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Figure S1: Overview of the study procedures for the data recording of the EmpkinS and Guardian datasets.
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Figure S2: Screenshot of the MaD GUI [1] software for manual annotation of the PEP. The software allows the

user to simultaneously load the ECG (red) and ICG (

) signals, to zoom in and out, and to manually label

the Q-peaks (not displayed here) and B-points (blue) in the signals. The borders of the cardiac cycles (grey)
are detected during the pre-processing step and automatically added by the software to facilitate the labeling

process.



3 EmpkinS Dataset
3.1 Reference PEP Values

Table S1: Summary of reference pre-ejection period values for the different conditions and phases of the EmpkinS
Dataset. The range is provided as [min, max].

M + SD [ms] Range [ms]

Condition Phase
Preparation 81.69 +21.45 [27, 187]
Pause 1 76.61 +£21.79 30, 150]
TSST Talk 85.70 =+ 28.38 [27, 266]
Math 84.87 +20.62 [31, 144]
Pause 5 99.21 +£22.55  [52, 161]
Preparation 87.95 +24.36 [33, 167]
Pause 1 78.85 =+ 20.67 [27, 165]
-TSST Talk 93.88 +24.67 [26, 180]
Math 94.59 +25.70  [27, 163]
Pause 5 111.49 +21.28 [32, 161]
EmpkinS Dataset f-TSST
© Math:r=-0.43,p <0.001
f-TSST TSST Pause_1:r =-0.45,p < 0.001
180 Pause_5:r=-0.28, p < 0.001
250 Prep: r=-0.34,p < 0.001
160 Talk: r=-0.41, p < 0.001
07 2007 TSST
— 120 —_ ©  Math:r=-0.40, p < 0.001
g g 150 4 Pause_1: r = -0.49, p < 0.001
o 1001 o Pause_5: r = -0.43, p < 0.001
& a Prep: r = -0.53, p < 0.001
80 Talk: r =-0.50, p < 0.001
100 4
60
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Figure S3: Relationship between Reference PEP and Heart Rate for the EmpkinS Dataset. The black line
represents the linear regression fit with the corresponding 95% confidence interval.
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Figure S4: Distribution of heart rate values in the EmpkinS Dataset, divided by phase.



3.2 Q-Peak Detection
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Figure S5: Absolute error of selected Q-peak extraction algorithms on the EmpkinS Dataset with outliers (left)
and without outliers (right). Mean values are denoted by the white cross.

Table S2: Mean Abolute Error of selected Q-peak extraction algorithms on the EmpkinS Dataset per participant.
The values with the highest errors are highlighted in red.

Absolute Error [ms]
Q-peak Algorithm Mar04 Vanl3 (34 ms) Vanl3 (40 ms) Forl18
Mean SD Mean SD Mean SD Mean SD

Participant

VP_001 19.97 10.78 3.97 3.38 6.82 5.06 12.61 4.82
VP _ 002 1.62 5.27 6.07 3.19 11.26 4.39 10.07 2.72
VP_003 5.25 7.57 4.86 3.56 8.59 5.44 9.02 3.64
VP_004 4.70 4.81 8.45 2.42 4.86 4.92 22.16 9.35
VP 005 9.83 11.64 5.86 4.50 9.19 6.59 10.73 4.72
VP_020 6.77 10.17 3.80 2.56 5.46 4.40 13.33  10.57
VP_ 022 4.38 11.86 2.48 1.93 8.12 2.27 11.59 7.58
VP 023 9.86  11.43 6.29 1.72 2.98 5.63 13.40 4.64
VP_026 1.59 3.02 3.98 4.07 9.14 4.63 12.48 3.07
VP_027 2.50 6.98 1.06 0.76 5.14 0.98 7.36 0.76
VP 028 1.93 5.17 9.82 5.36 15.47 5.78 9.65 3.50
VP_029 5.23  10.59 4.14 2.74 9.15 3.28 11.12 3.99
VP_030 0.89 1.13  11.92 1.79 17.90 1.92 7.71 1.18
VP 031 2.68 6.48 3.79 4.05 6.52 5.53 14.56 3.86
VP_032 5,79 11.24 4.38 2.81 2.47 2.14 9.88 2.64




3.2.1 Residual Plots — Overall and Detailed
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Figure S6: Residual plots of selected Q-peak extraction algorithms on the EmpkinS Dataset.
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Figure S7: Residual plots of selected Q-peak extraction algorithms on the EmpkinS Dataset.
is represented by a different color.
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Figure S8: Residual plots of selected Q-peak extraction algorithms

represented by a different color.
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Figure S9: Residual plots of selected Q-peak extraction algorithms on the EmpkinS Dataset. Each age range is
represented by a different color.
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Figure S10: Residual plots of selected Q-peak extraction algorithms on the EmpkinS Dataset. Each BMI range
is represented by a different color.



3.2.2 Effect of ECG Waveform on Q-Peak Detection Performance
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Figure S11: Examples of ECG waveforms from two participants of the EmpkinS Dataset and the effect of the
ECG waveform on the Q-peak detection performance. The Q-peak extraction was performed using the Mar04
algorithm [2].



3.2.3

Figure S12: Residual plots of selected Q-peak extraction algorithms on the EmpkinS Dataset. Each heart rate
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Figure S13: Regression plot between heart rate and absolute error of selected Q-peak extraction algorithms on
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3.2.4 Effect of Annotations on Q-Peak Detection Error

Table S3: Error metrics of Q-peak extraction algorithms on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Annotator Difference
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak Algorithm

Mar04 5.29 9.54 —4.42 9.97 5.77 9.42 —-5.23 9.73 0.48 —0.12
Vanl3 (34 ms) 5.60 4.38 —2.42 6.69 5.05 415 -2.89 5.86 —0.55 —0.24
Van13 (32 ms) 5.69 3.54 —0.42 6.69 4.83 3.44 -0.89 5.86 —0.86 —0.11
Van13 (36 ms) 6.04 5.27 —4.42 6.69 5.88 4.88 —4.89 586 —0.17 —0.40

(38 ms)

( )

( )

Vanl3 (38 ms 7.20 5.84 —6.42 6.69 7.28 5.38 —6.89 5.86 0.08 —0.47
Vanl3 (40 ms 6.24 —8.42 6.69 9.04 5.64 —8.89 5.86 0.28 —0.60
Vanl3 (42 ms 6.45 —10.42 GNGl 10.98 5.70 —10.89 5.86 0.41 -0.75
Forl8 594 11.32 6.35 [E0RLS 3.93 10.79 4.09 -0.69 -2.01

3.2.5 Effect of Annotation Agreement on Q-Peak Detection Error

Table S4: Effect of annotation agreement on the absolute error (AE) of selected Q-peak extraction algorithm
(Mar04) on the EmpkinS Dataset. Annotation agreements: high: [0ms, 4 ms|, medium: [5ms, 10ms|, low: >
11ms

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 4.73  9.09 500 9.15
medium 10.86 11.60 9.63 9.87
low 8.88 11.29  13.74  8.52

10



3.3 B-Point Detection

B-Point Detection Results - With Outlier B-Point Detection Results - Without Outlier
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Figure S14: Absolute error of selected B-point extraction algorithms on the EmpkinS Dataset with outliers
(left) and without outliers (right). Mean values are denoted by the white cross.

Table S5: Mean Abolute Error of selected B-point extraction algorithms on the EmpkinS Dataset per participant.
The values with the highest errors are highlighted in red.

Absolute Error [ms]

B-point Algorithm Deb93SD Dro22 Forl8 Loz07LR
Outlier Correction None None None None
Algorithm
Mean SD Mean SD Mean SD Mean SD

Participant

VP _ 001 19.11 16.98 16.64 13.05 23.18 24.16 25.87 15.10
VP _ 002 15.14 13.72 13.69 10.16 37.97 25.17 24.06 12.52
VP_003 18.59 16.88 13.82 14.56 16.37 18.83 24.39 15.72
VP _ 004 15.35 13.36  16.09 15.78 24.62 2449 15.08 14.94
VP_ 005 1759  14.93 15.04 14.19 23.86 24.37 27.25 19.01
VP_ 020 23.41 26.07 20.67 16.34 31.02 26.60 35.91 23.28
VP _ 022 14.19 1224 17.77 13.48 29.55 24.03 15.60 14.29
VP_023 15.71  17.07 1526 13.89 10.12 21.56 27.65 12.79
VP _ 026 14.91 12.18 9.75 8.88 549 12.83  20.06 7.22
VP _ 027 1891 24.78 11.36  23.07 14.38 26.18 11.25 16.45
VP_028 22.28 2229 1580 19.01 40.83 34.10 23.33 18.52
VP 029 18.91 17.99 20.85 17.41 39.13 29.73 2345 17.04
VP _ 030 16.32  13.96 9.43 9.11 11.72  18.03 19.12 10.08
VP _ 031 12.69 7.13 15.03 10.30 19.81 24.30 21.45 8.99
VP 032 15.29 13.57 16.39 13.65 2244 27.09 1888 16.41

11



3.3.1 Residual Plots — Overall and Detailed
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Figure S15: Residual plots of selected B-point extraction algorithms on the EmpkinS Dataset. The red dashed
line indicates the upper estimation error limit given by the location of the reference Q-peaks.
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Figure S16: Residual plots of selected B-point extraction algorithms on the EmpkinS Dataset. Each participant
is represented by a different color. The red dashed line indicates the upper estimation error limit given by the

location
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Figure S17: Residual plots of selected B-point extraction algorithms on the EmpkinS Dataset. Each phase is
represented by a different color. The red dashed line indicates the upper estimation error limit given by the
location of the reference Q-peaks.
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Figure S18: Residual plots of selected B-point extraction algorithms on the EmpkinS Dataset. Each age range
is represented by a different color. The red dashed line indicates the upper estimation error limit given by the

location of the reference Q-peaks.

B-Point Detection: Dro22 B-Point Detection: LozO7LR B-Point Detection: For18 Bmi Range
150 4 ¥ / . 19-21
/s s/ J 21-23
s s £ 23-26

100 ’ / / -
/ / % 26-28

Reference - Estimated PEP [ms]

-100

T T
0 100 200
Reference PEP [ms]

T T
100 200
Reference PEP [ms]

T T
0 100 200
Reference PEP [ms]

Figure S19: Residual plots of selected B-point extraction algorithms on the EmpkinS Dataset. Each BMI range
is represented by a different color. The red dashed line indicates the upper estimation error limit given by the
location of the reference Q-peaks.

3.3.2 Effect of Heart Rate on B-Point Detection Error
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Figure S20: Residual plots of selected B-point extraction algorithms on the EmpkinS Dataset. Each heart rate
bin is represented by a different color. The red dashed line indicates the upper estimation error limit given by
the location of the reference Q-peaks.
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Figure S21: Regression plot between heart rate and absolute error of selected B-point extraction algorithms on
the EmpkinS Dataset.
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3.3.3 Effect of Outlier Correction on B-Point Detection Performance

Table S6: Effect of Outlier Correction algorithms on the B-point extraction algorithms for the EmpkinS Dataset.
The algorithms are sorted by the Mean Absolute Error (MAE) in ascending order. Resuls highlighted in
indicate an improvement of the metric through outlier correction, indicate no improvement.

MAE [ms] ME [ms] MARE [%]| Valid Invalid Total
PEPs PEPs PEPs
Mean SD Mean SD Mean SD Total Total Total
B-Point Outlier
Detection  Correc-
tion

None 14.86 14.74 —10.0518.36 18.84 19.93 4944 56 5000
Dro22 For18 15.23 14.73 —12.5017.10 19.79 22.00 4955 45 5000
LinInt 15.39 14.81 —-12.8417.07 20.02 22.21 4955 45 5000
Forl8 16.94 17.11 1.20 24.04 22.86 28.76 4955 45 5000
Deb93SD  None 17.06 16.82 5.31 23.36 21.77 26.62 4589 411 5000
LinInt 17.12 1725 0.72 2429 23.16 29.09 4955 45 5000
For18 19.01 18.88 —5.81 26.16 24.02 26.87 4891 109 5000
Mil22 LinInt 19.13 19.04 —-6.68 26.15 24.26 27.29 4903 97 5000
None 19.79 20.39 —2.18 28.34 24.28 26.57 4810 190 5000
LinInt 21.43 25.55 17.19 28.58 24.30 27.97 4818 182 5000
Forl8 For18 21.77 2570 17.78 28.61 24.62 2793 4816 184 5000
None 2291 26.49 21.19 27.88 25.75 28.07 4701 299 5000
None 21.64 15.04 -16.9420.19 30.50 30.60 4961 39 5000
LozO7QR  Forl8 22,51 16.37 —18.4920.81 31.61 31.85 4961 39 5000
LinInt 22.59 16.51 —18.6120.90 31.73 32.02 4961 39 5000
None 2241 16.11 —-20.2418.76 31.87 31.86 4971 29 5000
LozO7LR  Forl8 23.59 18.22 —-21.6520.49 33.36 34.46 4971 29 5000
LinInt 23.68 18.33 —21.7520.58 33.47 34.58 4971 29 5000
Forl8 23.30 15.28 —12.9724.66 29.74 23.46 4938 62 5000
Arb17IC  Linlnt 23.45 15.28 —13.3924.58 29.92 23.50 4938 62 5000
None 2435 15.96 —9.93 27.37 30.57 22.79 4864 136 5000
Forl8 23.31 1531 —14.3123.94 29.77 24.12 4956 44 5000
She90 LinInt 23.52 15,50 —14.7823.98 30.11 24.64 4956 44 5000
None 23.79 14.68 —11.6025.44 29.97 22.63 4709 291 5000
None 23.72 18.36 —19.7522.57 30.48 29.36 4607 393 5000
Arb17TD  Forl8 25.04 18.72 —22.7321.47 32.76 31.17 4830 170 5000
LinInt 25.23 18.77 —23.3621.05 33.11 31.43 4840 160 5000
LinInt 24.19 28.93 20.26 31.80 26.98 31.02 4429 571 5000
Ste85 Forl8 24.47 2899 21.00 31.59 27.25 31.05 4425 575 5000
None 26.25 30.91 24.14 32.58 28.82 32.52 4208 792 5000
None 3748 2532 —14.3442.90 46.48 34.15 3542 1458 5000
Pal21 LinInt 37.76 2476 —16.26 42.13 46.91 34.50 3893 1107 5000
Forl18 38.01 25.01 —15.5642.76 47.13 34.34 3858 1142 5000
LinInt 38.79 20.17 36.05 24.74 44.46 2221 4835 165 5000
Arb17SD  Forl8 39.37 20.17 36.65 24.78 45.06 22.14 4814 186 5000
None 41.90 21.19 39.18 25.87 47.55 22.79 4714 286 5000
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Figure S22: Effect of outlier correction (LinInt, For18) on the absolute error of the Dro22 [3] B-point detection
algorithm for on the EmpkinS Dataset. The red dashed line indicates the upper estimation error limit given by
the location of the reference Q-peaks.
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Figure S23: Effect of outlier correction (LinInt, For18) on the absolute error of the Deb93SD [4] B-point
detection algorithm for on the EmpkinS Dataset. The red dashed line indicates the upper estimation error limit
given by the location of the reference Q-peaks.
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Figure S24: Effect of outlier correction (Linlnt, For18) on the absolute error of the For18 [5] B-point detection
algorithm for on the EmpkinS Dataset. The red dashed line indicates the upper estimation error limit given by
the location of the reference Q-peaks.
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Figure S25: Paired plots of the improvements in the absolute error due to outlier correction for the selected
B-point detection algorithms on the EmpkinS Dataset. Green lines indicate an improvement (i.e., reduction in
the absolute error) while red lines indicate a deterioration (i.e., increase in the absolute error).
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3.3.4 Effect of Annotations on B-Point Detection Error

Table S7: Error metrics of B-point extraction algorithms on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Annotator Difference
MAE [ms] ME |[ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
B-point Outlier

Algo- Cor-
rithm rection
Algo-
rithm
None 14.86 14.74 —10.05 18.36 17.43 15.08 —15.55 17.02 2.58  0.34
Dro22 Forl8 15.23  14.73 —12.50 17.10 1846 1585 —17.66 16.74 3.23  1.12
LinInt 15.39 14.81 —12.84 17.07 18.66 16.04 —17.93 16.85 3.27  1.23
Forl8 16.94 17.11 1.20 24.04 19.06 1897 —3.73 26.64 2.13  1.87
Deb93SD  None 17.06 16.82 5.31 23.36 18.68 18.04 0.75 2596 1.62  1.22
LinInt 17.12 1725  0.72 2429 1926 19.14 —4.18 26.83 2.14  1.89
Forl8 19.01 18.88 —5.81 26.16 19.86 19.23 —11.01 25.36 0.85 0.35
Mil22 LinInt 19.13 19.04 —6.68 26.15 20.19 19.49 —11.82 2546  1.07  0.45
None 19.79 20.39 —2.18 28.34 19.88 20.41 —7.39 27.52  0.09  0.02
Forl8 LinInt 21.43 2555 17.19 2858 17.69 23.76 12.50 26.86 —3.74 —1.79
Loz07QR  None 21.64 15.04 —16.94 20.19 | 26.13 18.51 —22.92 22.36 4.49  3.46
Forl8 Forl8 21.77 25770 17.78 2861 17.93 23.88 12.98 26.90 —3.84 —1.82
LozO7TLR  None 22.41 16.11 —20.24 18.76 | 27.17 19.51 —25.98 21.06 4.76  3.40
Loz07TQR Forl8 22.51 16.37 —18.49 20.81 | 26.75 18.93 —23.85 22.47 423 257
LinInt 22.59 16.51 —18.61 20.90 | 26.81 18.98 —23.94 2249 422 = 247
Forl8 None 22.91 26.49 21.19 27.88 18.96 24.61 16.27 26.46 —3.95 —1.88
Arb17IC Forl8 23.30 1528 —12.97 24.66 | 26.05 15.63 —18.52 24.08 274  0.35
She90 Forl8 23.31 15.31 —14.31 23.94 | 26.20 15.62 —19.48 2348 2.89 0.31
Arb17IC LinInt 23.45 15.28 —13.39 24.58 | 26.27 15.63 —18.86 24.06 2.82  0.35
She90 LinInt 23.52 1550 —14.78 23.98 | 26.52 15.84 —19.94 23.59 3.00 0.33
LozOTLR Forl8 23.59 18.22 —21.65 20.49 20.72 —26.97 22.10 4.45 250
LinInt 23.68 18.33 —21.75 20.58 20.70 —27.03 22.07 4.42  2.37
Arbl17TD  None 23.72 18.36 —19.75 22.57 20.52 —25.65 23.12 4.06 2.16
She90 None 23.79 1468 —11.60 25.44 | 26.30 15.21 —16.83 25.30 2.51  0.54
Ste85 LinInt 24.19 2893 20.26 31.80 20.01 27.58 16.56 29.78 —4.18 —1.35
Arb17IC None 24.35 1596 —9.93 27.37 | 26.79  16.07 —15.49 27.13 244  0.11
Ste&5 Forl8 2447 2899 21.00 31.59 20.19 27.65 17.23 2958 —4.27 —1.34
Arb17TD Forl8 25.04 18.72 —22.73 21.47 20.86 —28.08 22.76 447 214
LinInt 25.23  18.77 —23.36 21.05 |2kl 20.92 —28.68 22,50 4.62  2.15
Ste&5 None 26.25 30.91 24.14 3258 21.70 29.80 20.29 30.78 —4.54 —1.11
None Ry T 2532 —14.34 42.90 25.69 —17.62 42.04 0.17  0.37
Pal21 LinInt Ryl 24.76 —16.26 42.13 25.12 —19.71 41.29 0.48  0.36
Forl8 BRI 25.01 —15.56 42.76 25.30 —18.93 41.98  0.47  0.29
LinInt BIWCN 20.17 36.05 24.74 19.25 30.56 27.39 —2.55 —0.93
Arb17SD  Forl8 ROV 20.17 36.65 24.78 19.22 31.18 27.47 —2.53 —0.95
None A 21.19 39.18 25.87 20.16 33.58 28.52 —2.73 —1.03
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3.3.5 Effect of Annotation Agreement on B-Point Detection Error

Table S8: Effect of annotation agreement on the absolute error (AE) of selected B-point extraction algorithm

(Dro22) on the EmpkinS Dataset. Annotation agreements: high: [0ms, 4 ms|, medium: [5ms, 10ms|, low: >
11 ms.

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 13.13 12.05 13.24 10.96
medium 15.79 16.65 17.87 13.56
low 19.24 17.28 30.66 19.70
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3.4 Combined PEP Pipelines
3.4.1 Results of all PEP Pipelines

Table S9: Results of combined PEP extraction pipelines on the EmpkinS Dataset. The pipelines are sorted by
the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
None 10.8£15.6 1.14+19.0 13.0£18.4 68 (1.4 %)
Forl8 Dro22 Forl8 10.9+14.7 —1.24+18.2 13.64+19.4 49 (1.0 %)
LinInt 10.9+14.7 —1.54+18.3 13.74+19.6 48 (1.0 %)
Vanl13 (42 ms) Deb93SD None 14.5£19.6  —5.1+23.9 19.2+£32.0 411 (8.2 %)
Vanl3 (40 ms) Deb93SD None 14.5+19.1  —3.14+23.9 19.1431.1 411 (8.2 %)
Van13 (38 ms) Deb93SD None 14.9418.7 —1.14+239 19.2430.2 411 (8.2 %)
Van13 (36 ms) Deb93SD None 15.44+18.2 0.9£23.9 19.7£29.3 411 (8.2 %)
Vanl3 (32 ms) Dro22 None 15.6+£14.8 —10.4+18.9 20.54+21.0 51 (1.0 %)
Van13 (38 ms) Deb93SD Forl8 15.8419.3 —5.24244 22.0£33.5 45 (0.9 %)
Van13 (40 ms) Deb93SD For18 15.8419.9 —7.2424.4 22.24+34.7 45 (0.9 %)
Forl8 Arb17TD None 16.0+£17.6  —8.84+22.0 21.0£26.3 417 (8.3 %)
Van13 (32 ms) Dro22 Forl8 16.0£14.9 —-12.9+17.7 21.44+23.2 4 (0.9 %)
Vanl3 (36 ms) Deb93SD Forl8 16.0£18.6  —3.24+24.4 21.94+32.4 5 (0.9 %)
Vanl3 (42 ms) Deb93SD Forl8 16.1+£20.5 —9.24244 22.8£35.9 45 (0.9 %)
Van13 (38 ms) Deb93SD LinInt 16.1+£19.5  —5.7+24.7 22.4+34.0 5 (0.9 %)
Van13 (40 ms) Deb93SD LinInt 16.2+20.1  —7.7+£24.7 22.7+35.1 5 (0.9 %)
Vanl3 (34 ms) Deb93SD None 16.24+17.8 2.9+23.9 20.3£28.4 411 (8.2 %)
Van13 (32 ms) Dro22 LinInt 16.2+£15.0 —13.2+17.7 21.74+23.5 4 (0.9 %)
Vanl13 (36 ms) Deb93SD LinInt 16.3£189  —3.7+24.7 22.44+32.8 5 (0.9 %)
Forl8 Loz07LR None 16.4+139 —9.04+19.6 22.8£26.7 5 (0.7 %)
Van13 (34 ms) Deb93SD For18 16.4£18.0 —1.24+24.4 22.1+31.2 45 (0.9 %)
Van13 (42 ms) Deb93SD LinInt 16.5£20.8  —9.7+24.7 23.3+36.3 4 (0.9 %)
Vanl3 (34 ms) Deb93SD LinInt 16.7+£18.2  —1.7424.7 22.5£31.6 5 (0.9 %)
Forl8 Loz07QR None 16.8+13.7 —5.7+20.9 22.4425.2 46 (0.9 %)
Van13 (32 ms) Deb93SD Forl8 17.1£174 0.8+24.4 22.61+30.0 5 (0.9 %)
Forl8 Arb17TD Forl8 17.1+£18.1 —11.64+22.0 22.9£28.2 183 (3.7 %)
Van13 (32 ms) Deb93SD None 17.24+17.3 4.9+23.9 21.3+27.4 411 (8.2 %)
Forl8 Arb17TD LinInt 17.24£181 —12.14+21.8 23.1+28.4 171 (3.4 %)
Vanl3 (34 ms) Dro22 None 17.2£14.6 —12.3£189  22.5+21.5 50 (1.0 %)
Van13 (32 ms) Deb93SD LinInt 17.3+17.6 0.3+£24.6 23.0£30.3 46 (0.9 %)
Loz07QR Forl8 17.3£149  —7.2421.7 23.21+26.8 46 (0.9 %)
Forls Loz07LR Forl8 17.4+416.2 —10.44+21.3 24.1£29.7 35 (0.7 %)
Loz07QR LinInt 17.4£15.1 —7.44+21.8 23.31+26.9 46 (0.9 %)
Loz07LR LinInt 17.4£16.3 —10.5+21.4 24.24+29.9 35 (0.7 %)
Vanl3 (34 ms) Dro22 Forl8 17.6+£14.9 —14.9+17.7 23.54+23.9 44 (0.9 %)
Mar04 Deb93SD None 17.84+18.5 1.2425.7 22.7+29.9 545 (10.9 %)
Van13 (34 ms) Dro22 LinInt 17.8£15.1 —15.24+17.7 23.8+24.1 4 (0.9 %)
She90 Forl8 17.9417.3  —3.0+24.7 22.2422.7 7 (0.9 %)
Forl8 LinInt 17.9£17.3  —3.5+24.7 22.3+23.2 48 (1.0 %)
Arb17IC LinInt 18.0£17.6  —2.1£25.1 22.24+22.6 68 (1.4 %)
Forl8 18.1+17.6  —1.74£25.1 22.3£22.5 8 (1.4 %)
For18 18.5£19.4  —3.44+26.6 25.1+33.4 190 (3.8 %
Mar04 Deb93Sh LinInt 1874197  —3.9426.9 2554337 190 (3.8 %;
Vanl3 (36 ms) Dro22 None 18.8£14.4 —14.3£189  24.6+21.9 50 (1.0 %)
Forl8 She90 None 18.9£18.0 —0.2+26.1 22.9422.2 294 (5.9 %)
Mar04 Dro22 None 18.9£17.6 —14.5+21.5 24.3+26.1 200 (4.0 %)
Vanl3 (36 ms) Dro22 Forl8 19.3+15.0 —16.9+17.7 25.7£24.5 44 (0.9 %)
Mar04 Dro22 For18 19.4£18.1 —-17.0+20.4 25.4428.2 189 (3.8 %)
Forl8 Arb171C None 19.44+19.3 1.24+27.4 23.51+22.9 153 (3.1 %)
Vanl3 (36 ms) Dro22 LinInt 19.5+15.1 —17.24+17.7 26.0£24.7 43 (0.9 %)
Mar04 Dro22 LinInt 19.6£18.2 —17.3+20.4 25.7+28.4 189 (3.8 %)

Continued on next page

20



Table S9: Results of combined PEP extraction pipelines on the EmpkinS Dataset. The pipelines are sorted by
the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
None 2054143 —16.3L189  26.8422.3 0 (1.0 %
Vanl3 (38 ms)  Dro22 Forl8 21.1£15.0 —18.9417.7  27.9425.1 4 Eo.g %3
Vani3 (40 ms)  Forl8 Linlnt 2121236  10.1430.1  24.6126.2 0 (1.6 %)
Vanl3 (42 ms)  Forl8 Linnt 213232  8.31304  24.84259 6 (1.3 %)
Vanl3 (38 ms)  Dro22 LinInt 21.3L152 —102+117.8  28.2%253 42 (0.8 %)
Vanl3 (42 ms)  Forl8 Forls 2141232  8.0%1303 2481256 6 (1.3 %)
Vanl3 (40 ms)  Forl8 Forls 21.4£23.6  10.7£30.1  24.7526.0 8 (1.6 %)
LinInt 2141240 11.91200  24.71264 6 (1.9 %)
Vanl3 (38 ms)  Forl8 Forl8 21.64£24.1 1254299  24.8426.2 6 (1.9 %)
Mar04 Forld Linnt 2174249 12.94304 2481278 297 (5.9 %)
Vanl3 (36 ms)  Forl8 LinInt 21.01244  13.7420.7  25.1426.6 106 (2 1 %)
Mar04 Forls Forls 22.0£25.0 13.54305  25.1%27.7 299 (6.0 %)
Vanl3 (36 ms)  Forl8 Forls 2214244  14.31297 2531264 107 (2.1 %)
Vanl3 (40 ms)  Dro22 None 2231141 —18.3L1890  20.04228 50 (1.0 %)
Vanl3 (34 ms)  Forl8 Linlnt 225%245 1544204  25.6126.6 128 (2.6 %)
Vanl3 (42 ms)  Forl8 None 2251236  12.04300 2581247 137 (2.7 %)
Vanl3 (40 ms)  Forl8 None 22.61242 14.6420.7 2581253 156 (3.1 %)
Vanl3 (34 ms)  Forl8 Forls 2271245  16.04204 2581265 130 (2.6 %)
Vanl3 (38 ms)  Forl8 None 2284246 1624293 2594256 185 (3.7 %)
Vanl3 (40 ms)  Dro22 Forls 22.0L151 —20.9X17.7 3025257 43 (0.9 %)
Vanl3 (32 ms)  Loz07TQR None 22.0%153 —17.3%21.5  32.6%324 37 (0.7 %)
Mar04 Forld None 2304254 17.1420.7  26.0%26.9 405 (3.1 %)
Vanl3 (40 ms)  Dro22 LinInt 23.1+£152 —212+17.8  30.5+259 42 (0.8 %)
Vanl3 (32 ms)  Forl8 Linlnt 233%247  17.24203 2651267 144 (2.9 %)
Vanl3 (36 ms)  Forl8 None 2335250 18.04291 2651261 200 (4.0 %)
Loz07LR None 2351160 —20.7+19.5  33.8%335 30 (0.6 %)
Veml3 (32 ms) _ATPLTC Forls 235+15.3 —13.31248  30.7%250 58 (1.2 %)
Forl8 Forl8 2364248  17.84292 2671266 145 (2.9 %)
She90 Forls 23.6£15.6 —14.74242  30.8425.9 1 (08 %)
Forl8 Deb93SD Linlnt 2371146  12.04251  29.7+233 0 (1.0 %)
Vanl3 (32 ms)  Arbl7IC Linlnt 237154 —13.7E247  30.91252 7 (1.1 %)
Forlg8 Deb03SD Forls 237145  12.54248 2071230 48 (1.0 %)
Loz07QR Forls 238L16.6 —18.0122.0  33.7133.7 7 (0.7 %)
Vanl3 (32 ms)  She90 Linlnt 238L158 —15.14242  31.24264 1 (08 %)
Loz07QR LinInt 2301167 —10.0422.2  33.81338 7 (0.7 %)
Vanl3 (34 ms)  Forl8 None 24.0%252  10.6128.7  27.1%26.3 228 (4.6 %)
Vanl3 (32 ms)  Arbl7TD None 240184 —1081229  31.6L303 395 (7.0 %)
Vanl3 (42 ms)  Dro22 None 24.0L£13.9 —20.3L189  31.2%233 50 (1.0 %)
Vanl3 (32 ms)  She90 None 241E149 —11.8%257  30.9+243 291 (5.8 %)
Vanl3 (34 ms)  Loz07QR None 242L158 —10.31215  34.41336 37 (0.7 %)
. Linlnt 24.4%52.0 —1.7457.4  24.0%260 127 (2.5 %)
Forl8 Mil22 Forl8 24.5451.7  —0.9+57.2 2394257 143 (2.9 %)
Mar04 Stes5 Linnt 2455276  15.01333  27.6E301 651 (13.0 %)
Vanl3 (32 ms)  Arbl7IC None 246160 —10.2427.6  31.64242 128 (2.6 %)
Mar04 Stes5 Forls 247E277  16.71331 2781300 653 (13.1 %)
Vanl3 (42 ms)  Dro22 Forls 247E151 —22.0F17.7  32.51263 3(0.9 %)
Vanl3 (32 ms)  LozO7LR Forls 247182 —22.1421.3  35.3L36.1 0 (0.6 %)
Vanl3 (34 ms)  Arb17IC Forls 247153 —15.31248 3241258 57 (1.1 %)
Vanl3 (32 ms) _LOUTLR Linnt 248L183 —222%1214  35.45363 0 (0.6 %)
Forls None 24.0%254  21.31285  28.0%265 252 (5.0 %)
Vanl3 (34 ms) R0 Forls 24.0E157 —16.74242  32.5126.7 40 08 %)
Arb17IC LinInt 24.0L154 —15.74247  32.64250 57 (1.1 %)
Vanl3 (42 ms) Dro22 LinInt 25.0+£15.2 —23.2£17.8 32.8426.5 42 (0.8 %)
Loz0TLR None 2501165 —22.71105 3581346 30 (0.6 %)
Loz07TQR Forld 251171 —20.9422.0  35.64348 37 (0.7 %)

Vanl3 (34 ms) Continued on next page
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Table S9: Results of combined PEP extraction pipelines on the EmpkinS Dataset. The pipelines are sorted by
the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
She90 LinInt 25.1£15.9 —17.14£24.3 32.9+£27.2 40 (0.8 %)
Loz07QR LinInt 25.2+17.2 —21.04£22.2 35.7+34.9 37 (0.7 %)
She90 None 25.2+14.7 —13.8£25.7 32.5+25.0 291 (5.8 %)
Vanl3 (32 ms) Arb17TD Forl8 25.44£18.8 —22.9£21.8 34.0£32.2 167 (3.3 %)
Mar04 Loz07QR None 25.5+19.0 —21.44+234 35.94+37.2 184 (3.7 %)
Van13 (36 ms) Loz07QR None 25.5+16.3 —21.3+21.5  36.3+34.7 37 (0.7 %)
Vanl3 (32 ms) Arb17TD LinInt 25.5£18.9 —23.6£21.2 34.3£32.5 161 (3.2 %)
For18 Mil22 None 25.6+50.6 2.9456.7 25.1+25.5 240 (4.8 %)
Vanl13 (32 ms) Mil22 For18 25.7+£52.9 —11.84£57.6 26.9429.2 93 (1.9 %)
For18 Deb93SD None 25.7£14.4 16.74+24.3 30.9£21.8 412 (8.2 %)
Van13 (34 ms) Arbl17IC None 25.7+£15.7 —12.14£27.6 33.1+24.8 126 (2.5 %)
Arbl17TD None 25.8+18.4 —21.74£23.1 33.8+30.9 390 (7.8 %)
Vanl3 (32 ms) Mil22 LinInt 25.8453.2 —12.7£57.8 27.1£29.7 84 (1.7 %)
Arb171C Forl8 26.0+£15.4 —17.34£24.8 34.1+26.6 57 (1.1 %)
Van13 (36 ms) Ste85 LinInt 26.2+28.3 18.0+£34.0 29.7+30.5 434 (8.7 %)
Arbl17IC LinInt 26.2+15.5 —17.7£24.7 34.3£26.7 57 (1.1 %)
She90 For18 26.2+15.8 —18.74+24.2 34.3+27.5 40 (0.8 %)
Vanl13 (34 ms) Loz07LR For18 26.2+18.6 —24.14+21.3 37.3+£37.1 30 (0.6 %)
Vanl3 (32 ms) Mil22 None 26.2+51.6  —7.6£57.4 27.2+28.6 168 (3.4 %)
Van13 (38 ms) Ste85 LinInt 26.2+28.2 16.8+34.7 29.9430.6 380 (7.6 %)
Van13 (34 ms) Loz07LR LinInt 26.3+18.8 —24.24+214 37.4+37.3 30 (0.6 %)
Mar04 Ste85 None 26.4+29.4 20.1+34.0 29.24+31.0 851 (17.0 %)
She90 None 26.4+14.7 —15.84£25.7 34.24+25.8 291 (5.8 %)
Van13 (36 ms) LinInt 26.4+16.0 —19.14+24.3 34.7+28.0 40 (0.8 %)
Loz07QR For18 26.5+17.6 —22.9422.0 37.5+35.9 37 (0.7 %)
Mar04 Loz07QR For18 26.5+20.2 —23.0£24.1 37.1+£38.4 184 (3.7 %)
Van13 (34 ms) Mil22 Forl8 26.5+£53.0 —13.6£5H7.7 28.0+30.0 83 (1.7 %)
Ste85 LinInt 26.5+28.4 19.5+33.6 29.94+30.5 474 (9.5 %)
Van13 (40 ms) Ste85 LinInt 26.51+28.0 15.6£35.2 30.4430.7 324 (6.5 %)
Vanl13 (36 ms) Ste85 Forl8 26.5+28.5 19.0£33.9 30.0+30.6 422 (8.4 %)
Vanl3 (38 ms) Ste85 Forl8 26.5+28.4 17.7+£34.6 30.1+30.6 371 (7.4 %)
Vanl13 (36 ms) Loz07QR LinInt 26.5+17.7 —23.04£22.2 37.61+36.0 37 (0.7 %)
Mar04 Loz07QR LinInt 26.5+20.4 —23.14£24.2 37.2+38.5 184 (3.7 %)
Arbl17IC Forl8 26.6+18.3 —17.4£27.1 34.44+30.0 204 (4.1 %)
Van13 (36 ms) LozO7LR None 26.6+17.0 —24.6+19.8 38.0+35.6 28 (0.6 %)
Vanl3 (34 ms) Mil22 LinInt 26.6£53.4 —14.6+£57.8 28.3+30.4 75 (1.5 %)
Mar04 She90 Forl8 26.7+18.5 —18.84+26.4 34.7+30.8 189 (3.8 %)
LozO7LR None 26.7+£19.9 —24.6+224 37.61+38.2 171 (3.4 %)
Vanl3 (40 ms) Ste85 Forl8 26.7£28.1 16.54+35.1 30.5+30.6 316 (6.3 %)
Mar04 Arbl17IC LinInt 26.8+18.3 —17.8+£27.1 34.7+30.1 204 (4.1 %)
Van13 (34 ms) Ste85 Forl8 26.81+28.6 20.4+33.4 30.24+30.5 469 (9.4 %)
Vanl3 (36 ms) Arb17IC None 26.9£15.5 —14.14£27.7 34.7£25.5 124 (2.5 %)
Mar04 She90 None 26.9+17.5 —16.0£27.8 34.6+29.3 426 (8.5 %)
Vanl13 (32 ms) Ste85 LinInt 26.91+28.5 20.81+33.2 30.14+30.2 525 (10.5 %)
Vanl3 (34 ms) Mil22 None 26.9£51.7 —9.3£57.5 28.2+29.2 155 (3.1 %)
Van13 (38 ms) Loz07QR None 26.9+16.7 —23.3+21.5 38.31+35.8 37 (0.7 %)
Mar04 She90 LinInt 26.9+18.7 —19.3£26.5 35.0+31.2 189 (3.8 %)
LinInt 27.0£27.7 14.4435.9 31.1£30.5 272 (5.4 %)
Vanl3 (42 ms)  Ste85 Forl8 2714278 1524357  31.14304 265 (5.3 %)
Vanl13 (34 ms) Arb17TD For18 27.2+18.9 —24.8421.9 36.21+32.8 165 (3.3 %)
Vanl3 (32 ms) Ste85 Forl8 27.3£28.6 21.8£33.0 30.5£30.3 517 (10.3 %)
Van13 (38 ms) Arbl17IC For18 27.3+15.5 —19.3£24.8 35.94+27.5 56 (1.1 %)
Vanl13 (34 ms) Arb17TD LinInt 27.3+£19.0 —25.54+214 36.51+33.2 158 (3.2 %)
Mar04 Arb17IC None 2744183 —14.14£29.7 35.0£29.0 274 (5.5 %)
Van13 (36 ms) Mil22 For18 27.4+53.1 —15.5457.7 29.44+30.7 74 (1.5 %)
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Table S9: Results of combined PEP extraction pipelines on the EmpkinS Dataset. The pipelines are sorted by
the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
Arb17IC LinInt 27.5+15.6 —19.7424.7  36.1+£27.5 56 (1.1 %)
Vanl3 (38 ms) oo Forl8 275160 —20.71242  36.1+284 40 (0.8 %)
None 27.6+14.7 —17.8425.7  35.8426.7 291 (5.8 %)
Van13 (36 ms) Arb17TD None 27.6£183 —23.6+23.3  36.1£31.4 385 (7.7 %)
Mil22 Linlnt 2764535 —164+57.0  20.7+31.1 68 (1.4 %)
Vanl3 (38 ms)  She90 Linlnt 27.8+16.1 —21.1+243  36.5+289 40 (0.8 %)
Vanl3 (36 ms) _O%0TER Forl8 27.8+19.2 —26.0£21.5  39.5+381 28 (0.6 %)
Mil22 None 2704521 —11.3%580  29.4+298 143 (2.9 %)
Mar04 Arb17TD None 27.9421.4 —238%258  36.1+353 510 (10.2 %)
Van13 (38 ms) Loz07QR Forl8 27.9+18.0 —24.9£22.0 39.6+36.9 37 (0.7 %)
Vanl3 (36 ms)  Loz07LR LinInt 2701103 —26.1121.6  30.61382 28 (0.6 %)
Mar04 Loz07TLR Forls 27.9+21.8 —26.1+£24.0  39.2£40.6 171 (3.4 %)
Vanl3 (38 ms)  Loz07TQR Linlnt 28.0£182 —25.0+222  30.7+37.1 37 (0.7 %)
Mar04 LozO7TLR Linlnt 28.0121.0 —26.2+241  39.3+40.7 171 (3.4 %)
Vanl3 (38 ms)  Arb17IC None 28.1+155 —16.0+27.9  36.4%263 118 (2 1 %)
. None 2824510 —12.2%57.8  20.7+327 319 (64 %
Mar04 Mil22 Forl8 28.24534 —16.54581  30.1+341 244 E4 9 %;
Vanl3 (38 ms)  Loz07LR None 282+17.4 —26.6+19.9  40.1+365 27 (0.5 %)
Mar04 Mil22 Linlnt 2841538 —17.4%58.3  30.4%346 233 (4.7 %)
Vanl3 (36 ms)  Stesh None 284%30.1 224+348  31.8+318 625 (12.5 %)
Vanl3 (38 ms)  Stes5 None 2841300 21.3%354  32.0+31.7 564 (11.3 %)
Vanl3 (40 ms) Loz07TQR None 28.4+17.1 —25.3+£21.5 40.4+36.9 37 (0.7 %)
Vanl3 (38 ms)  Mil22 Forls8 2854532 —17.3157.8  30.9%31.3 68 (1.4 %)
Vanl3 (10 ms) 5080 None 2871206  20.2%359  325%31.7 495 (9.9 %)
Arb17IC Forl8 287157 —21.2+248  37.7+283 55 (1.1 %)
Vanl3 (38 ms)  Mil22 LinInt 28.8153.6 —18.31580  31.3+318 62 (1.2 %)
Vanl3 (34 ms)  Ste8b None 2881304  23.8+344  32.1+318 676 (13.5 %)
Vanl3 (40 ms)  Arbl17IC Linlnt 28.0+158 —21.7+248  38.0+284 55 (1.1 %)
Vanl3 (38 ms)  Mil22 None 2804522 —13.1%582  30.8+30.3 131 (2.6 %)
None 28.9+14.8 —10.8+257  37.6£27.6 291 (5.8 %)
Vanl3 (40 ms)  She90 Forl8 28.9+16.3 —22.7424.2  38.0429.3 40 (0.8 %)
Forls 29.0£189 —26.8+220  385%334 164 (3.3 %
Vanl3 (36 ms) - Arb17TD LinInt 29.2419.1 —27.5421.4  38.8+338 158 (3.2 %;
Vanl3 (42 ms)  Stess None 292+204  10.2+36.7  33.2%31.4 427 (3.5 %)
Vanl3 (40 ms)  She90 Linlnt 202+164 —23.1424.3  38.44298 40 (0.8 %)
Vanl3 (32 ms) Ste85 None 29.3+£30.5  25.0£34.0 32.4431.7 735 (14.7 %)
Mar04 Arb17TD Forlg 2931221 —27.1+247  38.4%375 297 (5.9 %)
Van13 (40 ms) Arb17IC None 20.4+155 —17.0127.0  38.1%27.1 116 (2.3 %)
Loz07TQR Forl8 295+184 —26.9+220  41.7+37.9 37 (0.7 %)
Vanl3 (38 ms) Arb17TD None 2051183 —25.5123.6  38.4%320 377 (1.5 %)
LozO7TLR Forl8 2054105 —28.0421.6  41.7+39.0 27 (0.5 %)
Mar04 Arb17TD Linlnt 2051222 —27.8+244  38.9+37.8 289 (5.8 %)
Vanl3 (40 ms)  Loz07TQR Linlnt 2051186 —27.0+222  41.8+381 37 (0.7 %)
Van13 (38 ms)  LozO7LR Linlnt 2061106 —28.1+21.7  41.8%39.1 27 (0.5 %)
Nil22 Forls 20.7+53.3 —10.3£57.9  32.4+31.9 64 (1.3 %)
Van13 (40 ms) None 2994521 —14.9+582 3224307 124 (2.5 %)
Loz07LR None 30.0£17.8 —28.6L19.9  42.4%375 26 (0.5 %)
Forl3 Forls Linlnt 30.0£245  26.9+27.9  34.2%261 315 (6.3 %)
Vanl3 (40 ms)  Mil22 Linlnt 30.0£53.6 —20.2+58.0  32.9+324 58 (1.2 %)
Loz07TQR None 30.0£17.5 —27.3%21.5  42.6437.9 37 (0.7 %)
Arb17IC Forl8 30.1+£16.0 —23.2%25.0  39.6£29.3 53 (1.1 %)
Vanl3 (42 ms)  She90 None 3024151 —21.8%257  39.3%286 291 (5.8 %)
Arb17IC LinInt 30.3+16.1 —23.6+24.9  39.8+204 53 (1.1 %)
She90 Forl8 30.3£16.6 —24.7+242  390.9+30.3 40 (0.8 %)
Forls8 Forls8 Forls 3041246  27.4%278 3471260 317 (6.3 %)
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Table S9: Results of combined PEP extraction pipelines on the EmpkinS Dataset. The pipelines are sorted by
the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid
PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
Van13 (42 ms) Arb17IC None 30.7+15.7 —19.8+£28.2 39.9428.0 110 (2.2 %)
She90 LinInt 30.7+£16.7 —25.1£24.3 40.3+30.7 0 (0.8 %)
Van13 (38 ms) Arbl17TD Forl8 30.9419.0 —28.8422.0 40.8+£34.0 162 (3.2 %)
Van13 (42 ms) Mil22 Forl18 30.9+53.3 —21.2457.9 34.1432.5 9 (1.2 %)
Loz07QR Forl8 31.1+£18.8 —28.9£22.0 43.8+38.9 37 (0.7 %)
Van13 (38 ms) Arbl17TD LinInt 31.14£19.1 —29.54+21.5 41.14+34.4 155 (3.1 %)
Van13 (42 ms) Loz07QR LinInt 31.2+19.0 —29.0+22.2 44.0+39.0 37 (0.7 %)
Mil22 None 31.24+52.5 —17.0£58.7 33.84+31.2 116 (2.3 %)
Van13 (40 ms) LozO7LR For18 31.2419.8 —30.0+21.6 43.9£39.9 6 (0.5 %)
Vanl3 (42 ms) Mil22 LinInt 31.3+£53.7 —22.2458.1 34.6+33.0 4 (1.1 %)
Van13 (40 ms) LozO7LR LinInt 31.3419.9 —-30.1+21.7 44.14+40.0 6 (0.5 %)
Arbl17TD None 31.44+18.2 —27.4423.8 40.7£32.5 373 (7.5 %)
Vanl3 (42 ms) Arb17SD LinInt 31.4+18.8 26.5+25.2 36.3+20.4 3 (1.1 %)
Forl8 Forl8 None 31.6+24.8 30.3+26.4 35.94+25.5 485 (9.7 %)
Vanl13 (42 ms) Loz07LR None 31.7+£18.0 —30.5£20.0 44.7+384 24 (0.5 %)
For18 Ste85 LinInt 31.8+27.4 28.7+30.6 35.5+27.9 796 (15.9 %)
Van13 (42 ms) Arb17SD Forl8 32.1+18.8 27.34+25.2 37.0+20.4 1(1.2 %)
Forl8 Ste85 Forl18 3244275  29.6+£30.5 36.14+28.0 799 (16.0 %)
Arb17TD Forl8 32.8+19.0 —30.7£22.2 43.1+£34.6 159 (3.2 %)
Van13 (40 ms) Arb17SD LinInt 32.84+19.2 28.5425.2 37.7+£20.5 1(1.2 %)
Arbl17TD LinInt 33.0+£19.2 —31.44+21.7 43.5+35.0 152 (3.0 %)
LozO7LR Forl8 33.0+20.1 —32.0£21.7 46.3+40.8 24 (0.5 %)
Van13 (42 ms) LinInt 33.14£20.2 —32.1+21.8 46.4+40.9 24 (0.5 %)
Arbl7TD None 33.3+£18.1 —29.24+24.3 43.1+33.0 363 (7.3 %)
Vanl3 (40 ms) Arb17SD For18 33.5+19.2 29.2+25.2 38.44+20.5 0 (1.4 %)
Forl8 Ste85 None 34.2429.0 32.2431.2 37.7+£28.7 1062 (21.2 %)
Vanl13 (38 ms) Arbl17SD LinInt 34.24+19.5 30.4425.1 39.2420.7 2 (1.4 %)
Van13 (42 ms) Arb17TD Forl8 34.7+19.0 —32.6+22.5 45.5+35.2 152 (3.0 %)
Arb17SD None 34.8+19.9 30.24+26.4 40.14+21.5 100 (2.0 %)
Van13 (38 ms) Arbl17SD For18 34.9419.5 31.14£25.1 39.94+20.7 0 (1.6 %)
Vanl3 (42 ms) Arb17TD LinInt 34.9+19.2 —33.3£22.0 45.9+35.7 147 (2.9 %)
Vanl13 (36 ms) Arb17SD LinInt 35.7+19.9  32.3£25.0 40.7+20.9 1 (1.6 %)
Van13 (40 ms) Arbl17SD None 36.2420.3 32.14+26.4 41.54+21.6 111 (2.2 %)
Vanl3 (36 ms) Arb17SD Forl8 36.3+19.9 33.0+25.1 41.5+£21.0 1(1.8%)
Mar04 Arb17SD LinInt 36.6+20.5 31.6+27.6 42.54+23.6 294 (5.9 %)
Forls8 Pal21 LinInt 36.7+48.7 —12.74£59.6 40.9£32.0 1247 (24.9 %)
For18 37.1+49.0 —12.0£60.3 41.4+31.9 1281 (25.6 %)
Van13 (34 ms) Arb17SD LinInt 37.2420.3 34.2425.0 42.2421.2 4 (1.9 %)
Mar04 Arbl17SD For18 37.2+20.5 32.2427.7 43.1+23.6 312 (6.2 %)
For18 Pal21 None 37.3+£50.6 —11.5+61.8 41.2+31.4 1598 (32.0 %)
Van13 (38 ms) Arb17SD None 37.6+20.6  33.9£26.3 43.0+21.8 130 (2.6 %)
Vanl3 (34 ms) Arb17SD For18 37.84£20.3 34.9£25.0 43.0+£21.2 105 (2.1 %)
Van13 (32 ms) Arb17SD LinInt 38.7+20.7 36.1+24.9 43.8+£21.5 109 (2.2 %)
Van13 (36 ms) Arb17SD None 39.14+21.0 35.8426.2 44.54+22.0 144 (2.9 %)
Vanl3 (32 ms) Arb17SD For18 39.4420.8 36.8£25.0 44.6+21.5 120 (2.4 %)
Mar04 Arb17SD None 39.7+21.4  34.9£286 45.7+24.0 390 (7.8 %)
Van13 (34 ms) Arb17SD None 40.5+21.4 37.64+26.1 45.9422.2 174 (3.5 %)
Arb17SD None 42.0+21.8 39.5+26.1 47.4+22.4 202 (4.0 %)
Van13 (32 ms) LinInt 43.4+£49.7 —20.7+62.7 50.01+36.8 1106 (22.1 %)
Pal21 None 43.7+51.6 —19.2+64.9 49.9+36.3 1454 (29.1 %)
For18 43.7+49.9 —20.1£63.3 50.2£36.5 1143 (22.9 %)
LinInt 44.6£50.0 —22.01+63.3 51.5+37.5 1078 (21.6 %)
Vanl13 (34 ms) Pal21 None 44.8+£52.0 —20.61+65.5 51.3+37.1 1429 (28.6 %)
Forl18 44.9450.3 —21.5£63.9 51.7437.3 1117 (22.3 %)
None 45.1£52.0 —22.31+65.2 51.6+40.0 1516 (30.3 %)
Mar04 Pal2T
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Table S9: Results of combined PEP extraction pipelines on the EmpkinS Dataset. The pipelines are sorted by
the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
LinInt 45.2+£50.1 —23.84+63.2 52.24+40.5 1160 (23.2 %)
Forl8 45.3+50.3 —23.24+63.7 52.2440.3 1196 (23.9 %)
LinInt 45.8+50.2 —23.24+63.9 53.0+38.3 1050 (21.0 %)
Van13 (36 ms) Pal21 None 45.9£52.1 —21.74+66.0 52.7+37.9 1402 (28.0 %)
Forl8 46.0450.4 —22.74+64.3 53.1+38.0 1090 (21.8 %)
LinInt 47.0450.2 —24.54+64.3 54.6+38.9 1024 (20.5 %)
Van13 (38 ms) Pal21 None 47.1452.1 —22.94+66.4 54.2+38.5 1375 (27.5 %)
Forl8 47.2450.4 —24.04+64.8 54.7+38.7 1063 (21.3 %)
Forl8 Arb17SD LinInt 48.01+22.5 46.7425.2 54.1£23.7 297 (5.9 %)
LinInt 48.4+£50.2 —25.61+64.9 56.31+39.5 992 (19.8 %)
Van13 (40 ms) Pal21 None 48.44+52.1 —24.0£67.0 55.8439.1 1346 (26.9 %)
For18 48.5+£50.4 —25.24+65.3 56.3+39.3 1036 (20.7 %)
Forl8 Arb17SD Forl8 48.6+£22.5 47.2+25.3 54.7+23.7 325 (6.5 %)
LinInt 49.9450.2 —26.5+65.6 58.01+40.0 955 (19.1 %)
Vanl3 (42 ms) Pal21 For18 49.9450.4 —26.04+66.0 58.1£39.9 996 (19.9 %)
None 50.0+£52.1 —24.74+67.8 57.7+39.5 1305 (26.1 %)
Forl8 Arbl17SD None 50.7+23.5 49.3+26.3 56.4+24.1 492 (9.8 %)
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3.4.2 Absolute Error

PEP Pipeline Results - With Outlier PEP Pipeline Results - Without Outlier
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Figure S26: Absolute error of the selected PEP pipelines on the EmpkinS Dataset with outliers (left) and
without outliers (right). Mean values are denoted by the white cross.

Table S10: Mean Abolute Error of selected PEP extraction pipelines on the EmpkinS Dataset per participant.
The values with the highest errors are highlighted in red.

Absolute Error [ms]

Q-peak Algorithm Forl8 Vanl3 (32 ms)
B-point Algorithm Arb17TD Dro22 LozO7LR Dro22
Outlier Correction None None None None
Algorithm

Mean SD Mean SD Mean SD Mean SD
Participant
VP_001 20.30 17.60 1194 15.15 17.35 1248 16.13 14.73
VP_002 15.02 14.44 6.93 8.31 16.12 10.14 16.85 10.67
VP 003 18.68  14.19 9.16 1296 19.38 1240 14.89 15.46
VP_004 18.28 16.55 1892 19.32 19.86 14.56  15.69 15.50
VP _005 17.14 17.82  11.73 1443 21.13 14.91 15.92 13.90
VP _ 020 25.35  23.71 17.02 21.20 27.06 24.38 19.02 16.78
VP_022 16.93 17.53 1139 1444 1291 1221 17.93 13.84
VP 023 15.25 17.10 8.19 1431 15.38 14.00 10.79 14.61
VP 026 9.67 10.72 6.76 8.87 8.83 6.96 10.81 9.68
VP_027 10.27  21.33 9.11 23.00 10.84 14.64 9.17 23.35
VP_ 028 11.54 17.00 14.28 20.92 19.21 15.11 20.11 15.88
VP 029 2590 2490 1548 17.79 19.87 11.45  21.59 17.38
VP_030 9.62  10.49 5.59 7.63 13.11 8.82  19.02 8.01
VP 031 15.12  12.37 9.26 9.35 9.71 7.51  13.67 10.39
VP 032 15.94 17.20 10.70 1424 19.12 9.99 11.79 13.99
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3.4.3 Residual Plots — Overall and Detailed
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Figure S27: Residual plots of the selected PEP pipelines on the EmpkinS Dataset.
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Figure S28: Residual plots of the selected PEP pipelines on the EmpkinS Dataset. Each participant is repre-
sented by a different color.
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Figure S29: Residual plots of the selected PEP pipelines on the EmpkinS Dataset. Each phase is represented
by a different color.
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PEP Pipeline: PEP Pipeline: PEP Pipeline: Age Range

Forl18|Dro22 | None Forl8| Arb17TD | None For18 | LozO7LR | None 19-21
150 5 . - . - . 2123
4 4 4
— 4 4 4
2 L L, 0 23-25
7’ 7’ 7’
= 1004 % E Y - J 25-27
& p % , 27-29
o 4 1 4 4
g 50 - » +1.965D ] % b -~
e ereaenenee e 3o S N DS 51-11* £ +1.96 SD
g ’, ), o ’, d k%) .....’.'.....................................2..9..3.5.
= / Mean ’ 3 ’
k7 0 4 Mean - 7 Mean
w ' 883 ]
[ R OO . . ;3606
S 504 : 19650 | 5199 L, 27230,
5 s SEERER SRRy - ¢/ 155D
o
[}
o -100 -1 A
T T T T T T T T T
0 100 200 0 100 200 0 100 200
Reference PEP [ms] Reference PEP [ms] Reference PEP [ms]

Figure S30: Residual plots of selected PEP pipelines algorithms on the EmpkinS Dataset. Each age range is
represented by a different color. The red dashed line indicates the upper estimation error limit given by the
location of the reference Q-peaks.
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Figure S31: Residual plots of selected PEP pipelines on the EmpkinS Dataset. Each BMI range is represented
by a different color. The red dashed line indicates the upper estimation error limit given by the location of the
reference QQ-peaks.

3.4.4 Effect of Heart Rate on PEP Pipeline Extraction Error

PEP Pipeline: PEP Pipeline: PEP Pipeline: Heart Rate Range
For18 | Dro22 | None For18 | Arb17TD | None For18 | LozO7LR | None 47-58
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Figure S32: Residual plots of the selected PEP pipelines on the EmpkinS Dataset. Each heart rate bin is
represented by a different color.
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PEP Pipeline: PEP Pipeline: PEP Pipeline:
For18 | Dro22 | None Forl8 | Arb17TD | None For18 | LozO7LR | None

r=-0.07,p < 0.001 r=-0.18,p < 0.001 r=-0.10, p < 0.001
200 B B
A .
= 150 N B B
<
]
2 100
=3
©
3
< 50
0
T T T T T T T T T T T T T T T T T T
60 80 100 120 140 160 60 80 100 120 140 160 60 80 100 120 140 160
Heart Rate [bpm] Heart Rate [bpm] Heart Rate [bpm]

Figure S33: Regression plot between heart rate and absolute error of the selected PEP pipelines on the EmpkinS
Dataset.
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3.4.5 Effect of Outlier Correction on PEP Pipeline Performance

Table S11: Mean Absolute Error (MAE) of the outlier correction algorithms for the different B-point extraction
algorithms on the EmpkinS Dataset. MAE values are provided in milliseconds as (M + SD).

Outlier Correction Algorithm

Q-peak B-point Forl8 LinInt None
Algorithm  Algorithm
Arb17IC 18.1£17.6 18.0+17.6 19.44+19.3
Arb17SD 48.64+22.5 48.0422.5 50.7+£23.5
Arb17TD 17.1+181 17.24181 16.0+17.6
Deb93SD 23.74+14.5 23.7+14.6 25.7+144
Forls Dro22 10.9+£14.7 10.9£14.7 10.8+15.6
For18 30.44+24.6 30.0+£24.5 31.6+24.8
Loz07LR 17.4+16.2 17.44+16.3 16.4413.9
Loz07QR 17.3+14.9 17.44+15.1 16.8+13.7
She90 17.9417.3 17.9+17.3 18.9+18.0
Ste85 32.4+275 31.8427.4 34.2+29.0
Arbl17IC 26.61+18.3 26.8+18.3 27.4+18.3
Arb17SD 37.2420.5 36.6+20.5 39.7+214
Arb17TD 29.3+22.1 29.5+22.2 27.9421.4
Deb93SD 18.5+19.4 18.7+19.7 17.8+18.5
Mar04 Dro22 19.4+18.1 19.6+18.2 18.9417.6
Forl8 22.04+25.0 21.74+24.9 23.04+25.4
LozO7LR 27.94+21.8 28.0+21.9 26.7+19.9
Loz07QR 26.5+20.2 26.5+20.4 25.54+19.0
She90 26.7+18.5 26.9+18.7 26.94+17.5
Ste85 24.7+27.7 24.5427.6 26.4+29.4
Arbl17IC 23.5+15.3 23.7+154 24.6+16.0
Arb17SD 39.44+20.8 38.7+£20.7 42.0+21.8
Arb17TD 25.4+18.8 25.5+18.9 24.01+18.4
Deb93SD 17.1+17.4 1734176 17.2£17.3
Van13 (32 ms) Dro22 16.0+14.9 16.2+15.0 15.6414.8
Forl8 23.6+24.8 23.3424.7 24.9+25.4
Loz0O7LR 24.7+18.2 24.8418.3 23.5+16.0
Loz07QR 23.8+16.6 23.9+16.7 22.94+15.3
She90 23.6+15.6 23.84+15.8 24.14+14.9
Ste85 27.3+28.6 26.9428.5 29.3+30.5
Arb17IC 24.74+15.3 24.9+154 25.7+15.7
Arb17SD 37.8420.3 37.2+20.3 40.5+21.4
Arb17TD 27.2+189 27.3+19.0 25.8+18.4
Deb93SD 16.4+18.0 16.7+182 16.2+17.8
Van13 (34 ms) Dro22 17.6+14.9 17.8415.1 17.2+14.6
Forl8 22.7424.5 22.5424.5 24.0+25.2
Loz0O7LR 26.2+18.6 26.3+18.8 25.0+16.5
Loz07QR 25.1+17.1 25.2+17.2 24.2+15.8
She90 24.9+15.7 25.1+15.9 25.2414.7
Ste85 26.84+28.6 26.5+28.4 28.8430.4
Arb17IC 26.0+15.4 26.2+15.5 26.9+15.5
Arb17SD 36.3+19.9 35.74+19.9 39.1+21.0
Arb17TD 29.0+18.9 29.24+19.1 27.6+18.3
Deb93SD 16.0+18.6 16.3+18.9 15.4418.2
Vanl3 (36 ms) Dro22 19.3+15.0 19.54+15.1 18.8+14.4
Forl8 2214244 21.9424.4 23.3+25.0
LozO7LR 27.84+19.2 27.94+19.3 26.6+17.0
Loz07QR 26.5+17.6 26.5+17.7 25.5+16.3
She90 26.2+15.8 26.4+16.0 26.44+14.7

Continued on next page
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Table S11: Mean Absolute Error (MAE) of the outlier correction algorithms for the different B-point extraction
algorithms on the EmpkinS Dataset. MAE values are provided in milliseconds as (M + SD).

Outlier Correction Algorithm

Q-peak B-point Forl8 LinInt None
Algorithm  Algorithm
Ste85 26.5+28.5 26.2+28.3 28.4+30.1
Arb17IC 27.34+15.5 27.5+£15.6 28.1+15.5
Arb17SD 34.94+19.5 34.24+19.5 37.6+£20.6
Arb17TD 30.9£19.0 31.1+£19.1 29.51+18.3
Deb93SD 15.8+19.3 16.14+19.5 14.9418.7
Vanl3 (38 ms) Dro22 21.1£15.0 21.3+15.2 20.5+14.3
Forl8 21.6+24.1 21.4+24.0 22.8424.6
LozO7LR 29.5+19.5 29.6+19.6 28.2+17.4
Loz07QR 27.9+180 28.0£18.2 26.94+16.7
She90 27.54+16.0 27.8+£16.1 27.6+14.7
Ste85 26.5+284 26.2428.2 28.4+30.0
Arb17IC 28.74+15.7 28.9£15.8 29.4+155
Arb17SD 33.5+19.2 32.84+19.2 36.2+20.3
Arb17TD 32.8+19.0 33.04+19.2 31.4+18.2
Deb93SD 15.8+19.9 16.24+20.1 14.5419.1
Van13 (40 ms) Dro22 22.9+15.1 23.1+15.2 22.31+14.1
Forl8 2144236 21.2423.6 22.6+24.2
LozO7LR 31.24£19.8 31.3£19.9 30.0417.8
Loz07QR 29.5+184 29.5+18.6 28.4+17.1
She90 28.9+16.3 29.2+16.4 28.94+14.8
Ste85 26.7+28.1 26.5428.0 28.7+29.6
Arb17IC 30.14+16.0 30.3£16.1 30.7+15.7
Arb17SD 32.1+18.8 31.4+18.8 34.8+19.9
Arb17TD 34.7+19.0 34.9+19.2 33.3%+18.1
Deb93SD 16.14+20.5 16.5+20.8 14.5419.6
Vanl3 (42 ms) Dro22 24.74+15.1 25.0+15.2 24.0+13.9
Forl8 21.4423.2 21.3423.2 22.5+23.6
LozO7LR 33.0£20.1 33.1+20.2 31.7+18.0
Loz07QR 31.1+188 31.2+19.0 30.0t17.5
She90 30.3+16.6 30.7+16.7 30.2+15.1
Ste85 2714278 27.04+27.7 29.2+29.4
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3.5 Individually Lowest vs. Overall Lowest PEP Pipelines

PEP Pipeline: PEP Pipeline: PEP Pipeline:
For18 | Ref. B-Point | None Ref. Q-Peak | Dro22 | None For18 | Dro22 | None
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Figure S34: Residual plot of the single PEP pipeline extraction steps of the individually lowest PEP pipeline
(i.e., the PEP pipeline consisting of the algorithms with the individually lowest MAE) on the EmpkinS Dataset.
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Figure S35: Residual plot of the single PEP pipeline extraction steps of the overall lowest PEP pipeline (i.e.,
the PEP pipeline with the overall lowest MAE) on the EmpkinS Dataset.
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3.5.1 Effect of Annotations on B-Point Detection Error

Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm

None 10.81 15.64 1.13 18.97 10.68 14.14 —-480 17.06 -—-0.13 -—-1.49
For18 Dro22 For18 10.86 14.69 —-1.18 18.23 11.42 14.27 —-6.86 16.94 0.56 —0.42
LinInt 10.90 1473 —-1.51 1826 11.58 14.41 -—7.13 17.06 0.68 —0.32
Vanl3 Deb93SD  None 14.47 19.62 -5.06 23.85 16.94 2250 —10.12 26.28 2.47 2.88

(42 ms)
Vanl3 Deb93SD  None 1454 19.15 —-3.06 23.85 16.75 21.82 —-8.12 26.28 2.21 2.67
(40 ms)
Vanl3 Deb93SD  None 14.87 18.68 —-1.06 23.85 16.83 21.10 —6.12 26.28 1.96 2.42
(38 ms)
Vanl3 Deb93SD  None 15.43 18.21 094 2385 17.15 20.34 —-4.12 26.28 1.72 2.13
(36 ms)
Vanl3 Dro22 None 15.64 14.77 —10.36 18.86 18.32 15.18 —16.39 17.24 2.68 0.40
(32 ms)
Vanl3 Deb93SD  Forl8 15.82 19.27 —-5.22 2438 18.64 22.05 —10.60 26.86 2.82 2.79
(38 ms)
Vanl3 Deb93SD  Forl8 15.84 19.89 —-7.22 2438 18.94 22.84 —12.60 26.86 3.10 2.95
(40 ms)

For18 Arb17TD None 15.95 1756 —8.83 22.02 1895 19.50 —15.10 22.61 3.00 1.94
Vanl3 Dro22 Forl8 16.02 14.88 —12.88 17.67 19.37 15.97 —18.53 16.93 3.34 1.09

(32 ms)
Vanl3 Deb93SD  Forl8 16.03 18.64 —3.22 24.38 1857 21.22 —8.60 26.86 2.54 2.58
(36 ms)
Vanl3 Deb93SD  Forl8 16.09 20.50 —9.22 24.38 19.47 23.57 —14.60 26.86 3.38 3.07
(42 ms)
Vanl3 Deb93SD  Linlnt 16.13 19.50 -5.69 24.66 18.96 22.25 —11.06 27.07 2.83 2.76
(38 ms)
Vanl3 Deb93SD  Linlnt 16.17 20.14 -7.69 24.66 19.28 23.05 —13.06 27.07 3.11 2.92
(40 ms)
Vanl3 Deb93SD  None 16.18 17.77 294 2385 17.70 19.55 —2.12 26.28 1.52 1.78
(34 ms)
Vanl3 Dro22 LinInt 16.20 14.98 —13.22 17.67 19.59 16.17 —18.81 17.07 3.39 1.19
(32 ms)
Vanl3 Deb93SD  Linlnt 16.31 18.85 —3.69 24.66 1887 21.42 -—-9.06 27.07 2.55 2.56
(36 ms)

For18 Loz07LR  None 16.41 1392 —-8.97 19.55 19.51 17.02 —15.22 20.95 3.11 3.10
Vanl3 Deb93SD  Forl8 16.43 18.05 —1.22 2438 1872 20.36 —6.60 26.86 2.29 2.31

(34 ms)
Vanl3 Deb93SD  LinInt 16.47 20.80 —-9.67 24.70 19.83 23.79 —15.06 27.07 3.36 2.99
(42 ms)
Vanl3 Deb93SD  Linlnt 16.68 18.23 —-1.69 24.66 18.99 20.53 -7.06 27.07 2.31 2.30
(34 ms)

Forl8 Loz07QR  None 16.76 13.67 —5.69 20.86 19.32 16.32 —12.16 22.17 2.56 2.65
Vanl3 Deb93SD  Forl8 17.06 17.43 0.78 2438 19.08 19.45 —-4.60 26.86 2.02 2.02
(32 ms)

Forl8 Arb17TD Forl8 17.12  18.06 —11.56 22.05 20.53 19.92 —17.38 22.72 3.41 1.85
Vanl3 Deb93SD  None 17.16  17.29 494 2385 1846 18.71 —0.12 26.28 1.31 1.41
(32 ms)

Forl8 Arb17TD Linlnt 17.17 18.09 —12.15 21.78 20.77 19.96 —17.95 22.53 3.60 1.88

Continued on next page
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Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 Dro22 None 17.19 14.64 —12.34 18.91 20.15 15.14 —18.39 17.24 2.96 0.50
(34 ms)

Vanl3 Deb93SD  Linlnt 17.26  17.58 0.29 2464 1933 19.61 -5.06 27.07 2.07 2.03
(32 ms)

Loz07QR  Forl8 17.29 1492 —-7.24 21.65 19.75 16.69 —13.09 22.30 2.46 1.77
Loz07LR  Forl8 17.35 16.18 —10.38 21.33 20.26 18.34 —16.20 22.01 2.91 2.16
Loz07QR  Linlnt 17.36 15.06 —-7.36 21.77 19.80 16.73 —13.18 22.32 2.44 1.67
Loz07LR  Linlnt 17.41 16.32 —10.49 2144 20.29 18.33 —16.27 21.98 2.88 2.01
Vanl3 Dro22 For18 17.61 1495 —14.88 17.67 21.24 16.04 —20.53 16.93 3.63 1.09
(34 ms)
Mar04 Deb93SD  None 17.79 18.52 1.20 25.66 19.50 20.68 —4.07 28.13 1.71 2.16
Vanl3 Dro22 LinInt 17.81 15.06 —15.22 17.67 21.47 16.24 —20.81 17.07 3.66 1.17
(34 ms)

Forl8

For18 1790 1726 —-2.99 24.68 19.12 16.19 -—-8.67 23.51 1.23 -1.07
LinInt 17.92 17.32 —-3.48 2468 19.34 16.33 —-9.13 23.61 142 —-0.99
LinInt 18.01 17.58 —2.11 25.08 19.22 16.50 —8.07 24.02 1.22 -1.07
For18 18.06 17.58 —-1.69 25.14 19.13 16.48 —-7.73 24.04 1.08 -1.10
For18 18.52 19.45 —-3.38 26.65 21.05 22.09 -—-9.02 29.15 2.53 2.64
Mar04 Deb935D LinInt 18.73 19.66 —3.86 26.88 21.26 22.30 —-9.49 29.32 2.53 2.64
Vanl3 Dro22 None 18.83 14.45 —14.34 1891 22.05 15.07 —20.39 17.24 3.22 0.62
(36 ms)
Forl8 She90 None 18.90 18.01 -0.19 26.11 19.76 16.90 —-6.00 25.30 0.86 —1.11
Mar04 Dro22 None 18.94 17.64 —14.45 2147 2242 18.16 —20.69 20.10 3.48 0.52
Vanl3 Dro22 Forl8 19.31 14.98 —16.88 17.67 [23.17 16.05 —22.53 16.93 3.86 1.07
(36 ms)
Mar04 Dro22 For18 19.43 18.06 —16.97 20.39 23.54 19.17 —22.86 19.97 4.11 1.10
Forl8 Arb17IC  None 19.45 19.32 1.16  27.39 20.30 18.05 —4.91 26.72 0.85 —1.27
Vanl3 Dro22 LinInt 19.52 15.14 —17.20 17.74 23.40 16.25 —22.81 17.07 3.88 1.11

She90

Forl8
Arb17IC

(36 ms)
Mar04 Dro22 LinInt 19.61 18.16 —17.31 20.37 23.75 19.34 —23.14 20.07 4.14 1.18
Vanl3 Dro22 None 20.53 14.26 —16.34 18.91 23.96 14.99 —22.39 17.24 3.43 0.73
(38 ms) For18 21.06 15.01 —18.88 17.67 25.12 16.05 —24.53 16.93 4.06 1.05
Vanl3 For18 LinInt 21.23 23.61 10.08 30.11 18.60 21.85 4.92 2827 -2.63 -1.77
(40 ms)
Vanl3 For18 LinInt 21.29 23.20 8.30 30.37 19.14 21.45 3.14 2858 =215 -—-1.74
(42 ms)
Vanl3 Dro22 LinInt 21.31 15.19 —19.17 17.81 25.35 16.26 —24.81 17.07 4.04 1.07
(38 ms)
Vanl3 For18 Forl8 21.41 2321 8.89 30.30 19.19 21.48 3.63 2858 —2.21 -—-1.73
(42 ms)
Vanl3 For18 For18 21.41 23.65 10.70 30.06 18.72 21.90 5.44 2829 -2.70 -1.75
(40 ms)
Vanl3 Forls8 LinInt 21.43 24.02 11.87 29.92 1830 22.29 6.70 28.06 -3.13 -1.73
(38 ms) For18 21.64 24.06 1247 29.86 1843 22.35 719 28.06 -3.21 -1.71
Mar04 Forl8 LinInt 21.72 24.89 1285 30.43 18.63 23.18 7.55 2876 —-3.10 -—-1.71
Vanl3 Forl8 LinInt 2190 24.35 13.72 29.74 18.35 22.67 8.56 27.88 —3.55 —1.68
(36 ms)
Mar04 Forl8 Forl8 22.02 2499 1347 3047 1881 23.30 805 28.85 —-3.21 -1.69
Vanl3 Forl8 Forl8 22.14 2439 1431 29.67 18.51 22.75 9.05 2790 -3.63 -—-1.65
(36 ms)

Continued on next page

34



Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 Dro22 None 22.27 14.07 —18.34 18.91 25.88 |14.92 —24.39 17.24 3.61 0.84
(40 ms)
Vanl3 For18 LinInt 22.46 2449 1542 29.44 18.58 22.78 10.26 27.55 —3.87 -—1.71
(34 ms)
Vanl3 For18 None 22.52 23.63 12.87 30.00 20.05 21.60 740 2853 —2.46 -—2.03
(42 ms)
Vanl3 Forl18 None 22.57 24.20 14.59 29.70 19.62 22.18 9.12 28.18 —-2.95 —2.02
(40 ms)
Vanl3 For18 Forl8 22.71 2455 16.00 29.37 18.77 22.86 10.74 2756 —-3.94 -1.68
(34 ms)
Vanl3 For18 None 22.77 2458 16.21 29.32 19.36 22.72 10.76 27.85 —3.41 —1.86
(38 ms)
Vanl3 Dro22 For1l8 22.87 15.07 —20.86 17.75 16.05 —26.53 16.93 4.20 0.99
(40 ms)
Vanl3 Loz07QR  None 22.94 15.29 —17.31 21.46 18.73 —23.78 23.00 4.33 3.45
(32 ms)
Mar04 For18 None 23.00 25.41 17.09 29.71 19.64 23.49 11.50 2837 -—-3.37 —-1.92
Vanl3 Dro22 LinInt 23.12 15.20 —21.17 17.81 16.26 —26.81 17.07 4.19 1.06
(40 ms)
Vanl3 For18 LinInt 23.31 24.74 1724 29.30 19.16 22.95 12.05 27.37 —-4.15 -1.79
(32 ms)
Vanl3 Forl8 None 23.35 25.02 18.00 29.11 19.51 23.22 12.55 27.61 —3.84 —1.80
(36 ms)
Loz07LR  None 23.52 16.00 —20.68 19.53 19.36 —26.87 21.43 4.87 3.36
Vanl3 Arb17IC  Forl8 23.54 15.33 —13.29 24.76 26.60 |15.70 —19.36 24.08 3.06 0.37
(32 ms) Forl8 For1l8 23.60 24.79 17.83 29.22 19.39 23.04 1254 2738 —4.20 -1.75

She90 For18 23.62 15.59 —14.67 24.20 126.82 |15.77 —20.31 23.56 3.20 0.18
Forl8 Deb93SD  Linlnt 23.66 14.57 12.02 25.06 23.87 14.29 6.61 27.02 0.20 —-0.27
Vanl3 Arb17IC  LinInt 23.67 15.41 —13.70 24.70 126.82 |15.76 —19.68 24.09 3.14 0.35

(32 ms)

Forl8 Deb93SD  Forl8 23.72 14.48 12,51 24.82 23.86 14.16 7.08 26.83 0.14 -0.33

Vanl3 Loz07TQR F9r18 23.80 16.60 —18.86 22.05 19.15 —24.71 23.10 4.08 2.55

(32 ms) She90 LinInt 23.82 15.77 —15.14 24.23 15.97 —20.78  23.66 3.32 0.20
Loz07QR  Linlnt 23.89 16.74 —18.97 22.15 19.20 —24.80 23.12 4.06 2.46

Vanl3 For18 None 23.98 25.22 19.63 28.73 19.84 2341 14.17 2722 —-4.14 -1.80

(34 ms)

Vanl3 Arb17TD None 24.02 18.41 —19.84 22.86 20.53 —26.22 23.34 4.45 2.12

(32 ms)

Vanl3 Dro22 None 24.04 1391 —20.34 1891 14.86 —26.39 17.24 3.76 0.95

(42 ms)

Vanl3 She90 None 24.06 14.90 —11.84 25.70 126.81 |15.29 —17.65 25.32 2.75 0.40

(32 ms)

Vanl3 Loz07QR  None 2416 15.79 —19.31 21.46 19.16 —25.78 23.00 4.58 3.37

(34 ms)

LinInt 2442 5198 —-1.72 5741 1833 1691 —-1.45 2490 -6.09 —35.07

Forl8 Mil22 For18 24.46 51.68 —0.93 57.17 1825 16.79 —-0.64 24.79 —6.21 —34.89

Mar04 Ste85 LinInt 24.47 2763 1595 33.28 20.70 26.26 11.52 31.39 -—-3.76 —1.37
Vanl3 Arb17IC  None 24.63 16.02 —10.15 27.57 16.12 —16.30 27.17 2.64 0.11
(32 ms)

Mar04 Ste85 For18 24.69 27.66 16.73 33.09 20.85 26.27 12.25 31.22 -—-3.84 -1.39

Continued on next page
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Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 Dro22 For1l8 24.70 15.08 —22.86 17.75 16.05 —28.53 16.93 4.34 0.97
(42 ms)
Vanl3 LozO7TLR  Forl8 24.70 18.20 —22.09 21.29 20.62 —27.85 22.50 4.58 2.42
(32 ms)
Vanl3 Arb17IC  Forl8 24.74 15.33 —15.27 24.78 1577 —21.34 24.11 3.33 0.44
(34 ms)
Vanl3 Loz07LR  Linlnt 24.78 18.34 —22.20 21.39 20.61 —27.92 22.48 4.54 2.27
(32 ms) Forl8 None 24.87 2543 21.34 28.46 23.62 15.89 26.95 —4.36 —1.81
Vanl3 She90 Forl8 24.88 15.67 —16.65 24.23 15.87 —22.31 23.56 3.43 0.20
(34 ms) Arb17IC  LinInt 24.89 15.39 —15.70 24.70 15.82 —21.68 24.09 3.39 0.42
Vanl3 Dro22 LinInt 24.96 15.21 —23.17 17.81 16.26 —28.81 17.07 4.32 1.05
(42 ms)
LozO7TLR  None 24.99 16.48 —22.68 19.53 19.72 —28.87 21.43 5.07 3.24
Vanl3 Loz07QR  Forl8 25.07 17.10 —20.86 22.05 19.56 —26.71  23.10 4.32 2.46
(34 ms) She90 LinInt 25.11 15.85 —17.12 24.26 16.08 —22.78 23.66 3.53 0.23
Loz07QR  LinInt 25.16 17.25 —20.97 22.15 19.62 —26.80 23.12 4.30 2.37
She90 None 25.19 14.74 —13.84 25.70 15.26 —19.65 25.32 2.99 0.52
Vanl3 Arb17TD Forl8 25.39 18.80 —22.88 21.79 20.76 —28.80 22.76 4.88 1.96
(32 ms)
Mar04 Loz07QR None 25.46 18.96 —21.40 23.44 22.21 —28.16 25.05 4.99 3.25
Vanl3 Loz07QR  None 25.50 16.26 —21.31 21.46 19.56 —27.78  23.00 4.81 3.29
(36 ms)
Vanl3 Arb17TD LinInt 25.50 18.85 —23.60 21.18 20.89 —29.43 2247 5.07 2.03
(32 ms)
Forl8 Mil22 None 25.60 50.64 2.86  56.68 18.65 2.78 26.67 —6.33 —31.99
Vanl3 Mil22 Forl8 25.68 52.87 —11.80 57.58 20.89 18.62 —11.62 25.46 —4.79 —34.25
(32 ms)
Forl8 Deb93SD  None 25.69 14.37 16.65 24.27 [25.38 13.16 11.55 26.15 —0.31 —1.22
Vanl3 Arb17IC  None 25.73 15.75 —12.12 27.63 PEiGE 1597 —18.29 27.18 2.87 0.22
(34 ms) Arb17TD None 25.80 18.41 —21.74 23.07 Bl 20.57 —28.11  23.56 4.57 2.16
Vanl3 Mil22 LinInt 25.82 53.23 —12.72 57.77 21.24 18.92 —12.43 25.59 —4.58 —34.31
(32 ms)
Arb17IC  Forl8 25.99 15.39 —17.27 24.78 [PAUEE |15.88 —23.34 24.11 3.57 0.48
Vanl3 Ste85 LinInt 26.16 28.28 18.05 34.03 21.87 26.84 13.82 31.74 —4.29 —-1.44
(36 ms)  Arb17IC  Linlnt 26.17 1545 —17.70 24.70 15.93 —23.68 24.09 3.62 0.47
She90 For1l8 26.18 15.79 —18.65 24.23 16.04 —24.31 23.56 3.64 0.24
Vanl3 LozO7LR  Forl8 26.19 18.64 —24.09 21.29 20.97 —29.85 22.50 4.76 2.32
(34 ms)
Vanl3 Mil22 None 26.23 51.61 —-7.58 57.40 20.99 19.71 -7.90 27.69 —5.24 —31.90
(32 ms)
Vanl3 Ste85 LinInt 26.24 28.22 16.83 34.67 2230 26.73 12.62 32.45 -—-3.94 —-1.50
(38 ms)
Vanl3 LozO7LR  LinInt 26.28 18.78 —24.20 21.39 BIEOIE20.95 —29.92 22.48 4.73 2.18
(34 ms)
Mar04 Ste85 None 26.38 29.39 20.14 33.98 2227 28.14 1553 3235 —4.11 -1.25
Vanl3 She90 N'one 26.38 14.68 —15.84 25.70 15.32 —21.65 25.32 3.20 0.65
(36 ms) LinInt 26.44 15.96 —19.12 24.26 16.25 —24.78  23.66 3.72 0.29
Loz07QR  Forl8 26.45 17.58 —22.86 22.05 19.95 —28.71 23.10 4.53 2.37
Mar04 Loz07QR  Forl8 26.46 20.24 —23.00 24.10 22.63 —29.11 25.24 4.72 2.39
Vanl3 Mil22 Forl8 26.47 53.00 —13.62 57.66 22.03 19.00 —13.38 25.84 —4.44 —34.01
(34 ms)  Ste85 LinInt 26.48 28.45 19.50 33.63 21.91 26.98 15.22 31.25 —4.57 —1.46
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Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 Ste85 LinInt 26.49 27.97 15.60 35.23 23.05 26.46 11.46 33.17 -3.44 —1.51
(40 ms)
Van13 Ste85 Forl8 26.50 28.47 19.00 33.94 22.11 27.00 14.70 31.66 —4.39 —1.46
(36 ms)
Vanl3 Ste85 Forl8 26.50 28.39 17.75 34.55 2247 26.84 13.44 32.32 —4.04 -—-1.56
(38 ms)
Vanl3 Loz07QR  Linlnt 26.54 17.73 —22.97 22.15 20.01 —28.80 23.12 4.51 2.28
(36 ms)
Mar04 Loz07QR LinInt 26.55 20.37 —23.12 24.20 22.67 —29.20 25.26 4.70 2.30
Arbl17IC  Forl8 26.57 18.26 —17.40 27.14 18.89 —23.67 26.52 3.55 0.63
Vanl3 Loz07LR  None 26.60 17.05 —24.62 19.80 20.04 —30.85 21.45 5.19 3.00
(36 ms)
Vanl3 Mil22 LinInt 26.64 53.37 —14.56 57.84 22.41 19.29 —14.21 25.93 —4.23 —34.08
(34 ms)
NI For18 26.68 18.48 —18.85 26.42 18.99 —24.71 2590 3.66 0.52
Loz0O7LR  None 26.69 19.91 —24.61 22.42 EPREE 22,79 —31.13  24.07 5.40 2.88
Vanl3 Ste85 Forl8 26.69 28.10 16.49 35.07 23.13 26.48 12.24 32.96 -—3.56 —1.62
(40 ms)
Mar04 Arbl17IC  LinInt 26.76 18.31 —17.84 27.08 LR 18.92 —24.02  26.52 3.61 0.61
Vanl3 Ste85 Forl8 26.79 28.56 20.36 33.45 22.12 27.09 16.01 31.09 —4.67 —1.47
(34 ms)
Vanl3 Arb17IC  None 26.88 15.55 —14.08 27.68 15.90 —20.25 27.24 3.11 0.35
(36 ms)
Mar04 She90 None 26.90 17.45 —16.03 27.77 18.20 —22.02 27.51 3.27 0.74
Vanl3 Ste85 LinInt 26.91 28.50 20.85 33.19 22.13 26.97 16.53 30.72 —4.78 —1.53
(32 ms)
Van13 Mil22 None 26.91 51.67 —9.34 57.51 21.99 19.91 -—-9.63 28.06 —4.92 —31.76
(34 ms)
Vanl3 Loz07QR  None 26.92 16.71 —23.31 21.46 [ERECEES19.90 —29.78  23.00 5.02 3.19
(38 ms)
Mar04 She90 LinInt 26.94 18.69 —19.32 26.49 [EEGS 0 19.23 —25.18  26.03 3.75 0.54
Vanl3 Stess LinInt 26.97 27.71 14.38 35.90 23.95 26.04 10.23 33.87 -3.02 —1.67
(42 ms) Forl8 27.11 27.82 1525 35.73 23.99 26.06 10.99 33.67 -3.13 -—1.76
Vanl3 Arb17TD Forl8 27.19 18.90 —24.83 21.91 EPAEE S 20.83 —30.75 22.89 4.98 1.93
(34 ms)
Vanl3 Ste85 Forl8 27.29 28.64 21.76 33.04 22.42 27.14 17.39 30.61 —4.87 -—1.51
(32 ms)
Vanl3 Arbl17IC  Forl8 27.31 15.50 —19.26 24.80 16.04 —25.34 24.11 3.77 0.53
(38 ms)
Vanl3 Arb17TD Linlnt 27.33 19.01 —25.53 21.37 20.97 —31.38 22.60 5.16 1.96
(34 ms)
Mar04 Arb17IC  None 27.36 18.31 —14.15 29.73 18.74 —20.52 29.38 3.19 0.42
Vanl3 Mil22 Forl8 27.43 53.11 —15.46 57.74 23.28 19.18 —15.25 26.03 —4.15 —33.93
(36 ms)
Vanl3 Arb17IC  LinInt 27.50 15.57 —19.68 24.73 16.09 —25.68 24.09 3.81 0.52
(38 ms)  She9o Forl8 27.53 15.99 —20.65 24.23 16.26 —26.31 23.56 3.83 0.27
None 27.61 14.71 —17.84 25.70 15.47 —23.65 25.32 3.39 0.76
Vanl3 Arb17TD None 27.62 18.35 —23.64 23.26 20.55 —30.07 23.66 4.65 2.20
(36 ms)  Mil22 LinInt 27.63 53.48 —16.43 57.91 23.68 19.46 —16.10 26.09 —3.95 —34.01
Vanl3 She90 Linlnt  27.82 [16.14 —21.12 24.26 16.46 —26.78 23.66 3.90 0.32
(38 ms)
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Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 ~ LozO7LR Forl8 —26.03 2154 FEPE21.27 —31.84 2253 487 211
(36 ms)  Mil22 None —11.31 58.03 23.11 19.90 —11.46 28.26 —4.77 —32.24
Mar04 Arb17TD None —23.82 25.85 23.42 —-30.33 26.64 4.97 2.06
Vanl3 Loz07QR  Forl8 —24.86  22.05 20.28 —-30.71 23.10 472  2.26
(38 ms)
Vanl3 LozO7LR  Linlnt —26.13 21.64 21.25 —31.90 22.50 4.83 1.97
(36 ms)
Mar04 LozO7LR  Forl8 —26.06 24.00 23.93 —32.15 25.10 5.09 2.14
Vanl3 Loz07QR LinInt —24.97 2215 20.34 —-30.80 23.12 4.70 2.16
(38 ms)
Mar04 Loz07LR  Linlnt —26.17 24.08 23.90 —32.21  25.07 5.06 2.02
Vanl3 Arb17IC  None —15.97 27.86 15.94 —22.19 27.36 3.28 0.45
(38 ms)
Mar04 Mil22 None —12.20 5777 23.69 22.36 —12.54 30.06 —4.47 —29.54
For18 —16.47 58.12 124.04 22.08 —16.33 28.26 —4.17 —31.34
Vanl3 Loz07LR  None —26.60 19.85 [EEEEEN20.32 —32.83 21.52 534  2.90
(38 ms)
Mar04 Mil22 LinInt —17.35 5831 2443 2241 —17.18 28.36 —3.98 —31.38
Vanl3 Ste85 None 2242 3484 2383 2898 18.03 3290 —-4.60 -—1.16
(36 ms)
Vanl3 Ste85 None 21.26 35.42 2421 28.70 16.89 33.54 —-4.21 -—-1.27
(38 ms)
Vanl3 Loz07QR None —25.31 21.46 20.20 —31.78 23.00 520  3.09
(40 ms)
Vanl3 Mil22 Forl8 —17.33 57.82 24.69 19.34 —17.10 26.29 —3.82 —33.86
(38 ms)
Vanl3 Ste85 None 20.16 35.94 2498 28.25 1587 34.22 -3.67 —1.36
(40 ms)  Arb17IC  Forl8 —21.24 2484 BEPAPEN16.25 —27.34 24.11 3.96 0.55
Vanl3 Mil22 LinInt —18.31 5798 25.12 19.64 —17.96 26.35 —3.64 —33.93
(38 ms)
Vanl3 Ste85 None 23.76 3443 2387 29.17 1930 32.38 —4.91 -—1.18
(34 ms)
Vanl3 Arb17IC  Linlnt —21.66 24.77 [ERREN16.30 —27.67 24.10 4.00  0.52
(40 ms)
Vanl3 Mil22 None —13.07 58.17 2444 20.03 —13.19 28.72 —4.43 —-32.14
(38 ms)
Vanl3 She90 None —19.84  25.70 15.70 —25.65 25.32  3.57  0.85
(40 ms) For18 —22.65 24.23 16.53 —28.31 23.56 4.00 0.28
Vanl3 Arb17TD Forl8 —26.81 21.95 20.87 —32.72 2293  5.06 1.93
(36 ms) LinInt —27.53 21.37 21.00 —33.38 22.60 5.23 1.94
Vanl3 Ste85 None 19.16  36.72 27.85 14.86 35.07 —3.22 -—1.51
(42 ms)
Vanl3 She90 LinInt —23.12  24.26 16.72 —28.78  23.66 4.07 0.32
(40 ms)
Vanl3 Ste85 None 25.04 34.03 24.14 29.25 20.53 31.89 -—5.12 —1.22
(32 ms)
Mar04 Arbl17TD Forl8 —27.09 24.75 —33.15 2593  5.33 1.83
Vanl3 Arb17IC  None —17.92  27.93 —24.19 2736  3.45  0.54
(40 ms) Loz07QR Forl8 —26.86 22.05 —32.71 23.10 4838  2.16

Vanl3 Arb17TD None
(38 ms) LozO7LR  Forl8

—25.48 23.56
—28.01 21.59

—31.88 24.01 4.72 2.27
—33.82  22.59 5.00 2.03

Continued on next page

38



Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm

Mar04 Arb17TD Linlnt
Vanl3 Loz07QR  Linlnt
(40 ms)
Vanl3 LozO7LR LinInt
(38 ms)

—27.77  24.38 [BEEHUIEN24.08 —33.76  25.78 5.47 1.86
—26.97 22,15 BEEEAES20.65 —32.80 23.12 4.87 2.06

—28.11 21.69 PBESEEN21.51 —33.88 22.56 4.96 1.89

Vanl3 Mil22 For18 —19.26 57.86 19.40 —19.04 26.39 —3.55 —33.87
(40 ms) None —14.93 58.25 19.89 —15.10 28.83 —4.17 —32.26
LozO7LR  None —28.58 19.91 20.55 —34.81 21.57 5.46 2.80
For18 For18 LinInt 26.85 27.89 21.96 21.77 2538 —4.76 —2.55
Vanl3 Mil22 LinInt —20.23 58.03 19.70 —19.90 26.46 —3.38 —33.94
(40 ms)
Loz07QR None —27.31 21.46 20.46 —33.78 23.00 5.37 2.97
Vanl3 Arbl17IC  Forl8 —23.19 2497 16.56 —29.31 24.20 4.14 0.54
(42 ms) She90 None —21.84 25.70 15.99 —-27.65 25.32 3.74 0.92
Arb17IC  LinInt —23.61 24.90 16.61 —29.64 24.19 4.17 0.50
She90 Forl8 —24.65 24.23 16.84 —30.31 23.56 4.16 0.28
For18 For18 For18 2745 27.82 22.05 22.25 2540 —-4.82 =251
Vanl3 Arb17IC  None —-19.79 28.17 16.28 —26.07 27.59 3.63 0.62

—25.12 2426 BERERN17.03 —30.78  23.66 4.23 0.32

(42 ms) ~ She90 Linlnt 34.8¢
36.01

Vanl3  Arbl7TD Forl8 2877 22.03 2089 —34.66 23.06 513 1.93
(38 ms)
Vanl3  Mil22 Forls 2117 57.90 1944 —2008 2649 —3.31 —33.89
(42 ms) ~Loz0TQR_ Forl8 2886 22.05 2084 —3471 23.10 504 2.03
Vani3  Arb17TD Linlnt 2047 21.52 21.02 —35.30 22.76 528  1.00
(38 ms)
Vanl3  Loz07QR Linlnt 2897 22.15 2000 —34.80 23.12 502 1.94
(42 ms) ~Mil22 None ~16.97 58.71 19.76 —17.00 28.96 —4.05 —32.79
Vanl3  Loz07LR_ ForlS 29.99 21.64 2174 —35.79 22.64 511 1.9
(40 ms)
Vanl3  Mil22 Linint —22.16  58.06 19.73 —21.83 2655 —3.15 —33.96
(42 ms)
Vanl3  Loz07LR  Linlnt 3009 21.74 21.72 —35.86  22.62 508  1.80
(40 ms) ~Arbl7TD None 2738 23.76 2050 —33.79 24.19 477  2.33
Vanl3  Arb17SD  Linlnt 2654 2521 1673 2036  27.67 —1.43 —2.05
(42 ms)
Forl8  Forl8 None 3029 26.38 2243 2496 2439 —4.84 —2.390
Vanl3  Loz07LR_ None 3055 19.97 2072 —36.78 21.62 557 267
(42 ms)
Forl8  SteSh Tinlnt 2875 30.64 2188 2439 27.26 501 —2.56
Vanl3  Arb17SD ForlS 2797 25.25 16.67 21.07 2773 —1.49 —2.11
(42 ms)
Forl8  SteSh Forls 2956 30.50 25.04 2514 2713 —5.14 —247
Vanls _ATDITTD Forl8 3070 2221 20902 —3659 2322 517  1.92
(10 ms) _ATPITSD_ Linhut 28.48 2517 1722 2231 2764 —1.75 —1.95
Arb17TD Linint 3140 21.71 21.05 —37.22 2293 531 1.8
Forls —31.95 21.70 21.89 —37.76 22.60 522 1.84
2?21155) Loz0TLR 1o g ~32.06 21.80 21.87 —37.83 22.66 519  1.69
Arb17TD None —29.16  24.25 2048 —35.58 24.63 481 234
Vanl3  Arbl7SD Forls 2920 25.20 17.16 23.01 2771 —1.80 —2.01
(40 ms)
Forl8  SteSh None 3217 3117 2608 2750 2825 —534 —1.99
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Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 Arb17SD  Linlnt 30.39 25.08 17.71 2425 27.57 —2.07 —-1.81
(38 ms)
Vanl3 Arb17TD Forl8 —32.56 22.51 20.92 —38.49 23.43 5.20 1.88
(42 ms) Arb17SD None 30.20 26.42 17.48 2394 2884 —1.68 —2.44
Vanl3 Arb17SD  Forl8 31.11  25.11 17.65 2495 27.63 —-2.11 —1.88
(38 ms)
Vanl3 Arb17TD LinInt —33.28 21.99 21.08 —39.13 23.14 5.33 1.84
(42 ms)
Vanl3 Arb17SD  Linlnt 32.31  25.02 18.31 26.17 27.53 —2.40 —1.62
(36 ms)
Vanl3 Arb17SD  None 32.11  26.37 18.00 25.85 28.80 —1.98 —2.31
(40 ms)
Vanl3 Arb17SD  Forl8 33.02 25.06 18.25 26.87 27.59 —2.44 —1.68
(36 ms)
Mar04 Arb17SD  Linlnt 31.59 27.60 19.01 25.36 30.02 —2.22 —-145
Forls Pal2l LinInt —12.69 59.64 21.53 —12.563 37.00 —4.08 —27.18
Forl18 48.97 —12.04 60.28 21.89 —11.80 37.82 —4.13 —27.08
Vanl3 Arb17SD  Linlnt 34.22 2497 18.94 2810 27.50 —2.71 —-1.39
(34 ms)
Mar04 Arb17SD  Forl8 32.21 27.67 1896 25.97 30.09 -—-2.25 —1.54
Forl8 Pal21 None —11.52  61.78 21.78 —10.66 37.70 —4.72 —28.82
Vanl3 Arb17SD None 33.95 26.25 1851 2773 2871 —2.27 —2.12
(38 ms)
Vanl3 Arb17SD  Forl8 34.92  25.01 18.89 2879 27.56 —2.74 —-1.45
(34 ms)
Vanl3 Arb17SD  LinInt 36.12  24.95 19.59 30.01 27.48 -3.02 -1.16
(32 ms)
Vanl3 Arb17SD None 35.84  26.20 19.14 29.61 28.66 —2.60 —1.89
(36 ms)
Vanl3 Arb17SD  Forl8 36.83 24.98 19.54 30.70 27.54 —3.056 —1.22
(32 ms)
Mar04 Arb17SD  None 34.88 28.61 19.67 2853 30.94 —-250 -—1.74
Vanl3 Arb17SD  None 37.63 26.12 19.76 3141 2858 —2.91 —1.65
(34 ms)
Arb17SD  None 39.46  26.07 20.45 33.23 2855 —3.22 —1.37
Vanl3 LinInt —20.65 62.68 24.83 —20.39 4191 —4.01 —24.84
(32 ms) Pal21 None —19.15  64.87 25.21 —18.21 42.82 —4.62 —26.40
Forl8 —20.06 63.28 24.97 —19.72 42,53 —4.07 —24.95
Vanl3 LinInt —22.02 63.33 25.19 —21.66 42.62 —3.99 —24.85
(34 ms) Pal21 None ) —20.58 65.46 25.61 —19.49 43.52 —4.57 —26.37
Forl8 44.86 —21.49 63.86 25.34 —21.05 43.19 —4.04 —24.94
None 45.12 —22.30 65.15 27.22 —21.67 44.30 —4.01 —24.80
Mar04 Pal21 LinInt 45.23 —23.82 63.17 [EINEEN27.09 —23.96 43.66 —3.44 —23.02
Forl8 45.33 —23.16 63.67 PINCIUMN27.13 —23.16 44.22 —3.44 —23.22
Vanl3 LinInt 45.84 —23.21 63.86 25.53 —22.94 4341 —3.90 —24.63
(36 ms) Pal21 None 45.94 —21.73  65.97 25.98 —20.66 44.41 —4.42 —26.11
Forl8 46.01 —22.72 64.34 25.68 —22.29 43.99 -—3.92 —24.70
Vanl3 LinInt 47.011 —24.50 64.28 25.71 —24.27 44.11 —-3.76 —24.48
(38 ms) Pal21 None 47.13 —22.91 66.44 26.13 —21.87 45.19 —4.26 —26.00
Forl8 47.21 —23.96 64.79 25.85 —23.59 44.67 —3.81 —24.58
For1l8 Arb17SD  Linlnt 48.03 46.65  25.22 22.42  40.63 27.34 —4.49 -0.07
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Table S12: Error metrics of PEP extraction pipelines on the EmpkinS Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q- B-point Outlier
peak Algo- Cor-
Algo- rithm rection
rithm Algo-
rithm
Vanl3 LinInt 48.40 —25.57  64.90 —25.33 45.14 —3.58 —24.35
(40 ms) Pal21 None 4845 —23.98 67.00 —23.00 46.06 —4.09 —26.00
Forl8 48.48 —25.19 65.28 —24.82 4546 —3.64 —24.53
Forl8 Arb17SD  Forl8 48.60 47.23  25.27 41.20 2740 —4.52 —-0.05
Vanl3 LinInt 49.85 —26.51 65.58 —26.25 46.38 —3.37 —24.11
(42 ms) Pal21 Forl8 -19,9-5 —26.02 66.02 —25.63 46.80 —3.42 —24.27
None 49.98 —24.68 67.82 —23.71 4749 —-3.88 —25.75
Forl8 Arb17SD  None 50.70 49.33  26.29 43.13 2832 —4.76 —0.04
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3.5.2 Effect of Annotation Agreement on PEP Pipeline Detection Error

Table S13: Effect of annotation agreement on the absolute error (AE) of selected PEP pipeline [Forl8, Dro22,
None| on the EmpkinS Dataset, using Q-peak annotations for agreement computation. Annotation agreements:
high: [0ms, 4ms], medium: [5ms, 10 ms|, low: > 11 ms.

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 9.68 13.71 10.34 14.05
medium 10.71  10.03 13.15 13.74
low 19.21 18.97  13.35 15.31

Table S14: Effect of annotation agreement on the absolute error (AE) of selected PEP pipeline [Forl8, Dro22,
None| on the EmpkinS Dataset, using B-point annotations for agreement computation. Annotation agreements:
high: [0ms, 4 ms]|, medium: [5ms, 10ms], low: > 11ms.

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 8.32 12.46 7.43 10.59
medium 11.34 16.99 10.17 14.22
low 17.90 19.06  21.59 17.79
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4 Guardian Dataset

4.1 Reference PEP Values for the Guardian Dataset

Table S15: Summary of reference pre-ejection period values for the different phases of the Guardian Dataset.
The range is provided as [min, max].

M =4 SD [ms] Range [ms]

Phase
Pause 132.71 +25.41 [36, 208]
Valsalva 134.99 +25.28  [42, 200]
HoldingBreath 133.76 =+ 30.32 [36, 292]
TiltUp 154.49 +22.92 [44, 250]
TiltLevel 134.16 =+ 23.87 [48, 216]
Guardian Dataset Phase
300 HoldingBreath: r = -0.09, p = 0.001
Pause:r=-0.04,p=0.116
250 T?ItLeveI: r=-0.02,p=0.428
? TiltUp: r =-0.10, p < 0.001
Valsalva: r =-0.27, p < 0.001
. 200
£
&5 150
o
100 +
50

40 60 80 100 120 140
Heart Rate [bpm]

Figure S36: Relationship between Reference PEP and Heart Rate for the Guardian Dataset. The black line
represents the linear regression fit with the corresponding 95% confidence interval.
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Figure S37: Distribution of heart rate values in the Guardian Dataset, divided by phase.
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4.2 Q-Peak Detection
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Figure S38: Absolute error of selected Q-peak extraction algorithms on the Guardian Dataset with outliers
(left) and without outliers (right). Mean values are denoted by the white cross.

Table S16: Mean Abolute Error of selected Q-peak extraction algorithms on the Guardian Dataset per partici-
pant. The values with the highest errors are highlighted in red.

Absolute Error [ms]
Q-peak Algorithm Mar04 Vanl3 (32 ms) Vanl3 (40 ms) Forl18
Mean SD Mean SD Mean SD Mean SD

Participant

GDNO0005 4.99 10.84 7.46 1.98 2.26 4.72 14.21 3.714
GDNO0006 1.25 4.48 5.78 1.03 2.29 1.37 13.99 2.25
GDNO0007 1.03 1.08 0.79 1.03 7.28 1.08 11.03 1.21
GDNO0008 5.45 7.88 4.67 1.34 3.41 1.11 9.73 2.14
GDNO0009 45.69 2499 10.07 1.56 17.33 4.10 6.20 4.40
GDNO0010 0.07 0.37 3.26 1.73 11.15 1.93 9.89 1.46
GDNO0011 1.21 0.98 0.58 1.02 7.73 1.14 8.37 0.84
GDNO0012 1.00 2.69 3.80 1.02 11.75 1.18 7.85 1.03
GDNO0013 0.88 0.99 1.08 1.35 8.17 1.73 11.09 1.07
GDNO0014 0.48 0.93 0.98 1.31 8.81 1.43 9.33 1.04
GDNO0016 0.82 1.00 2.59 1.13 5.41 1.13 10.82 1.19
GDNO0017 0.09 0.41 3.32 1.27 11.32 1.27 8.60 0.93
GDNO0018 0.90 1.01 14.24 0.80 22.24 0.80 5.65 1.16
GDNO0019 0.61 0.92 4.21 0.97 12.21 0.97 8.92 1.01
GDNO0020 7.44 9.64 7.50 6.80 13.43 8.56 9.34 6.73
GDNO0021 9.44 17.56  12.83 1.27 20.82 1.38 5.17 1.43
GDNO0022 15.24  20.29 6.18 3.16 2.62 2.59 11.71 8.80
GDNO0023 5.01 11.03 5.10 4.48 4.89 2.65 10.88 2.78
GDN0024 0.99 1.02 1.17 1.09 6.94 1.20 11.61 0.99
GDNO0025 143  16.17 8.85 17.13 2.14 18.37 21.83 13.53
GDNO0027 1.20 0.98 0.79 0.99 7.21 0.99 9.60 0.86
GDN0028 1.21 8.03 4.63 8.95 4.58 9.48 11.37 7.19
GDN0029 0.19 1.30 2.97 1.52 5.10 1.66 11.14 1.18
GDNO0030 0.13 0.50 6.48 1.08 1.52 1.08 10.58 1.17
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4.2.1 Residual Plots — Overall and Detailed
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Figure S39: Residual plots of selected Q-peak extraction algorithms on the Guardian Dataset.
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Figure S40: Residual plots of selected Q-peak extraction algorithms on the Guardian Dataset. Each participant
is represented by a different color.
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Figure S41: Residual plots of selected Q-peak extraction algorithms on the Guardian Dataset. Each phase is
represented by a different color.
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Figure S42: Residual plots of selected Q-peak extraction algorithms on the Guardian Dataset. Fach age range
is represented by a different color.
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Figure S43: Residual plots of selected Q-peak extraction algorithms on the Guardian Dataset. Each BMI range
is represented by a different color.
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4.2.2 Effect of ECG Waveform on Q-Peak Detection Performance
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Figure S44: Examples of ECG waveforms from two participants of the Guardian Dataset and the effect of the
ECG waveform on the Q-peak detection performance. The Q-peak extraction was performed using the Mar04
algorithm [2].
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4.2.3 Effect of Heart Rate on Q-Peak Detection Error
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Figure S45: Residual plots of selected Q-peak extraction algorithms on the Guardian Dataset. Each heart rate
bin is represented by a different color.
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Figure S46: Regression plot between heart rate and absolute error of selected Q-peak extraction algorithms on
the Guardian Dataset.
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4.2.4 Effect of Annotations on Q-Peak Detection Error

Table S17: Error metrics of Q-peak extraction algorithms on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1

Annotator 2

Annotator Difference

MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]

Mean SD Mean SD Mean SD Mean SD Mean SD

Q-peak Algorithm
Mar04 4.17 12.38 —-3.07 12.70 5.11 12.69 —-3.53 13.22 0.94 0.31
Vanl3 (32 ms) 4.77 5.27 —0.54 7.09 4.66 5.72 —0.97 7.32 —0.11 0.45
Vanl3 (34 ms) 4.96 5.67 —2.54 7.09 4.98 6.13 —2.97 7.32 0.01 0.46
Van13 (36 ms) 5.69 6.21 —4.54 7.09 5.90 6.59 —4.97 7.32 0.21 0.38
Vanl3 (38 ms) 6.96 6.68 —6.54 7.09 7.33 6.96 —6.97 7.32 0.37 0.27
Vanl3 (40 ms) 6.93 —8.54 7.09 7.14 -8.97 7.32 0.44 0.20
Forl8 4.58 9.62 5.45 4.76 9.18 571 —0.34 0.17
Vanl3 (42 ms) 6.96 —10.54 7.09 7.20 —10.97 7.32 0.42 0.24

4.2.5 Effect of Annotation Agreement on Q-Peak Detection Error

Table S18: Effect of annotation agreement on the absolute error (AE) of selected Q-peak extraction algorithm
(Mar04) on the Guardian Dataset. Annotation agreements: high: [0ms, 4ms|, medium: [5ms, 10 ms|, low: >

11 ms

Annotator 1

Annotator 2

Mean SD Mean SD
Agreement
Bins
high 4.10 12.21 4.69 12.31
medium 6.51 10.61 9.16 9.39
low 3.76  9.46 16.67 10.29
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4.3 B-Point Detection

B-Point Detection Results - With Outlier B-Point Detection Results - Without Outlier
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Figure S47: Absolute error of selected B-point extraction algorithms on the Guardian Dataset with outliers
(left) and without outliers (right). Mean values are denoted by the white cross.

Table S19: Mean Abolute Error of selected B-point extraction algorithms on the Guardian Dataset per partic-
ipant. The values with the highest errors are highlighted in red.

Absolute Error [ms]

B-point Algorithm Deb93SD Dro22 Forl8 Loz0O7LR
Outlier Correction Al- None None None None
gorithm

Mean SD Mean SD Mean SD Mean SD
Participant
GDNO0005 18.87 20.18 16.85 14.04 22.13 27.32 17.03 13.54
GDNO0006 10.28 10.75 13.30 8.18 16.78 19.96 13.59 8.58
GDNO0007 18.22 19.78 17.93 11.27 31.04 42.81 12.89 11.68
GDNO0008 21.17 21.01 13.75 9.63 18.05 22.98 12.85 10.19
GDNO0009 24.67 20.83 15.15 11.76 17.70 22.96 14.27 10.96
GDNO0010 30.51 29.31 21.77 18.44 25.65 33.14 19.32 17.05
GDNO0011 24.06 22.47 16.67 11.70 18.35 32.50 13.60 11.58
GDNO0012 28.46 29.38 18.42 15.43 18.49 22.19 17.66 15.92
GDNO0013 23.68 20.42 12.99 11.20 10.84 21.28 10.68 9.60
GDNO0014 17.37 21.27 19.37 13.60 52.32 45.35 19.72 16.36
GDNO0016 28.32 26.64 20.22 13.97 22.33 30.41 19.76 15.22
GDNO0017 19.81 16.91 11.85 11.34 10.91 15.79 18.58 11.14
GDNO0018 24.21 28.08 21.31 17.46 14.88 24.54 23.54 17.30
GDNO0019 19.59 16.29 18.88 10.91 9.35 16.39 17.93 12.26
GDNO0020 18.24 20.68 23.11 14.83 19.40 33.11 19.08 14.77
GDNO0021 28.74 26.16 14.63 10.35 21.75 34.82 11.25 9.36
GDNO0022 25.60 26.52 20.00 17.42 19.22 26.10 21.60 16.87
GDN0023 23.19 20.43 17.64 10.68 9.13 12.67 15.32 9.72
GDNO0024 12.33 17.71 17.96 15.60 25.17  31.63 11.54 15.38
GDNO0025 24.81 29.00 30.68 22.33 31.39 35.67  26.58 24.31
GDNO0027 27.13 27.69 21.39 22.99 15.42 18.45 18.14 20.44
GDN0028 33.62 29.40 25.00 18.96 23.72 27.34 23.46 15.83
GDN0029 31.28 26.42 15.41 19.40 11.62 15.59 13.85 16.58
GDNO0030 20.75 23.40 22.27 20.60 23.28 25.54 17.11 14.05
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4.3.1 Residual Plots — Overall and Detailed
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Figure S48: Residual plots of selected B-point extraction algorithms on the Guardian Dataset. The red
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Figure S49: Residual plots of selected B-point extraction algorithms on the Guardian Dataset. Each participant
is represented by a different color. The red dashed line indicates the upper estimation error limit given by the

location of the reference Q-peaks.
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Figure S50: Residual plots of selected B-point extraction algorithms on the Guardian Dataset. Each phase is
represented by a different color. The red dashed line indicates the upper estimation error limit given by the

location of the reference Q-peaks.
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Figure S51: Residual plots of selected B-point extraction algorithms on the Guardian Dataset. Each age range
is represented by a different color. The red dashed line indicates the upper estimation error limit given by the
location of the reference Q-peaks.
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Figure S52: Residual plots of selected B-point extraction algorithms on the Guardian Dataset. Fach BMI range
is represented by a different color. The red dashed line indicates the upper estimation error limit given by the
location of the reference Q-peaks.
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4.3.2 Effect of Heart Rate on B-Point Detection Error
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Figure S53: Residual plots of selected B-point extraction algorithms on the Guardian Dataset. Each heart rate
bin is represented by a different color. The red dashed line indicates the upper estimation error limit given by
the location of the reference Q-peaks.
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Figure S54: Regression plot between heart rate and absolute error of selected B-point extraction algorithms on
the Guardian Dataset.

53



4.3.3 Effect of Outlier Correction on B-Point Detection Performance

Table S20: Effect of Outlier Correction algorithms on the B-point extraction algorithms for the Guardian
Dataset. The algorithms are sorted by the Mean Absolute Error (MAE) in ascending order. Resuls highlighted
in indicate an improvement of the metric through outlier correction, indicate no improvement.

MAE [ms] ME [ms] MARE [%]| Valid Invalid Total
PEPs PEPs PEPs
Mean SD Mean SD Mean SD Total Total Total
B-Point Outlier
Detection  Correc-
tion

None 16.68 14.77 —4.12 21.89 14.36 19.21 6232 379 6611
Loz0O7LR  Forl8 17.11 15.82 —4.90 22.79 14.77 20.24 6233 378 6611
LinInt 1717 15.88 —5.01 22.85 14.82 20.24 6233 378 6611
LinInt 17.64 2824 12.13 31.01 1334 21.99 6155 456 6611
Ste85 Forl8 18.26 29.18 13.66 31.60 13.76 22.42 6149 462 6611
None 21.53 33.68 18.65 35.35 15.95 25.23 6057 554 6611
None 18.20 15.23 —14.7518.59 15.47 19.00 6227 384 6611
Dro22 Forl8 19.15 16.06 —-16.3418.90 16.35 19.93 6230 381 6611
LinInt 19.39 16.16 —16.78 18.85 16.58 20.17 6229 382 6611
LinInt 18.34 26.14 5.87 31.39 13.77 20.98 6192 419 6611
Forl8 For18 18.45 26.38 693 31.44 13.80 20.84 6189 422 6611
None 20.12 29.46 11.24 33.86 14.84 22.46 6039 572 6611
LinInt 22.24 26.95 4.00 34.71 16.88 21.32 6229 382 6611
Mil22 Forl8 2249 2722 530 3491 1697 21.14 6229 382 6611
None 24.28 29.71 942 37.19 1791 22.01 6216 395 6611
None 22.98 23.87 —9.18 31.84 19.13 2499 6226 385 6611
Deb93SD  Forl8 23.58 24.11 —11.6531.66 19.68 25.43 6228 383 6611
LinInt 24.27 2448 —12.9231.96 20.29 26.07 6228 383 6611
LinInt 26.38 18.30 18.69 26.10 19.05 15.09 6230 381 6611
Loz07QR  Forl8 26.43 18.29 18.92 2599 19.07v 15.03 6230 381 6611
None 27.06 18.66 20.24 2590 19.38 14.75 6228 383 6611
Forl8 29.15 28.18 —6.99 39.94 23.43 2588 5776 835 6611
Arb17TD  Linlnt 29.48 27.89 —8.85 39.61 23.82 25.93 5806 805 6611
None 33.98 34.63 1.27 48.50 26.66 28.95 5402 1209 6611
Forl8 31.22 2153 0.35 3793 24.35 19.99 6230 381 6611
She90 LinInt 31.27 21.46 —-0.74 3791 2444 20.13 6230 381 6611
None 33.30 2247 444 39.93 25.66 19.77 6187 424 6611
LinInt 31.30 21.74 0.16 38.11 24.41 20.02 6230 381 6611
Arbl17IC  Forl8 31.42 21.79 1.07 38.23 2446 19.83 6230 381 6611
None 32.85 22,52 419 39.61 2534 19.69 6223 388 6611
LinInt 41.33 22.14 36.06 29.98 30.12 15.73 6220 391 6611
Arb17SD  Forl8 41.72 21.98 36.51 29.86 30.41 15.59 6220 391 6611
None 43.12 2191 3796 29.97 3146 15.45 6219 392 6611
LinInt 48.08 37.56 —2.17 60.97 38.10 32.93 4535 2076 6611
Pal21 For18 49.05 38.50 —0.28 62.36 38.62 33.04 4487 2124 6611
None 90.60 40.50 3.64 64.75 39.59 33.56 4117 2494 6611
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Figure S55: Effect of outlier correction (LinInt, For18) on the absolute error of the Dro22 [3] B-point detection
algorithm for on the Guardian Dataset. The red dashed line indicates the upper estimation error limit given by
the location of the reference Q-peaks.

PEP Pipeline: PEP Pipeline: PEP Pipeline:
Deb93SD | None Deb93SD | LinInt Deb93SD | For18
. .

= 150

E

8 100

o

el

@ 50+

©

£

g °

g -50-

c

o

[

3 —1004

o D

=150 = 5 T —T T T T T T T T T T T T —T T T
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Reference PEP [ms] Reference PEP [ms] Reference PEP [ms]

Figure S56: Effect of outlier correction (LinInt, For18) on the absolute error of the Deb93SD [4] B-point
detection algorithm for on the Guardian Dataset. The red dashed line indicates the upper estimation error limit
given by the location of the reference Q-peaks.
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Figure S57: Effect of outlier correction (Linlnt, Forl8) on the absolute error of the For18 [5] B-point detection
algorithm for on the Guardian Dataset. The red dashed line indicates the upper estimation error limit given by
the location of the reference Q-peaks.
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Figure S58: Paired plots of the improvements in the absolute error due to outlier correction for the selected
B-point detection algorithms on the Guardian Dataset. Green lines indicate an improvement (i.e., reduction in
the absolute error) while red lines indicate a deterioration (i.e., increase in the absolute error).
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4.3.4 Effect of Annotations on B-Point Detection Error

Table S21: Error metrics of B-point extraction algorithms on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Annotator Difference
MAE [ms] ME |[ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
B-point Outlier

Algo- Cor-
rithm rection
Algo-
rithm
None 16.68 14.77 —4.12 21.89 1893 17.62 —8.21 24.52 2.25 2.85
LozO7LR For18 17.11  15.82 —4.90 22.79 19.39 18.54 —-8.99 25.27 2.28 2.72
LinInt 17.17 15.88 —5.01 22.85 1946 18.60 —9.10 25.34 2.29 2.72
Ste85 LinInt 17.64 28.24 12.13 31.01 16.12 27.45 8.66 30.63 —1.52 —0.79
Dro22 None 18.20 15.23 —14.75 18.59 20.43 19.66 —18.82 21.20 2.23 4.43
Ste85 Forl8 18.26 29.18 13.66 31.60 16.57 28.28 10.18 31.16 —1.69 —0.90
Forl8 LinInt 18.34 26.14 5.87 31.39 18.22 25.61 2.37 31.34 -0.13 -0.53
For18 18.45 26.38 6.93 31.44 18.12 25.66 3.50 31.21 -0.34 -0.72
Dro22 Forl8 19.15 16.05 —16.34 18.90 21.77 20.28 —20.45 21.61 2.62 4.23
LinInt 19.39 16.16 —16.78 18.85 22.12 20.39 —20.91 21.63 2.73 4.23
Forl8 None 20.12 29.46 11.24 33.86 19.34 28.48 791 3350 -0.79 -0.98
Ste85 None 21.53 33.68 18.65 35.35 18.97 3250 15.24 34.41 -—-2.56 —1.17
Mil22 LinInt 22.24  26.95 4.00 34.71 21.48 27.39 0.07 34.81 -0.77 0.45
Forl8 22.49 27.22 5.30 34.91 21.49 27.50 1.37 34.87 —1.00 0.28
None 22.98 23.87 —9.18 31.84 @ 28.03 25.38 —13.36 35.37 5.05 1.50
Deb93SD Forl8 23.58 24.11 —11.65 31.66 @ 28.41 25.68 —15.82 34.88 4.83 1.57
LinInt 24.27 2448 —12.92 3196 | 29.09 2598 —17.11 35.04 4.82 1.49
Mil22 None 24.28 29.71 9.42 37.19 2259 29.73 5.60 36.92 —1.69 0.03
LinInt 26.38 18.30 18.69 26.10 26.17 18.66 14.52 28.68 —0.20 0.36
Loz07QR Forl8 26.43 1829 18.92 2599 26.21 18.66 14.76 2859 —0.22 0.37
None 27.06 18.66 20.24 2590 @ 26.74 1887 16.09 2850 —0.32 0.21
Arb17TD For18 29.15 28.18 —6.99 39.94 | 31.05 29.53 —10.62 41.52 1.90 1.35
LinInt 29.48 27.89 —8.85 39.61 | 31.54 29.38 —12.48 41.26 2.06 1.50
She90 Forl8 31.22 21.53 0.35 37.93 21.73 —3.49 38.65 0.93 0.20
LinInt 31.27 2146 —-0.74 3791 21.76 —4.62 38.60 0.95 0.31
LinInt 31.30 21.74 0.16 38.11 21.90 —-3.73 38.79 0.93 0.15
Arbl7IC Forl8 31.42  21.79 1.07 38.23 21.90 —-2.79 38.90 0.85 0.11
None 22.52 4.19 39.61 22.33 0.38 40.11 0.47 —-0.20
She90 None 22.47 4.44  39.93 22.42 0.65 40.52 0.45 —0.05
Arb17TD None 34.63 1.27  48.50 & 35.39 —2.35  50.12 1.59 0.76
LinInt ZABREN 22.14  36.06 29.98 BENREE 21.72 32.00 3254 —1.19 -0.42
Arb17SD Forl8 AP 2198 36.51 29.86 BENNEE 21.54 32.45 3242 —1.23 —-0.44
None ZREPA 21.91  37.96 29.97 BEARAN 21.48 33.90 3252 —1.34 —-0.43
LinInt ERHV 37.56 —2.17  60.97 RESRES 37.14 —4.77 61.42 1.06 —-0.42
Pal21 Forl8 VNG 38.50 —0.28 62.36 PRI 37.83 —2.90 62.54 0.83 —0.67
None BIONGI  40.50 3.64 64.75 EEUKEE 39.52 1.24 64.50 0.33 —0.98
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4.3.5 Effect of Annotation Agreement on B-Point Detection Error

Table S22: Effect of annotation agreement on the absolute error (AE) of selected B-point extraction algorithm

(Dro22) on the Guardian Dataset. Annotation agreements: high: [0ms, 4ms|, medium: [5ms, 10ms|, low: >
11 ms.

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 16.62 14.21 16.10 14.06
medium 23.74 15.73 19.16 15.13
low 21.09 17.95 4258 27.72
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4.4 Combined PEP Pipelines
4.4.1 Results of all PEP Pipelines

Table S23: Results of combined PEP extraction pipelines on the Guardian Dataset. The pipelines are sorted
by the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
None 11.6+159 —5.0£190  10.1£17.8 385 (5.8 %)
Forl8 Dro22 Forl8 1234159 —6.6£19.0  10.9+184 384 (5.8 %)
LinInt 1254162 —7.0£19.2  11.1£187 384 (5.8 %)
Vanl3 (32 ms)  LozOTLR None 17.0E154 —45%232 1541202 378 (5.7 %)
Vani3 (34 ms)  LozO7LR None 181£150 —65%232  158%21.0 378 (5.7 %)
Mar04 LozOTLR None 1835166 —65L238 1571206 481 (7.3 %)
Forls 183E165 —53%241  158%2L3 377 (5.7 %)
Vanl3 (32 ms)  LozO7LR LinInt 18.44+16.6 —54+242 1594213 377 (5.7 %)
Forls LozO7TLR None 1841142  57E225 145161 379 (5.7 %)
Vanl3 (36 ms)  LozOTLR None 1841164 —85%232 1631217 378 (5.7 %)
Vani3 (34 ms)  LozO7LR Forls 18.6L17.0 —7.3%241  16.2%221 377 (5.7 %)
Forls Loz07LR Forl8 18.6£150  4.0%234  148%17.3 379 (5.7 %)
Vanl3 (34 ms)  LozOTLR Linlnt 186L17.1 —7.4%242 1631221 377 (5.7 %)
Forl8 Loz07LR LinInt 186L150  4.8%234  14.8%172 379 (5.7 %)
Forl8 188178 —7.31248  16.1+4218 480 (73 %
Mar04 Loz07LR LinInt 18.8417.9 —7.44249  16.2421.8 480 E?.3 %%
Vanl3 (32 ms) Dro22 None 18.9+£16.6 —15.14+20.0 16.3£20.5 383 (5.8 %)
Van13 (36 ms) Loz07TLR For18 18.9+17.5 —9.3+24.1 16.74+22.8 377 (5.7 %)
Vanl3 (38 ms)  LozOTLR None 10.0517.0 —105%23.2 1691225 378 (5.7 %)
Vani3 (36 ms)  LozO7LR LinInt 10.0E17.6 —94%242  16.8+228 377 (5.7 %)
Forl® 1055182 —11.3+242  17.4%236 376 (5.7 %
Vanl3 (38 ms)  Loz07LR LinInt 190.6+182 —11.4+242 1744236 376 (5.7 %%
Vanl3 (40 ms) Loz07LR None 19.6+£17.6 —12.54+23.2 17.6+£23.2 378 (5.7 %)
Vanl3 (32 ms)  Dro22 Forl8 1084171 —168+201  17.1421.3 _ 381 (568 %)
Mar04 Ste85 LinInt 20.0£288  0.6433.7  15.11226 552 (3.3 %)
Vanl3 (32 ms)  Dro22 LinInt 201E17.4 —17.24202  17.4%215 381 (5.8 %)
Vanl3 (36 ms)  Ste8b LinInt 2014274 824330  15.5%217 430 (65 %)
Vanl3 (34 ms)  Stesh LinInt 202277  10.1432.8 1551210 437 (6.6 %)
Forls 202L187 —13.31242  18.1%243 376 (5.7 %
Vanl3 (40 ms)  Loz07LR LinInt 20.3+18.8 —13.44242 1824243 376 Es.7 %;
Vanl3 (32 ms)  Forl8 LinInt 203262  5.71327 1551214 408 (6.2 %)
Mar04 Forls Linlnt 2031268  3.31335 1531217 522 (7.9 %)
Vanl3 (32 ms)  Forl8 Forl8 2045264 6.74327  1b5k2l1 411 (6.2 %)
Mar01 Dro22 None 204L183 —17.2421.4  17.14200 486 (7.4 %)
Forls Forl3 204%269  4.4+4335 1531214 525 (7.9 %)
Vanl3 (38 ms)  Stesb LinInt 2055269  6.4+4332 1581215 422 (6.4 %)
Vanl3 (42 ms)  LozO7LR None 205181 —14.5423.2  18.412390 378 (5.7 %)
Vanl3 (34 ms)  Forl8 Linlnt 205E25.7  3.7E327  157E21.2 407 (6.2 %)
Mar04 Stesb Forl8 2055206  11.24342 1551229 557 (3.4 %)
Vanl3 (34 ms)  Forl8 Forls 205259  4.7432.7  15.61208 410 (6.2 %)
Vanl3 (36 ms)  Ste8b Forls 2061283 081336 1581221 433 (6.5 %)
Vanl3 (32 ms)  Ste8b LinInt 206527.0  12.04326 1571220 443 (6.7 %)
Van13 (34 ms) D022 None 20.6L£16.4 —17.1420.0  17.7£208 383 (5.8 %)
Stes5 Forls 2071286  11.74334  15.8%223 440 (6.7 %)
Vanl3 (38 ms)  Stesb Forl8 2094277 7.0+4338 1611218 425 (6.4 %)
Forld 21.1%254  2.04329  16.1120.7 403 (6.1 %)
Vanl3 (36 ms)  Forl8 LinInt 2114253  1.84329  16.1+21.0 401 (6.1 %)
Vanl3 (42 ms)  LozOTLR Forls 2115103 —15.34242  18.9%250 376 (5.7 %)
Vanl3 (40 ms)  Stesb LinInt 21.0126.4  4.64335  16.4+1213 410 (6.2 %)
Forl8 Forls Linlnt 21.2427.0  15.0£309  16.1+2L.1 461 (7.0 %)
Vanl3 (42 ms)  LozOTLR Linlnt 2125103 —15.4+4242  19.05250 376 (5.7 %)

Continued on next page

59



Table S23: Results of combined PEP extraction pipelines on the Guardian Dataset. The pipelines are sorted
by the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
Vanl3 (32 ms)  Stesb Forl8 2124289 13.64332 1611224 447 (6.8 %)
Mar04 Dro22 Forld 21.4L18.9 —188%215  18.1121.0 484 (7.3 %)
Vani3 (40 ms)  SteS5 Forls 215%271  6.14341  16.6%21.5 413 (6.2 %)
Forls Forl8 Forl8 2154273 16.04309  16.3%21.0 467 (7.1 %)
Vanl3 (34 ms)  Dro22 Forld 21.6L17.2 —18.7120.3  18.6L21.6 380 (5.7 %)
Mar04 Dro22 Linlnt 2171192 —10.2+421.7 1831221 484 (7.3 %)
Forl8 2174248 094330  16.6%204 400 (6.1 %
Vanl3 (38 ms)  Forl8 LinInt 21.8424.7 —0.2433.0  16.74£208 399 (6.0 %;
Vani3 (34 ms)  Dro22 Linlnt 21.0%17.3 —10.2420.2  188+21.0 381 (5.8 %)
Mar04 Forl8 None 2194207  0.14357 1621228 670 (10.1 %)
LinInt 2204255  2.64336  17.1£209 406 (6.1 %)
Vanl3 (42 ms)  Ste85 Forl8 22.3426.2 424341  17.2421.0 408 (6.2 %)
Vanl3 (32 ms)  Forl8 None 2234204  11.34351 1674224 551 (3.3 %)
Vanl3 (34 ms)  Forl8 None 2241287  0.4%352 1681220 545 (3.2 %)
Vani3 (36 ms)  Dro22 None 2255162 —10.1420.0  10.1+21.1 383 (5.8 %)
Forl8 2264242 —1.04331  17.3%201 396 (6.0 %)
Vanl3 (40 ms)  Forl8 LinInt 22.7424.1 —2.1433.1  17.44205 395 (6.0 %)
Forls 228L17.6  8.5%1275  17.6%184 379 (5.7 %
Vanl3 (42 ms)  Loz07QR LinInt 22.8+17.6  8.34+27.6  17.6+184 379 Es 7 %3
Vanl3 (36 ms)  Forl8 None 2281281  7.54354 1721217 537 (3.1 %)
Forl8 Mil22 Linlnt 2305201  13.54345  17.0%21.6 395 (6.0 %)
Vanl3 (42 ms)  Loz0TQR None 2315175  9.04272  17.6%17.6 379 (5.7 %)
Vanl3 (38 ms)  Forl8 None 234%272  5.64355  17.642L1 534 (3.1 %)
Linlnt 234E178 10.3127.6  178%17.0 379 (5.7 %
Vanl3 (40 ms)  Loz07QR Forl8 2344178 1054275  17.8417.8 379 E5 7 %3
Vanl3 (36 ms)  Dro22 Forls 235171 —20.7£20.3  20.0£22.0 380 (5.7 %)
Forl8 Mil22 Forls 2355205  14.84347  17.3%21.6 395 (6.0 %)
Vanl3 (32 ms)  Mil22 LinInt 2351268  3.64355  18.0%21.4 332 (5.8 %)
Vanl3 (36 ms)  Deb93SD None 23.61264 —13.6432.7 1071277 385 (5.8 %)
Vanl3 (42 ms)  Forl8 Forls 2365235 —3.0+4331  18.0%10.7 394 (6.0 %)
Mar04 Stesb None 2364335 1634376 1751253 643 (9.7 %)
Forlg8 Forl3 None 23.6£30.4 20214328  17.81228 630 (9.5 %)
Vanl3 (34 ms)  Deb93SD None 2374253 —11.64327  19.7%268 335 (5.8 %)
Vanl3 (38 ms)  Deb93SD None 23.7L274 —15.6432.7  10.0L285 385 (5.8 %)
Vanl3 (32 ms)  Mil22 Forls 2371270  4.94356 1811210 382 (5.8 %)
Vanl3 (42 ms)  Forl8 Linlnt 2374235 —4.14331  18.2%20.2 394 (6.0 %)
Vanl3 (36 ms)  Dro22 Linnt 237L174 —21.14205 2021222 380 (5.7 %)
Vani3 (40 ms)  Loz07QR None 238L178  11.0427.2  17.9%171 379 (5.7 %)
Mar04 Mil22 Linlnt 2395277  1.54366  18.11223 434 (7.3 %)
Vanl3 (32 ms)  Deb93SD None 2301242 —0.61327 1081250 385 (5.8 %)
Vanl3 (36 ms)  SteSh None 24.0L£32.4  15.1437.3  18.11245 506 (7.7 %)
Vanl3 (40 ms)  Deb93SD None 24.01283 —17.64327 2031203 335 (5.8 %)
Forlg Arb17TD Linnt 24.0£291 024377 10.6E256 859 (13.0 %)
Mar04 Mil22 Forls 24.1%27.9 284367 1821220 484 (7.3 %)
Vanl3 (34 ms)  Mil22 Linlnt 2415262  1.64356  18.6%21.3 330 (5.7 %)
Forlg8 Arb17TD Forls 2411296 171382 1051257 889 (13.4 %)
Vanl3 (34 ms)  SteSh None 2411329 1694372  18.11248 519 (7.9 %)
Loz0TQR LinInt 2425181 12.3%276  18.1x17.4 379 (5.7 %)
Van13 (38 ms) Forl8 24.2418.1 1254275  18.1+17.3 379 (5.7 %)
Ste85 None 24.2%318  13.3k377  18.4%x241 491 (7.4 %)
Vanl3 (34 ms)  Mil22 Forl8 2421263  2.04357 1851209 330 (5.7 %)
Vanl3 (40 ms)  Forl8 None 2435265  3.71358  18.31207 523 (7.0 %)
Vanl3 (38 ms)  Dro22 None 243%161 —21.1420.1  205+21.4 382 (5.8 %)
Vanl3 (34 ms)  Deb93SD Forl8 2445256 —14.14324 2041272 333 (5.8 %)
Vanl3 (32 ms)  Deb93SD Forld 2441244 —12.14324 2031263 383 (5.8 %)
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Table S23: Results of combined PEP extraction pipelines on the Guardian Dataset. The pipelines are sorted
by the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier

Detection Detection Correction
Vanl3 (36 ms) Deb93SD Forl8 24.54+26.6 —16.1£32.4 20.6£28.1 383 (5.8 %)
Van13 (38 ms) Loz07QR None 24.6+18.2  13.9427.2 18.3+16.6 379 (5.7 %)
Vanl13 (42 ms) Deb93SD None 24.6+29.1 —19.6+32.7 20.84+30.0 385 (5.8 %)
Vanl3 (32 ms) Ste85 None 24.74332  18.74+36.9 18.4+24.9 533 (8.1 %)
Van13 (38 ms) Deb93SD For18 24.8+27.6 —18.1+32.4 20.9428.9 383 (5.8 %)
Mar04 Deb93SD None 24.9425.8 —11.64£33.9 20.51+26.5 488 (7.4 %)
Vanl3 (36 ms) Mil22 LinInt 24.9£25.5 —0.4£35.6 19.2421.1 380 (5.7 %)
Van13 (40 ms) Ste85 None 24.9+31.2  11.74£381 19.04+23.8 467 (7.1 %)
Mil22 Forl8 24.94+25.5 0.9£35.7 19.24£20.7 380 (5.7 %)
Vanl3 (36 ms) Loz07TQR LinInt 25.0£18.5 14.3+27.6 18.54+16.9 379 (5.7 %)
For18 25.0+18.5 14.54£27.5 18.5£16.9 379 (5.7 %)
Vanl13 (42 ms) Forl8 None 25.2+25.5 1.84+35.8 19.0£20.0 521 (7.9 %)
Vanl3 (32 ms) Deb93SD LinInt 25.2424.8 —13.3£32.8 21.0£27.0 383 (5.8 %)
Van13 (34 ms) Deb93SD LinInt 25.2425.9 —15.34+32.8 21.24+27.9 383 (5.8 %)
Van13 (38 ms) Dro22 For18 25.3+£17.0 —22.74+204 21.44+22.3 379 (5.7 %)
Vanl3 (40 ms) Deb93SD Forl8 25.3£28.4 —20.1£324 21.44+29.7 383 (5.8 %)
Van13 (36 ms) Deb93SD LinInt 25.4+27.0 —17.34£32.8 21.44+28.8 383 (5.8 %)
Loz07QR None 25.5+18.6 15.9427.2 18.7£16.2 379 (5.7 %)
For18 Ste85 LinInt 25.6+26.9 21.1+30.5 19.1£20.7 511 (7.7 %)
Van13 (32 ms) Mil22 None 25.6+29.5 9.1£38.0 19.1£21.8 390 (5.9 %)
Vanl13 (42 ms) Ste85 None 25.61+30.1 9.9438.3 19.5+23.2 458 (6.9 %)
Mar04 Deb93SD Forl8 25.6+26.1 —14.24+33.8 21.24+27.0 486 (7.4 %)
Van13 (38 ms) Dro22 LinInt 25.6+17.3 —23.14£20.6 21.7+22.5 379 (5.7 %)
Mar04 Mil22 None 25.6+30.0 7.0£38.9 19.0£22.7 496 (7.5 %)
Mil22 For18 25.8+24.6  —1.1£35.7 19.9+20.4 380 (5.7 %)
Van13 (38 ms) LinInt 25.8424.6 —2.4435.6 20.0420.9 380 (5.7 %)
Deb93SD LinInt 25.8+28.1 —19.3£32.9 21.9429.7 382 (5.8 %)
For18 Mil22 None 25.9+32.5 18.94£37.0 18.8+£23.1 410 (6.2 %)
Loz0TQR LinInt 25.9+18.8 16.3£27.6 19.0£16.5 379 (5.7 %)
Van13 (34 ms) Forl8 26.0+18.8 16.5£27.5 19.0£16.5 379 (5.7 %)
Mil22 None 26.0+28.7 7.1£38.1 19.5+£21.5 388 (5.9 %)
Mar04 Loz07QR LinInt 26.2+18.2 16.2+£27.5 19.1£16.1 484 (7.3 %)
Van13 (40 ms) Dro22 None 26.2+16.0 —23.1£20.1 22.0+21.7 382 (5.8 %)
Vanl3 (42 ms) Deb93SD For18 26.2+29.3 —22.04£32.5 22.1+30.4 382 (5.8 %)
Mar04 Loz07QR For18 26.2+18.2 16.5+27.4 19.2+£16.0 484 (7.3 %)
Forl8 Ste85 Forl8 26.3+27.5 22.5430.7 19.6£21.1 526 (8.0 %)
Mar04 Deb93SD LinInt 26.4+26.5 —15.54+34.0 21.84+27.6 486 (7.4 %)
Van13 (40 ms) Deb93SD LinInt 26.4+29.0 —21.34+32.9 22.4430.5 382 (5.8 %)
Vanl3 (34 ms) Loz07QR None 26.5+19.0 17.9427.2 19.2£15.8 379 (5.7 %)
For18 Deb93SD Forl8 26.5+184 —1.8432.2 21.3+21.1 383 (5.8 %)
Van13 (36 ms) Mil22 None 26.6+27.7 5.1£38.1 20.04+21.0 388 (5.9 %)
Mar04 Loz07QR None 26.7+18.4 17.84+27.1 19.44+15.5 484 (7.3 %)
. Forl8 26.8+23.8 —3.1£35.7 20.74+20.2 380 (5.7 %
Vanl3 (40 ms)  Mil22 LinInt 26.8423.8 —4.4+356  20.9420.7 380 55.7 %§
Forl8 Deb93SD LinInt 26.9£18.7 —3.1£32.6 21.6£21.6 383 (5.8 %)
LinInt 26.9+19.1 18.3£27.4 19.5£16.1 381 (5.8 %
Vanl3 (32 ms)  Loz07QR Forl8 26.9419.1 1854273 1954160 381 55.8 %§
Forl8 Deb93SD None 26.9£18.1 0.6+£32.4 21.6£20.6 385 (5.8 %)
Van13 (40 ms) Dro22 Forl8 27.2+416.9 —24.7+20.4 22.9422.6 379 (5.7 %)
Vanl13 (42 ms) Deb93SD LinInt 27.3+£29.7 —23.3£32.9 23.1+31.2 382 (5.8 %)
Vanl3 (38 ms) Mil22 None 27.4426.7 3.2+38.1 20.7£20.6 386 (5.8 %)
Van13 (40 ms) Dro22 LinInt 27.5+17.2 —25.1£20.6 23.24+22.9 379 (5.7 %)
Van13 (32 ms) Loz07QR None 27.5+19.3 19.9£27.1 19.7£154 381 (5.8 %)
Mil22 Forl8 27.7£23.0 —5.1£35.7 21.5£20.1 380 (5.7 %)
Van13 (42 ms) LinInt 27.9+23.0 —6.44+35.6 21.74+20.6 380 (5.7 %)
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Table S23: Results of combined PEP extraction pipelines on the Guardian Dataset. The pipelines are sorted
by the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
Dro22 None 28.0£15.9 —25.1£20.1 23.4£22.0 382 (5.8 %)
Van13 (40 ms) Mil22 None 28.2+25.6 1.2438.1 21.4420.2 386 (5.8 %)
Arb17TD None 28.5+36.4 8.6+45.4 22.5+29.1 1320 (20.0 %)
Forl8 She90 LinInt 28.8426.0 9.1+37.7 22.0£21.1 382 (5.8 %)
Arbl17IC LinInt 28.91+26.3 9.9437.8 22.1+21.1 383 (5.8 %)
She90 Forl8 29.0+26.1 10.1£37.7 22.1+21.0 382 (5.8 %)
Van13 (42 ms) Dro22 Forl8 29.1£16.9 —26.7£20.4 24.3£23.0 379 (5.7 %)
Mil22 None 29.1+24.6  —0.84£38.1 22.24+19.8 386 (5.8 %)
Forl8 Arb171C Forl8 29.24+26.4 10.8+£37.9 22.3+21.0 383 (5.8 %)
Vanl3 (42 ms) Dro22 LinInt 2944172 —27.1£20.6 24.6£23.2 379 (5.7 %)
For18 Ste85 None 30.0£31.7  27.14+34.2 22.1+23.6 641 (9.7 %)
Forl8 30.0+£28.9 —7.0£41.1 24.4427.0 817 (12.4 %)
Vanl3 (32 ms)  Arb17TD LinInt 30.3£28.6 —8.9440.7  24.7427.0 792 (12.0 %)
Mar04 Arb17TD For18 30.8+29.1 —9.0+414 24.74+26.8 891 (13.5 %)
She90 Forl8 30.9+21.7 0.0£37.8 24.3+20.9 380 (5.7 %)
Vanl3 (32 ms) Arbl17IC LinInt 31.0£21.9 —0.2£38.0 24.3£20.9 380 (5.7 %)
She90 LinInt 31.0+£21.7 —1.14£37.8 24.4421.0 380 (5.7 %)
Forl8 Arb171C None 31.0+27.8 13.9£39.2 23.4+21.4 392 (5.9 %)
Vanl3 (32 ms) Arbl17IC Forl8 31.2+21.9 0.7£38.1 24.44+20.6 380 (5.7 %)
Arb17TD LinInt 31.2+28.7 —10.9£41.0 25.1+26.8 862 (13.0 %)
Mar04 She90 Forl8 31.2+21.9 —2.14£38.1 24.54+20.9 484 (7.3 %)
Arbl17IC LinInt 31.3+22.1 —2.34£38.3 24.5+20.9 483 (7.3 %)
Van13 (34 ms) Arb17TD For18 31.3+£28.5  —8.74+41.5 25.4427.0 804 (12.2 %)
Mar04 She90 LinInt 31.3+21.8 —3.24£38.1 24.6+21.0 484 (7.3 %)
Arbl17IC For18 31.4+22.1 —1.34£38.3 24.5+20.7 483 (7.3 %)
Van13 (34 ms) She90 Forl8 31.5+£21.0 —2.0£37.8 24.8421.0 380 (5.7 %)
Arb171C LinInt 31.6+£21.2 —2.2438.0 24.9420.9 380 (5.7 %)
For18 She90 None 31.6+28.0 14.34+39.7 23.8+21.6 424 (6.4 %)
She90 LinInt 31.6+£21.0 —3.1£37.8 24.9421.1 380 (5.7 %)
Van13 (34 ms) Arb171C Forl8 31.7+£21.1 —1.3£38.1 24.9420.7 380 (5.7 %)
Arb17TD LinInt 31.7+£28.3 —10.7£41.1 25.8427.1 780 (11.8 %)
She90 Forl8 32.1+£20.4 —4.0£37.8 25.3+21.1 380 (5.7 %)
Van13 (36 ms) Arb171C LinInt 32.2+20.6 —4.24+38.0 25.44+21.1 380 (5.7 %)
She90 LinInt 32.2+20.4 —5.1£37.8 25.5+21.3 380 (5.7 %)
Arb171C Forl8 32.3+20.5 —3.3£38.1 25.44+20.8 380 (5.7 %)
Vanl3 (32 ms) Arb171C None 32.6£22.7 3.8+£39.5 25.3+£20.5 387 (5.9 %)
Mar04 Arbl17IC None 32.6+22.6 1.84+39.6 25.3+20.4 491 (7.4 %)
Van13 (38 ms) She90 Forl8 32.7£19.9 —6.0£37.8 25.94+21.3 380 (5.7 %)
Vanl3 (36 ms) Arb17TD Forl8 32.84£28.2 —10.4£42.0 26.5+27.1 791 (12.0 %)
For18 Loz07QR LinInt 32.84+20.9 28.5+26.6 22.9+14.4 382 (5.8 %)
Arb17IC LinInt 32.9+20.1 —6.24+38.0 26.0+21.3 379 (5.7 %)
Vanl3 (38 ms) Forl8 32.9£20.0 —5.3£38.1 26.0£21.1 379 (5.7 %)
She90 LinInt 32.9+19.9 —-7.14£37.8 26.1+21.5 380 (5.7 %)
Forl8 Loz07QR Forl8 33.0+20.9 28.7+26.5 23.0+14.3 382 (5.8 %)
Vanl3 (32 ms) She90 None 33.0+22.7 4.04+39.8 25.64+20.6 424 (6.4 %)
Van13 (34 ms) Arbl17IC None 33.1+21.8 1.84+39.6 25.7+20.4 386 (5.8 %)
Mar04 She90 None 33.2+22.6 2.1£40.1 25.7+20.6 525 (7.9 %)
Vanl3 (36 ms) Arb17TD LinInt 33.24£27.9 —12.4441.6 27.0£27.2 768 (11.6 %)
Van13 (40 ms) She90 Forl8 33.3+19.6  —8.0£37.8 26.5+21.6 380 (5.7 %)
Vanl13 (34 ms) She90 None 33.4+21.8 2.0£39.8 26.01+20.6 424 (6.4 %)
Vanl3 (40 ms) Arb17IC Forl8 33.56£19.6  —7.3£38.1 26.6£21.3 379 (5.7 %)
Van13 (36 ms) Arbl17IC None 33.5+21.0 —0.24+39.6 26.24+20.5 386 (5.8 %)
Van13 (40 ms) Arb171C LinInt 33.5+£19.7 —8.2438.0 26.7+21.6 379 (5.7 %)
She90 LinInt 33.6£19.6  —9.1£37.8 26.8£21.8 380 (5.7 %)
For18 Loz07QR None 33.7+21.3 30.0+26.2 23.4+13.9 382 (5.8 %)
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Table S23: Results of combined PEP extraction pipelines on the Guardian Dataset. The pipelines are sorted
by the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs
Q-Peak B-Point Outlier
Detection Detection Correction
Vanl3 (36 ms) She90 None 33.94+21.0 0.04+39.8 26.44+20.6 424 (6.4 %)
Van13 (42 ms) She90 Forl8 34.0+£19.3 —10.0£37.8 27.1+22.0 380 (5.7 %)
Van13 (38 ms) Arb171C None 34.0+£20.4 —2.2439.6 26.71+20.6 385 (5.8 %)
Vanl3 (42 ms) Arb17IC Forl8 34.1£19.3 —9.3£38.1 27.24£21.7 379 (5.7 %)
Van13 (38 ms) Arb17TD For18 34.2+27.8 —12.14+424 27.7+27.2 777 (11.8 %)
Vanl13 (42 ms) Arb171C LinInt 34.2+19.4 —10.24+38.0 27.3+22.0 379 (5.7 %)
Vanl3 (38 ms) She90 None 34.3+420.3  —2.0£39.8 26.9420.7 424 (6.4 %)
Van13 (42 ms) She90 LinInt 34.4+19.3 —11.14£37.8 27.44+22.2 380 (5.7 %)
Van13 (40 ms) Arb171C None 34.5+19.8 —4.24+39.6 27.2420.8 385 (5.8 %)
Vanl3 (42 ms) Arb17SD LinInt 34.5£19.8 25.7£30.5 25.6£16.2 390 (5.9 %)
Van13 (32 ms) Arb17TD None 34.7£35.1 1.2449.3 27.5+29.7 1195 (18.1 %)
Van13 (38 ms) Arb17TD LinInt 34.7+£27.6 —14.0£42.0 28.24+27.3 754 (11.4 %)
Vanl3 (40 ms) She90 None 34.8£19.8 —4.0£39.8 27.4£20.9 424 (6.4 %)
Arb17SD For18 34.8+19.7 26.1+30.3 25.8+16.1 390 (5.9 %)
Vanl13 (42 ms) Arb171C None 35.0£194  —6.24+39.6 27.7+£21.1 385 (5.8 %)
She90 None 35.3£19.4  —6.0£39.8 27.9£21.2 424 (6.4 %)
Van13 (40 ms) Arb17TD For18 35.7£27.5 —13.7£42.9 28.84+27.3 762 (11.5 %)
Arb17SD LinInt 35.8+20.2 27.6+30.4 26.41+16.0 391 (5.9 %)
Mar04 Arb17TD None 35.8£35.2 0.0£50.2 28.0+29.4 1242 (18.8 %)
Van13 (42 ms) Arb17SD None 36.0+19.7 27.6+30.4 26.71+16.0 391 (5.9 %)
Van13 (34 ms) Arb17TD None 36.1+£34.5  —0.3£49.9 28.61+29.5 1172 (17.7 %)
Van13 (40 ms) Arb17SD Forl8 36.1£20.1 28.1£30.3 26.7+15.9 391 (5.9 %)
Arb17TD LinInt 36.3+£27.3 —15.74£42.6 29.44+27.4 739 (11.2 %)
Vanl13 (38 ms) Arb17SD LinInt 37.1+£20.6 29.6+30.4 27.3+15.9 391 (5.9 %)
Vanl3 (42 ms) Arb17TD For18 37.3£27.2 —15.3£43.5 30.0+27.4 746 (11.3 %)
Van13 (40 ms) Arb17SD None 37.4+20.0 29.6+30.4 27.6+15.7 392 (5.9 %)
Vanl13 (38 ms) Arb17SD For18 37.5+20.5 30.1+30.3 27.5+15.8 391 (5.9 %)
Vanl3 (36 ms) Arb17TD None 37.6£34.1 —1.6£50.7 29.74+29.4 1145 (17.3 %)
Vanl3 (42 ms) Arb17TD LinInt 37.9+£27.0 —17.34£43.2 30.6+27.5 724 (11.0 %)
Vanl13 (36 ms) Arb17SD LinInt 38.5+21.2 31.6+30.4 28.2+15.9 391 (5.9 %)
Vanl3 (38 ms) Arb17SD None 38.7£20.5 31.6£30.4 28.5+15.6 392 (5.9 %)
Vanl13 (36 ms) Arb17SD Forl8 38.8+21.0 32.1+30.3 28.44+15.8 391 (5.9 %)
Van13 (38 ms) Arb17TD None 39.1+£33.5 —3.0£514 30.8+29.3 1120 (16.9 %)
Vanl3 (34 ms) Arb17SD LinInt 39.8+£21.7 33.6£30.4 29.0+15.9 391 (5.9 %)
Van13 (36 ms) Arb17SD None 40.1£21.0 33.6+30.4 29.44+15.6 392 (5.9 %)
Mar04 Arb17SD LinInt 40.2+22.5 33.7£31.4 29.4+16.6 494 (7.5 %)
Vanl3 (34 ms) Arb17SD For18 40.24+21.6 34.1£30.3 29.3+15.8 391 (5.9 %)
Mar04 Arb17SD Forl8 40.5£22.3 34.1+31.3 29.7+16.5 494 (7.5 %)
Vanl3 (40 ms) Arb17TD None 40.6£32.9 —4.4452.1 32.0£29.2 1093 (16.5 %)
Van13 (32 ms) Arb17SD LinInt 41.2422.3 35.6£30.4 29.94+16.0 391 (5.9 %)
Van13 (34 ms) Arb17SD None 41.5£21.5 35.6+30.4 30.3+15.6 392 (5.9 %)
Vanl3 (32 ms) Arb17SD Forl8 41.6£22.2 36.1£30.3 30.2£15.9 391 (5.9 %)
Mar04 Arb17SD None 41.9422.3 35.6£31.4 30.7+16.4 495 (7.5 %)
Vanl13 (42 ms) Arb17TD None 42.1+£324  —5.7+52.9 33.2+29.1 1064 (16.1 %)
For18 Pal21 LinInt 42.9435.6 2.44+55.7 33.8£30.6 2261 (34.2 %)
Van13 (32 ms) Arb17SD None 4294221 37.6+30.4 31.2+15.7 392 (5.9 %)
Pal21 Forl8 44.1+£37.0 4.3+£57.4 34.44+30.8 2309 (34.9 %)
Forl8 None 45.6£39.0 7.31+59.6 35.3£31.5 2701 (40.9 %)
Arb17SD LinInt 48.7+£25.5 45.9+£30.3 35.0+17.3 392 (5.9 %)
Forl8 49.1£25.3 46.3+30.2 35.3+17.2 392 (5.9 %)
Vanl3 (32 ms) Pal21 LinInt 49.6£37.5 —1.3£62.1 39.5£33.5 2021 (30.6 %)
Mar04 Pal21 LinInt 50.2+37.4  —3.0£62.5 39.7+33.2 2061 (31.2 %)
Van13 (32 ms) Pal21 For18 50.5+38.5 0.6£63.5 40.0£33.6 2069 (31.3 %)
Forl8 Arb17SD None 50.6+£25.4 47.8430.3 36.4£17.2 392 (5.9 %)
Van13 (34 ms) Pal21 LinInt 50.9+37.5 —2.0£63.2 40.6+£33.7 1974 (29.9 %)
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Table S23: Results of combined PEP extraction pipelines on the Guardian Dataset. The pipelines are sorted
by the MAE in ascending order.

MAE [ms] ME [ms] MARE [%] Invalid

PEPs

Q-Peak B-Point Outlier
Detection Detection Correction
Mar04 Pal2l Forl8 5114382 —1.0463.8 4024332 2105 (31.8 %)
Vanl3 (34 ms)  Pal2l Forl8 5184384 —0.14645  41.14338 2021 (30.6 %)
Vanl3 (36 ms)  Pal2l LinInt 52341374 281642  41.74338 1932 (29.2 %)
Vanl3 (32 ms) Pal21l None 52.34+40.3 4.9+65.9  41.2434.1 2427 (36.7 %)
Mar04 Pal2l None 53.0440.0  3.84663  41.3133.6 2457 (37.2 %)
Vanl3 (36 ms)  Pal2l Forls 5314382 —0.0+654  42.1£338 1978 (29.9 %)
Vanl3 (34 ms)  Pal2l None 538+40.3  4.6467.0 4241342 2369 (358 %)

Linnt 538L37.2 —3.4%1654  42.0E338 1831 (285 %
Vanl3 (38 ms)  Pal2l Forl$ 54.6+£38.0 —1.5466.5  43.3+339 1926 529.1 %3
Vanl3 (36 ms)  Pal2l None 55.2139.9  4.01680  43.5%341 2320 (35.1 %)

Linnt 5525368 —4.3166.2  44.0L338 1840 (278 %
Vanl3 (40 ms) - Pal2l Forl$ 56.0+£37.4 —2.4467.3  44.44338 1886 528.5 %%
Vanl3 (42 ms)  Pal2l Linlnt 56.6£36.4 —5.1167.1  45.0+33.8 1798 (27.2 %)
Vanl3 (38 ms)  Pal2l None 56.74305  3.64600 4471340 2264 (34.2 %)
Vanl3 (42 ms)  Pal2l Forls 574E37.0 —3.21682 4541337 1842 (27.9 %)
Vanl3 (40 ms)  Pal2l None 5811389  2.0%1600 4581339 2215 (33.5 %)
Vanl3 (42 ms)  Pal2l None 59.51383  2.24707  46.9133.6 2170 (32.8 %)
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4.4.2 Absolute Error

PEP Pipeline Results - With Outlier PEP Pipeline Results - Without Outlier
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Figure S59: Absolute error of the selected PEP pipelines on the Guardian Dataset with outliers (left) and
without outliers (right). Mean values are denoted by the white cross.

Table S24: Mean Abolute Error of selected PEP extraction pipelines on the Guardian Dataset per participant.
The values with the highest errors are highlighted in red.

Absolute Error [ms]

Q-peak Algorithm Forl8 Vanl3 (32 ms)
B-point Algorithm Arb17TD Dro22 LozO7LR Dro22
QOutlier Correction Al- None None None None
gorithm
Mean SD Mean SD Mean SD Mean SD

Participant

GDNO0005 20.63 29.23 9.90 12.39 19.72 13.41 11.70 13.91
GDNO0006 13.06 24.30 6.08 6.33 25.83 11.15 7.65 8.02
GDNO0007 31.90 40.09 8.93 10.25 16.24 11.11 17.20 11.37
GDNO0008 27.44 43.24 7.08 9.01 19.56 12.76 9.41 9.57
GDNO0009 42.87 41.07 16.88 11.74 15.52 11.19 21.86 10.47
GDNO0010 35.96 37.77 14.32 18.40 17.41 14.40 24.58 18.03
GDNO0011 27.38 36.71 9.51 11.36 12.67 9.27 16.43 11.61
GDNO0012 26.32 32.01 11.76 15.35 15.27 14.61 22.03 15.37
GDNO0013 34.91 44.63 7.18 10.45 17.87 11.07 13.22 11.24
GDNO0014 30.24 37.83 11.67 14.28 20.53 12.37 20.36 13.30
GDNO0016 30.71 35.18 12.39 15.23 19.38 12.67 17.91 14.34
GDNO0017 37.12 49.86 6.54 11.94 26.70 11.73 14.89 11.00
GDNO0018 26.19 26.88 16.12 17.32 22.66 15.55 35.46 17.34
GDNO0019 18.10 14.69 10.41 10.86 13.35 10.13 23.03 10.78
GDN0020 27.08 23.89 16.07 15.26 16.53 11.63 28.47 17.21
GDNO0021 27.01 33.82 9.96 10.60 10.53 8.98 27.08 10.32
GDN0022 36.49 43.62 15.66 23.05 26.13 21.86 15.64 18.67
GDNO0023 18.49 22.73 9.23 9.26 15.30 9.50 13.33 10.03
GDN0024 16.85 23.51 8.63 15.57 16.77 13.28 16.90 15.59
GDNO0025 39.97 38.67 19.59 22.42 21.73 20.03 24.76 23.96
GDNO0027 41.75 46.39 14.67 21.44 20.01 20.75 20.80 23.30
GDN0028 37.91 41.15 21.91 25.57 23.96 15.84 23.33 23.70
GDN0029 35.66 45.35 11.36 22.15 16.61 17.07 12.84 20.80
GDNO0030 29.42 32.13 15.74 22.84 18.79 11.87 17.42 22.30

65



4.4.3 Residual Plots — Overall and Detailed
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Figure S60: Residual plots of the selected PEP pipelines on the Guardian Dataset.
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Figure S61: Residual plots of the selected PEP pipelines on the Guardian Dataset. Each participant is repre-
sented by a different color.
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Figure S62: Residual plots of the selected PEP pipelines on the Guardian Dataset. Each phase is represented
by a different color.
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Figure S63: Residual plots of selected PEP pipelines algorithms on the Guardian Dataset. Each age range is
represented by a different color. The red dashed line indicates the upper estimation error limit given by the

location of the reference Q-peaks.
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Figure S64: Residual plots of selected PEP pipelines on the Guardian Dataset. Each BMI range is represented
by a different color. The red dashed line indicates the upper estimation error limit given by the location of the
reference Q-peaks.
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4.4.4 Effect of Heart Rate on PEP Pipeline Extraction Error
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Figure S65: Residual plots of the selected PEP pipelines on the Guardian Dataset. Each heart rate bin is
represented by a different color.
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Figure S66: Regression plot between heart rate and absolute error of the selected PEP pipelines on the Guardian
Dataset.
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4.4.5 Effect of Outlier Correction on PEP Pipeline Performance

Table S25: Mean Absolute Error (MAE) of the outlier correction algorithms for the different B-point extraction
algorithms on the Guardian Dataset. MAE values are provided in milliseconds as (M + SD).

Outlier Correction Algorithm

Q-peak B-point Forl8 LinInt None
Algorithm  Algorithm
Arb17IC 29.2426.4 28.9426.3 31.0+27.8

Arb17SD 49.1425.3 48.74+25.5 50.6+£25.4
Arb17TD 24.1+£29.6 24.0429.1 28.5+36.4
Deb93SD 26.5+18.4 26.9+£18.7 26.9+18.1

Dro22 12.3+159 12.5+16.2 11.6%15.9
Forl8 Forl8 21.54£27.3 21.2427.0 23.6+30.4
Loz07LR 18.6+15.0 18.6+£15.0 18.4414.2
Loz07QR 33.0+£20.9 32.8420.9 33.7£21.3
Mil22 23.54+29.5 23.01+29.1 25.9+325
Pal21 44.1437.0 42.94+35.6 45.6+£39.0
She90 29.0£26.1 28.84+26.0 31.6+£28.0
Ste85 26.3£27.5 25.61+26.9 30.0+31.7
Arb17IC 3144221 31.3422.1 32.6+£22.6
Arb17SD 40.54+22.3 40.2+22.5 41.9+22.3
Arbl17TD 30.8+£29.1 31.2428.7 35.8435.2
Deb93SD 25.6+26.1 26.44+26.5 24.9+25.8
Dro22 2144189 21.74£19.2 20.4+18.3
Mar04 For18 20.44+26.9 20.3426.8 21.94+29.7
LozO7LR 18.8417.8 18.8+17.9 18.31+16.6
Loz07QR 26.2+18.2 26.24+18.2 26.7+184
Mil22 2414279 23.9427.7 25.6+£30.0
Pal21 51.1438.2 50.2437.4 53.0+40.0
She90 31.2421.9 31.3£21.8 33.24+226
Ste85 20.5+29.6 20.0428.8 23.6+33.5
Arbl17IC 31.24+21.9 31.0%+21.9 32.6+22.7

Arb17SD 41.64+22.2 41.2422.3 42.9+22.1
Arb17TD 30.0+£28.9 30.3£28.6 34.7+35.1
Deb93SD 2444244 2524248 23.9424.2

Dro22 19.8£17.1 20.1+174 18.9416.6
Van13 (32 ms) For18 20.4+26.4 20.31+26.2 22.3+29.4
LozO7LR 18.3+16.5 18.4+£16.6 17.9415.4
Loz07QR 26.94+19.1 26.9+19.1 27.54+19.3
Mil22 23.7£27.0 23.51+26.8 25.6+£29.5
Pal21 50.5+38.5 49.6437.5 52.3+£40.3
She90 30.9421.7 31.0£21.7 33.0+22.7
Ste85 21.2428.9 20.61+27.9 24.7+33.2
Arbl17IC 31.7+21.1 31.6421.2 33.1+21.8
Arb17SD 40.24+21.6 39.84+21.7 41.5+21.5

Arb17TD 31.3+28.5 31.7£283 36.1+34.5
Deb93SD 2444256 2524259 23.7+25.3

Dro22 21.6+17.2 21.94+17.3 20.6+16.4
Vanl3 (34 ms) For18 20.5+£25.9 20.5+£25.7 22.4428.7
LozO7LR 18.6+£17.0 18.6+17.1 18.1%15.9
Loz07QR 26.0£18.8 25.94+18.8 26.5+£19.0
Mil22 24.2426.3 24.1426.2 26.0+28.7
Pal21 51.84384 50.9437.5 53.8+40.3
She90 31.5+21.0 31.64+21.0 33.4+21.8
Ste85 20.7£28.6 20.2427.7 24.1+£32.9
Arbl17IC 32.3+20.5 32.2420.6 33.5+21.0
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Table 525: Mean Absolute Error (MAE) of the outlier correction algorithms for the different B-point extraction
algorithms on the Guardian Dataset. MAE values are provided in milliseconds as (M + SD).

Outlier Correction Algorithm
Q-peak B-point Forl8 LinInt None
Algorithm  Algorithm

Arb17SD 38.8+21.0 38.54+21.2 40.1£21.0
Arb17TD 32.8428.2 33.2+27.9 37.6+34.1
Deb93SD 24.54+26.6 25.4427.0 23.6+26.4

Dro22 23.5+17.1 23.7+174 22.5+16.2
Forl8 21.1425.4 21.14£25.3 22.8428.1
Loz07LR 18.94+17.5 19.0£17.6 18.4416.4
Loz07QR 25.04+18.5 25.0+£185 25.5+186
Mil22 24.9+25.5 2494255 26.6+27.7
Pal21 53.14£38.2 52.31+37.4 55.2+£39.9
She90 32.1420.4 32.2+20.4 33.94+21.0
Ste85 20.6+28.3 20.1427.4 24.0+324

Arb17IC 32.9420.0 32.9£20.1 34.0+204
Arb17SD 37.54+20.5 37.1+20.6 38.7+£20.5
Arb17TD 34.2+27.8 34.7+27.6 39.1+33.5
Deb93SD 24.8427.6 25.8428.1 23.7+27.4

Dro22 925.3417.0 25.6+17.3 24.3+16.1
Forl8 21.7424.8 21.84247 23.4+27.2
Vanl3 (38 ms) | o7 g 19.5418.2 19.6+182 19.0417.0
Loz07TQR  24.2418.1 24.2+18.1 24.6+18.2
Mil22 25.8424.6 25.8424.6 27.4426.7
Pal21 54.6438.0 53.8437.2 56.7+39.5
She90 32.7419.9 32.9419.9 34.3+20.3
SteS5 20.9427.7 20.5426.9 24.2+31.8

Arb17IC 33.5+19.6 33.5+19.7 34.5+19.8
Arb17SD 36.1£20.1 35.84+20.2 37.4+20.0
Arb17TD 35.7+£27.5 36.3+27.3 40.6+32.9
Deb93SD 25.3+284  26.44+29.0 24.0+28.3
Dro22 27.2+16.9 27.5+17.2 26.2+16.0
For18 22.6424.2 22.74£24.1 24.3+26.5
LozO7LR 20.2+18.7 20.3+18.8 19.6+17.6
Loz07QR 23.44+17.8 23.4+17.8 23.84+17.8

Vanl3 (40 ms)

Mil22 26.84+23.8 26.8+23.8 28.24+25.6
Pal21 56.0+37.4 55.2436.8 58.1+£38.9
She90 33.31+19.6 33.6£19.6 34.84+19.8
Ste85 21.54+27.1 21.2426.4 24.9+31.2

Arbl17IC 34.14+19.3 34.2+19.4 35.0+194
Arb17SD 34.84£19.7 34.51+19.8 36.0+19.7
Arb17TD 37.34+27.2 37.94£27.0 42.14324
Deb93SD 26.2+29.3 27.3£29.7 24.6+29.1

Dro22 290.1+16.9 29.44+17.2 28.0+15.9
Vanl3 (42 ms) For18 23.6+£23.5 23.74+23.5 25.2425.5
Loz07LR 21.1+19.3  21.2419.3 20.5+18.1
Loz07QR 22.8417.6 22.8+17.6 23.1+17.5
Mil22 27.7423.0 27.9£23.0 29.14+24.6
Pal21 57.44+37.0 56.61+36.4 59.5+38.3
She90 34.0+£19.3 34.44+19.3 35.3+19.4
Ste85 22.3+26.2 22.01+25.5 25.6+30.1
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4.5 Individually Lowest vs. Overall Lowest PEP Pipelines

PEP Pipeline: PEP Pipeline: PEP Pipeline:
For18 | Ref. B-Point | None Ref. Q-Peak | Dro22 | None For18 | Dro22 | None
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Figure S67: Residual plot of the single PEP pipeline extraction steps of the individually lowest PEP pipeline
(i.e., the PEP pipeline consisting of the algorithms with the individually lowest MAE) on the Guardian Dataset.
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Figure S68: Residual plot of the single PEP pipeline extraction steps of the overall lowest PEP pipeline (i.e.,
the PEP pipeline with the overall lowest MAE) on the Guardian Dataset.
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4.5.1 Effect of Annotations on B-Point Detection Error

Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm

None 11.61 15.88 —4.97 19.03 13.47 19.23 —-9.45 21.49 1.86 3.35
Forl8 Dro22 Forl8 12.30 15.92 —-6.62 18.99 14.53 19.45 —11.15 21.57 2.24 3.53

LinInt 12.51 16.15 —7.02 19.18 14.85 19.73 —11.56 21.82 2.34 3.58
Vanl3 Loz07LR  None 17.88 1543 —4.51 23.19 19.98 18.23 —-9.01 25.50 2.10 2.80

(32 ms)
Vanl3 Loz07LR  None 18.08 1591 —6.51 23.19 2040 18.85 —11.01 25.50 2.32 2.94
(34 ms)
Mar04 LozO7TLR  None 18.28 16.64 —6.53 23.84 20.93 19.79 —10.99 26.63 2.64 3.16
Vanl3 LozO7LR Forl8 18.32 16.51 —5.29 24.10 2046 19.24 -9.78 26.33 2.14 2.73
(32 ms) LinInt 18.38 16.57 —5.40 24.15 20.53 19.31 —-9.89 26.39 2.15 2.74
For18 Loz07LR  None 18.39 14.16 5.69 2250 19.37 15.94 1.20 25.06 0.98 1.78
Vanl3 Loz07LR  None 18.44 16.43 —8.51 23.19 2096 19.50 —13.01 25.50 2.52 3.07
(36 ms)
Vanl3 Loz07LR  Forl8 18.56 17.01 —-7.29 24.10 20.92 19.86 —11.78 26.33 2.36 2.85
(34 ms)
Forl8 LozO7LR  Forl8 18.62 14.98 4.89 2340 19.66 16.79 0.40 25.85 1.04 1.81
Vanl3 LozO7LR  LinInt 18.62 17.06 —-7.40 24.15 20.99 19.93 —11.89 26.39 2.37 2.87
(34 ms)
Forl8 LozO7LR  Linlnt 18.65 14.99 4.78 2345 19.70 16.83 0.29 2591 1.05 1.84

For18 18.77 1781 —-7.32 2482 2145 20.86 —11.79 27.50 2.67 3.06
LinInt 18.83 17.85 —7.43 24.87 2152 20.92 —11.90 27.56 2.69 3.07
Vanl3 Dro22 None 18.86 16.59 —15.14 20.04 21.41 20.51 —19.61 22.24 2.55 3.92

Mar04 Loz07LR

(32 ms)
Vanl3 LozO7LR  Forl8 18.95 1754 —-9.29 24.10 21.51 20.50 —13.78 26.33 2.56 2.96
(36 ms)
Vanl3 Loz07LR  None 18.95 17.00 —10.51 23.19 21.68 20.14 —15.01 25.50 2.72 3.15
(38 ms)
Vanl3 LozO7LR  Linlnt 19.02 17.59 —-9.40 24.15 21.60 20.57 —13.89 26.39 2.57 2.97
(36 ms)
Vanl3 LozO7LR Forl8 19.52 18.18 —11.26 24.18 2229 21.19 —15.76 26.41 2.77 3.01
(38 ms) LinInt 19.60 18.24 —11.37 24.23 2238 21.25 —15.87 26.47 2.78 3.02
Vanl3 Loz07LR  None 19.64 17.56 —12.51 23.19 22,55 20.76 —17.01 25.50 2.91 3.20
(40 ms)
Vanl3 Dro22 For18 19.80 17.08 —16.77 20.06 22.70 20.94 —21.27 22.39 2.90 3.86
(32 ms)
Mar04 Ste85 LinInt 20.00 28.77 9.59 33.70 18.71 28.13 5.72 33.30 -1.29 —-0.63
Vanl3 Dro22 LinInt 20.06 17.39 —17.16 20.25 23.07 21.22 —21.68 22.64 3.01 3.83
(32 ms)
Vanl3 Ste85 LinInt 20.14  27.39 8.22 3299 18.12 27.11 441 3231 -2.02 -0.29
(36 ms)
Vanl3 Ste85 LinInt 20.19 27.72 10.10 32.77 18.03 27.22 6.28 32.04 -2.16 -0.50
(34 ms)
Vanl3 LozOTLR. Forl8 20.24 18.73 —13.26 24.18 23.19 21.79 —-17.76 26.41 2.96 3.06
(40 ms) LinInt 20.32 18.79 —13.37 24.23 23.29 21.85 —17.87 26.47 2.97 3.06
Vanl3 For18 LinInt 20.32  26.24 5.67 3270 19.56 25.85 1.84 3236 —-0.77 -0.39
(32 ms)
Mar04 For18 LinInt 20.32  26.80 3.28 3348 20.42 26.57 —0.56 33.51 0.10 —-0.23
Vanl3 For18 Forl8 20.39  26.40 6.72 3268 19.39 25.82 294 3216 —-1.00 —-0.58
(32 ms)
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection
Algo-
rithm

Mar04 Dro22 None 2041 18.31 —17.17 21.38 23.18 22.58 —21.60 24.10 2.77 4.28

For18 For18 20.41  26.92 4.35 33.50 20.29 26.50 0.58 33.37 —-0.12 —-0.42
Van13 Ste85 LinInt 20.46 2691 6.36 3320 18.64 26.77 257 3252 —-1.82 —0.14
(38 ms)
Vanl3 Loz07LR  None 20.50 18.11 —14.51 23.19 23.58 21.34 —19.01 25.50 3.09 3.23
(42 ms)
Vanl3 For18 LinInt 20.53 25.75 3.68 3272 19.94 2555 —-0.13 3241 -0.59 -—-0.20
(34 ms)
Mar04 Ste85 Forl8 20.53 29.57 11.17 34.22 19.07 28.78 7.29 33.75 —1.46 —0.79
Vanl3 For18 For1l8 20.54 25.87 474 32.70  19.72 2547 0.97 3220 -0.82 —-0.40
(34 ms)
Van13 Ste85 Forl8 20.61 2825 9.81 3357 1847 27.83 6.02 32.85 —2.15 —0.42
(36 ms)
Vanl3 Ste85 LinInt 20.64 2794 11.99 32.60 1834 27.26 8.15 31.83 -2.29 -0.68
(32 ms)
Vanl3 Dro22 None 20.65 16.41 —17.14 20.04 23.30 20.46 —21.61 22.24 2.65 4.06
(34 ms) Ste85 For18 20.73 28.63 11.69 33.36 18.43 28.01 7.89 3259 -—-2.29 —-0.62
Van13 Ste85 Forl8 20.87 2770 794 3377 1891 2742 417 33.056 —-1.96 —0.29
(38 ms)
Vanl3 Forls Forl8 21.06 25.43 2.86 32.89 20.37 2522 -—-0.89 3240 -0.69 -—-0.21
(36 ms) LinInt 21.08 2530 1.78 3289 20.61 2530 —2.02 32.57 —-0.47  0.00
Vanl3 Loz07LR  Forl8 21.12  19.28 —15.26 24.18 24.25 2235 —19.76 26.41 3.13 3.08
(42 ms)
Vanl3 Ste85 LinInt 21.15 2637 4.56 3350 19.53 26.37  0.77 32.81 —-1.63  0.00
(40 ms)
For18 For18 LinInt 21.19 2697 1499 30.86 1949 25.68 10.96 30.32 —-1.71 -—1.29
Vanl3 LozO7LR Linlnt 21.21 19.33 —15.37 24.23 24.36 2241 —19.87 26.47 3.15 3.08
(42 ms)
Vanl3 Ste85 For18 21.22 28.89 13.57 33.18 18.79 28.08 9.73 3236 —-243 -0.81
(32 ms)
Mar04 Dro22 For18 21.42 18.94 —18.82 21.52 2454 23.08 —23.30 24.33 3.12 4.14
Vanl3 Ste85 Forl8 21.52 27.10 6.14 34.05 19.74 26.95 237 3332 -—-1.77 -0.15
(40 ms)
For18 For18 For18 21.52 2730 16.02 30.85 19.62 25.85 12.06 30.13 —-191 -—-1.45
Vanl3 Dro22 For18 21.63 17.17 —18.73 20.30 24.64 21.08 —23.23 22.62 3.01 3.91
(34 ms)
Mar04 Dro22 LinInt 21.70 19.20 —19.23 21.68 24.93 23.32 —23.71 24.55 3.23 4.11
Vanl3 Forls Forl8 21.73 24.81 091 3297 21.15 24.75 —-2.86 3244 —-0.58 —0.05
(38 ms) LinInt 21.80 24.72 —-0.18 3295 21.43 2488 -3.99 32,59 -0.36 0.16
Vanl3 Dro22 LinInt 21.87 17.30 —19.16 20.25 24.98 21.20 —23.68 22.64 3.11 3.90
(34 ms)
Mar04 For18 None 21.89  29.68 9.11 35.74 21.27 28091 5.44 3548 —-0.62 -—-0.77
Vanl3 Stes5 LinInt 2197 2551 2.61 3356 20.56 25.74 -1.15 3292 -141 0.23
(42 ms) Forl8 22.29 26.21 4.22  34.15 20.73 26.26 0.46 33.45 —1.56 0.05
Vanl3 For18 None 2229 29.37 11.27 35.11 20.79 28.56 7.61 3450 —-1.50 —-0.82
(32 ms)
Vanl3 Forl8 None 22.40 28.74 9.36 35.21 21.07 28.08 5.72 34.64 -1.33 —-0.65
(34 ms)
Vanl3 Dro22 None 2247 16.22 —19.14 20.04 25.22 20.39 —23.61 22.24 2.75 4.17
(36 ms)
Vanl3 Forlg Forl8 22.60 24.18 —-1.02 33.08 2216 24.33 —-4.78 32.56 —0.44 0.15
(40 ms)
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm

LinInt 2270 2414 -—-211 33.07 2247 2450 =592 3272 -0.23 0.37
Vanl3 Loz0TQR For18 22.77 17.60 8.54 2748 23.54 18.78 3.98 29.86 0.78 1.18
(42 ms) LinInt 22.78 17.63 8.31 27.59 23,57 18.84 3.75  29.94 0.79 1.20
Vanl3 For18 None 22.83 28.09 7.50 3541 21.61 27.60 3.88 3484 —-1.21 —-0.49
(36 ms)
Forl8 Mil22 LinInt 2295 29.09 13.52 34.50 21.86 28.30 9.18 3456 —-1.09 —-0.79
Vanl3 Loz07QR None 23.08 17.52 9.91 2723 23.74 1847 5.35  29.60 0.67 0.95
(42 ms)
Vanl3 Forl8 None 23.40 27.23 5.55 3547 22.29 26.89 1.93 3488 -—-1.11 -0.34
(38 ms)
Vanl3 Loz07QR LinInt 23.43 17.85 10.31 27.59 2397 18.83 5.75  29.94 0.55 0.98
(40 ms) Forl8 23.43 17.82 10.54 2748 23.96 18.79 5.98 29.86 0.53 0.97
Vanl3 Dro22 For18 23.47 17.06 —20.73 20.30 26.57 21.04 —25.23 22.62 3.10 3.98
(36 ms)
Forl8 Mil22 Forl8 23.49 29.50 14.82 34.67 2214 28.60 10.51 34.61 -1.35 —-0.90
Vanl3 Mil22 LinInt 23.53 26.84 3.59 3551 2283 2720 -0.73 3551 —-0.70 0.37
(32 ms)
Vanl3 Deb93SD  None 23.56 26.40 —13.58 32.67 28.28 28.71 —18.17 35.96 4.72 2.30
(36 ms)
Vanl3 For18 For18 23.58 2348 -—298 33.14 2329 2382 -6.74 32.63 -—-0.28 0.34
(42 ms)
Mar04 Ste85 None 23.61 33.53 16.31 37.63 21.29 3239 1248 36.70 -2.33 -1.13
For18 Forl8 None 23.64 30.36 20.18 32.77 21.32 28.83 16.32 31.93 -—-2.32 -—-1.53
Vanl3 Deb93SD  None 23.66 25.34 —11.58 32.67 28.26 27.50 —16.17 35.96 4.61 2.16
(34 ms)
Vanl3 Deb93SD  None 23.67 27.39 —15.58 32.67 2844 29.86 —20.17 35.96 4.77 2.47
(38 ms)
Vanl3 Mil22 For18 23.71  26.98 4.89 35.58 22.75 27.20 0.59 3546 —0.96 0.22
(32 ms)
Vanl3 Forl8 LinInt 23.71 2347 —-4.08 33.12 23.64 24.03 -—-7.89 3277 —-0.08 0.56
(42 ms)
Vanl3 Dro22 LinInt 23.75 17.38 —21.12 20.49 26.95 21.32 —25.64 2287 3.20 3.94
(36 ms)
Vanl3 Loz07TQR None 23.80 17.80 11.91 27.23 24.22 18.54 7.35  29.60 0.42 0.74
(40 ms)
Mar04 Mil22 LinInt 23.88 27.72 1.50 36.56 23.69 2847 -—-2.78 36.94 -—0.19 0.76
Vanl3 Deb93SD  None 23.94 2421 -—-9.58 32.67 2837 26.26 —14.17 35.96 4.43 2.05
(32 ms)
Vanl3 Ste85 None 23.96 32.37 15.09 37.33 2092 31.68 11.39 36.21 -3.04 —-0.69
(36 ms)
Vanl3 Deb93SD  None 24.01 28.29 —17.58 32.67 28.80 30.92 —22.17 35.96 4.79 2.63
(40 ms)
For18 Arb17TD LinInt 24.03 29.08 —0.22 37.72 2593 29.77 —4.35 39.25 1.91 0.70
Mar04 Mil22 Forl8 24.05 27.93 2.82 36.75 23.64 2851 -—-1.44 3701 -0.41 0.58
Vanl3 Mil22 LinInt 2411 26.24 1.63 35.60 23.60 26.79 —-2.68 35.61 —0.51 0.55
(34 ms)
Forl8 Arb17TD Forl8 24.13 29.62 1.66 38.17 25.81 30.11 -—-2.46 39.59 1.68 0.50
Vanl3 Ste85 None 2415 3294 16.92 37.17 2097 32.09 13.20 36.00 -3.17 —-0.85
(34 ms)
Vanl3 Loz07QR LinInt 24.17 18.12 1231 27.59 2446 18.91 7.75  29.94 0.29 0.79
(38 ms) Forl8 2419 18.10 12,54 2748 2446 18.88 7.98 29.86 0.28 0.78
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm

Ste85 None 2421 3178 1334 37.66 21.33 31.18 9.66 36.52 —2.88 —0.60

Vanl3 Mil22 Forl8 24.23 26.34 294 3567 2346 26.74 —-1.36 3555 —0.77 0.41
(34 ms)
Van13 For18 None 2428 26.52 375 3576 2330 2634 0.13 35.17 —0.98 —0.18
(40 ms)
Vanl3 Dro22 None 24.32 16.12 —21.11 20.14 27.17 20.36 —25.58 22.32 2.85 4.24
(38 ms)
Vanl3 Deb93SD  Forl8 24.37 25.56 —14.05 32.40 28.84 27.76 —18.63 35.43 4.47 2.20
(34 ms)
Vanl3 Deb93SD  Forl8 2444 2445 —12.05 32.40 28.73 26.57 —16.63 35.43 4.29 2.12
(32 ms)
Vanl3 Deb93SD  Forl8 2448 26.60 —16.05 32.40 29.06 28.91 —20.63 35.43 4.58 2.31
(36 ms)
Vanl3 Loz07QR None 2461 18.15 1391 27.23 24.77 18.71 9.35 29.60 0.17 0.56
(38 ms)
Van13 Deb93SD  None 24.62 29.07 —19.58 32.67 29.38 31.85 —24.17 35.96 4.76  2.78
(42 ms)
Vanl3 Ste85 None 24.66 33.17 18.68 36.87 21.37 32.18 14.92 35.63 -—-3.29 —-0.99
(32 ms)
Vanl3 Deb93SD  Forl8 24.81 27.57 —18.05 32.40 2944 30.01 —22.63 35.43 4.63 2.44
(38 ms)
Mar04 Deb93SD  None 24.86 25.79 —11.65 33.88 129.96 27.65 —16.21 37.41 510 1.86
Vanl3 Mil22 LinInt 24.88 2546 —0.37 35.60 2455 26.20 —-4.68 35.61 —-0.33 0.74
(36 ms)
Vanl3 Ste85 None 2491 31.15 11.73 38.12 2219 30.61 8.02 36.94 -—-2.72 —-0.54
(40 ms)
Vanl3 Mil22 Forl8 2494 2551 094 35.67 2436 26.11 —-3.36 35.55 —0.58 0.59

LinInt 25.00 18.47 14.31 27.59 25.056 19.07 9.75  29.94 0.06 0.60

(36 ms)  Loz0TQR g 1o 5509 1845 1454 2748 2506 19.04 9.98 29.86 004 059

Vanl3 For18 None 25.16 25.54 1.78 3581 24.33 2553 —-1.82 3522 —-0.83 -0.01
(42 ms)
Vanl3 Deb93SD  LinInt 25.25 24.81 —13.32 32.79 29.53 26.86 —17.92 35.66 4.28 2.04
(32 ms)
Vanl3 Deb93SD  Linlnt 25.25 2594 —15.32 32.79 29.70 28.04 —19.92 35.66 4.45 2.11
(34 ms)
Vanl3 Dro22 For18 2533 17.01 —22.70 20.39 2852 21.03 —27.21 22.70 3.19 4.01
(38 ms)
Vanl3 Deb93SD  Forl8 25.35 28.45 —20.05 32.40 30.00 31.01 —24.63 35.43 4.65 2.56
(40 ms)

Vanl3 Deb93SD  LinlInt 2543 27.00 —17.32 32.79 30.00 29.20 —21.92 35.66 4.56 2.20
(36 ms) Loz07QR None 25.50 18.56 1591 27.23 25.42 1894 11.35 29.60 —0.08 0.39

Forl8 Ste85 LinInt 25.58 26.85 21.09 30.50 22.85 25.20 17.03 29.46 -—2.72 —1.65
Vanl3 Mil22 None 25.58 29.52 9.10 3799 2395 29.38 490 3759 -1.63 -—-0.14
(32 ms)
Vanl3 Ste85 None 25.62 30.10 9.87 38.27 23.10 29.69 6.18 37.11 —-2.51 —0.40
(42 ms)

Mar04 Deb93SD  Forl8 25.62 26.15 —14.16 33.76 30.58 28.02 —18.71 37.02 4.96 1.87

Vanl3 Dro22 LinInt 25.63 17.33 —23.10 20.58 28.90 21.31 —27.62 22.95 3.28 3.98

(38 ms)

Mar04 Mil22 None 25.64 30.04 7.02 3887 24.51 30.25 286 38.82 -—1.14 0.20
Forl8 25.82 24.63 —-1.06 35.67 2542 2542 -—-5.36 35.55 —0.39 0.79

Vanl3 Mil22
(38 ms) Continued on next page
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-

rithm rithm rection
Algo-
rithm

LinInt 25.82 24.62 —237 35.60 25.67 25.56 —6.68 35.61 —0.16 0.95

Deb93SD  LinInt 25.84 28.09 —19.28 3294 30.47 30.40 —23.88 35.81 4.63 2.31

For18 Mil22 None 2590 32.49 1893 36.99 24.06 31.29 14.71 36.63 —-1.84 —1.20
Vani3 Loz0TQR LinInt 2592 18.84 16.31 27.59 25.74 19.28 11.75 29.94 -0.18 0.44
(34 ms) . For18 2596 18.84 16.54 27.48 25.76 19.26 11.98 29.86 —0.20 0.42
Mil22 None 25.99 28.72 7.15 38.06 24.53 28.75 2.95 37.67 —1.46 0.03

Mar04 Loz07QR  LinInt 26.16 18.24 16.22 27.45 26.25 19.05 11.68 30.26 0.10 0.81
Vanl3 Dro22 None 26.16 15.98 —23.11 20.14 29.11 20.29 —27.58 22.32 2.95 4.31

(40 ms)
Vanl3 Deb93SD  Forl8 26.17 29.31 —22.01 32.55 30.81 31.99 —26.59 35.58 4.64 2.68
(42 ms)
Mar04 Loz07QR  Forl8 26.21 18.23 16.46 27.36 26.29 19.04 11.92 30.19 0.08 0.80
For18 Ste85 For18 26.29 2754 2246 30.74 2344 2580 18.40 29.61 -2.85 -—-1.74

Mar04 Deb93SD  LinInt 26.37 26.49 —1545 34.04 31.30 28.30 —20.02 37.15 4.93 1.81
Vanl3 Deb93SD  LinInt 26.43 28.97 —21.28 3294 31.09 31.40 —25.88 35.81 4.66 2.42

(40 ms)
Vanl3 Loz0O7TQR None 2649 18,99 1791 27.23 26.17 19.23 13.35 29.60 —0.32 0.24
(34 ms)
For18 Deb93SD  Forl8 26.51 18.43 —-1.83 32.23 29.556 2046 —6.42 35.37 3.05 2.04
Vanl3 Mil22 None 26.59 27.71 5.15 38.06 25.31 27.92 0.95 37.67 —-1.29 0.21
(36 ms)
Mar04 Loz07QR None 26.69 18.39 17.84 27.06 26.65 19.01 13.31 29.90 -0.05 0.61
Vanl3 Mil22 Forl8 26.76 23.78 —-3.06 35.67 26.59 24.71 -7.36 3555 —0.17 0.94
(40 ms) LinInt 26.83 23.80 —4.37 35.60 26.88 2491 -—8.68 35.61 0.06 1.10
For18 Deb93SD  LinInt 26.85 18.69 —3.11 32.57 2990 20.75 -—7.70 35.57 3.04 2.06
Vanl3 Loz07QR LinInt 26.88 19.05 18.26 27.42 26.46 19.34 13.69 29.78 —0.42 0.28
(32 ms) © Forl8 26.93 19.05 18.49 27.32 26.50 19.32 13.92 29.69 —0.43 0.27
For18 Deb93SD  None 26.94 18.05 0.63 3242 30.06 19.94 —-3.95 35.85 3.12 1.89
Vanl3 Dro22 For18 27.19 16.93 —24.70 20.39 3047 20.98 —29.21 22.70 3.28 4.05
(40 ms)
Vanl3 Deb93SD  LinInt 27.26 29.73 —23.28 3294 31.92 32.26 —27.88 35.81 4.66 2.53
(42 ms)
Vanl3 Mil22 None 2741  26.70 3.19 3813 26.29 2708 -1.01 3773 -—-1.11 0.38
(38 ms)
Vanl3 Dro22 LinInt 27.50 17.25 —25.10 20.58 30.85 21.26 —29.62 22.95 3.36 4.01
(40 ms)

Vanl3 Loz07QR None 27.50 19.25 19.86 27.07 26.94 19.36 15.30 29.44 —0.56 0.11
(32 ms)

Vanl3 Mil22

For1l8 27.73 2299 -—-5.06 35.67 2780 24.05 -9.36 35.55 0.07 1.06
LinInt 27.87 23.05 —6.37 35.60 28.15 24.28 —10.68 35.61 0.28 1.23

(42 ms) Dro22 None 28.00 15.88 —25.11 20.14 31.05 20.23 —29.58 22.32 3.05 4.35
Vanl3 Mil22 None 28.24 25.64 1.19 3813 2735 26.16 -3.01 37.73 —0.89 0.52
(40 ms)

Arb17TD None 28.50 36.35 8.58 4539 129.99 36.44 4.50 46.99 1.50 0.09
Forl8 She90 LinInt 28.76  26.02 9.06 37.71 28.68 25.95 4.76 38.38 —0.08 —0.08

Arb17IC  LinInt 28.89 26.29 9.92 3779 28.78 26.09 5.62 3844 -0.11 -0.21
She90 For18 29.00 26.15 10.14 37.71 2883 25.97 5.85 38.36 —0.16 —0.18
Vanl3 Dro22 Forl8 29.056 16.88 —26.70 20.39 32.41 (20.94 —-31.21 22.70 3.36 4.07
(42 ms) Mil22 None 29.11 2464 -0.81 3813 128.46 2527 -—5.01 37.73 —0.65 0.63
Forl8 Arb17IC  Forl8 29.24 26.44 10.83 37.90 28.99 26.22 6.54 3853 —-0.25 —0.22

Continued on next page

76



Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm
Vanl3 Dro22 LinInt 29.37 17.19 —27.10 20.58 [32.80 21.22 —31.62 22.95 3.44 4.03
(42 ms)
Forl8 Ste85 None 29.95 31.74 27.14 34.17 26.38 30.02 23.10 32.61 -—-3.57 -—-1.71
Vanl3 Arb17TD Forl8 29.97 2890 —6.97 41.05 32.05 29.95 —10.94 42.48 2.07 1.05
(32 ms) LinInt 30.27 2859 —8.94 40.67 32.54 29.81 —12.93 42.20 2.27 1.22

Mar04 Arb17TD Forl8 30.80 29.06 —9.00 41.38 33.12 30.59 —12.97 43.18 2.32 1.53
Vanl3 She90 F9r18 30.95 21.73 -0.04 37.81 31.77 2190 —4.34 38.35 0.83 0.17
(32 ms) Arb17IC  LinInt 31.00 2191 -0.23 3797 31.87 22.14 —4.51 38.54 0.87 0.22

She90 LinInt 31.01 21.67 —-1.12 37.82 31.92 2202 -—-5.41 38.40 0.91 0.35
For18 Arb17IC  None 31.02 27.77 1391 39.24 30.38 27.38 9.71 39.73 —-0.64 —-0.39
Vanl3 Arb17IC  Forl8 31.15 21.89 0.69 38.07 31.91 22.07 -3.59 38.63 0.75 0.17
(32 ms)

Arb17TD LinInt 31.18 28.71 —10.89 40.96 33.71 30.45 —14.85 42.93 2.53 1.74
Mar04 She90 For18 31.24 21.86 -—2.11 38.07 32.38 2254 —-6.38 38.94 1.14 0.68
Arb17IC  LinInt 31.32 2210 -—-2.27 3827 3253 2280 —-6.52 39.19 1.21 0.70
Vanl3 Arb17TD Forl8 31.34 2852 —8.68 4148 33.46 29.66 —12.64 42.89 2.12 1.14

(34 ms)
Mar04 She90 LinInt 31.35 21.83 —-3.21 38.07 3255 2265 —-7.49 38.94 1.20 0.82
Arb17IC  Forl8 31.37 2210 -—-1.34 3835 3249 2272 —-5.58 39.25 1.12 0.63
Vanl3 She90 For18 31.49 21.03 -—-2.04 37.81 3253 21.27 —-6.34 38.35 1.04 0.23
(34 ms) Arb17IC  Linlnt 31.58 21.19 -2.23 3797 3266 2148 —6.51 38.54 1.08 0.29
Forl8 She90 None 31.59 2799 14.27 39.72 30.94 27.73 10.06 40.32 -0.65 —0.26
Vanl3 She90 LinInt 31.61 21.00 -3.12 37.82 32.73 2141 -—-7.41 38.40 1.12 0.41
(34 ms) Arb17IC  Forl8 31.69 21.14 -1.31 38.07 32.66 21.36 —5.59 38.63 0.97 0.23
Arb17TD Linlnt 31.70 28.25 —10.66 41.10 34.01 (29.55 —14.64 42.61 2.32 1.29
She90 For18 32.07 20.43 —-4.04 37.81 3332 20.72 -—-8.34 38.35 1.25 0.29
Vanl3 Arb17IC  Linlnt 32.19 20.56 —4.23 3797 3347 2091 -—-8.51 38.54 1.28 0.35
(36 ms) She90 LinInt 32.25 2041 -—5.12 37.82 33.57 20.88 —9.41 38.40 1.32 0.47
Arb17IC  Forl8 32.26 20.49 -3.31 38.07 3345 20.76 —-7.59 38.63 1.19 0.27
Vanl3 Arb17IC  None 32.60 22.66 3.80 39.52 33.02 2247 -0.39 39.94 0.42 —-0.19
(32 ms)
Mar04 Arb17IC  None 32.61 22.61 1.80 39.64 [33.37 2290 -—-2.35 40.40 0.76 0.29
Vanl3 She90 For1l8 32.69 1994 —-6.04 37.81 34.13 20.30 —10.34 38.35 1.45 0.35

(38 ms)
Vanl3 Arb17TD Forl8 32.77 28.18 —10.37 41.96 29.43 —14.29 43.40 2.19 1.25
(36 ms)
Forl8 Loz07QR  Linlnt 32.84 2094 28.45 26.59 31.39 20.89 23.89 29.17 -1.45 -—-0.05

LinInt 32.86 20.08 —6.20 38.01 3432 2044 —10.51 38.54 1.46 0.36

Vanl3 ATbITIC For18 32.88 20.00 —5.29 38.12 3426 20.26 —-9.59 38.63 1.38 0.26

(38 ms) She90 LinInt 32.93 1992 -—7.12 3782 3444 20.46 —11.41 38.40 1.51 0.54
For18 Loz07TQR  Forl8 32.95 20.95 28.69 26.50 31.48 2091 24.12 29.09 -—-147 -0.04
Vanl3 She90 None 33.00 22.67 4.05 39.83 3343 2254 -—-0.16 40.32 0.43 —-0.13
(32 ms)
Vanl3 Arb17IC  None 33.06 21.81 1.82  39.56 33.71 21.63 —2.36 39.98 0.65 —0.18
(34 ms)
Mar04 She90 None 33.16 22.64 2.08 40.10 33.88 23.00 —-2.10 40.89 0.72 0.36
Vanl3 Arb17TD LinInt 33.18 27.92 —12.37 41.56 29.32 —16.31 43.11 2.38 1.41
(36 ms)
Vanl3 She90 For1l8 33.34 19.57 —-8.04 37.81 19.99 —12.34 38.35 1.63 0.42
(40 ms)

Continued on next page
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm
Vanl3 She90 None 21.78 2.05 39.83 21.66 —2.16 40.32 0.66 —0.12
(34 ms)
Vanl3 Arb17IC  Forl8 19.59 —-7.29 38.12 19.89 —11.59 38.63 1.58 0.30
(40 ms)
Vanl3 Arb17IC  None 21.01 -0.18 39.56 20.84 —4.36 39.98 0.88 —0.18
(36 ms)
Vanl3 Arb17IC  LinInt 19.68 —8.20 38.01 20.09 —12.51 38.54 1.65 0.41
(40 ms) She90 LinInt 19.56 —9.12 37.82 20.15 —13.41 38.40 1.70 0.59
For18 Loz07TQR None 21.31 30.05 26.25 21.18 2550 2884 —-1.59 -0.13
Vanl3 She90 None 20.98 0.05 39.83 20.87 —4.16 40.32 0.89 —-0.11
(36 ms)
Vanl3 She90 For18 19.34 —10.04 37.81 19.85 —14.31 38.39 1.83 0.51
(42 ms)
Vanl3 Arb17IC  None 20.38 —2.15 39.60 20.16 —6.36 39.98 1.09 -0.22
(38 ms)
Vanl3 Arb17IC  Forl8 19.32 —-9.29 38.12 19.66 —13.59 38.63 1.78 0.34
(42 ms)
Vanl3 Arb17TD Forl8 27.79 —12.056 4241 29.15 —15.95 43.89 2.26 1.35
(38 ms)
Vanl3 Arb17IC  LinInt 19.41 —-10.20 38.01 19.87 —14.51 38.54 1.83 0.46
(42 ms)
Vanl3 She90 None 20.30 —-1.95 39.83 20.21 —-6.16 40.32 1.10 -0.09
(38 ms)
Vanl3 She90 LinInt 19.33 —11.12 37.82 19.96 —15.41 38.40 1.89 0.63
(42 ms)
Vanl3 Arb17IC  None 19.84 —4.15 39.60 19.62 —8.36 39.98 1.30 -0.21
(40 ms)
Vanl3 Arb17SD  LinInt 19.82 25.67 30.45 18.64 21.20 32.88 -—-0.15 -—-1.18
(42 ms)
Vanl3 Arb17TD None 35.07 1.17  49.32 35.50 —2.76 50.82 1.78 0.43
(32 ms)
Vanl3 Arb17TD LinInt 27.57 —14.05 42.04 29.06 —17.96 43.62 2.44 1.50
(38 ms)

Vanl3 She90 None
(40 ms)

19.75 —=3.95 39.83 19.68 —8.16 40.32 1.31 —-0.08

Vanl3 Arb17SD  Forl8
(42 ms) Arbl17IC  None
She90 None
Vanl3 Arb17TD Forl8
(40 ms)  Arb17SD LinInt
Mar04 Arb17TD None
Vanl3 Arb17SD  None
(42 ms)
Vanl3 Arb17TD None
(34 ms)
Vanl3 Arb17SD  Forl8
(40 ms) Arb17TD LinInt
Vanl3 Arb17SD  Linlnt
(38 ms)
Vanl3 Arb17TD Forl8
(42 ms)

19.72  26.12  30.33
19.45 —6.15 39.60
19.36 —5.95 39.83
27.47 —13.70  42.94
20.16 27.65 30.41
35.23 —0.01 50.24
19.73  27.57 30.43

18.48 21.65 32.76 —0.18 —1.24
19.24 —10.36  39.98 1.51 -0.21
19.30 —10.16  40.32 1.51 —-0.07
28.92 —17.57 44.44 2.32 1.44
19.03 23.18 32.84 —-040 -1.14
3593 —3.96 51.95 1.91 0.70
18.26 23.10 32.84 -0.26 —1.47

34.52 —-0.28 49.95 35.02 —4.19 51.46 1.83 0.50

20.05 28.10 30.29
27.27 —15.69 42.59
20.63 29.65 30.41

18.87 23.63 32.72 —-0.44 -1.19
28.86 —19.58 44.19 2.49 1.59
19.58 25.18 32.84 -0.67 —1.05

27.24 —15.31 43.54 28.76 —19.17  45.07 2.38 1.52

Continued on next page
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm
Vanl3 Arb17SD  None 20.03 29.55 30.39 25.08 32.80 —-0.52 -—1.38
(40 ms)
Vanl3 Arb17SD  Forl8 20.50 30.10 30.29 25.63 32.72 —-0.70 -1.09
(38 ms)
Vanl3 Arbl17TD None 3406 —-1.62 50.72 —5.48 52.28 1.90 0.60
(36 ms)
Vanl3 Arb17TD LinInt 27.04 —17.33 43.18 —21.20 44.80 2.55 1.65
(42 ms)
Vanl3 Arb17SD  LinInt 21.15 31.65 30.41 27.18 32.84 —-0.93 —-0.94
(36 ms)
Vanl3 Arb17SD  None 20.46 31.55 30.39 2708 32.80 -—-0.79 -1.24
(38 ms)
Vanl3 Arb17SD  Forl8 21.01  32.10 30.29 27.63 32.72 —-0.96 —0.97
(36 ms)
Vanl3 Arb17TD None 33.47 —-3.03 51.38 —6.85 52.96 1.96 0.67
(38 ms)
Vanl3 Arb17SD  LinInt 21.72  33.65 3041 29.18 32.84 -1.18 -0.80
(34 ms)
Vanl3 Arb17SD  None 20.96 33.55 30.39 29.08 32.80 —-1.06 -—1.07
(36 ms)

Mar04 Arb17SD  Linlnt
Vanl3 Arb17SD  Forl8
(34 ms)

Mar04 Arb17SD  Forl8
Vanl3 Arb17TD None

22.49 33.68 31.37
21.57  34.10 30.29

29.24 3411 -1.06 -0.35
29.63 32.72 -—-1.23 -0.81

22.34 3414 31.26
3294 —-4.39 5211

29.69 34.00 -1.11 -0.36
—8.19  53.68 2.00 0.72

(40 ms)
Vanl3 Arb17SD  LinInt 22.33 35.65 3041 31.18 32.84 -—-1.45 —-0.63
(32 ms)
Vanl3 Arb17SD  None 21.51 35.55 30.39 31.08 32.80 -1.33 -0.88
(34 ms)
Vanl3 Arb17SD  Forl8 2217 36.10 30.29 31.63 32.72 —-149 -0.63
(32 ms)
Mar04 Arb17SD  None 22.34 35.61 31.37 31.16 34.09 —-1.26 —-0.34
Vanl3 Arb17TD None 3242 —-5.70 52.85 —9.48 54.45 2.06 0.78
(42 ms)
For18 Pal21 LinInt 35.59 2.36  55.68 —0.60  56.86 1.46 —0.01

Vanl3 Arb17SD None
(32 ms)

22.12  37.55 30.39 33.08 32.80 —-1.60 —0.66

Pal21 For18 36.99 4.29 5741 1.32  58.26 1.27 —-0.43

Forl8 N.One 39.00 7.29  59.57 4.57  59.85 0.74 —-0.85

Arb17SD LinInt 25.47 45.86  30.30 41.40 3287 —2.65 0.45

For18 25.32  46.31 30.18 41.84 3275 —-2.70 0.50

Vanl3 Pal21 LinInt 3750 —1.31 62.14 BUASE] . —4.14  63.02 1.37 -0.17
(32 ms)

Mar04 Pal21 LinInt 3741 —2.98 6252 BING . —6.07  63.27 1.44 —-0.33

Vanl3 Pal21 Forl8 38.49 0.58 63.46 BINGE] . —2.24 64.10 1.18 —-0.43
(32 ms)

For18 Arb17SD  None GIGGIN 25.36  47.77  30.28 43.30 32.83 -—-2.82 0.60

Vanl3 Pal21 LinInt GIORAEN 37.54 —2.00 63.23 —4.84 64.02 1.31 -0.20
(34 ms)

Mar04 Pal21 For1l8 GYMOCAN 38.16 —0.97 63.76 —4.06 64.26 1.22 —-0.62
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Table S26: Error metrics of PEP extraction pipelines on the Guardian Dataset for different annotators and
MAE difference between both annotators. MAE = Mean Absolute Error, ME = Mean Error.

Annotator 1 Annotator 2 Ann. Diff.
MAE [ms] ME [ms] MAE [ms] ME [ms] MAE [ms]
Mean SD Mean SD Mean SD Mean SD Mean SD
Q-peak B-point Outlier

Algo- Algo- Cor-
rithm rithm rection

Algo-

rithm
Vanl3 Pal21 Forl8 38.42 —0.11 64.46 —2.93 65.04 1.12 —-0.44
(34 ms)
Vanl3 Pal21 LinInt 3741 —-2.80 64.24 —5.67 64.96 1.26 —0.22
(36 ms)
Vanl3 Pal21 None 40.33 491 65.91 2.38 66.08 0.61 —0.74
(32 ms)
Mar04 Pal21 None 39.99 379 66.29 094 6620 0.53 —1.04
Vanl3 Pal21 Forl8 38.21 —0.90 65.42 —3.77  65.90 1.05 —0.47
(36 ms)
Van13 Pal21 None 40.25  4.57 67.03 2.04 67.17 055 —0.72
(34 ms)
Vanl3 Pal2l LinInt 3720 —-3.39 65.35 —6.26  66.01 1.20 —0.23
(38 ms) For18 3796 —1.46 66.51 —4.33  66.94  0.99 —0.47
Vanl3 Pal21 None 39.94  4.00 68.02 1.45 68.10 0.48 —0.73
(36 ms)
Vanl3 Pal21 LinInt 36.77 —4.28 66.20 —-7.20 66.72 1.13 —-0.34
(40 ms) Forl8 3744 —2.38 67.28 —5.31 67.58  0.92 —0.55
Vanl3 Pal21 LinInt 36.37 —5.10 67.13 —8.03 67.63 1.13 —-0.33
(42 ms)
Vanl3 Pal21 None 39.49  3.57 69.02 0.99 69.01 0.39 —-0.73
(38 ms)
Vanl3 Pal21 Forl8 36.99 —-3.16 68.20 —6.10 68.46  0.90 —0.56
(42 ms)
Vanl3 Pal21 None 38.91 2.93 69.89 0.27 69.74 0.29 —-0.83
(40 ms)
Vanl3 Pal21 None 38.25 220 70.72 —0.47 70.55  0.27 —0.81
(42 ms)
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4.5.2 Effect of Annotation Agreement on PEP Pipeline Detection Error

Table S27: Effect of annotation agreement on the absolute error (AE) of selected PEP pipeline [Forl8, Dro22,
None| on the Guardian Dataset, using Q-peak annotations for agreement computation. Annotation agreements:
high: [0ms, 4ms], medium: [5ms, 10 ms|, low: > 11 ms.

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 11.43 15.76 13.09 18.86
medium 11.05 12.10 16.32  21.80
low 18.73 21.40  26.16 24.58

Table S28: Effect of annotation agreement on the absolute error (AE) of selected PEP pipeline [Forl8, Dro22,
None| on the Guardian Dataset, using B-point annotations for agreement computation. Annotation agreements:
high: [0ms, 4 ms]|, medium: [5ms, 10ms], low: > 11ms.

Annotator 1 Annotator 2
Mean SD Mean SD

Agreement

Bins

high 9.79 14.24 9.50 14.33
medium 15.34 15.81 11.85 15.13
low 1756 21.17  33.92 26.48
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