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task, while the two interfaces had similar response times
given a second-order task. We additionally showed that
the EMG interface had higher control bandwidth than
the manual interface for both first- and second-order sys-
tems. These findings have implications for designing future
human-machine interfaces for different system dynamics.
However, further investigation is still needed to explain the
mechanisms of how system dynamics and interface types
influence the parameters of the human model.
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Åström, K.J. and Murray, R.M. (2010). Feedback systems.
In Feedback Systems. Princeton University Press.

Corbett, E.A., Perreault, E.J., and Kuiken, T.A. (2011).
Comparison of electromyography and force as interfaces
for prosthetic control. Journal of Rehabilitation Re-
search and Development, 48(6), 629.

De Luca, C.J. (1997). The use of surface electromyography
in biomechanics. Journal of Applied Biomechanics,
13(2), 135–163.

Efron, B. and Tibshirani, R.J. (1993). An Introduction to
the Bootstrap. Chapman & Hall/CRC, Boca Raton, FL,
USA.

Ghassemi, M., Triandafilou, K., Barry, A., Stoykov, M.E.,
Roth, E., Mussa-Ivaldi, F.A., Kamper, D.G., and Ran-
ganathan, R. (2019). Development of an EMG-
controlled serious game for rehabilitation. IEEE Trans-
actions on Neural Systems and Rehabilitation Engineer-
ing, 27(2), 283–292.

Lobo-Prat, J., Keemink, A.Q., Stienen, A.H., Schouten,
A.C., Veltink, P.H., and Koopman, B.F. (2014). Eval-
uation of EMG, force and joystick as control interfaces
for active arm supports. Journal of Neuroengineering
and Rehabilitation, 11(1), 1–13.

Lu, Z., Chen, X., Li, Q., Zhang, X., and Zhou, P. (2014).
A hand gesture recognition framework and wearable
gesture-based interaction prototype for mobile devices.
IEEE Transactions on Human-Machine Systems, 44(2),
293–299.

McRuer, D.T. and Jex, H.R. (1967). A review of quasi-
linear pilot models. IEEE Transactions on Human
Factors in Electronics, HFE-8(3), 231–249.

Rizzoglio, F., Pierella, C., De Santis, D., Mussa-Ivaldi,
F., and Casadio, M. (2020). A hybrid body-machine
interface integrating signals from muscles and motions.
Journal of Neural Engineering, 17(4), 046004.

Scott, R.N. (1984). An introduction to myoelectric pros-
theses. Bio-Engineering Institute, University of New
Brunswick.

Tabie, M. and Kirchner, E.A. (2013). EMG onset
detection-comparison of different methods for a move-
ment prediction task based on emg. In International
Conference on Bio-inspired Systems and Signal Process-
ing, volume 2, 242–247. SciTePress.
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