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5. Adaptive Electrical Muscle Stimulation Improves Muscle Memory

** Siya Choudhary*, Romain Nith*, Yun Ho*, Jas Brooks, Mithil Guruvugari, Pedro Lopes. In
Proc. CHI'25 (paper)
* authors contributed equally
Electrical muscle stimulation (EMS) can assist in learning motor skills. However, existing EMS
systems provide static demonstration—actuating the correct movements, regardless of the user’s
learning progress. Instead, we propose a novel adaptive-EMS that changes its guidance strategy
based on the participant’'s performance. The adaptive-EMS dynamically adjusts its guidance: (1)
demonstrate by playing the entire sequence when errors are frequent; (2) correct by lifting incorrect
fingers and actuating the correct one when errors are moderate; and (3) warn by lifting incorrect
fingers when errors are low. We found that adaptive-EMS improved learning outcomes (recall)
compared to traditional EMS—leading to improved “muscle memory”.

B click for paper PDF [ click for YouTube Video ({3 click for CHI Talk Video


https://chi2025.acm.org/
https://youtu.be/3Ki59Zt63_E?si=3m7gnSW4awgpB7u2
https://youtu.be/3Ki59Zt63_E?si=3m7gnSW4awgpB7u2
https://www.youtube.com/watch?v=VqqpRu269QE
https://www.youtube.com/watch?v=VqqpRu269QE
mailto:hci@uchicago.edu?subject=need%20PPTX%20version%20of%20%22adaptiveEMS%22%20for%20my%20class
https://lab.plopes.org/
https://lab.plopes.org/published/2025-CHI-AdaptiveEMS.pdf
https://www.youtube.com/watch?v=VqqpRu269QE
https://youtu.be/3Ki59Zt63_E

integration lab

adaptive electrical muscle stimulation
improves muscle memory

siya choudhary*, yun ho*, romain nith*, jas brooks, mithil.guruvugari, pedro Iopes

ARV Ve N



[hoffman academy]

advanced technologies but we still rely
on watching and copying



a STCddTuULIanu
combination //)

(index and pinky)
i

e i
fecten A ®

Villa et al., CHI’25

;mmm

\ N
3 !
]
T
“ HHHHH4
! “ ]
]
N
2
4

Eaid0us of al,, it’21




)

download the
assistance to our body

»
- — \
.
» \\u

Interactive






Watch: https://www.youtube.com/watch?v=C6rj64TgsDI
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practice by feeling one’s body moving
rather than just by seeing other bodies
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user study

learning with adaptive vs. static muscle stimulation
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study design

pre-test assisted learning trials
qualifier static or adaptive EMS
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study design

pre-test assisted learning trials
qualifier static or adaptive EMS
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+ adaptive-EMS helped to identify and improve mistakes (P6)
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results

+ adaptive-EMS enhanced the participants’
learning experience. (P1-3, P6-9, P12, P14)

+ adaptive was more engaging (P1, P2, P8, P10, P11, P13, P15)
+ adaptive-EMS “reduced guesswork” (P9)

+ adaptive-EMS helped to identify and improve mistakes (P6)
- adaptive-EMS needs more context for corrections fix (P5)

- adaptive-EMS can interfere when correcting (P10, P13)
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