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Fiber orientation

RUMBA Sensor . extraction/display
Laptop PC with pre-

loaded software +
Controller
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Rumba in-vivo Rumba Laboratory set-up

Tripod (included) Lab Setup (included) for
for in-vivo measurement measurement on hair tresses
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Spatial distribution of the hair fibers

Shape/Alignment (straight to curly + styling)

Existing technique: Fiber/Hair Orientation Measurement
- conventional imaging + image analysis/image
processing

New technique: Measurement of physical parameter
related to the orientation of the fiber using polarization
analysis/imaging
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Color coded Orientation image

Intensity (Visible)
Conventional Image

Intensity image (NIR)

RUMBA Uses NIR LEDs => Even dark hair are transparent
and can be measured
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Acquisition of
raw images
<1 second

Extraction of

modulated Deduction of

signal pixel angle = pixel
by pixel by pixel

Data analysis Extraction of
/quantitative background

data and fusion

Color coding

of angle for

display pixel
by pixel
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Live histogram from ROI

Live image
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Data Management

Srupy SUB-FOLDER MEASUREMENTS

PRODUCT A - Formuls 1 - 3 BFF {‘«FT 1
e Data Management I
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All previous measurements are easily accessible

Preview
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Orientation Histogram  Spatial analysis alsng vertical axis is RO/

Alignment coefficlent | Mean angle volee (deg) | 250

Detachable background panel
Lo R and the threshold tool included
in the software allows for easy
background extraction

backeround

Set current ROI as background [

Use erasertool [ |
Undo all background modifications [

Sty

Fusion ON/OFF |

==l
|

Gamma ; « 00 go1o1oa o
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Threshold H % i]

1
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invert - == invert
selection selection
urrent ROl as background et current ROl as background

Use eraser tool

5 r
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heasurement RiOI Mean STDEV. | Integral betw. | Maxvalue |Angle|Max Ratio Alignment
list name (deg.) (deg.] |cursors (# pix)| (¥ pixels) (deg.) Min/Int (36) | Coefficient
B Sample 1 Rect2 0.1 6.7 61159 2174 0.5 0.6 11.13
N Sample 1 Rect1 0.6 8.2 152602 5092 0.5 2.0 8.40
Area Proportional to
covered by MAX 1/STDV
Mean the ROIl.  Histogram
Up to 12 Measurements Angle in Size
can be I?aded (or the ROI Ca|lbr-?t|°" MAX Angle
duplicated) possible
with “real”
Regions of Interest can be units
assigned to any [mm?] L
Measurement Ratio Min/Integral

Standard Deviation of the
Angular Distribution in
the ROI

© Copyright Bossa Nova Technologies, LLC 2016



Bossa Nova
Tech

2

——— = Before treatment
= Hair Alignment Measurement :

|

= After treatment
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Orientation Histogram | Spatial analysis along axis in ROI

16000 -

yn in RO

Populatit

Cursor 1 3

; r The histogram is thinner, the fiber are better
o i i ' aligned.
BEFORE

Measurement ROI Mean STDEV. | Integral betw. | Max value |Angle|Max
list name (deg.) (deg.) |cursors (¥ pic)| (¥ piels) (deg.)
F1R - 0.2 20.1 707010

F1T 1.4 10.1 267102

The alignment coefficient reflects the increase
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Color coding shows visual differences

+ product + 1X flat iron + 2X flat iron + shine
spray/combing
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na munugcm_

Threshoid — ’,g 0 " sToEy tearal . .
() TRl (Rl TR TR e . . . ean . ntegral ax ngle
0 250 = Name Region Of Interest ROl width (mm) ROI height (mm) (deg.) (deg.) {# pixels) {# pixels) i)
invert
selection sample 1 Rect? 740 1089 01 6.7 61159 774 0.
Set current ROI as background ] sample 1 - 682 3465 0.7 8.6 179482 5679 0.!
Use eraser tool

Undo all background modifications
Fuston i Angle (deg.) Sample 1
Fusion ONJOFF || Gamma | v v« + g1 0 1 4 g
02 : 2 ROI Rect2

e All Data can be 445 3

° o ]

exported in Excel 2.5 6

A spreadsheet — !

— . —SL.0 7

Delete row(s) 8 Assign ROI(s) 42 7

4 41.5 6

Duplicate row Empty ROI(s) a1 6

A0.5 5

Update table */ 40 5

i - 39.5 5

39 5

Measurement =85 s

list -38 5

. Sample 1 37.5 6

- Sample 1 =l >

36.5 5
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Histograms: Alignment coefficient = Max !
Angular distribution in the Region Of Interest & ~ Area’ Stdev.

30000

—Baseline 7

25000 | e
—+ product 6
50000 —+ 1X flat iron 5
/‘ \ + 2Xflat iron 4
15000
/ —+ shine spray / combing
10000 /‘/
Jl \ q
——-—/J . & L~
45 -35 -25 -15 -5 5 15 25 35 a5

Angle 6 (deg.)

w

Population in hair tress

Alignment coefficient

[

=

0

0

Baseline +product +1Xflat +2Xflat +shine
iron iron spray /
combing
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* Hair curling Measurement

Before
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Orientation Histogram Spatial analysis along axis in ROI
Display grid [¥/] H < < V
Alignment coeff. Mean angle value (deg.) | STDEV. (deg) |

Mean angle (degfees)
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RUMBA can perform spatial analysis to count the number of cycles or the amplitude of the




Bossa Nova
Tech

Orientation (in degrees)

-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0

The ROI can be
divided into
“boxes” and
provide spatial
analysis of Mean
Angle or STDV
parameters.
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RUMBA provides the size of the Region of Interest in Real units (mm), so it is possible to track extension/shrinking of hair
swatch
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“Volumizing”

>

u “Volumizing”

Before IA 6hr 12hr
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ntation Histogram | Spatial analysis along axis in ROl & on/off
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g.) (deg.) ursors (# pic) | (% pixels) (deg.) Min/Int (3£) | Coefficie

2 19.4 127968 5.5 328 132
2 195 138735 1940 -9.5 30.7 131
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The RUMBA software can track the projected volume of the tress by counting the data pixels (the background is
extracted).
Timed measurements allows the user to start a study at t=0 and generate auto-measurements every x Minutes.
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» RUMBA is a robust, turn-key system for fiber orientation
measurement

» Thanks to the complete lab setup, RUMBA provides accurate and
repeatable in-vivo and in-vitro measurements

» Data management and comparison is very easy thanks to a user
friendly RUMBA software
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