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[ Data Loader-Parser-Viewer — 1-1B.txt [utf-8]

LuadFiIcl Encoding: auto —

Rows to Skip:

0 ¥ Header Present

(A)

Tool T1 -

[T CommaasDecimal  Separator: space/tab (auto) —i Parse & View Data |

Date:

Time:

Comment :
time [s]
0,000000
0,000100
0,000200
0,000300
0,000400
0,000500
0,000600
0,000700
0,000800
0,000800
0,001000

11.02.2025
12:04

Fx Fy

0,188074
0,252501
0,188074
0,188074
0,252501
0,252501
0,05%9221

Fz

0,639062
0,574636
0,703489
1,090050
0,703489
0,832343
0,832343

Fres [N]

-0,005206 0,639062 -0,005206 0,639105 PreVIGW Area

0,639062
0,316928
0,574636
0,445782
0,639062
0,445782
0,381355

0,923132
0,703140
0,927618
1,192603
0,983389
0,977381
0,917460

-0,005206 0,832343 0,252501 0,869815
0,188074 0,574636 0,639062 0,879761
0,123648 0,639062 0,381355 0,754401

Select X: Select ¥: v| Plot|  Customize Plot

Select Column(s) to Save:

Save Selected | Save All | Batch Process |

i About This Tool

Figure S2-1. Loading and viewing a file using tool T1.
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| ) Data Loader-Parser-Viewer — 1-1B.txt [utf-8]

|
LoadFiIel Encoding: auto —l|

Tool T1 - o x

Rows to Skip: |3 ¥ HeaderPresent ¥ Comma as Decimal ~ Separator:  space/tab (auto) -—ll Parse & View Dﬂa| (A)
time [s] Fx Fy Fz Fres [N]
0.0000 -0.005206 0.639062 -0.005206 0.639105 (B) |
0.0001 0.188074 0.639062 0.639062 0.923132
0.0002 0.252501 0.574636 0.316928 0.703140 ;
0.0003 0.188074 0.703489 0.574636 0.927613 PI’GVIEW Area
0.0004 0.188074 1.090050 0.445782 1.192603
0.0005 0.252501 0,70348% 0.639062 0.983389
0.0006 0.252501 0,832343 0.445782 0.977381
0.0007 0.059221 0.832343 0.381355 0.917460
0.0008 -0.005206 0.832343 0.252501 0.869815
0.0009 0.188074 0.574636 0.639062 0.879761
0.0010 0.123648 0.639062 0.381355 0.754401
0.0011 0.123648 0.574636 0.381355 0.700661
0.0012 0.123648 0.832343 0.381355 0.923859
0.0013 -0.005206 0.510209 0.703489 0.865044
Select X: [time [s] o] Select¥: [Fx v] EI M
Select Columni(s) to Save:
time [s] &
Fx
Fy
Fz
Fres [N] v

Save Selected | Save All | Batch Process ‘

i About This Tool

Figure S2-2. Parsing a file using tool T1.
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Data Loader-Parser-Viewer — 1-1B.txt [utf-8]

LoadFile| Encoding: auto —‘|

Rows to Skip: |3 ¥ Header Present

time [s] Fx
0.0000 -0.005206
0.0001 0.
0.0002 0.2
0.0003 0.
0.0004 0.

0.0005 0.2
0.0006 0.2
0.0007 0.0

0.0008 005206

0.0009 0.188074
0.0010 0.123648
0.0011 0.123648
0.0012 0.123648

0.0013 -0.005206

Fy

.639062 -0.005206 0.639105
.639062 0.639062 0.923132
.574636 0.316928 0.703140
.703489 0.574636 0.927618
1.192603
0.983389

V¥ Comma as Decimal Separator:  space/tab (auto) — Par|

0.445
0.63%06
0.445
0.381355
0.252501
0.€639062
.63%9062 0.381355 0.754401
.574636 0.381355 0.700661
.832343 0.381355 0.923859
.51020% 0.70348% 0.869044

Tool T1

Fz Fres [N]

Select X: [time [s]

- Select Y: _ | Plot Customize Plotl

Select Column(s) to Save:

time [s]
Fx
Fy
Fz
Fres [N]

Save Selected ‘ Save All ‘ Batch Process

i About This Tool

Fx v time [s]

Fy vs time [5]

£z us time (5]

#Ed $QAEB

Fres [N] vs time [s]

#edr FQ=RE

Figure S2-3. Visualizing data using tool T1.

Page 4 of 14



| 1 Data Loader-Parser-Viewer — 1-1B.txt [utf-8]

|
LoadFiIel Encoding: auto —l|

Tool T1

Select Column(s) to Save:

Rows to Skip: |3 ¥ HeaderPresent ¥ Comma as Decimal  Separator:  space/tab (auto) — Parse & View Data
time [s] Fx Fy Fz Fres [N]
0.0000 -0.005206 0.639062 -0,005206 0.639105
0.0001 0.188074 0.639062 0.63%9062 0.923132
0.0002 0.252501 0.574636 0.316928 0.703140
0.0003 0.188074 0.703489 0.574636 0.927618
0.0004 0.188074 1.090050 0.445782 1.192603
0.0005 0.252501 0.703489 0.639062 0.983389
0.0006 0.252501 0.832343 0,445782 0.977381
0.0007 0.059221 0.832343 0.381355 0.917460
0.0008 -0.005206 0.832343 0.,252501 0.869815
0.0009 0.188074 0.574636 0,.639062 0.879761
0.0010 0.123648 0.639062 0.381355 0.754401
0.0011 0.123648 0.574636 0,381355 0.700661
0.0012 0.123648 0.832343 0.381355 0.923859
0.0013 -0.005206 0.510209 0.703489 0.865044
Select X: |time[s] w SelectY: |Fz v | Plotl Customize Plot

" Edit column he... —

a X

Save Selected |

- |
’Q All | Batch Process ‘

(B)

Edit column names below (or leave as-is):

time [s] time [s]

Fz |[FzIN] \=7

Save with these headers I

Cancel I

S

Figure S2-4. Saving relevant data using tool T1.
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‘ " Data Loader-Parser-Viewer — 1-1B.txt [utf-8]

LoadFiIeI Encoding: auto —l|
|
|

Rows to Skip: |3 [¥ Header Present |7|
time [s] Fx Fy
0.0000 -0.005206 0.639062 0.
0.0001 0.188074 0.639062 O.|
0.0002 0.252501 0.574636 O.]
0.0003 0.188074 0.703489 0.
0.0004 0.188074 1.080050 O.
0.0005 0.252501 0.703489 O.
0.0006 0.252501 0.832343 0.
0.0007 0.058221 0.832343 0.
0.0008 -0.005206 0.832343 0.
0.0009 0.188074 0.574636 O.
0.0010 0.123648 0.63%062 O.
0.0011 0.123648 0.574636 O.
0.0012 0.123648 0.832343 O,
0.0013 -0.005206 0.510208 O.

Select X: [time [s]

v| select: i

Select Column(s) to Save:

Fx

Fy

Fres [N]

Save Selected | Save Al

Batch Process ‘

(A)

Tool T1

‘ " Batch Process - Loader/Parser/Viewer — O
Input Folder: D:/Data Preparation Manuscript/52-Data/in (B Browse
Qutput Folder: D:/Data Preparation Manuscript/S2-Data/out \ Browse

¥ Rename headers once before batch

Uses current parsing + column selection settings

Start Batch Processing |

Log:
| 24-1B.txt : 2366647 rows
25-1B.txt s 2362153 rows
| 26-1B.txt: 2083077 rows
| 27-1B.txt: 2275188 rows
28-18.txt: 2325904 rows
29-1B.txt 2 2288075 rows
/] 3-1B.txt: 2299750 rows
v 30-1B.txt: 2275796 rows
J1-1B.txt: 2360404 rows
32-1B.txt - 2559587 rows
v| 33-1B.txt: 2878891 rows

Processing 27/33: 33-1B.bd

LOG Area

Figure S2-5. Batch-processing files using tool T1.
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A Figure 1

- o x
(B) Drag to select, ENTER to save, ESC to cancel.
40
[ Data Segmenter (ROI) TOOI T2 = (m] X | 30
3
N 20
Load File =
(A) | soeax secat: 1°
Plot-Segment-Save > 0
Loaded: 1-1B_parsed.txt a o % 100 150 200
EE|ECtEﬁ;EE'%902 to 13-Eggﬁl | time [s]
ress 0 save or o cancel .
Selection cancel led. lﬂ(") $ Q=
Selected: B.1195 to 13.0301 LOG Area I

Press ENTER to save or ESC to cancel.
Selected: B.1185 to 13.030

Press ENTER to save or ESC to cancel. DRAG tO SeIeCt ROI — ENTER tO save ROI - ESC tO dese|eCt ROI
!

R Sellected ROI e

Drag to select, ENTER to save, ESC to cancel.

40
v 30
X
N 20
&
i About This Tool
10
0
[} 50 100 150 200
time [s]
1
1‘ € .*. Q S TOOIba-r (x,y)=(473,15)

Figure S2-6. Segmenting data using tool T2.
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Data Segmenter (Rule/Threshold) TOO I T4 - O X

]
2
Input Folder: |D:/Data Preparation Manuscript/52-Data/segment-rule/ir  Browse _
(A) Sol] | e
Output Folder |D:/Data Preparation Manuscript/52-Data/segment-rule/o  Browse ‘
10 4
~
Threshold 10.0 ol
Search Window 6000 (B) 0 0 100 150 200
time [s]
Start Padding 0 > Paramete s

End Padding 0

X/Abscissa Column: |time [s]

Data Column: |Fz[N] ~ |

Start Segmentation (C) ; ; . 5 5
I

Segmented 10/33: 18-1B_parsed.bxt

i About This Tool

Figure S2-7. Segmenting data using tool T4.
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[ [ Peak Finder TOOI T6

Select X: |time [s] v

Load FiIeI 1-1B_parsed-1.bt (A)

Select ¥: [Fz [N]

Plot Data |

\
Peak Detection Parameters: i Help
Prominence (optional): ‘5 Distance (opticnal): 50
Height (optional): 10 Width (optional): (B)
Peak Type: Parameters

& Maxima (upward peaks)

Preview Peaks | Save Peaks I

" Both (maxima + minima)

' Minima (downward peaks)

Batch Process |

—

= (©)

Loaded: 1-1B_parsed-1.txt (47907 rows, 2 columns)
Plotted: Fz TN] vs time [s
v Detected 10 peaks
Loaded: 2-1B_parsed-37.txt (47756 rows, 2 columns)
v Detected 10 peaks

Loaded: 1-1B_parsed-1.txt (47907 rows, 2 columns)

v Detected 10 peaks
LOG Area

|3 About This Tool

Fz [N]
o
S

Peak Detection Results (14 peaks)

—— Qriginal Signal
~&— Maxima

’

(D) ‘

Prominence (optional): |3

Height (optional):

Peak Type:

& Maxima (upward peaks)

Peak Detection Parameters: J iHelp ‘

10 [

Distance (optional):

Width (optional):

¢ Minima (downward peaks) " Both (max

Peak Detection Results (10 peaks)

—— QOriginal Signal
—d&— Maxima

3 10 1 12
time [s]

Figure S2-8. Feature-based resampling using tool T6.
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[ " Peak Finder Tool T6 -
Load File I 1-1B_parsed-1.bxt

(]

X

' " Batch Process - Peak Finder

Select X: |time [s] SelectY: |Fz[N]

~

Peak Detection Parameters: i Help

Prominence (optional): |5 Distance (optional): |50

Height (optional): 10 Width (optional):
Peak Type:
* Maxima (upward peaks) ¢ Minima (downward peaks) ¢ Both

Preview Peaks | Save Peaks I

a

Input Folder:

Qutput Folder:

D:/Data Preparation Manuscript/52-Data/peak/in

-

D:/Data Preparation Manuscript/52-Data/peak/out

Browse
(A) Browse I

v

Batch Process ‘

Log:

Loaded: 1-1B_parsed-1.txt (47307 rows, 2 columns)
Plotted: Fz TN] vs time [s

v Detected 10 peaks

Loaded: 2-1B_parsed-37.txt (47756 rows, 2 columns)
v Detected 10 peaks

Loaded: 1-1B_parsed-1.txt (47307 rows, 2 columns)
v Detected 10 peaks

i About This Tool

Uses cumrent peak settings from main window

(B)
e

Processing 1140/1317: 5-1B_parsed-3.bdt

Start Batch Processing |

Log:

/] 5-1B_parsed-22.txt: 10 peaks

] 5-1B_parsed-23.txt: 10 peaks

5-1B_parsed-24.txt: 10 peaks

ekl BTN
-1B_parsed-26.txt: peaks

] 6-1B_parsed-27.txt: 10 peaks rea

5-1B_parsed-28.txt: 10 peaks

| 5-1B_parsed-29.txt: 10 peaks

| 5-1B_parsed-3.txt: 10 peaks

Figure S2-9. Batch-processing files using tool T6.
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‘ ™ Data Inserter TOOI T7 — [m] X

Load Filel Encoding:  aute — | D:/Data Preparation Manuscript/52-Data/augmentation/in/1/1-1B_parsed-1_peaks.bd
|
Metadata (Free-form text, prepended before data): (0 chars) Clear Metadata
[ Y
v
Insert New Column:
Header: | Start: Step: |1 End: =
Position: ‘Al end v ‘
Insert Column | Delete Column: |Fz [N] v | Delete Selected |
Original Data: Modified Data: Preview Area
original_index time [s]  Fz [H] original_index time_[s]  Fz [N]
9 7.7649 18.614154 B 7.7649 16.614154
4926 §.2506 37.426795 4926 8.2506 37.426795
9994 8.7574 37.233515 9994 8.7674 37.233515
15150 9.2730 37.426795 15150 9.2730 37.426795
20339 4.7919 37.169068 20339 9.7919 37.169088
25604 10.3184 37.620076 25604  10.3184 37.620076
30956  10.8536 38.264344 30856 10.8536 38.264344
36383  11.3963 38.973040 36383 11.3963 38.973040
Save Modified File | |Batch Process | i About This Tool
Log:
[ Loaded: D:/Data Preparation Manuscript/82-Data/augmentation/in/1/1-16_parsed-1_peaks.txt a
ows: 10, Columns:

Figure S2-10. Loading and viewing a file using tool T7.
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™ Data Inserter TOOI T7 — [m] X V

| LoadFile I Encoding:  auto — | D:/Data Preparation Manuscript/52-Data/augmentation/in/1/1-1B_parsed-1_peaks.bd

Metadata (Free-form text, prepended before data): (108 chars 4 lnes Clear Metadata
Process: Micro Drilling a
Tool: Solid Carbide micro=INOX 8xD drill A
Workpiece: Titanium Block (TiBAI4Y)
Cycle: 1 v
Insert New Column:

Header: |i Start: |1 Step: |1 End:  10.00 B

Position:  ([[I§7EN e Will generate 10 values ( )

Insert Column | Delete Column: |Fz [N] v | Delete Selected |

Original Data: Modified Data: Preview Area
original _index time [s] Fz [N] Process: Micro Drilling
9 7.7649 18.614154 Tool: Solid Carbide micro-INOX 8D drill

4926 f.2506 37.426795 Yorkpiece: Titanium Block (TiBAI4Y)

9994 8.7574 37.233515 Cycle: 1

15150 9.2730 37.426795 i Fz [N]

20339 89.7919 37.169088 1.0 18.614154

25604  10.3184 37.620076 2.0 37.426795

30956  10.8536 38.264344 3.0 37.233515

36383 11.3963 38.973040 4.0 37.428785
Save Modified File I ‘Batch Pmcess‘ i About This Tool
Log:
Loaded: D:/Data Preparation Manuscript/52-Data/augmentation/in/1/1-16_parsed-1_peaks.txt a

Rows: 10, Columns:
] Column original _index deleted
Column time [s] deleted
Column i inserted: 10 values from 1.0 to 10.00 (step 1.0}

Figure S2-11. Data augmentation using tool T7.
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| ™ Data Inserter TOOI T7
Load File | Encoding:

auto — | D:/Data Preparation Manuscript/S2-

Column nrlglnal index deleted
Colunn tine [s] deleted

" Batch Process - Data Inserter = (]
Metadata (Free-form text, prepended before data): (109 chars 4 lnes) | - - - -
Input Folder: D:/Data Preparation Manuscript/S2-Data/augmentation/in/1 Browse
Process: Wicro Drilling A
Tool: Bolid Carbide micro-INOX 8D drill - - - \
EDI’I;PIB?E Titanium Block (TiGAl V) Output Folder: D:/Data Preparation Manuscript/S2-Data/augmentation/out/1 Browse
yolet
Uses current column insertion settings and metadata for all files
Insert New Column: Columns to delete: original_index, time [s]
Header: |i Start: |1 Step: |1 End:
Start Batch Processingl (B)
Position: ~| Wil generate 10 values
[ Complete: 40 successful, 0 failed
Original Data:
original _index time [s] Fz [N] Log:
B9 7.7649 15.814154
dase  B.oole an.aaer 1-1B_parsed-7_peaks.txt: 10 rows (column i inserted, column original_index
15150 9 2730 37.426795 deleted, colunn time [s] deleted, metadata added)
20339 9.7919 37.169088 [ 1-1B_parsed-8_peaks.txt: 10 rows (column i inserted, column original_index
2604 10.31Bd o7.p20078 deleted, column time [s] deleted, metadata added)
. . [ 1-1B_parsed-9_peaks.txt: 10 rows (column i inserted, column original_index
36383 11.3963 38.973040
deleted, colunn time [s] deleted, metadata added)
Save Modified Filel |Batch Process| {—l—AbeuH’-F,' - : 1 e e e e L L L L L e L
Batch processing complete!
T successful: 40
: Failed: 0
Rows: 10, Columns: 3

Column i inserfed: 10 values from 1.0 to 10.00 (step 1.0)

-

Saved: D:/Data Preparation Manuscript/32-Data/augmentation/1-18_parsed-1_peaks modified.txt |

Figure S2-12. Batch-processing files using tool T7.
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Date: 11022025 Raw Data Tool T1 Tool T2 /T4
Time: 12:04 ) time [s],Fz [N]
Comment: time [s].Fz [N] 7.758,10.560797
time [s]  Fx Fy Fz Fres [N] 0.0,-0.005206 7.7581,10.882932
0,000000 -0,005206  0,639062 -0.005206  0,639105 0.0001,0.639062 7.7582,11.076212
0000100  0,188074  0,639062  0,639062 0923132 0.0002,0 316928 7.7583.10.882932
0,000200 0,252501 0,574636 0,316928 0,703140 0.0003,0.574636
0,000300 0,188074 0,703489 0,574636 0,927618
ENEERE R
.. Fy [N] [ > [ >
) ’ | BN [ V4 e
Fx[N]
. |
Fres [N] time [s] L -—J L
Fz [N] time [s] |
time [s] time [s]
time [s] time [s] —
| |
Process: Micro Drilling Tool T7 original_index time [s].Fz [N] J\/L Tool T6
Tool: Solid Carbide micro-INOX § x D drill 09,7.7649,18.614154
Workpiece: Titanium Block (Ti6A14V) 4926,8.25006,37.426795
Cycle: 1 9994,8.7574,37.233515
i Fz[N] 15150,9.273,37.426795
1.0.18.614154 Metadata + Data

Analysis-Ready
Data

AL e
12037426795 ~= i ‘
3.0,37.233515
4.0,37.426795 ‘ \
L V—— | |

Figure S2-13. Summarizing the above workflow using the GUI-based toolkit.
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