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Abstract
Objectives: Gait speed and motor deficits are key determinants of functional recovery, dependence,

and disability in stroke survivors. Traditional methods of assessing these involve in-person observation

and measurements by a healthcare provider. The objective of this study was to evaluate the accuracy of

a contactless sensor to estimate gait speed and the duration of actions in a Fugl-Meyer (FM)

assessment.

Methods: A contactless sensor with a processing unit was developed to estimate gait speed and FM

action duration. The device transmits low-power radio-frequency signals (similar frequency used in 5G

smartphones) and analyzes reflections from the subject's body. By filtering spatial and temporal

frequencies, an algorithm identifies 3D body structure, separates walking periods, and calculates gait

speed from time and distance. For FM actions, the algorithm identifies features associated with 3D

movements of arms and legs, extracting segments with the highest feature template matching. We

compared the contactless sensor measurements with the standard manual measurements (Figures).

Results: Ten stroke survivors (mean age 62.4 years, standard deviation or SD = 11.8) with self-selected

gait speeds of 0.18 to 0.85 m/s and ten control subjects (mean age 31.6 years, SD = 17.7) with gait

speeds of 0.80 to 1.31 m/s were evaluated. For stroke survivors, the sensor showed a high correlation (R

= 0.99) with manual gait speed measurements, with error mean and SD of 0.03 and 0.02 m/s. For control

subjects, the correlation was moderate (R = 0.68), with error mean and SD of 0.14 and 0.10 m/s. So, the

sensor is better suited for automatic estimation of low to moderate gait speeds (0.18 m/s to 0.85 m/s). In

FM assessments, the sensor accurately estimated lower-extremity action duration with mean errors of

0.60 s and 0.53 s for stroke survivors and controls. Upper-extremity action duration estimates were less

accurate than the lower-extremity, but the errors are still less than 2.21 s and 1.89 s for stroke survivors

and controls.

Conclusions: In conclusion, the contactless sensor demonstrated high accuracy in estimating gait

speed and showed promising results in estimating the duration of lower- and upper-extremity actions in

FM assessments for stroke survivors. This technology could facilitate personalized recovery monitoring

        

Abstract WP132: A Novel Approach of Monitoring
Stroke Recovery: Contactless Sensor for Gait
Speed and Fugl-Meyer Action Duration Estimation
Zhuangzhuang Gu, BS, Ryan Titus, BS, Hem Regmi, MS, Reza Tavasoli, BS, Sanjib Sur, Ph.D., and Souvik Sen, MD, MPH AUTHOR INFO & AFFILIATIONS

  

ABSTRACT Originally Published 30 January 2025

Stroke Volume 56, Number Suppl_1 https://doi.org/10.1161/str.56.suppl_1.WP132

2/8/25, 2:17 PM Abstract WP132: A Novel Approach of Monitoring Stroke Recovery: Contactless Sensor for Gait Speed and Fugl-Meyer Action Duration Estimation | Stroke

https://www.ahajournals.org/doi/10.1161/str.56.suppl_1.WP132 1/7

https://www.ahajournals.org/action/clickThrough?id=501115&url=%2Fadvertising-disclaimer&loc=%2Fdoi%2F10.1161%2Fstr.56.suppl_1.WP132&pubId=41915629&placeholderId=501074&productId=501016
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssQ-XQ8JmsRC4Y6OtRB0krY4aUU0450UI7xsXPM1N3vrBNGvhXRxbLR0lsSyVyaP6A2vEDp3dJDU6Z3XAKbGV82XLHapy5B0YfeoO4zvoiCU_jK1vRcRI0QEsCaMU79710gu13lzff7PpCI1MTSmAuaLNgI-obH-Jl_bPI11F2q3WghUXITlaHhtZGKlORb0B1jsCCU0FTzqHLRC7DQ6JvKI0zArdyhLi_mX8wqe6_QUwyveBuQ-Gk1ioOCZz_PulxaAgzqDxtF05xUgqqs9659EEDgl9L2NSvA3_yefuLQNt3OWhXE5vnq_8y7S2CaIc8k41125FkgSPkNXk23zE5iP0-3VdN7Knkc4KPTt4t4nqMopxCzjxflAFNy71ct_1QO4W6_t_-3fxJt8bz4&sai=AMfl-YRi5J_mD9EgfnAaTyE-Kb_eorS69ke9fc7S83bz-buwtAxHo9pfNm-tX17Xm6CxO17uAV5outjTYwvDLV25XNIsQ8KJYQBI7FxxLSB7gduZ6D55P_hb62-CRkI&sig=Cg0ArKJSzG63pjwxpShs&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.ahajournals.org/metrics&nm=1
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssQ-XQ8JmsRC4Y6OtRB0krY4aUU0450UI7xsXPM1N3vrBNGvhXRxbLR0lsSyVyaP6A2vEDp3dJDU6Z3XAKbGV82XLHapy5B0YfeoO4zvoiCU_jK1vRcRI0QEsCaMU79710gu13lzff7PpCI1MTSmAuaLNgI-obH-Jl_bPI11F2q3WghUXITlaHhtZGKlORb0B1jsCCU0FTzqHLRC7DQ6JvKI0zArdyhLi_mX8wqe6_QUwyveBuQ-Gk1ioOCZz_PulxaAgzqDxtF05xUgqqs9659EEDgl9L2NSvA3_yefuLQNt3OWhXE5vnq_8y7S2CaIc8k41125FkgSPkNXk23zE5iP0-3VdN7Knkc4KPTt4t4nqMopxCzjxflAFNy71ct_1QO4W6_t_-3fxJt8bz4&sai=AMfl-YRi5J_mD9EgfnAaTyE-Kb_eorS69ke9fc7S83bz-buwtAxHo9pfNm-tX17Xm6CxO17uAV5outjTYwvDLV25XNIsQ8KJYQBI7FxxLSB7gduZ6D55P_hb62-CRkI&sig=Cg0ArKJSzG63pjwxpShs&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.ahajournals.org/metrics&nm=1
http://professional.heart.org/professional/membership/membership-tiers.jsp
http://professional.heart.org/professional/registration/volunteerForm.jsp
https://mygiving.heart.org/-/XZTZBDFD?s_src=20U2W1UEMG&s_subsrc=ahajournals_top_donate_button
https://www.ahajournals.org/action/addCitationAlert?doi=10.1161%2Fstr.56.suppl_1.WP132
https://www.ahajournals.org/personalize/addFavoritePublication?doi=10.1161%2Fstr.56.suppl_1.WP132
https://s100.copyright.com/AppDispatchServlet?publisherName=WoltersKluwer&publication=strokeaha&title=Abstract+WP132%3A+A+Novel+Approach+of+Monitoring+Stroke+Recovery%3A+Contactless+Sensor+for+Gait+Speed+and+Fugl-Meyer+Action+Duration+Estimation&publicationDate=2025-01-30&author=Zhuangzhuang+Gu%2C+Ryan+Titus%2C+Hem+Regmi%2C+Reza+Tavasoli%2C+et+al.&contentID=10.1161%2Fstr.56.suppl_1.WP132&volumeNum=56&issueNum=Suppl_1&startPage=AWP132&orderBeanReset=true&imprint=American+Heart+Association&issn=0039-2499&rpt=n
https://www.ahajournals.org/toc/str/56/Suppl_1
https://www.ahajournals.org/toc/str/56/Suppl_1
https://www.ahajournals.org/toc/str/56/Suppl_1
https://www.ahajournals.org/toc/str/56/Suppl_1
https://www.ahajournals.org/toc/str/56/Suppl_1
https://doi.org/10.1161/str.56.suppl_1.WP132
https://www.ahajournals.org/journal/str
https://www.ahajournals.org/journal/str


in variable environments, including home/health care facilities, potentially triggering rehabilitation needs

to improve patient outcomes.
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