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Eye-tracking technologies are a human-machine interface technique that deciphers user intentions by
detecting and decoding eye movements. In the context of augmented reality (AR), smart contact lenses that
incorporate eye-tracking ensure that images projected onto the retina move in accordance with the changes
in the user’s gaze point, thereby maintaining the clarity of the visuals. Here, we developed a low-power
eye-tracking system that uses LC resonant circuits and eddy current effects to detect the changes in
coupling coefficients between four sensor coils embedded in the glasses and an antenna mounted on the
contact lens described in our previous works [1-2] (Figure 1). The system achieves high precision and
efficient signal transmission by optimizing impedance matching and resonance principles, with an input
return loss of -31.95 dB at 2.76 MHz. The employed system achieves high-precision target positioning with
an accuracy of less than 0.01 degrees and a tracking delay of 98.16 milliseconds. The deep learning
algorithm developed in this work results in a mean prediction error of 1.82 degrees on the x-axis and 0.7
degrees on the y-axis. The algorithm has low complexity, facilitating deployment on any low-power
microcontroller. Overall, the eye-tracking system proposed in this work promises to enrich the

methodologies of eye-tracking technology and advance the development of AR-capable smart contact

lenses.
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Figure 1. Eye tracking system using an electric contact lens
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