	Supplementary Table S1. Cumulative number of samples by minute in people with early-stage PD and controls

	Analysis group
	1 min
	2 min
	3 min
	4 min
	5 min
	6 min

	Controls
	150
	300
	450
	600
	750
	900

	Early PDs
	234
	468
	702
	936
	1170
	1404

	The values indicate the number of samples for straight walking. PD: Parkinson’s disease; Early PDs: People with early-stage PD.





	Supplementary Table S2. CNN architecture and training configuration

	Category
	Setting

	Input data
	Recurrence plot images generated from straight-walking time-series signals

	Input image size
	224 × 224 pixels

	Classification task
	Binary classification: control vs. early-stage PD

	CNN architectures
	ResNet-18, DenseNet-121, SqueezeNet 1.0

	Pretraining
	ImageNet-pretrained weights used

	Training strategy
	Fine-tuning of the full network

	Final layer modification
	Final classifier layer replaced for 2-class output

	Loss function
	Cross-entropy loss

	Optimizer
	Adam

	Learning rate
	1 × 10⁻⁵

	Batch size
	128

	Epochs
	150

	Early stopping
	Validation-loss based early stopping, patience = 15

	Cross-validation
	5-fold subject-wise cross-validation

	Train/validation/test split
	50% / 20% / 30%, divided at participant level

	Class balancing
	Random oversampling applied after subject-wise split, within training data/fold

	Data augmentation
	No additional image augmentation was applied

	Evaluation metrics
	Accuracy, loss; confusion matrix saved

	Framework
	Python 3.10, PyTorch 1.12.1, Torchvision 0.13.1

	CUDA
	CUDA 11.6

	CPU
	13th Gen Intel(R) Core(TM) i9-13900KF

	GPU
	NVIDIA GeForce RTX 4090

	RAM
	64 GB

	OS
	Windows 11 Home

	MATLAB version
	R2023a

	CNN: convolutional neural network.





	Supplementary Table S3. Domain-specific gait features derived from straight walking segments during the SMWT

	Feature
	Description
	Unit

	max_jerk_Acc_X,Y,Z,XYZ
	Maximum jerk of acceleration
	m/s³

	mean_Acc_X,Y,Z,XYZ
	Mean absolute acceleration
	m/s²

	max_Acc_X,Y,Z,XYZ
	Maximum absolute acceleration
	m/s²

	rms_Acc_X,Y,Z,XYZ
	RMS of acceleration
	m/s²

	saen_Acc_XYZ
	Sample entropy of acceleration magnitude
	-

	max_angvel_jerk_Gyr_X,Y,Z,XYZ
	Maximum jerk of angular velocity
	rad/s³

	mean_Gyr_X,Y,Z,XYZ
	Mean absolute angular velocity
	rad/s

	max_Gyr_X,Y,Z,XYZ
	Maximum absolute angular velocity
	rad/s

	rms_Gyr_X,Y,Z,XYZ
	RMS of angular velocity
	rad/s

	saen_Gyr_XYZ
	Sample entropy of angular velocity magnitude
	-

	SMWT: 6-min walk test; Acc: accelerometer; Gyr: gyroscope; XYZ: resultant values of accelerometer and gyroscope data; RMS: root mean square.





Supplementary Table S4. Model parameters of the seven classifiers estimated by grid search across six sensor locations
This table is provided as an Excel file (Supplementary Table S4.xlsx).


	Supplementary Table S5. Complete pairwise comparison results for the top 10 sensor–variable combinations

	Segment
	Variable
	Comparison (Minutes)
	p-value
	Adjusted p-value

	Left arm
	Gyr_X
	1 min vs. 2 min
	0.016
	0.246

	
	
	1 min vs. 3 min
	0.120
	1.000

	
	
	1 min vs. 4 min
	0.042
	0.637

	
	
	1 min vs. 5 min
	0.149
	1.000

	
	
	1 min vs. 6 min
	0.088
	1.000

	
	
	2 min vs. 3 min
	0.458
	1.000

	
	
	2 min vs. 4 min
	0.140
	1.000

	
	
	2 min vs. 5 min
	0.073
	1.000

	
	
	2 min vs. 6 min
	0.013
	0.193

	
	
	3 min vs. 4 min
	0.438
	1.000

	
	
	3 min vs. 5 min
	0.367
	1.000

	
	
	3 min vs. 6 min
	0.659
	1.000

	
	
	4 min vs. 5 min
	0.654
	1.000

	
	
	4 min vs. 6 min
	0.913
	1.000

	
	
	5 min vs. 6 min
	0.770
	1.000

	Left arm
	Gyr_Y
	1 min vs. 2 min
	0.162
	1.000

	
	
	1 min vs. 3 min
	0.084
	1.000

	
	
	1 min vs. 4 min
	0.207
	1.000

	
	
	1 min vs. 5 min
	0.930
	1.000

	
	
	1 min vs. 6 min
	0.732
	1.000

	
	
	2 min vs. 3 min
	0.446
	1.000

	
	
	2 min vs. 4 min
	0.608
	1.000

	
	
	2 min vs. 5 min
	0.408
	1.000

	
	
	2 min vs. 6 min
	0.320
	1.000

	
	
	3 min vs. 4 min
	0.711
	1.000

	
	
	3 min vs. 5 min
	0.405
	1.000

	
	
	3 min vs. 6 min
	0.298
	1.000

	
	
	4 min vs. 5 min
	0.139
	1.000

	
	
	4 min vs. 6 min
	0.097
	1.000

	
	
	5 min vs. 6 min
	0.125
	1.000

	Left arm
	Acc_XYZ
	1 min vs. 2 min
	0.007
	0.111

	
	
	1 min vs. 3 min
	0.017
	0.258

	
	
	1 min vs. 4 min
	0.001
	0.010

	
	
	1 min vs. 5 min
	0.001
	0.017

	
	
	1 min vs. 6 min
	0.039
	0.579

	
	
	2 min vs. 3 min
	0.951
	1.000

	
	
	2 min vs. 4 min
	0.061
	0.909

	
	
	2 min vs. 5 min
	0.033
	0.492

	
	
	2 min vs. 6 min
	0.041
	0.609

	
	
	3 min vs. 4 min
	0.099
	1.000

	
	
	3 min vs. 5 min
	0.052
	0.780

	
	
	3 min vs. 6 min
	0.005
	0.077

	
	
	4 min vs. 5 min
	0.001
	0.019

	
	
	4 min vs. 6 min
	0.158
	1.000

	
	
	5 min vs. 6 min
	0.874
	1.000

	Left arm
	Gyr_Z
	1 min vs. 2 min
	0.011
	0.160

	
	
	1 min vs. 3 min
	0.006
	0.083

	
	
	1 min vs. 4 min
	0.058
	0.873

	
	
	1 min vs. 5 min
	0.262
	1.000

	
	
	1 min vs. 6 min
	0.503
	1.000

	
	
	2 min vs. 3 min
	0.036
	0.534

	
	
	2 min vs. 4 min
	0.019
	0.279

	
	
	2 min vs. 5 min
	0.042
	0.626

	
	
	2 min vs. 6 min
	0.010
	0.149

	
	
	3 min vs. 4 min
	0.042
	0.632

	
	
	3 min vs. 5 min
	0.056
	0.839

	
	
	3 min vs. 6 min
	0.022
	0.330

	
	
	4 min vs. 5 min
	0.168
	1.000

	
	
	4 min vs. 6 min
	0.012
	0.173

	
	
	5 min vs. 6 min
	0.599
	1.000

	Left arm
	Acc_X
	1 min vs. 2 min
	0.005
	0.075

	
	
	1 min vs. 3 min
	0.008
	0.118

	
	
	1 min vs. 4 min
	0.009
	0.138

	
	
	1 min vs. 5 min
	0.276
	1.000

	
	
	1 min vs. 6 min
	0.176
	1.000

	
	
	2 min vs. 3 min
	0.137
	1.000

	
	
	2 min vs. 4 min
	0.037
	0.556

	
	
	2 min vs. 5 min
	0.115
	1.000

	
	
	2 min vs. 6 min
	0.006
	0.084

	
	
	3 min vs. 4 min
	0.708
	1.000

	
	
	3 min vs. 5 min
	0.206
	1.000

	
	
	3 min vs. 6 min
	0.025
	0.379

	
	
	4 min vs. 5 min
	0.135
	1.000

	
	
	4 min vs. 6 min
	0.003
	0.048

	
	
	5 min vs. 6 min
	0.404
	1.000

	Left arm
	Gyr_XYZ
	1 min vs. 2 min
	0.036
	0.544

	
	
	1 min vs. 3 min
	0.017
	0.255

	
	
	1 min vs. 4 min
	0.024
	0.355

	
	
	1 min vs. 5 min
	0.060
	0.905

	
	
	1 min vs. 6 min
	0.053
	0.801

	
	
	2 min vs. 3 min
	0.537
	1.000

	
	
	2 min vs. 4 min
	0.128
	1.000

	
	
	2 min vs. 5 min
	0.034
	0.510

	
	
	2 min vs. 6 min
	0.046
	0.689

	
	
	3 min vs. 4 min
	0.187
	1.000

	
	
	3 min vs. 5 min
	0.072
	1.000

	
	
	3 min vs. 6 min
	0.084
	1.000

	
	
	4 min vs. 5 min
	0.083
	1.000

	
	
	4 min vs. 6 min
	0.040
	0.605

	
	
	5 min vs. 6 min
	0.302
	1.000

	Left arm
	Acc_Y
	1 min vs. 2 min
	0.002
	0.034

	
	
	1 min vs. 3 min
	0.004
	0.064

	
	
	1 min vs. 4 min
	0.005
	0.069

	
	
	1 min vs. 5 min
	0.005
	0.074

	
	
	1 min vs. 6 min
	0.010
	0.152

	
	
	2 min vs. 3 min
	0.311
	1.000

	
	
	2 min vs. 4 min
	0.127
	1.000

	
	
	2 min vs. 5 min
	0.110
	1.000

	
	
	2 min vs. 6 min
	0.266
	1.000

	
	
	3 min vs. 4 min
	0.017
	0.248

	
	
	3 min vs. 5 min
	0.082
	1.000

	
	
	3 min vs. 6 min
	0.041
	0.614

	
	
	4 min vs. 5 min
	0.767
	1.000

	
	
	4 min vs. 6 min
	0.311
	1.000

	
	
	5 min vs. 6 min
	0.532
	1.000

	Left arm
	Acc_Z
	1 min vs. 2 min
	0.960
	1.000

	
	
	1 min vs. 3 min
	0.889
	1.000

	
	
	1 min vs. 4 min
	0.826
	1.000

	
	
	1 min vs. 5 min
	0.751
	1.000

	
	
	1 min vs. 6 min
	0.705
	1.000

	
	
	2 min vs. 3 min
	0.775
	1.000

	
	
	2 min vs. 4 min
	0.115
	1.000

	
	
	2 min vs. 5 min
	0.278
	1.000

	
	
	2 min vs. 6 min
	0.152
	1.000

	
	
	3 min vs. 4 min
	0.096
	1.000

	
	
	3 min vs. 5 min
	0.046
	0.696

	
	
	3 min vs. 6 min
	0.034
	0.514

	
	
	4 min vs. 5 min
	0.642
	1.000

	
	
	4 min vs. 6 min
	0.311
	1.000

	
	
	5 min vs. 6 min
	0.300
	1.000

	Left thigh
	Acc_XYZ
	1 min vs. 2 min
	0.065
	0.975

	
	
	1 min vs. 3 min
	0.018
	0.269

	
	
	1 min vs. 4 min
	0.001
	0.009

	
	
	1 min vs. 5 min
	0.019
	0.289

	
	
	1 min vs. 6 min
	0.003
	0.048

	
	
	2 min vs. 3 min
	0.103
	1.000

	
	
	2 min vs. 4 min
	0.151
	1.000

	
	
	2 min vs. 5 min
	0.004
	0.067

	
	
	2 min vs. 6 min
	0.033
	0.490

	
	
	3 min vs. 4 min
	0.239
	1.000

	
	
	3 min vs. 5 min
	0.087
	1.000

	
	
	3 min vs. 6 min
	0.038
	0.577

	
	
	4 min vs. 5 min
	0.751
	1.000

	
	
	4 min vs. 6 min
	0.192
	1.000

	
	
	5 min vs. 6 min
	0.361
	1.000

	Lumbar spine
	Acc_Y
	1 min vs. 2 min
	0.314
	1.000

	
	
	1 min vs. 3 min
	0.337
	1.000

	
	
	1 min vs. 4 min
	0.283
	1.000

	
	
	1 min vs. 5 min
	0.221
	1.000

	
	
	1 min vs. 6 min
	0.165
	1.000

	
	
	2 min vs. 3 min
	0.603
	1.000

	
	
	2 min vs. 4 min
	0.385
	1.000

	
	
	2 min vs. 5 min
	0.007
	0.101

	
	
	2 min vs. 6 min
	0.009
	0.136

	
	
	3 min vs. 4 min
	0.420
	1.000

	
	
	3 min vs. 5 min
	0.045
	0.676

	
	
	3 min vs. 6 min
	0.084
	1.000

	
	
	4 min vs. 5 min
	0.638
	1.000

	
	
	4 min vs. 6 min
	0.424
	1.000

	
	
	5 min vs. 6 min
	0.185
	1.000

	Pairwise comparisons of classification accuracy across all time intervals (1–6 min) were conducted for the top 10 sensor–variable combinations identified during the straight walking phase. Mean classification accuracy across models was used for the analysis. Bonferroni correction was applied to adjust for multiple comparisons. Gyr: gyroscope; Acc: accelerometer; XYZ: resultant values of accelerometer and gyroscope data.





	Supplementary Table S6. Classification performance of LASSO-selected feature models across sensor locations and 1- to 6-min measurement durations for distinguishing individuals with early stage PD from controls

	Sensor
	Minute
	Variable
	Accuracy
	Sensitivity
	Specificity
	Precision
	F1-score
	AUC

	Left arm
	1 min
	max_Acc_Y
	0.762
	0.857
	0.571
	0.800
	0.828
	0.898

	
	
	max_angvel_jerk_Gyr_X
	
	
	
	
	
	

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	2 min
	max_angvel_jerk_Gyr_X
	0.714
	0.929
	0.286
	0.722
	0.813
	0.929

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	3 min
	max_angvel_jerk_Gyr_X
	0.714
	0.929
	0.286
	0.722
	0.813
	0.929

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	4 min
	max_Acc_Y
	0.714
	0.929
	0.286
	0.722
	0.813
	0.908

	
	
	max_angvel_jerk_Gyr_X
	
	
	
	
	
	

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Z
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	5 min
	max_angvel_jerk_Gyr_X
	0.714
	0.929
	0.286
	0.722
	0.813
	0.918

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Z
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	6 min
	max_Acc_Y
	0.714
	0.929
	0.286
	0.722
	0.813
	0.939

	
	
	max_angvel_jerk_Gyr_X
	
	
	
	
	
	

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Z
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	Right arm
	1 min
	mean_Acc_X
	0.731
	0.750
	0.700
	0.800
	0.774
	0.756

	
	
	rms_Acc_X
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	mean_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	2 min
	rms_Acc_X
	0.692
	0.750
	0.600
	0.750
	0.750
	0.806

	
	
	max_jerk_Acc_Z
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	mean_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	3 min
	mean_Acc_X
	0.692
	0.750
	0.600
	0.750
	0.750
	0.800

	
	
	rms_Acc_X
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	mean_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	4 min
	mean_Acc_X
	0.692
	0.750
	0.600
	0.750
	0.750
	0.813

	
	
	rms_Acc_X
	
	
	
	
	
	

	
	
	max_jerk_Acc_Z
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	mean_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	5 min
	mean_Acc_X
	0.692
	0.750
	0.600
	0.750
	0.750
	0.806

	
	
	mean_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	6 min
	mean_Acc_X
	0.654
	0.750
	0.500
	0.706
	0.727
	0.813

	
	
	rms_Acc_X
	
	
	
	
	
	

	
	
	mean_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	Left thigh
	1 min
	mean_Acc_X
	0.720
	0.800
	0.600
	0.750
	0.774
	0.833

	
	
	rms_Acc_Y
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_XYZ
	
	
	
	
	
	

	
	
	rms_Gyr_XYZ
	
	
	
	
	
	

	
	2 min
	rms_Acc_Y
	0.760
	0.867
	0.600
	0.765
	0.813
	0.867

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Gyr_XYZ
	
	
	
	
	
	

	
	3 min
	mean_Acc_Y,
	0.760
	0.867
	0.600
	0.765
	0.813
	0.860

	
	
	rms_Acc_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Gyr_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	4 min
	mean_Acc_Y
	0.720
	0.867
	0.500
	0.722
	0.788
	0.813

	
	
	rms_Acc_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_XYZ
	
	
	
	
	
	

	
	
	rms_Gyr_XYZ
	
	
	
	
	
	

	
	5 min
	mean_Acc_Y
	0.720
	0.800
	0.600
	0.750
	0.774
	0.800

	
	
	rms_Acc_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Gyr_XYZ
	
	
	
	
	
	

	
	6 min
	mean_Acc_Y
	0.720
	0.867
	0.500
	0.722
	0.788
	0.820

	
	
	rms_Acc_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ,
	
	
	
	
	
	

	
	
	rms_Gyr_XYZ
	
	
	
	
	
	

	Right thigh
	1 min
	max_jerk_Acc_Y
	0.692
	0.688
	0.700
	0.786
	0.733
	0.788

	
	
	mean_Acc_Y
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	max_Gyr_X
	
	
	
	
	
	

	
	
	mean_Gyr_Z
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_XYZ
	
	
	
	
	
	

	
	2 min
	max_jerk_Acc_X
	0.731
	0.750
	0.700
	0.800
	0.774
	0.831

	
	
	max_Acc_X
	
	
	
	
	
	

	
	
	max_jerk_Acc_Y
	
	
	
	
	
	

	
	
	mean_Acc_Y
	
	
	
	
	
	

	
	
	rms_Acc_Y
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	max_Gyr_X
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_XYZ
	
	
	
	
	
	

	
	3 min
	mean_Acc_Z
	0.654
	0.625
	0.700
	0.769
	0.690
	0.775

	
	
	max_Gyr_X
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Y
	
	
	
	
	
	

	
	
	mean_Gyr_Z
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_XYZ
	
	
	
	
	
	

	
	4 min
	mean_Acc_X
	0.769
	0.750
	0.800
	0.857
	0.800
	0.813

	
	
	max_Acc_X
	
	
	
	
	
	

	
	
	max_jerk_Acc_Y
	
	
	
	
	
	

	
	
	mean_Acc_Y
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	max_Gyr_X
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	max_jerk_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_XYZ
	
	
	
	
	
	

	
	5 min
	mean_Acc_X
	0.731
	0.750
	0.700
	0.800
	0.774
	0.781

	
	
	max_Acc_X
	
	
	
	
	
	

	
	
	max_jerk_Acc_Y
	
	
	
	
	
	

	
	
	mean_Acc_Z
	
	
	
	
	
	

	
	
	max_Gyr_X
	
	
	
	
	
	

	
	
	max_angvel_jerk_Gyr_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	max_jerk_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Acc_XYZ
	
	
	
	
	
	

	
	6 min
	mean_Acc_XYZ
	0.731
	0.688
	0.800
	0.846
	0.759
	0.744

	Thoracic spine
	1 min
	max_jerk_Acc_Z
	0.654
	0.563
	0.800
	0.818
	0.667
	0.688

	
	
	max_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	2 min
	rms_Acc_Y 
	0.769
	0.813
	0.700
	0.813
	0.813
	0.838

	
	
	mean_Gyr_X 
	
	
	
	
	
	

	
	
	mean_Gyr_Z 
	
	
	
	
	
	

	
	
	rms_Acc_XYZ 
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ 
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	3 min
	rms_Acc_Y
	0.769
	0.813
	0.700
	0.813
	0.813
	0.831

	
	
	mean_Gyr_X
	
	
	
	
	
	

	
	
	rms_Gyr_X
	
	
	
	
	
	

	
	
	mean_Gyr_Z
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	4 min
	rms_Acc_Y 
	0.769
	0.813
	0.700
	0.813
	0.813
	0.831

	
	
	rms_Gyr_X 
	
	
	
	
	
	

	
	
	mean_Gyr_Z 
	
	
	
	
	
	

	
	
	rms_Acc_XYZ 
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ 
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	5 min
	mean_Gyr_X 
	0.769
	0.813
	0.700
	0.813
	0.813
	0.831

	
	
	rms_Gyr_X 
	
	
	
	
	
	

	
	
	mean_Gyr_Z 
	
	
	
	
	
	

	
	
	rms_Acc_XYZ 
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ 
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	6 min
	mean_Gyr_X 
	0.808
	0.875
	0.700
	0.824
	0.848
	0.819

	
	
	rms_Gyr_X 
	
	
	
	
	
	

	
	
	mean_Gyr_Z
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	mean_Gyr_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	Lumbar spine
	1 min
	mean_Acc_XYZ
	0.692
	0.688
	0.700
	0.786
	0.733
	0.813

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	2 min
	rms_Gyr_Y
	0.808
	0.938
	0.600
	0.789
	0.857
	0.869

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	3 min
	max_jerk_Acc_Z
	0.808
	0.938
	0.600
	0.789
	0.857
	0.856

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	4 min
	rms_Gyr_Y
	0.808
	0.938
	0.600
	0.789
	0.857
	0.863

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	5 min
	max_jerk_Acc_Z
	0.808
	0.938
	0.600
	0.789
	0.857
	0.863

	
	
	rms_Gyr_Y
	
	
	
	
	
	

	
	
	max_Gyr_Z
	
	
	
	
	
	

	
	
	mean_Acc_XYZ
	
	
	
	
	
	

	
	
	rms_Acc_XYZ
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	
	6 min
	rms_Gyr_Y 
	0.808
	0.938
	0.600
	0.789
	0.857
	0.863

	
	
	max_Gyr_Z 
	
	
	
	
	
	

	
	
	mean_Acc_XYZ 
	
	
	
	
	
	

	
	
	rms_Acc_XYZ 
	
	
	
	
	
	

	
	
	saen_Gyr_XYZ
	
	
	
	
	
	

	LASSO: Least Absolute Shrinkage and Selection Operator; PD: Parkinson’s disease; min: minute; rms: root mean square; saen: sample entropy; max: maximum; angvel: angular velocity; Acc: accelerometer; Gyr: gyroscope; XYZ: resultant values of accelerometer and gyroscope data; AUC: area under the receiver operating characteristic curve.





Supplementary Table S7. Precision, recall, and F1 scores of the seven classifiers across six sensor locations
This table is provided as an Excel file (Supplementary Table S7.xlsx).


	Supplementary Table S8. Sensitivity analysis of upper-arm sensor classification performance following realignment based on symptom laterality

	Affected side
	Variable
	Accuracy (95% CI)
	Precision
	Recall
	F1-score

	MAS
	Acc_X
	0.896 (0.849-0.953)
	0.895
	0.896
	0.896

	
	Acc_Y
	0.887 (0.849-0.953)
	0.886
	0.887
	0.886

	
	Acc_Z
	0.896 (0.849-0.953)
	0.895
	0.896
	0.896

	
	Gyr_X
	0.899 (0.849-0.953)
	0.899
	0.899
	0.899

	
	Gyr_Y
	0.909 (0.868-0.972)
	0.910
	0.909
	0.909

	
	Gyr_Z
	0.899 (0.858-0.962)
	0.899
	0.899
	0.899

	
	Acc_XYZ
	0.890 (0.830-0.953)
	0.889
	0.890
	0.889

	
	Gyr_XYZ
	0.906 (0.858-0.962)
	0.905
	0.906
	0.905

	LAS
	Acc_X
	0.780 (0.694-0.843)
	0.778
	0.780
	0.777

	
	Acc_Y
	0.802 (0.752-0.884)
	0.800
	0.802
	0.800

	
	Acc_Z
	0.755 (0.694-0.851)
	0.754
	0.755
	0.754

	
	Gyr_X
	0.697 (0.612-0.777)
	0.706
	0.697
	0.699

	
	Gyr_Y
	0.664 (0.570-0.736)
	0.664
	0.664
	0.664

	
	Gyr_Z
	0.716 (0.636-0.802)
	0.713
	0.716
	0.713

	
	Acc_XYZ
	0.780 (0.719-0.860)
	0.779
	0.780
	0.779

	
	Gyr_XYZ
	0.780 (0.694-0.843)
	0.779
	0.780
	0.779

	Binary classification was performed to distinguish controls from individuals with early-stage Parkinson’s disease using 1-min upper-arm sensor data. To evaluate the potential influence of symptom laterality, left- and right-arm signals were realigned according to the clinically more-affected side (MAS) and less-affected side (LAS). For participants with left-dominant symptom involvement, left-arm data were assigned to MAS and right-arm data to LAS; for participants with right-dominant symptom involvement, right-arm data were assigned to MAS and left-arm data to LAS. Bilateral cases were retained according to their anatomical side. Classification performance was evaluated using the ResNet-18 architecture, which achieved the highest performance in the primary analysis. Leave-One-Subject-Out (LOSO) validation was applied. Accuracy values are presented with bootstrap-derived 95% confidence intervals. MAS: more-affected side; LAS: less-affected side; Acc: accelerometer; Gyr: gyroscope; XYZ: resultant values derived from the three axes; CI: confidence interval; ResNet: residual neural network; LOSO: Leave-One-Subject-Out validation.



