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Background m

* The aging population increases demand * MediaPipe: real-time skeleton detection.
for postoperative rehabilitation. * FastDTW: sequence alignment between user and

* Traditional rehab requires frequent reference motions.
hospital visits and lacks real-time * Feedback: corrective arrows for deviations; scoring
guidance. based on similarity.

* Goal: an Al-based system for real-time e System Integration: cross-platform app via Kivy and
posture monitoring, corrective feedback, packaged as Android APK.
and scoring, integrated into a mobile * Multi-language Support: interface and feedback
app. available in multiple languages (e.g., English, Chinese),

Improving accessibility for diverse users.
« System Workflow:

If the user's rehabilitation
movement does not meet the
standard, the joint angle difference
between the target and the
reference will be used to provide
corresponding movement guidance.

Use Mediapipe to detect 19
key points on the human

* Reference rehab videos processed with body in reference videos
MediaPipe Pose (33 keypoints).

Use Mediapipe to detect 19
key points of the human
body in the target video

When the rehabilitation is
finished, the final score of the
action will be displayed and use
as a reference for the next round

i i Compare the reference video and
Processing the reference video. P of rehabilitation.

first calculate if the cosine distance the target video in real time, find
of the key point array between each the frame in the reference video
two frames exceeds the threshold. that is closest to the current

If true, information will stored in the frame of the target video, and
array. display it on the screen

 Algorithm workflow:

Display the previous

frame

Set a variable to track the
frames of the reference
video that have been
displayed

Check the found frame:
* |sthe cosine distance

|s there a closest less than 0.57
* Preprocessing selects representative Comnare the poses of the keypoint S "l thedifference betweer
fl‘a mes us | N g COS| ne d Ista nce arrays of the reference video and the 60 degrees?
: target video that have never been
* |nput: skeletal coordinates & joint angle shown, se the fast-DTW ateorithm
o calculate the cosine distance
. . 1 1 between the keypoint arrays of the
sequences; Output: real-time patient data e e o
fo rcom pa rl SON. [?isplaythfa frame in the referencle
video that is closestto the target's

current frame on the screen and
update the variables tracking the
reference video

Results (Expected/Preliminary) Actual machine effect:

* Accurate skeleton detection and motion
alignment in real time.

* Features: immediate corrective feedback,
quantitative scoring, progress tracking.

* Mobile app enables accessible, at-home
rehabilitation.

 Multilingual usability: patients and therapists
from different regions can use the same
system.

* Potential to reduce therapist workload and
Improve patient recovery safety.

Please raise your left forearm.
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