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Video-based differential diagnosis of Parkinson's disease and essential tremor using
RTMPose and PatchTST
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Abstract: Background Parkinson's disease (PD) and essential tremor (ET) share overlapping clinical manifestations. Current
diagnostic approaches rely on subjective rating scales by neurologists, which are time-consuming and limited inter-rater consistency.
Objective To develop an intelligent classification model based on video analysis, integrating deep learning to achieve efficient and
automated differentiation between PD and ET, thereby offering a novel approach for non-invasive diagnosis. Methods A total of
14 PD and 63 ET patients from the Outpatient Department of PLA General Hospital (Nov.2021 to Jan.2024) were enrolled. A dataset
comprising 1 136 video clips was collected during the performance of three standardized upper limb motor tasks: finger-to-nose,
hand pronation-supination, and fist opening-closing. Using the RTMPose model within the MMPose framework, keypoint
coordinates of the wrist and fingers were extracted. Kinematic features such as displacement, velocity, and acceleration were
computed to construct a dataset of spatiotemporal trajectories and statistical descriptors. A Transformer-based PatchTST model was
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developed, in which temporal sequences were segmented into patches and processed via global attention mechanisms. Model
performance was compared against logistic regression, XGBoost, random forest, support vector machine, Informer, and long short-
term memory (LSTM) networks. Results The PatchTST model achieved the best average performance when combining keypoint
coordinates with kinematic features. The highest accuracy was observed in the finger-to-nose task (AUC=0.957), with an overall
average AUC of 0.897 among all three tasks. Among the 21 model-feature combinations, the LSTM model using only kinematic
features performed the worst, with an average AUC of 0.691. Conclusion
method for PD and ET, leveraging human pose estimation and deep learning technologies, enables high-precision and high-

The video-based intelligent differential diagnosis

efficiency remote diagnosis without physical contact, providing reference for early diagnosis and management of movement disorders.
Keywords: Parkinson's disease; essential tremor; video-based diagnosis; human pose estimation; deep learning; transformer
model; telemedicine
Cited as: Peng YM, Yu JZ, Pan LSH, et al. Video-Based differential diagnosis of Parkinson's disease and essential tremor using

RTMPose and PatchTST[J ]. Acad J Chin PLA Med Sch, 2025, 46(7): 638-645.
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Fig. 1 Three types of upper limb motor tasks included in this study
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Fig.2 Model framework for video-based intelligent auxiliary diagnosis of Parkinson's disease and essential tremor
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Tab.1 Classification performance evaluation results of each model on bilateral action tremor (finger-to-nose) (x=£s)

FHELLE i ACC AUC F1{H BORPERE/ % PEREHET
PatchTST 0.897+0.048 0.947+0.039 0.894+0.052 -1.88 2
Informer 0.864+0.061 0.930+0.048 0.832+0.062 -5.92 5
LST™M 0.777+0.077 0.837+0.067 0.721£0.118 -16.36 16
Liyans 2l Logistic Regression 0.779+0.041 0.850+0.037 0.76440.059 -14.27 15
Random Forest 0.779+0.027 0.852+0.038 0.765+0.043 -14.17 14
XGBoost 0.801+0.027 0.874+0.043 0.794+0.031 -11.55 11
SVM 0.796+0.025 0.861+0.024 0.782+0.034 -12.62 13
PatchTST 0.826+0.042 0.865+0.036 0.825+0.036 -9.82 10
Informer 0.860+0.051 0.930+0.039 0.859+0.053 -5.09 4
LSTM 0.638+0.083 0.623+0.138 0.476+0.246 -37.79 21
BBRAE Logistic Regression 0.738+0.030 0.808+0.046 0.719+0.040 -18.87 18
Random Forest 0.746+0.044 0.840+0.044 0.727+0.043 -17.17 17
XGBoost 0.72140.020 0.824+0.035 0.705+0.010 -19.44 19
SVM 0.699+0.034 0.801+0.023 0.671+0.043 -22.27 20
PatchTST 0.917+0.041 0.957+0.028 0.916+0.041 0.00 1
Informer 0.896+0.052 0.933+0.080 0.880+0.040 -2.91 3
AR T3 LSTM 0.812+0.096 0.861+0.090 0.780+0.122 -12.11 12
+ Logistic Regression 0.850+0.027 0.916+0.022 0.833+0.041 -6.88 7
B FFHE Random Forest 0.814+0.027 0.922+0.023 0.786+0.059 -9.69 9
XGBoost 0.851+0.027 0.933+0.016 0.836+0.053 -6.15 6
SVM 0.825+0.051 0.911+0.030 0.795+0.070 -9.35 8
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Tab.2 Classification performance evaluation results of each model on forearm rotation (pronation-supination of the palms) (x=+s)

FHFH A i ACC AUC F1{ BORIPERE/ %  EREHEF
PatchTST 0.798+0.039 0.837+0.054 0.767+0.032 2.73 13
Informer 0.800:£0.051 0.896=0.038 0.7970.053 6.56 4
LSTM 0.695+0.083 0.721+0.092 0.657+0.141 -11.34 19
MEFRIF1) Logistic Regression 0.811+0.031 0.890+0.031 0.803+0.023 7.05 3
Random Forest 0.786+0.026 0.878+0.032 0.773+0.042 4.15 11
XGBoost 0.8010.029 0.880+0.035 0.789+0.025 5.59 7
SVM 0.770+0.035 0.864=0.026 0.747+0.066 1.74 14
PatchTST 0.703+0.054 0.734+0.083 0.705+0.045 -8.34 17
Informer 0.8000.032 0.863+0.055 0.799:0.031 5.30 8
LSTM 0.636+0.059 0.656=0.062 0.5620.131 -20.75 20
B BRHIE Logistic Regression 0.5790.088 0.607+0.077 0.575+0.083 -24.65 21
Random Forest 0.783+0.060 0.860+0.035 0.777+0.044 3.46 12
XGBoost 0.767+0.028 0.847+0.044 0.7610.027 1.53 15
SVM 0.685+0.057 0.736:+0.058 0.668+0.069 -10.67 18
PatchTST 0.767+0.036 0.816+0.041 0.755+0.035 0.00 16
Informer 0.832+0.030 0.896=0.036 0.8140.022 8.70 1
LRl LSTM 0.791+0.037 0.855+0.030 0.793+0.032 431 10
+ Logistic Regression 0.818+0.057 0.860+0.032 0.804+0.060 6.18 5
BEFE Random Forest 0.803+0.052 0.883+0.030 0.787+0.061 5.71 6
XGBoost 0.814+0.022 0.883+0.014 0.810£0.059 7.21 2
SVM 0.804+0.021 0.875+0.021 0.783+0.061 5.25 9

®3 BREENFFEEBIHIEERDES LS EMREITMER ()
Tab.3 Classification performance evaluation results of each model on Bilateral palm movement (fist-clenching and

opening) (x=+s)

FHIE S e ACC AUC F1{H MRIPERE/ %  PEREFE
PatchTST 0.868+0.030 0.9120.032 0.845+0.033 -1.51 2
Informer 0.780+0.069 0.858+0.042 0.773+0.076 9.58 11
LSTM 0.695+0.078 0.739+0.052 0.648+0.221 21.92 21
HEbRIT A Logistic Regression 0.754+0.073 0.836+0.052 0.766+0.072 -11.64 13
Random Forest 0.726+0.018 0.816=0.032 0.716+0.025 -15.34 17
XGBoost 0.760+0.035 0.825+0.024 0.7520.037 -12.34 14
SVM 0.7110.032 0.801=0.040 0.7100.030 -16.69 19
PatchTST 0.816+0.030 0.860+0.034 0.82140.033 -6.30 3
Informer 0.784+0.048 0.874=0.050 0.7830.049 -8.47 8
LSTM 0.755+0.049 0.794+0.071 0.7370.084 -14.23 16
B BRHIE Logistic Regression 0.698+0.082 0.753+0.067 0.684+0.095 -19.92 20
Random Forest 0.79120.020 0.862+0.016 0.790+0.018 -8.37 7
XGBoost 0.773+0.019 0.848+0.034 0.771x0.017 -10.29 12
SVM 0.726+0.03 0.798+0.032 0.73140.029 -15.42 18
PatchTST 0.873+0.022 0.919+0.021 0.873+0.022 0.00 1
Informer 0.764=0.080 0.910+0.031 0.790:£0.049 -7.66 5
LYl LSTM 0.765+0.081 0.810+0.096 0.7410.106 -13.12 15
+ Logistic Regression 0.774+0.053 0.855+0.032 0.787+0.065 -9.39 10
BEFE Random Forest 0.783+0.046 0.884+0.025 0.780+0.063 -8.26 6
XGBoost 0.8030.021 0.883+0.024 0.789:£0.063 -7.19 4

SVM 0.793+0.021 0.844+0.021 0.790+0.062 -8.94 9
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Tab.4 Average classification performance evaluation

results of the models

FEELL A ezl SRR/ Yo IR REHE
PatchTST -0.22 2
Informer -2.98 6
LSTM -16.54 19
MFRIFS1 Logistic Regression -6.29 11
Random Forest -8.45 15
XGBoost -6.10 10
SVM -9.19 16
PatchTST -8.15 14
Informer -2.75 5
LSTM -24.26 21
IBENEFIE  Logistic Regression 21.15 20
Random Forest -7.36 13
XGBoost -9.40 17
SVM -16.12 18
PatchTST 0.00 1
Informer -0.62 3
ARBRIF S LSTM -6.97 12
+ Logistic Regression -3.36 7
ZBFHIE Random Forest -4.08 8
XGBoost -2.04 4
SVM -4.35 9
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