Supplementary Materials

Definition of knee angles in the three anatomical planes.

For reference, we report below the definition of the knee angles in the three planes:
- knee flexion: angle between the long axis of the shank and the long axis of the thigh in the
sagittal plane;
- knee ab/adduction: angle between the long axis of the thigh and the long axis of the shank in
the frontal plane;
- knee rotation: angle between the long axis of the shank and the long axis of the thigh as
observed in the transverse plane.

A more detailed description of the angles calculation from the optical motion capture system’s

manufacturer is available from the documentation (https://docs.vicon.com/display/Nexus212/Plug-
in+Gait+kinematic+variables).
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Figure S1: Schematic representation of the knee angles in the three anatomical planes.
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Table S1: Regression metrics for all algorithms on single sensors tests.

Model Test Test R2 | RMSE | MAE
A 083 ] 109 | 7.16
5 AP |o067] 1517 | 79
4 L |o26] 2183 | 156
5o Flex/Ext
ks M 0.74 | 13.85 | 1038
3 ML | 085| 108 | 672
< P 093 | 667 | 4.68
% A 091 | 915 | 601
b Squat AP | 085| 1313 | 73
L 0.88 | 10.68 | 7.06




M 097 | 56 | 427
ML | 094| 781 | 472
P 095 | 728 | 63
A 094 | 636 | 558
AP 09 | 844 | 6386
L 0.83 | 10.38 | 8.62
Flex/Ext
. M 0.86 | 1021 | 9.12
g ML | 096| 547 | 46
5 P 097 | 423 | 317
% A 097 | 485 | 3.59
& AP 097 | 61 | 501
- L 094 | 723 | 546
Squat
M 098 | 506 | 4.04
ML | 093 | 841 | 671
P 0.89 | 11.16 | 8.99
A 094 | 646 | 5.68
AP 09 | 846 | 6.8
Flox/Ext L 0.83 | 1058 | 8.81
g M 086 | 102 | 9.11
3 ML | 096 | 548 | 4.59
;:jo P 097 | 43 | 322
P A 098 | 47 | 342
g AP 097 | 612 | 502
= L 096 | 639 | 4.94
Squat
M 098 | 503 | 4.03
ML | 093 | 846 | 673
P 098 | 491 | 3.82
A 0.83 | 10.79 | 6.93
AP 0.82 | 1115 | 5.99
] L 0.77 | 12.19 | 9.89
] Flex/Ext
2 M 0.76 | 13.31 | 10.34
& ML | 0.86 | 1046 | 6.74
= P 095 | 548 | 3.56
;‘é A 093 | 813 | 4.9
. AP 0.89 | 1156 | 6.39
- Soat L 093 | 828 | 6.09
N ana M 099 | 415 | 3.8
ML | 094| 819 | 651
P 095 | 7.59 | 658
A 094 | 626 | 547
o § AP 09 | 831 | 67
% % | Flex/Ext L 086 | 9.63 | 7.9
2 i M 0.86 | 1022 | 9.13
ML | 096 | 552 | 4.66




P 097 | 407 | 3.03
A 098 | 473 | 346
AP 097 | 604 | 492
L 095| 652 | 4.96
Squat M 098 | 516 | 41
ML 093 | 843 | 672
P 0.89 | 11.14 | 892
q A 095| 589 | 5.09
% AP 09 | 826 | 6.64
& L 095 | 567 | 454
2 Flex/Ext M |086]| 1025 | 916
§ ML 094 | 659 | 521
A P 098 | 361 | 29
£ A 098 | 481 | 352
E AP | 097 | 608 | 49
o L 095 | 7.01 | 527
= Squat
o M 098 | 521 | 415
S ML 094 | 813 | 6.64
2 P 097 | 589 | 3.96
A 098 | 344 | 2385
AP 098 | 3.86 | 3.08
g L 073 | 13.13 | 10.26
= Flex/Ext
2 M 092 | 753 | 674
%0 ML | 093] 707 | 535
'g P 09| 5 3.58
S A 099 | 239 | 1.65
z AP 099 | 266 | 231
% L 094 | 741 | 492
A Squat M |099| 38 | 31
ML 099 | 26 | 202
P 0.89 | 11.18 | 8.69
A 074 | 1347 | 115
AP 071| 143 | 104
L 053 | 174 |13.36
Flex/Ext
g M 075 | 13.6 | 11.14
2 ML 0.69 | 15.44 | 10.81
§° P 0.67 | 14.05 | 12.52
% A 09 | 963 | 643
2 AP 0.6 | 21.72 | 16.84
2 L 0.86 | 1127 | 9.79
Squat
M 0.83 | 1421 | 1113
ML 07 | 1818 | 1447
P 037 | 27.13 | 24.22




Table S2: Regression metrics for all algorithms on combined sensors

tests.
Model Test Sensors | R2 | RMSE | MAE
A+L+
Decision Flex/Ext M+P 0.88 7.79 2.96
Tree AP +ML | 0.89 7.93 4.71
. A+L+
Regression | g vat | M+P | 084 1231 | 88
AP+ML | 096 | 5.78 3.34
A+L+
Flex/Ext M+P 0.97 | 3.87 3.32
Lasso AP+ML | 096 | 4.98 3.93
Regression A+L+
Squat M+P 1 1.57 1.08
AP+ML | 091 8.76 7.78
A+L+
Flex/Ext M+P 0.97 3.9 2.81
Linear AP+ML | 095 | 5.04 3.98
Regression A+L+
Squat M+P 1 1.44 1.03
AP+ML | 091 8.71 7.74
A+L+
Random Flex/Ext M+P 0.88 7.9 2.62
AP+ML | 097 | 4.03 3.31
Forest
Regression A+L+
8 Squat | M+P [099| 261 | 2.02
AP+ML | 094 | 7.52 5.7
A+L+
Flex/Ext M+P 097 | 3.72 2.93
Ridge AP+ML | 095 | 5.15 4.07
Regression A+L+
Squat M+P 1 1.36 1.01
AP+ML | 091 8.69 7.81
A+L+
Stochastic Flex/Ext M+P 097 | 3.65 2.85
. AP+ML | 095 | 5.23 4.07
Gradient
A+L+
Descent | vt | M+P | 1 | 136 | 103
AP+ML | 092 | 848 7.73
A+L+
Flex/Ext M+P 099 | 2.52 1.45
Support AP+ML | 098] 365 | 277
Vector
Regression A+L+
8 Squat | M+P | 1 | 168 | 1.07
AP+ML | 098 | 3.85 3.08
A+L+
R);grBez;Ztn Flex/Ext | M+P |095| 499 | 3.74
AP+ML | 098 | 297 2.32




Squat

A+L+
M+P

0.97

5.01

3.59

AP + ML

0.79

13.6

9.5




