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FineRehab: A Multi-modality and Multi-task Dataset for Rehabilitation Analysis

 

Motivation
• There is a high demand for remote rehabilitation monitoring  

that can provide repeatable, quantitative and interpretable 
results of Action Quality Assessment (AQA).

• The existing rehabilitation datasets in AQA are not rich enough 
because of single-modality data and coarse-grained annotations.  
Also, related datasets have limited capabilities in generalizing 
across different populations.

Main contributions 
• We propose a multi-modality and multi-task dataset for 

rehabilitation movement analysis. 
• Independently spatial and temporal categories are proposed to 

further explore fine-grained action recognition and AQA. 
• We provide comparative experimental comparisons between the 

normal population and patients on FineRehab dataset.

In this study, we introduce the FineRehab 
dataset, a multimodality and multi-task 
dataset designed for fine-grained 
rehabilitation exercise analysis. We have 
conducted exhaustive action recognition and 
multi-dimensional action quality assessment 
on our dataset using both traditional and 
deep learning methods, and offer insights 
into differences between healthy individuals 
and patients, validating our dataset’s utility 
for personalized rehabilitation. 

Future works

• Improve recognition accuracy for supine 
movement relatively lower than standing 
and sitting pose,  which may caused by 
inferior posture estimation inputs.

• Implement adaptive data augmentation 
for specific population and movement.

• Design a network to efficiently assess the 
quality of diverse types movements.
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1.Overview

The pipeline of our proposed rehabilitation exercise analysis method.

5.Conclusions

2.FineRehab Dataset

• Subject information

• Calibration information

• RGB images (front/side)

• Depth images (front/side)

• Skeleton from IMUs and 

posture estimation

• Expert annotations of 

each joint’s performance  

among 3 AQA dimensions 

➢ Completeness

➢ Correction

➢ Smoothness 

The dataset was collected by 2 Kinect Azure cameras and 17 IMUs to 

capture the kinematic data of 16 rehabilitation movements. 50 volunteers 

(30 musculoskeletal disorders patients and 20 healthy individuals) 

participated in this study. The data was processed through calibration, 

segmentation, time synchronization and posture estimation.  Then, 4,215

snippets was annotated by 3 experts. FineRehab includes following data:
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FineRehab Dataset will be available at： 
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4.Experimental Results

Top-1 accuracy cross-subjects and data augmentation

Top-1 accuracy cross-models, cross-skeletons 
and cross-subjects

Action Recognition Action Quality Assessment 

Accuracies in distinguishing normal/abnormal movements  
between cropped/uncropped data by machine learning

AQA accuracies of 16 movements for each dimension by ST-GCNDifferences of kinetics features after DTW 
between patients and healthy individuals 

AQA accuracies of 16 movements for each dimension by UNIK

Each column presents the AQA accuracy for EACH movements, while the 

blue lines represents the overall performance accuracy training with 16 

kinds of movement data (lower than 16 movements independent training).

https://bsu3dvlab.github.io/FineRehab

