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What We Are Doing
Grip-force estimation and 0.5 s-ahead forecasting from a single sEMG pair

• Single sEMG pair for current grip-force
estimation and 0.5 s-ahead forecasting

• Adaptive robotic assistance requires timely
prediction

• One-time personalized calibration
before therapy

• Real-time estimation and forecasting in
recurring batches
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Current ROS 2 Calibration Demo
Current implementation status for calibration, acquisition, and visualization
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Method and Accuracy
Offline-optimized preprocessing and Koopman-based estimation/forecasting

Performance
Peak correlation ∼0.96
Estimation wMAPE 5.48%
Forecast wMAPE 17.92%
No significant position effect

Koopman model
Lifted features evolve linearly

ϕ(xk+1) = Kϕ(xk)

Why it matters
Actionable forecasts with
minimal sensing.
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Timing Requirements
One-time setup and recurring 0.5 s batches

One-time setup
Calibration
20 s to 30 s

Estimator fit
∼1.5 s

Personalized calibration

Every 0.5 s: batch arrives
Estimate current grip force and forecast the next 0.5 s

Batch arrival 100 ms 500 ms

Compute target Usable look-ahead

Operating in 0.5 s batches
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Measured Online Compute
Operating in 0.5 s batches vs. the 100 ms target

Measured online
compute

Headroom to 100 ms deadline
>72 ms

0 ms 100 ms

Mean 13.5 ms
p99 18.6 ms Max 27.1 ms

Online end-to-end compute

FFT
preprocessing

max
0.44 ms

Force
estimation

max
22.47 ms

Predictor
update

and forecast
max 4.90 ms

⇒ ⇒

Implemented
in ROS 2

WIP

Computation only: ROS 2 middleware and OS scheduling excluded.

Tomislav Bazina J1: Koopman Grip-Force Prediction from sEMG RTAS 2026 6 / 7



Takeaway
• Real-time Koopman-based grip-force estimation and forecasting
• Single sEMG pair
• 27.1 ms max online compute vs. 100 ms target

Scope
Computation only; ROS 2 middleware excluded;
estimation and prediction nodes still in progress.
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Contact
tomislav.bazina@uniri.hr
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Lab: ekamenar.github.io
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