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Refel e Target Feature Classifier Accuracy Prediction latency (ms)

Lew et al. (2012) Upper limb RP LDA 76% 167
Buerkle et al. (2021) Upper limb. RP LSTM-RNN 84.98%-92.08% 513 to -54
Wahrle et al. (2017) Upper limb RP + EMG SVM 75% 269
Feleke et al. (2021) Upper limb EMG RENN Pearson cc = 085 | > =250
Tortora et al. (2019) Upper limb. EMG Gaussian mixture model 94.3% ~160 to ~80

Faquan and Jun (2020) Lower limb Angle Multidimensional temporal 78.3% | -9224
association
Hasan et al. (2021) Lower limb RP SVM 92 (75%) -741
Our study Lower limb RP CNN-TL Offline: 93.22% 710 to ~272.5
Online: 82.75%
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Precision (%) Recall (% loU (%) Fl-score (%)

Direct connection 94.07 92.09 84.50 90.92
CAM connection 93.69 92.83 84.93 9225
SAM connection 9434 91.89 84.30 91.05

CBAM connection 9384 93.70 86.17 9321
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ResU + AG

ResU + SFEM

ResU + MCEM

ResU + AG + SFEM

ResU + AG + MCEM

ResU + SFEM + MCEM

ResU + AG + SFEM + MCEM

Precision (%)

93.07

93.62

93.62

94.16

9172

93.22

93.84

Recall (%)
92.41
92.65
92.02
9138
93.26
9170

93.70

loU (%)
8332
8225
8202
8365
8371
8397

86.17

F1-score (%)

91.92

92.16

90.19

91.59

92.74

9135

93.21
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Precision (%) Recall (%) loU (%) Fl-score (%)

HRNet (Sun et al., 2019) 93.33 90.46 8234 90.06
ICNet (Zhao et al., 2018) 9141 [ 87.24 | 7947 88.08
scSEUnet (Roy et al., 2018) 94.02 91.93 78.69 87.82
SK_U_Net (Byra et al., 2020) 93.86 92.85 8291 90.44
CLNet (Zheng et al., 2021) 92.85 92.04 80.34 88.67
CLCI_Net (Yang et al, 2019) 93.37 91.28 | 8248 90.02
U-Net (Ronneberger et al.,, 2015) 93.38 9141 81.81 8955
MARes-Net 9384 93.70 86.17 9247
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Training data Validation data Test data Image size Label size

\
Original jaw cyst dataset ‘ 922 307 306 256 x 256 256 x 256

Dataset after data augmentation ‘ 2765 920 917 256 x 256 256 x 256
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Learning rate

Recall (%)

loU (%)

001 92.68 9116 83.56 91.28
0.0025 94.09 91.73 83.96 90.92
0.005 9229 91.49 8291 9176
0.0001 93.23 91.49 83.61 90.65
0.001 93.84 93.70 86.17 9321
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Precision (%) Recall (%) loU (%) Fl-score (%)

‘ No residual connection ‘ 9256 l 93.73 84.35 91.96

‘ With residual connections ‘ 93.70 l 93.83 86.17 9321
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Parameters i 804 =3 mm

a/mm 5195 5317 5440 56.85
ay/mm 2367 2489 2612 2857
Available cycles with 30 kPa ~20 ~30 >100 >100

Surface after Test Breaks on creases. Breaks and flaws Few flaws, no breaks Few flaws, no breaks
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Precision (%) Recall (%) loU (%) Fl-score (%)

HRNet Sun et al. (2019) 94.34 83.97 80.40 88.87
ICNet Zhao et al. (2018) 90.16 76.86 [ 70.40 | 81.68
scSEUnet Roy et al. (2018) 95.00 87.01 78.11 9178
SK_U_Net Byra et al. (2020) 95.50 85.83 8230 91.03
CLNet Zheng et al. (2021) 85.30 8422 78.98 89.44
CLCI_Net Yang et al. (2019) 59.81 7347 43.57 | 79.06
U-Net Ronneberger et al. (2015) 95.27 94.60 8151 89.67
MARes-Net 95.24 8525 8215 | 90.25
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Parameter (M) Time (ms/step)

‘ HRNet Sun et al. (2019) 7.98 350
‘ ICNet Zhao et al. (2018) 171 150
‘ scSEUnet Roy et al. (2018) 196 135
‘> SK_U_Net Byra et al. (2020) 394 240
‘ CLNet Zheng et al. (2021) 360 130
- CLCINet Yang et al. 2019) 1256 565
‘ U-Net Ronneberger et al. (2015) 197 110
|

MARes-Net 458 200
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Moving Average Filter

1 Data = analogRead (flexPin)

2| sumValue = sum (reading [:window_size])

3| Avglinit] = sumValue/window_size

—

5 | alpha = (window_size-moving_point)/window_size

6

7 | foriin range (start_point, len (reading)-window_size+1, moving_point)

8 current_avg = sum (reading [i: i + window_size])/window_size
o avg = alpha*avg + (1-alpha)*current_avg
0

1| Rewm avg
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Method Accuracy %

mHealth  ScientISST MOVE

Kutlay and Gagula-Palalic (2015) | 91.70 -

Liu, (2021) 90.20 -
Halloran and Curry (2019) 89.97 -
Proposed 94.67 95.12

T boliivaiises:represents:our proposed:aysiam:Aceuracy:
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Classes

ScientISST MOVE

Activities Precision Precision Recall F1 score
Standing stll 097 094 095 - - -
Sit and relax | 083 092 090 - - -
Lying down 0.86 097 091 - - -
Walking | 0.90 099 098 - - -
Climbing stairs 0.89 089 095 - - -
| WBE | 082 091 088 - - -
7 FEOA I 092 098 095 - - -
Knees bending | 083 096 089 - - -
Cycling 0.83 098 090 - - -
Joging | 0.84 097 090 - - -
Running 1.00 100 098 - - -
JEB | 1.00 100 100 - - -
Baseline - - - 089 095 097
Gesticulate - - - 081 094 090
Greetings - - - 088 083 090
Walk_after | - - - 098 100 097
Lift - - - 097 091 099
Run | - - - 100 100 100
 Walkbefore - - - 0.98 095 100

WBE, waist bends forward; FEOA, frontal elevation of arms; JFB, Jump front and back.
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Obj. Classes Bsln Gst Gtng Lift Run

Bsin 0.94 001 000 004 000 001 000
Gst 0.01 089 003 0.05 0.00 002 0.00
Gtng 0.03 0.00 0.87 0.02 0.04 0.03 0.01
Lift | 002 0.00 000 098 0.00 000 0.00
Run 0.00 0.00 0.00 0.00 1.00 0.00 0.00
W_a | 0.00 0.00 000 0.00 0.01 0.99 003
Wb 0.00 002 000 0.00 0.00 0.00 098
7 Mean Accuracy = 95.12%

Bsln = Baseline, Gst = Gesticulate, Gtng = Greetings, W_a = Walk _after, W_b = Walk_before. The bold values represents the accuracy level for each activity, For example 0.97 means 97 percent
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Obj. Classes 551 SR LD  Walkin WBF FEOA KB Cycling Jogging Runni

ss 097 | 001 | 0.00 000 000 | 001 0.00 000 000 000 000 0.00
SR 001 095 000 000 0.00 002 0.00 000 000 001 000 001
LD 000 000 097 002 0.00 000 0.00 000 000 000 000 0.01
Walking 000 000 0.0 0% oo 0.00 000 000 000 000 001 0.00
cs 002 000 000 000 092 | 000 0.00 004 000 000 001 001
WBF 000 000 002 000 001 091 0.03 000 000 003 000 0.00
FEOA 000 000 0.0 000 0.00 000 098 000 002 000 000 0.00
KB 000 003 0.00 000 0.00 0.00 0.00 097 000 000 000 0.00
Cycling 000 000 0.0 000 0.00 000 0.00 000 096 004 000 0.00
Jogging 000 000 | 0.00 000 0.00 002 0.00 000 000 098 000 0.00
Running 000 000 0.0 000 000 | 000 00 | oo 000 0.00 1.00 0.00 |
JEB 000 000 | 0.00 000 0.00 000 0.00 000 000 000 000 1.00
Mean Accuracy = 94.67%

§S., standing still; SR, sit and relax; LD, lying down; CS, climbing stairs; WBF, waist bends forward; FEOA, frontal elevation of arms; KB, kneens bending; JFB, Jump front and back. The bold
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Initial pose/m Average docking gap/mm Docking angle deviation/®

(xS, 29,6°/() This paper Reference 7 Referencel7 This paper Reference7 Referencel?
(3.0,120,90) 28 62 | 61 02 04 04
(:30,12.090) 30 61 62 02 04 04
(13,4.0,60) 35 65 78 02 04 05
(13,40,-60) 32 67 77 02 04 05

| (-13,4.060) | 32 67 77 | 02 04 [ 05
(07,08,15) 24 | 42 | 76 02 03 [ 05
(07,08,-15) | 26 40 74 02 03 [ 05
(:07,0.815) 26 42 74 02 03 05

Note: The average docking error is measured at the center position of the fixed bed frame, and the data in the table is the average of 10 consecutive measurements.
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Optimization indicators for mirror Bilateral mean velocity error
evaluation

Bilateral maximum peak velocity
error

Number of bilateral peak velocity

error.
Verification indicators for mirror Bilateral force difference
evaluation
Bilateral trajectory position error
Indicators for smoothness evaluation Smoothness of velocity

SPARC

Note: SPARC, the spectral arc length is an accurate measure of movement smoothness for
the movement speed. The indicators used in the evaluation of the mirror state are all
bilateral indicator differences (Balasubramanian et al., 2012).
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The three kinematic indicators as the optimization objective of mirror symmetry
movement, which show temporality and smoothness, are as follows (Cusmano et al,, 2014):
mean velocity, maximal peak velocity, and the number of peaks (only the velocity peaks
icues thaay 10 of the mssal posk velocity woro:considered):
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