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• Upper limbs have over 30 DOFs (arm+hand) in total [1]

Gaze tracking may help 
predict reaching intent

• Analyzed data from the 3D-ARM-Gaze dataset [3]
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• Hand and gaze Velocities and Accelerations were 
computed

• Gaze-point motion was explored in a head reference frame
• Hand motion was explored in a head-gaze reference frame

• Position, Velocity and Acceleration were filtered via 5Hz LPF

Fig 2. Distribution of time between gaze acceleration and hand 
acceleration peaks

• Gaze position begins to converge ~30% into a reaching 
task, yet remains offset. 

• Hand position converges slower, surpassing gaze accuracy 
~50% into a reaching task.

Fig 3. Difference in mean hand and gaze distances from the target

• Amputees are unable to coordinate multi-joint prostheses

• Motor synergies could provide a predictive input for full 
arm semi-autonomous control.

• We propose leveraging Gaze and EMG synergies to improve 
prediction timing and accuracy (see Krausz et al.[2])
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Fig 4. Illustration of the 3D-ARM dataset’s collection method.
a) The VR headset and MoCap trackers.

b) Estimated joint centers and gaze vectors.
Adapted from [3]

• Conduct “in-house” study including naturalistic activities in real-
world settings (versus VR).

• We want to better understand muscle, postural, and gaze 
synergies during upper limb movements.

• Early motor synergies will be leveraged for predicting user intent.

• These will be implemented in a prosthetic arm controller. Fig 5. Screencap from demo video showing gaze tracking and sEMG

Fig 1. Multi-modal semi-autonomous prosthesis control concept 
from MOST BIONAC project

• Gaze point peak acceleration anticipates hand peak 
acceleration at the start of reaching tasks, by ~147[𝑚𝑠].

• Develop integrated platform for recording multi-modal gaze, 
surface electromyography (sEMG) and kinematics.
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