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Starting the program Orange

& Untitled * - Orange

N ‘ Oranchada Easy

s \ Oranchada Pro & Welcome to Orange
Add Baseline  Add Noise Add Subtract

MNew Open
Find Pesks ~ FtPezks  Gen Spectra  HDR Merger

HHT Load Test

Sharpening soaibic Spectra SETEE n q (ﬁj

o Video Tutorials Get Started Examples
Metadata Maving
e e Normalize RS to WL
A . A A A
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Help us improve!

"Welcome to  Orange"
shows some important
basic functions: create a
new project, open an
existing one, or choose
from the ones we recently
worked on. There are also
links to helpful information
on how to work with
Orange.



After successful installation of Oranchada add-on, you

should see a set of widgets.
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On the left you can see the main set
of Oranchada Pro widgets:
Add Baseline, Add Noise, Subftract,

Find Peaks, Fit Peaks, Gen Spectra,

HDR Merger, HHT Sharpening, Load
File, Load Test Spectra, Merger,
Moving minimum, Normalize, RS to
WL, Recover Spikes, Resample
NUDFT, Select, Set X-axis, WL to RS,
Xaxis fine calibration and Load File
Names.



Basic structure of all widgets
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A Load File - Orange

— Main options:
g #& € = Auto update plot - Settings modification triggers plot update

B 2uto update plot . . .
i ~_ Pass datatable - Generate output compatible with widgets

<+—spoo0 1 other than oranchada

B suto process
— Auto process - Settings modification triggers auto
o 4000071 preprocessing
& Flot legend 30000 4
Load File
Load File 20000
File format W A'h;
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Preprocessing settings:
specific settings according to widget functionality
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When mouse is over a widget, Orange shows a tip with
the input and output widget channels
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. Oranchada Pro are “RC2Spectra” and “Data”.
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Multiple channels widget
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Moving minimum

RC2Specy
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When connecting a widget to another

multiple channels widget, as in the example
3 workflow, we will get the following window
AT Respecra — nwend Gezsprp™ | AN\ asking users for information which channels
to connect
Load Test Spectra Subtract
@ Edit Links - Orange ‘_;< )
AA RC2Spectra E_B Minuend (RC2Spectra) AA
Data E D Subtrahend (RC25pectra)
Moving minimum

Clear Al
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1. Load a test spectrum

& Untitled * - Orange

\‘ Oranchada Easy
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Load Test Spectra
HHT
Sharpening Lol de
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Click on the “Load Test
Spectra” widget (or drag
and drop) to put it on the
main area of the Orange
workflow

Double click on the
workflow widget (node)

> to setup parameters



r A\ Load Test Spectra - Orange

| View Window  Help
033
785
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P Set parameters/filters:
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filenames

JTOP_Ho633/Pol_HLR6:
JTOP_Ho633/50B_HLRS ]
JTOP_Ho633/SON_HLRE
/TOP_Ho633/50P_HLR6

=7 B-




M\ Load Test Spectra - Orange - O
View Window Help

Main Options ~
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2. Zoom-in spectra (inspect a specific region)

AN\ Load Test Spectra - Orange

Main Options
[] Auto update plot
[] Pass datatable

Auto process
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A\ Load Test Spectra - Orange
View Window Help

Main Options ~
[] Auto update plot “ 6 ') "I" Q E \& X=2976.1 y=—9.2e-+02
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3. Load a file

M\ Load File - Orange
View Window Help

Main Options
[] Auto update plot

[] Pass datatable
Auto process

Process
Plot

Plot legend

Load File

Load File

File format
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Select a file from a
user specified path

A Open spectra
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& This PC Name
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s\ Load File - Orange - O
View Window Help

Main Options

|:|Auto update plot ﬁ 6 9 .*. Q E \ﬁ

[] Pass datatable

Auto process 50000 A —— id(spe)=2095492175184
| process |
= - Click on “Plot” to
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4. Generate synthetic Spectra v2

~\ Gen Spectra - Orange — (] %
View Window Help
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»\ Gen Spectra - Orange

View Window Help
Main Options

Auto update plot
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Plot legend
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5. Add Baseline and Noise to synthetic spectra

WA Add Baseline - Orange (]

Main Options — .
C]Aubopupdate plot () e # .i. Q = li

B Pass datatable
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6.Generate synthetic Spectra with added Baseline and Noise

Generate synthetic spectra
with Baseline and Noise

with one widget from

“Oranchada Easy” Category

% Oranchada Easy

Y\

Gen Noisy
Spectra

% Oranchada Pro

AW WA WA

Add Baseline  Add Noise Add Subtract

M

Gen Moisy Spectra
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Main Options
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n Auto process
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Plot
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/.Find peaks

wh Find Peaks - Orange

Main Options
B 2uto update plot
B Pass datatable
u Auto process

Process

Flot
B Flot legend

Find Peaks
HHT Chain
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[ Enable shaprening
Prominence [xa] 5.00
Window length 100

Min peak width 3
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Y
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Resulting output table

2 | H1 Rczspectra[E- 1 RC2Spectra

e . . H —+— id(spe)= ==
/ Minimum required intensity e o ess 28
—+ 1 -+ 7
| -+ 2 —+ &
—+ 3 —+
Number of samples limiting the estimated area
/ for each peak
_~ Minimum required width
0
Data: 1 instance, 2048 variables
Features: 2048 numeric (no missing values)
e -45.87 o -42.81 . -39.75 o, -36.68 - -33.82 » -30.56 o -27.51 -24.4




wh Find Peaks - Orange

Main Options
B Auto update plot
B Pass datatable
H Auto process

Process

Plot
B Plot legend

Find Peaks
HHT Chain

30 50
[ Enable shaprening

Prominence [xg] 5.00
Window length 100

Min peak width 3

INRECREE

A€ Q=X A
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Set parameters through
- up/down buttons or

Window length
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Min peak Width (half prominence)

T T T
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sl Find Peaks - Orange — O
Main Options — -
8 auto update plot ﬂ é é .*.Q zli
B Pass datatable
B Auto process 50000 4 l —_I|: HII::IISPE}=EEGEBD59559?E I _i
Process . ) == -
Hilbert - Huang transform chain: -+
i 400007 2 subsequent sharpenings, with 80 and 50
W Futiegend windows width of the moving minimum
Find Peaks 000 filter
HHT Chain
= 20000 -
B Enable shaprening J
Prominence [=a] 5.00 = 10000 4
Window length 100 =
Min peak width 3 = 0 -
T T T T T
0 1000 2000 3000 4000

2 | ¥ 1RC2Spectra
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8. Fit peaks - can be placed only after Find peaks widget

Main Options -— -
H.ﬁ.ub:pupdate plot ﬁ é + ’*. Q s Ii

@ Pass datatable

B suto process 50000 - —+ s group 0 | 50000
[ Process —— group 1
; —— group 2 |
Shn w0004 Select mathematical model — group3 | 1009
B Fiot legend p — group 4
| FitPeaks —— group 5 | 3np000
1 8 Perform fit 30000 - group 6
B Flotindividual peaks — group 7
group 8 20000
20000 ~ —— group 9
- 10000
vogt 10000
SEUdoVolg
Pearson4 jPC iy
Pearson?
Y, 0.
0 1000 2000 3000 4000

Raman shift [cm™2]
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wh Fit Peaks - Orange

Main Options
B auto update plot
B rass datatable
ﬂ Auto process

Process
Plot

@ Flot legend

Fit Peaks
B rerform fit

B Flotindividual peaks
B vary baseline

Gaussian e

Kill fitting
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10000 + SARER 5000
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5000 - [0
Data: 1 instance, 2048 variables
04 Features: 2048 numeric (no missing values)
-45.87 -42.81 -39.75 -36.68 -33.62 -30.56 -27.51 -24.4]
T T T T 134 22 124 -16 -44 -40 50 77
2600 2700 2800 2900
Raman shift
Peaks: 13 instances, 12 variables
Features: 11 (1 categorical, 10 numeric) (no missing values)
Metas: string
Resu |t| ng OUtPUt ta ble Wlth CaICU Iated El guuﬁpu.i.lndex :l:uaulgp"mde |§T§.‘T§de_5tde" |44a.¢C:nter u.,:ClE:'nlts;_StdE" .r.:'oqls;igma u.ﬁii?;nqaﬁ_smerr 154,
H H 10 g07_p0 51463.4 373274 1583.28 0.343404 447518 0.364126 10.081
pa ra m ete rS fo r fl tted pea kS I n d exed 11 g07_pl 162470 3997.22 1602.37 0.137185 5.25565 0.14771 12.376
12 g08_p0 217611 13028 2906.72 0.873918 18.0356 0.585434 42,470
11724.8 3054.81 0.284542 11.881 0.314323 27977

based on each specific peak group




9. RS to WL - Raman shift to Wavelength

A RS to WL - Orange = %

Main Options

8 Auto update plot “ (‘ ') '*' Q :-’: M

\ RC2Spoctra
8 Pass datatable M J\Jn\
8 Auto process 50000 - —— idispe)=2609838230176 J .. :
( Process | . -
Ect 40000 A Load File RS to WL
@ rlot legend
RS to WL
Laser Wavelength [nm] 785.00000 = 30000 4
~ WL - Orange i (! 54
20000
-— 0
—n-
i, A€EI PQEV
M B Pas: datatable
04 B Auto process 5000 10176

T T T T T T T T u -
800 850 900 950 1000 1050 1100 1150 1200 |

R— -| Set manually laser wavelength
‘Wavelength [nm]

Plot /
2 | 4 1RC2Spectra [ 1RC2Spectra

4000
B Flot legend

The reverse functionality in: e
“WL to RS” widget 20000 -
(Wavelength to Raman shift) .|

N s ) e |

800 850 900 950 1000 1050 1100 1150 1200
' Wavelength
Load File RS to WL WL to RS avelength [nm]

%2 | 4] 1RC2Spectra [> 1RC2Spectra



30000 4 —— Wispe)=1442769900720 — i(spe}=1442798649104

1 O-Merger 25000
20000
35000 4 —— id(spe)=1442769900720

L 1500
30000 4 wh Merger - Orange
25000 4 Main Options ﬂ é * Q -— |_ 10000 A
.*. —n

[ Auto update plot =l
20000 4 5000

@ Fas: datatable ,fl
15000 4 B Auto process o -

60000 + 1200 1300 1400 1500 1600 1700
10000 Process Raman shift [cm ™3]
5000 l 50000 4

o4
T T T T T
0 500 1000 1500 2000 A_ﬂ\

Raman shift [em™]

40000 -

Load Test Spectra (1) qbé >
30000 +

& i
60000 - Q‘df:‘? 20000
Merger
50000 AA 10000 -
40000 1 Load Test Spectra (2) i wd ‘I l M l 1. | T P

0 -
30000 1 T T T T T T T
0 500 1000 1500 2000 2500 3000
20000 Raman shift [cm ™3]
10000 4

2 | 3 - B 2RC2Spectra

w W @ w0 = | he resulting spectrum is merged from the input spectra
and each spectrum is shown in a different color




11.Normalize

A Normalize - Orange

View Window Help

Main Options
Auto update plot
Pass datatable
Auto process
Process

Plot
Plot legend

Normalize
Normalization method

AEI PQ= B

0.008 -

0.007 A

0.006 -

0.005 -

0.004 -

0.003 A

0.002 A

0.001 -

0.000 A

== idispe)=1841813821280

To normalize the spectrum choose the normalization method first
between:

Unity (divide each value (y) by the sum of all values

Min-unity (subtract the minimum and normalize fo ‘unityy
Unity-density (divide each value (y) by the sum of the products
of (v) and (Ax) for each corresponding data poiny

Minmax (scale amplitudes in range [0, Ty

1000 2000 3000 4000




12.Moving minimum (estimates baseline via moving minimum)

WA Load Test Spectra - Orange — a X

m A€ Q=X
provider ——_idlspe)=1442555542784
FNMT 2750 sl Moving minimum - Orange — O o
ICV
TOP i --— 1
2300 . REI PQEVE
2250 4
SEST:‘IIE 2000 4 u Auto process 2200 4 — id(spe)=1442505687200
3::, 1750 Process .
nCAL
o0 ot 2000, L-Set the window length of the
o 8 Pt egend / moving minimum algorithm
SEMMT-M_Ho785/MeonSN
JFMNT-M_Ho785/PSTI10_if [ Moving minimum 1800 +
1000 <
tl) 560 lObO 15|00 2DIOO 2C 2|mi']
o —— Raman shift [cm™] 1600 -
& | | Moanrac_ .
The window parameter of moving 1400 1
minimum algorithm is critical -
. 1200
Larger window are usually more useful
. . 1000 -
A larger window length would result in a smoother . . . . . . .
0 500 1000 1500 2000 2500 3000

spectra, and can be used for baseline correction,
while a smaller window length would capture more
local fluctuations in the spectra. ? | %] 1RCaSpectra [3 1 RC2Spectra

Raman shift [em™]



13.Subtract Difference = Minuend - Subtrahend

wh Subtract - Qrange — a
Min Uend a quantity or number from which
. Main Options -— -
another is to be subtracted B rompen: W € P $Qz=~
— iispe)=1442555542784 n Pass datatable
77307 @ Auto process — i(spe)=1442500843536
2500
1 Process
2250 BDD i
2000 Plot
1750 -_—
1500 4
12504 AA 600 7
u
1000 %
6 560 10‘00 15‘00 ZdDO ZSbO KD‘D o % 2
Raman shift cm™] g Moving minimum aE‘ >
g 8 400
& 9
g1
Subtrahend 5
Aﬁ\ RC2Spectra — Minuend (RC2Spectra) Aﬁ\ 200 -
2200 w9 | gad Test Spectra Subtract
2000 0
a quantity or number to be

1800

T T T T T
subtracted from another 0 500 1000 1500 2000 2500 3000

Raman shift [cm™]
1600 4

1400 - ? | 1 RC2Spectra - 1 RC25pectra [21 RC2Spectra

1200 4

1000
T

T T T T T T
0 500 1000 1500 2000 2500 3000
Raman shift [cm™]

The two spectra need to be with equal length and same x-axis




14 .Resample NUDFT (Non-Uniform Discrete Fourier Transform)

—— id(spe)=1442566798544
60000 -

50000
40000
30000
20000

10000 ~

od 4 ol 1] 1.

T T T T T
500 1000 1500 2000 2500
Raman shift [cm™]

A g

Moving minimum

!

RC2Spectsy

(e S a ]

RC2Speactra AA

Resample NUDFT

Aﬁk RC2Spectra — Minuend (RC2Spectra) AA

Load Test Spectra Subtract

Ah Resample NUDFT (1) - Orange -8
Main Options

Duwwsaeset @ 4 St the Resample parameters:

- ::: 140 X-MiN - min value of new x-axis

Process

Flot

X-max 3000 =

window

bartlett
blackman
blackmanharris
bohman
boxcar
hamming

hann

nuttall

Plot legend
Resample NUDFT

K-min a S

n-bins 3000 5

bartlett w

UEFZEI'I J

X-max - max value of new x-axis
°C n-bins - number of bins

100000

80000

|-

soop Select window function

20000 ~

04

T T T T T
1000 1500 2000 2500 3000

Raman shift [cm™]

T
0 300

2 | 31 1RC2Spectra [ 1 RC2Spectra



HHT Sharpening (Hilbert - Huang Transform )

35000 A

30000 -

25000 ~

20000 -

15000 ~

10000 ~

5000 +

wl

—+ ispe)=2776275734048

wA HHT Sharpening - Orange

Main Options
[ Auto update plot
B Pass datatable

B Auto process 35000 4

Process
Plot

B Flot legend

25000 ~

[ 800 =

HHT Sharpening

] 20000 ~

T
500

T T T T T
1000 1500 2000 2500 3000
Raman shift [cm™]

15000 A

minim

um filter

1

== id(spe}=2776293211968

w000 . S€t window width of the moving

digdh 2 2

2 | ] 1RC2Spectra [ 1RC2Spectra

T
500

T T
1500 2000
Raman shift [cm™]

T
1000
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HDR Merge

»\ HDR Merger - Orange

View Window Help
Main Options

Auto update plot

Pass datatable

Auto process

Process

Plot legand

=2 | B

£ Type here to search

AEI Q=B

0.4 1

0.3 1

0.2 1

0.1 4

0.0 1+

Choose plot to see . -

—— id(spe)=1839871949504

DRMerge merges two spectra into the same x-axis, taking
he parts with the best resolution from each spectra

Useful for merging underexposed and overexposed
spectra from the same device and sample
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