition allows the user to conduct multiple
types of data comparison, including groups comparison using a specific number of
statistical analysis tools.

The top of the initial window looks as below:

TREATMENT GROUPS SAMPLE GROUPS SAMPLE IDs

CAMPAIGN Name Name Name

Shampoo 1 Bleach B-1 ‘

Analysis options

Shampoo 2 Dark B-2
Water Ultra-bleach B-3
Include Archived Campaigns (] B-4

[ shampoo deaning effet ]

MANAGE CAMPAIGN B-6

2
SELECT ALL [ SELECT ALL [ SELECT ALL [J APPIY Selection

Campaign Selection & Management (left side)

This section allows users to select the campaign they
wish to analyze, as well as manage overall campaign
settings.

e Campaign Dropdown Menu: Allows the user to
select the active campaign from a list of available CAMPAIGN
projects. |

Shampoo cleaning effect W |

Include Archived Campaigns [_]

¢ Include Archived Campaigns: Toggling this option
will populate the Campaign Dropdown with
hidden campaigns that have been archived. i

e Manage campaign: Opens a separate dialog
window to display individual measurements
included in the campaign (cf. Section 3.5.5)

e EXIT: Closes Campaign Analysis
Data Filtering & Selection Lists (middle)
These three central list boxes allow users to filter down the specific data subsets they

want to include in the analysis. Each column operates hierarchically or categorically.

e TREATMENT GROUPS: Displays the treatments applied in the selected campaign.
Users can click to select specific groups.

e SAMPLE GROUPs: Displays the categories of samples being tested. Users can click
to select specific groups.
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e SAMPLE IDs: A scrollable list displaying the specific, individual sample identifiers
associated with the selections made in the previous columns. Users can click to
select specific IDs.

e SELECT ALL: Located at the bottom of each of the three list boxes, these checkboxes
allow users to quickly select or deselect all items within that specific column.

TREATMENT GROUPS SAMPLE GROUPS SAMPLE IDs

Name Name MName
Shampoo 1 Bleach B-1
Shampoo 2 Dark B-2
Water Ultra-bleach B-3
B-4
B-5
B-G
D-1
D-2
n-2

SELECT ALL [ SELECT ALL [] SELECT ALL []

Analysis Options & Execution (right side)
This panel configures the specific statistical
parameters applied when the data is processed.

¢ Remove outliers: When checked, the software
will automatically identify and exclude
statistical outliers from the main analysis.

o Note: outliers are still kept in the
calculation  for  general  "group
statistics."” For this specific tool, outliers cemove outliers €@
are points considered at +/- 3 STDEV

Analysis options

e Bundle samples by group: When active, this
will aggregate individual sample data into their STDEV as percentage
sample groups for summary analysis.

. STDEY as percentage: Wher\ a.ctlve, this option Apply Selection
will display standard deviation values as a
Coefficient of Variation (%CV) rather than
absolute units.

e Apply Selection: the software will process the
active Campaign using the chosen Treatment
Groups, Sample Groups, Sample IDs, and
Analysis Options to generate the results.
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Once you have selected your campaign, the type of measurements you want to analyze,
and checked the settings you want to apply, clicking on Apply Selection will populate the
bottom part of the windows with multiple graphs and tables.

Four different analyses in multiple tabs are available:
e Product / samples comparison

Chronological evolution

Events comparison

Groups statistics

Product / samples comparison

This view is designed to compare different treatments or samples of the same event side-
by-side

Graph Display & Controls (Left Panel)
This section provides a visual representation of your dataset based on the selected
parameters.

e Value to display: Allows the user to select which specific metric or measurement
variable is plotted on the Y-axis and included in the Data and Comparison tables

e Comparison Graph: A dynamic bar chart visualizing the data.

o The X-axis is organized by Sample Groups / individual IDs / Treatment
groups depending on 2 settings:
= The Bundle samples by group
= The Select Graph parameter

Samples bundled by group

Select Graph = SAMPLES Select Graph = TREATMENT

65- 65-

60 60-

W ow BB
50 8 8 85 & 8 8
[ A S

i 3
E

&8

e - 9 e
g 5 g g
H

ch Dark

-. -. -. T HEm .
-] -
EH H 2

Uitra-bleach
Ultra-bleach
Ultra-bleach
mp
Shampoo 1
Shampoo 2
Shampoo 1
Shampoo 2

2
5 g
&

Shs

Water shampoa 1 Shampoo 2 Ultra-bleach Blea
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Samples NOT bundled by group

Select Graph = SAMPLES Select Graph = TREATMENT
Comparisen Graph Value to display BNT v

66- 66=

R
B E 3 3
£ £ 8 8 3 3

UB-1 UB-2 UB-3 UB-4 UB.S UB6 B.1 B2 B

o The vertical lines extending from the top of each bar represent the
standard deviation (error bars), giving a quick visual indicator of data
variance.

Global Filters (Top Right)
These dropdowns dictate what specific slice of the campaign data is currently being
analyzed and visualized.

o Select Event: Filters the data by a specific event

¢ Select Graph: Changes the grouping logic or layout of the visual graph (cf. graph
images above)

Select Event Washed hair w

Select Graph Treatments ~

Data & Statistical Tables (Right Panel)
These tables provide the raw numbers and statistical calculations that correspond directly
to the visual graph

o Note: all tables in all sections of the campaign analysis windows can be directly
copied to the clipboard by right clicking on it and selecting Export Data to
Clipboard

4,07 iA4 43,50

0.33 Export Data to Clipboard I
&

4.3 L =
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o DATA Table

o

o

Provides the absolute measurement values for every combination
Beneath each primary value, it displays the calculated Standard Deviation
(STDEV), in absolute value or percentage
DATA
Ultra-bleach  Bleach  Dark
Water 457 7.04 4530
STDEV 0.33 060  6.60
Shampoo 1 436 733 46.54
STDEV 0.34 046 401
Shampoo 2 345 764 4915
STDEV 0.17 048 418

e Comparison Table

o
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Select reference: this control sets the baseline for the statistical
comparison below it
Percentage Difference: The main values in this table show how much
higher (+) or lower (-) a specific group scored compared to the chosen
reference group
p-value: Located beneath each percentage, this number tells you if the
difference between that group and the reference group is mathematically
significant (typically, a p-value < 0.05 is considered significant). These p-
values are calculated using Welch's t-test.

Select reference Water -

Comparison
Ultra-bleach Bleach Dark

Water +000%  +000% +0.00%
p-value 1.0000 1.0000 1.0000

Shampoo 1 -470 % +495% +274%
p-value 0.0052 0.0048 0.3140

Shampoo2  -2450%  +845% +851%
p-value 0.0000 0.0000  0.0027



Chronological evolution

This view is designed to compare different treatments or samples of multiple events
sequentially

Graph Display & Controls (Left Panel)

This section visualizes how your selected measurements change over a series of
sequential events.

¢ Value to display: Allows the user to select the specific metric being plotted on the
vertical Y-axis and included in the corresponding table

e Chronological Graph: A dynamic line chart tracking the data across different
sequential events.

o The X-axis represents the sequential timeline of the experiment using
events

o Each continuous line represents a specific dataset tracking through those
stages

o The small vertical ticks on each data point represent the error bars for that
specific measurement.

Chronological evolution Value to display BNT v I

64-

60-

+

{
i
e - e

Washed hair After sebum After sebum p 24h After shampoo
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Selection & Filtering Controls (Top Right)

These tools allow users to identify lines on the graph and filter which data series are
currently visible or highlighted.

e Legend: Provides a quick visual Legend
reference for the color-coding used Shwater . =
) . ] ampoo
in the graph. In this view, colors are shampoo2 [

assigned to specific treatments

o Select Graph: Determines the

Select Graph
primary grouping logic for the lines

Treatments w
drawn on the graph (Samples or TR
e Graph I|§t: D!splays a '|ISt of all active Graph list
data series displayed in the graph
Treatment Sample
L Water Ultra-bleach
o Note: Double-clicking on a Water Bleach
specific row in this list will Water Dark
highlight the corresponding Shampoo 1 Ultra-bleach
line on the graph to the left. shampoo 1 Bleach
Shampoo 1 Dark

Chronological Data Table

This section provides the raw numerical data displayed in the graph

Treatment Sample Washed hair After sebum  After sebum p 2.
Water Ultra-bleach 4.57 7.67 7.66
Water Bleach 7.04 11.64 11.50
Water Dark 45,30 5270 52.50

Shampoo 1 Ultra-bleach 4.36 7.88 7.51

Shampoo 1 Bleach 7.39 12.58 1217

Shampoo 1 Dark 46.54 54.24 54.02

Shampoo 2 Ultra-bleach 345 5.74 5.58

Shampoo 2 Bleach 7.64 13.83 13.20

Shampoo 2 Dark 4815 58.12 54.73

The columns correspond to the treatment, samples and sequence of events, allowing
users to read the exact numeric progression over time. Each row corresponds to a single
line graph displayed.
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Events comparison

This view is designed to compare the same sample / sample group and same treatment
between 2 specific events over the complete range of parameters available.

Event Selection & Filtering
This control panel sets the parameters for a direct comparison between 2 events over.

e Selection Event before: Select the first
event used as a reference for the

Selection Event before

comparison Washed hair ~
e Selection Event after: Select the second Selection Event after
event used for the comparison After sebum v

e Select Displayed Sample or Group: Filters

the data to isolate one SpECiﬁC type of Select Displayed Sample or Group
sample or sample group Ultra-bleach =

e Select Treatment group to analyze: Filters Select Treatment group to analyze
the data to isolate one specific applied Shampoo 1 h
treatment

e Analysis: Launch the comparison analysis

using the settings set by the user
Evolution Data Table

This table breaks down exactly how all the metrics changed between your selected
"before" and "after" events.

e Metric Categories (Far Left): The first two columns organize the data into broad
families (e.g., Luster, Specular, Shine) and then list the specific variable being
measured (e.g., BNT, Spec_Int)

e Value Event 1 & Value Event 2: These columns display the raw, calculated
numerical averages for the metric at the starting event and the ending event,
respectively.

e Evolution: This shows the calculated difference between Event 1 and Event 2. It is

typically expressed as a percentage (+ for an increase, - for a decrease) but may
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also be shown in specific units like degrees (deg.) or points (pts) depending on the
metric.

e p-value: This number determines if the change seen in the "Evolution" column is
statistically significant. A p-value of less than 0.05 means the change is real and
significant. These p-values are calculated using Welch's t-test.

Value Event 1 Value Event 2 Evolution p-value €
BNT 436 7.88 + 80,71 % 0.0000
Luster ReichRobbins 7.43 13.66 +83.80 % 0.0000
Guiolet 110.94 161.69 +4574 % 0.0000
Spec_Int 4641.02 423315 -B.79 % 0.0000
Spec_Theta 14.97 11.86 -20.75 % 0.0000
Specular Spec_ W _visual 20.29 1430 -2953 % 0.0000
Spec_Max 154.44 178.50 + 24.06 deg. 0.0000
Spec_Center 0.59 1.12 + 0017 % 0.2666
Shine_Int 584,49 593.64 +1.56 % 0.5876
Shine Shine_Theta 5.49 5.70 +3.82 % 0.2154
Shine_Max 44,50 49,50 + 5.00 deg. 0.0000
Shine_Center 412 1.87 - 5445 % 0.0000
Chroma_lnt 4056.53 3639.51 -10.28 % 0.0000
Chroma Chroma_Theta 15.32 13.89 -9.33 % 0.0000
Chroma_Max 138.08 137.48 - 0.57 deg. 0.8181
Chroma_Center -4,11 -0.76 -B157 % 0.0000
Diffused Diff_Int 4190.81 2618.44 -37.52 % 0.0000
Diff_Max 53.72 37.56 - 16,16 0.0000
Diff L 16.83 13.20 - 3.63 0.0000
Color Diffused Diff_a 112 0.65 - 047 0.0000
Diff b 8.29 5.73 -2.55 0.0000
Chroma_L 16.15 15.47 - 0.68 0.0000
Color Chroma Chroma_a -0.62 -0.31 +0.32 0.0000
Chroma_b 4,13 4,84 + 0.71 pts 0.0000
Cverlapping 79.06 87.13 + 8.07 pts 0.0000
Misc. shine_visibility 17.96 18,69 +0.74 pts 0.1005
Chroma_Visibility 88,16 86,66 0.0020

Understanding the Color Coding

The rows in the table are automatically color-coded to give users a rapid visual summary
of the results:

e Green Rows: Indicate a statistically significant increase (positive evolution)
between Event 1 and Event 2 (p-value < 0.05).

e Red Rows: Indicate a statistically significant decrease (negative evolution)
between Event 1 and Event 2 (p-value < 0.05).

e Grey Rows: Indicate that the change is not statistically significant (p-value > 0.05).
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Groups statistics

This section provides a groups comparison identical to what is used in Section 3.6.1. but
adapted to measurements acquired via the Campaign acquisition.

Group Builder

While previous screens rely on global dropdowns to filter predefined campaign data, this
screen allows users to manually construct their own bespoke testing groups for highly
specific comparisons.

Group 6

Shamgoa 1_Utrs-clezch US-3_After

Snampos 1_Utrs-oiesch US-4_fter

Shampoo 1
‘Water
‘Water
Shampao 1
Shampoo 1
Water
‘Water
Shampoo 1
Shampoo 1

Measurement List

Ultra-bleach
Ultra-bleach
Ultra-bleach
Ultra-bleach
Ultra-bleach
Ultra-bleach
Ultra-bleach
Ultra-bleach
Ultra-bleach

us-4
UB-1
UB-2
UB-3
UB-4
UB-1
UB-2
UB-3
uB-4

After sebum

After sebum p 24h
After sebum p 24h
After sebum p 24h
After sebum p 24h
After shampoo
After shampoo
After shampoo
After shampoo

Statistical Groups

(] Add Group

Show Results

e Group Containers: Instead of standard categories, users have distinct "buckets"
(Group 1 through Group X). Users can then populate these groups.

e Measurement List: List all measurements filtered in the analysis. You can add
individual measurements to any existing group by right clicking and clicking on
Add to Group X

e Add Group / Remove Group: Add or Remove group from the list of groups
available to match the number of desired groups for comparison

¢ Clear Group: Completely clear the corresponding group of all measurements

Show results: switch the displayed tab to show the comparison results

The comparison results tab is identical to what is described in Section 3.6.1. Please refer
to this section for additional information.
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3.7. Image Comparison Menu

The image comparison provides the user with tools to display up to 10 measurements
next to one another for a visual comparison directly using the SAMBA Hair software.

Similarly to the analysis tool, the comparison can be made between standard
measurements or campaign measurements

What images do you want to display ?

] Campaign Cancel

3.7.1. Data Selection & Filtering

This section is a hierarchical browser that allows users to select specific visual samples to
display.

Depending on whether you selected Standard or Campaign, the data selection tool
available on the left side of the window will differ:

e Study / Sub-study / Measurement (for Standard): the measurements here are
listed using the standard data management system

e Campaign / Sample/ Treatment / Event / Rep# (for Campaign): the
measurements here are listed using the campaign management system

Study Campaign
BMV Tests 987 Test Campaign
Fake Skin
Measurements H
Shine Study on T

Sub-study Sample
Samples Japan - 26-03-11 BlackBand1
Tests WhiteBand1
Treatment
Measurement Mo Treatment
black
bland
testrange
testrangeblack
Event Rep#
TO RO

R
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e Arrow (Up/Down): These controls are used to push selected items down into the
active display list (down arrow), or to remove them from the list (up arrow)

o Displayed images: This is the list of measurements currently displayed. A
maximum of 10 measurements can be displayed simultaneously. If more items are
pushed to the list, a new window will notify the user that the max number of
displayed images has been reached.

Maximum number of displayed images is 10

3.7.2. Visual Comparison Grid

This is the primary viewing the hair swatches shown are displayed side-by-side for direct
visual comparison.

black - testrange testrangebla
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o Image Strips: The high-resolution images of the selected samples.

e Top Labels: Automatically displays the name or ID of the sample directly above its
corresponding image.

e Position selector control: Located directly beneath each image strip, these
controls allow the user to change the position of the measurement currently
displayed

e Empty Slots: The blank columns on the right indicate that the grid can
accommodate additional images for broader comparisons (up to 10 images)

Image Settings

These settings change how the selected images are rendered on the screen

Image type Display Type Remove Saturation ?
Intensity bt Mon-Mormalized  ~ % Sat. o

o Image type: Changes the type of image currently displayed. The choice is
between:

Intensity
Specular
Shine
Chroma
Diffused

O O O O O

o Display Type: Adjusts the rendering applied to the images to Normalized or Non-
normalized.

o Non-normalized images are rendered to optimize the pixel intensity range
of the display

o Normalized images are rendered by adjusting the intensity level to the
exposure times of the images displayed, enabling them to be compared
directly on the display

¢ Remove Saturation? & % Sat: Adjust the display of the image to remove any

intensity saturation present (if any) as well as the level of saturation (0% = No
saturation anywhere on the image — 100% = keep all saturation)
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Export Settings

EXPORT COPY TO CONFIGURE
IMAGE CLIPBOARD EXPORT

e EXPORT IMAGE: Saves the current side-by-side visual comparison as a single
standalone image file to the user's hard drive

e COPY TO CLIPBOARD: Temporarily copies the current visual grid so the user can
easily paste it directly into a presentation or document

o CONFIGURE EXPORT: Opens a separate window to define formatting rules for the
exported images (cf. Configure Image Export below)

e EXIT: Closes the visual comparison module

3.7.3. Configure Image Export

IMAGE PREVIEW Image Size
2090 x 1720

Border side image
20 z

Offset left
150

Offset right

Text Color

SAVE
CONFIGURATION

EXI

o Image Preview: This central area provides a real-time preview of exactly how your
final composite image will look once exported. It automatically updates as you
adjust the settings in the panel on the right.

e Formatting Controls: These tools allow you to customize the layout, spacing, and
colors of your final exported image.
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o Image Size: Displays the final calculated
dimensions (width x height in pixels) of the
image you are about to export (e.g., 2090 x
1720)

o Border side image: Adjusts the amount of
spacing or gap between each individual sample
strip within the grid

o Offsetleft / right / top / Bottom: These controls
dictate the outer margins of the composite
image. Increasing these values adds more
empty space around the outer edges of the
entire grid, making room for labels or creating a
frame.

o Background color: Clicking this box allows you
to change the solid background color of the
exported image canvas.

o Text Color: Clicking this box allows you to
change the font color for the sample ID labels
and the axis labels so they contrast properly
with your chosen background

e SAVE CONFIGURATION: Applies your chosen layout
and color settings and save this configuration for future

exports using the Image comparison tool

o EXIT: Exit the Configure Image Export window
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3.8. Export Menu

You access the export menu either from the acquisition window or the main window.

Once you access the export menu, the following window will be displayed:

Before - 12 3
Before - T3 2
Before - T4 (= Before -T2
Initial Tests 1
Second Tests

Study Sub-study Measurement for EXPORT
BMV Tests 987 After - T1 - Sample 1 = Shine Study on T
Fake Skin After - T2 - Sample 2 =] Befare - T1
Measurements H After - T3 - Sample 3 1
Shine Study on T After - T4 - Sample 4 4
Tiles - Dec 2024 Before -T1 5
6
T
3

4
3
2

Add STUDY Add Sub-STUDY Add MEASUREMENT

[ Include images [ Include profiles
Current Measurements | Archived Measurements | Campaign

Save as ...
s (Bxcel) | EXPORT EXIT

You can export:

e Current Measurements: Those are measurements whose images are still saved
in a SAMBA Hair folder, and you can still export profiles and images

e Campaign: You can export measurements belonging to the same campaign
together with the option to include profiles and images. You can include
Archived campaigns, but this will restrict your export to numerical data only.

e Archived Measurements: When a measurement is archived, the raw images
associated with the measurements are deleted, but the numerical data is still
saved in the database of the software. Only numerical data (no profile or images)
can be exported for those measurements

Archiving measurement can be necessary if you are running low on disk space, and if
you no longer require images and profiles from those measurements.

If the DATA PATH was changed between some campaigns/measurements (migrations
from one computer to another, for example), your archived measurements will be
filtered by the name of the DATA Folder

PATH | E7nDocuments\Softwares\SAMBA HAIR SYSTEM e
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You can add complete study / sub-study folders or individual measurement to the
export list by clicking on the appropriate button

Add 5STUDY Add Sub-5TUDY Add MEASUREMENT

for EXPORT

o Test Overlap_Visibility ~
The list of all the measurements ready = T
to be exported will be displayed in the 6
export list on the right side of the i
window ;

= TestSEH2
You can clear the list by clicking on 5 Odsbert
“Export List” 2

CLEAR EXPORT LIST

For Current Measurements, you can include images and/or profiles with the data being
exported.

[] Include images [] Include profiles

Please note that including either profiles and/or images will require a reprocessing
of the raw images, and therefore, will be significantly longer depending on the
number of measurements you are exporting

You can select the file format in which

your data will be exported: Save as ...
o .ixt xls (Bxcel] |«
O .CsV
o xls

Once you are ready to export the data you need, just click on Export to select where the
data will be saved. The selected location will automatically open once the export
process is over.
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3.9. Check-Up process

It is recommended to perform a system check before running measurements (typically in

the morning before starting a day of testing). Once you click on Check-Up in the main
menu of the SAMBA Hair software, the following window will open.

Position both the white and black glossy papers
on the grooves of the 2-grooves-cylinder

Please make sure that both white
and black glossy
papers are properly
clamped in
White paper should be positionned
towards the inside of the system,

while the black paper should be
positionned towards the outside

CHECK CENTER

CONFIRM

CANCEL

From this window, you can either:

e Start a new check-up process
e Open the Check-up center to access past check-up data

3.9.1. Doing a check-up

To start a new check-up, you need to click on the Confirm button. If you wish to go back
to the main menu, you can click on the Cancel button.

The system will check the connection with the hardware, and then start the initialization
of the camera, as well as the 3 different motors used for the automation of the check-up:

e Motor in front of the illumination

e Motor in front of the camera
e Motor of the plate holding the cylinder

Once this is done, the plate will pull-out from the system and you will be able to put the
check-up cylinder, as explained in the window that should appear on the screen.
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Put the cylinder on the plate

Put the cylinder on the plate as
shown on the image on the left

White band should be on the left,
closest to the SAMBA Hair entrance

Black band should be on the right

Click confirm to launch the check-
up process

CONFIRM
CANCEL

As explained by the description, you need to put the check-up cylinder on the plate of the
SAMBA Hair.

As mentioned before in this manual, the
check-up cylinder only has 2 grooves and
cannot rotate. The 2 grooves are
supposed to accommodate:

e One shiny black paper band
e One shiny white paper band

The 2 bands are supposed to be tightened
using the 2 clamps provided and do not
have to be removed between check-ups

The check-up cylinder is positioned on
the base plate using magnets. The 2
magnets on the bottom of the cylinder
should position the cylinder in its correct
position, and against the L-shape border.

Please make sur that the white and black
band are in the correct grooves
compared to the magnet (as shown in
the image on the right).

Once the cylinder is correctly positioned, click on the Confirm button to start the check-
up measurement.
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3.9.2. Check-up Results

Once the check-up measurement is over, the results will be displayed in a new window
with images and numerical data. Images will show the specular and diffused images of
both the white and black shiny paper.

In the results table are displayed several parameters with their calibrated value and their
measured value with a PASS/FAIL status.

— RESULTS

Calibrated | Measured Status

Value Value (Y/N)

Contrast Ratio 800.00 147048 PASS

Alignment 0.00 -0.30 PASS

Band Width 1.50 143 PASS

White Spec 35.00 55.80 FAIL

White Diff 6.05 6.42 PASS

Black Spec 79.00 67.02 PASS

The check-up indicates that your system may have

= a 3 Open
some issues. For further instructions, please refer to User Manual
the user manual or contact a Bossa Nova employee.

Black |  White 20

If all check points pass, the system is ready to be used.

e The Contrast ratio checks the alignment of the polarizers used in the system. A
low value means that the separation between specular and diffused won’t be
done correctly.

A FAIL requires a measured value lower than the calibrated value

e The Alignment checks that the shine band on the black glossy paper is straight and
centered at 0 deg (middle of the image)
A FAIL requires a measured value over +/- 1 deg of the calibrated value

e The Band Width checks the focus of the camera by looking at the width of the
shine band on the black and white glossy paper strips

A FAIL requires a measured over +/- 20% of the calibrated value

e The White Spec, White Diff and Black Spec check the illumination intensity of the
LED bar compared to its initial value on respectively
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o the specular of the white band
o the diffused of the white band
o the specular of the black band

A FAIL requires a measured over +/- 20% of the calibrated value

3.9.3. What to do if one or more check points do not pass?

Depending on the results, the message underneath the results table can vary:

If all parameters are

Your system is working correctl
PASS : ”' ? Y

If the contrast ratio is

too |OW, the SyStem can Your contrast ratio seems low. You can try to do a Polarizer
. . polarizer calibration and re-do a check-up to see if it Calibration
do a recalibration of the fixes your contrast ratio issue.

polarizers automatically.

It will take a few minutes, but you will be asked to redo a check-up once the polarizer
calibration has been done.

If the contrast ratio is still failing, please get a report file and contact a Bossa Nova
employee (cf. Check-up Center)

If another parameter
than the contrast ratio is

. . The check-up indicates that your system may have Oven

faili ng, you wi Il be some issues. For further instructions, please refer to User I;:lanual
. the user manual or contact a Bossa Nova emplovee.

prompted to this user

manual.

In this case, the best course of action would be to get a report file and contact a Bossa
Nova employee (cf. Check-up Center)
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3.9.4. Check-up Center

If you still have an issue with the system and need a report file to send for
troubleshooting, you can go to the Check-up Center that you can access by clicking on
Check center button from the Check-up window

It will display:
e all the system check-ups done in the past in a list on the left side of the window
e the results from the selected check-up in a small table
e the progression of a single parameter (selected by the user) over a fixed number
of check-ups

PROGRESSION
#2022 A 1800-
= 2023 1600-
= January
= 4 1400
#- 5 1200
a0 ¥ 1000~
= 10 %
248 PM FAIL = so0-( WIGMM® ¢ (1 -
600
400-
200-] l F
W 0 1 1 1 1 1 i 1 1 |
0 20 40 60 B0 100 120 140 160 178
Ref Value Check-Up #
contrast_ratio 800.00 1470.48 PASS
center 0.00 -0.30 PASS Parameter Contrast ratio |« Display Last Al |~
width 1.50 143 Pass
spec_intensity 35.00 55.80 FAIL
diff_intensity 6.05 642 PASS -
spec_intensity_b 79.00 67.02 PASS B Create Report x Exit

From this window, you can also create a calibration report file (.zip format) to send for
troubleshooting.

Just click on the “Create report” button and a folder containing all report files (old and
new) will be opened. You can then send the latest calibration report (.zip file) to
info@bossanovavision.com (make sure to include the name of your company and the best
way to reach you) or contact your local agent.
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3.10. User Settings
By default, the only account available on the first use of the SAMBA Hair software is the
admin/admin account with Admin privileges (cf. table below). You can use the “User
settings” if you are using an account with admin privileges.

USER LIST © /7 0
Username Permission Last Login Created A
admin Admin 12/7/2022 6:00 PM
Robert Advanced User 11/177/2022 10:51 AM /972022 4.28 PM
testuser Advanced User /60,2022 0:29 PM 8/6,/2022 6:28 PM
test Advanced User 11/3/2022 812 AM 11/3/2022 812 AM
user User 11/16/2022 116 PM 11/3/2022 812 AM
admin2 Admin 111772022 12:00 PM 11/17/2022 10:31 AM
W
EXIT

A list of all existing users with their permission level, user creation date and last login
date is displayed on the main window.

Using the buttons on the top right of the
window, you can either:

e Addanew user e 7 0

e Edit the permission and password
of the selected user
e Delete a user

Below is a summary of the permission of all levels of access, including the guest access
which doesn’t require a user/password login.
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Admin Advanced User Guest
User
Open Standard
Acquisition Y Y Y Y
Menu
Preview
Standard Y Y Y Y
measurements
Open Campaign
Acquisition Y Y Y N
Menu
Preview
Campaign Y Y Y N
measurements
Standa.rd Y Y Y N
Analysis
Campalgn Y y v N
Analysis
Imagg Y Y Y Y
Comparison
Export data Y Y Y N
Conduct Y Y Y N
acquisitions
Do a check-up Y Y N N
Access Check-up Y Y N N
center
Acces.f, User Y N N N
settings
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