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1.  As a part of this research project, the student directly handled, manipulated, or interacted with
(check all that apply):
o human participants  o    potentially hazardous biological agents
o vertebrate animals o    microorganisms    o	rDNA     o		tissue

2.  This abstract describes only procedures performed by me/us, reflects my/our own independent
research, and represents one year’s work only.
o yes o no

3.  I/We worked or used equipment in a regulated research institution or industrial setting.
o yes o no

4.  This project is a continuation of previous research.
o yes o no

5.  My display board includes non-published photographs/visual depictions of humans
(other than myself)
o yes o no

6.  I/We hereby certify that the abstract and responses to the above statements are
correct and properly reflect my/our own work.
o yes o no
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Animal Sciences o
Behavioral & Social Sciences o
Biochemistry o
Biomedical & Health Sciences o
Biomedical Engineering o
Cellular & Molecular Biology o
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Bioinformatics
Earth & Environmental o
	Sciences
Embedded Systems o
Energy: Sustainable  o 
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Engineering Technology: o
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Plant Sciences o
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	project title: Detecting Posture Quality with Real-time Pose Estimation
	Student Name: Michael Wu
	School, City, State: Shaker Middle School, Latham, NY, USA
	Start Typing the Body of your Abstract Here Beginning at the Left Margin: Nowadays people spend a significant amount of time sitting in front of screens for school, occupational, or leisure activities. Prolonged sitting combined with poor posture can contribute to neck pain and back pain, which is the highest healthcare expenditure among 154 health conditions in the United States, e.g., a total cost of 1,345 billion USD in 2016. However, it is difficult to efficiently prevent poor posture with conventional methods focusing on exercise programs, educational programs, and wearable biofeedback sensors. This study aimed to develop a low-cost real-time posture detection system based on computer vision. The developed procedure has advantages over previous methods. First, it requires no extra equipment cost as it utilizes existing hardware such as the built-in camera in PCs and mobile devices. Second, it utilizes the free pose estimation program OpenPose that can be run both locally and on the cloud for human body keypoints detection based on real-time webcam, image, and video input. Furthermore, it utilizes the free web-based platform Teachable Machine for machine learning model training based on Transfer Learning, a Machine Learning technique that allows a user to add their own data and retrain a model on top of a previously trained base model. A total of 740 posture images of 14 volunteers from different age and gender groups were collected. The developed posture estimation model achieves an accuracy greater than 95%. This detection system can help both computer users and sedentary workers to maintain a healthy posture during a prolonged session through real-time biofeedback. 
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