Wireless charging and Optical MEMS microphones
Arrays are used in a range of applications, from voice recognitions systems to sonars and medical ultrasound. A subset of array applications rely on battery powering – portable voice assistants being one such example. This puts pressure on product designers to minimize power consumption, and effectively restricts the kinds of performance one could desire.
Wireless charging of sensors therefore opens up a new range of conceivable array solutions. In some cases, it makes it possible to reimagine where and when arrays can be used, and define entirely new types of applications. SINTEF MiNaLab is developing a system for wireless charging using MEMS micromirrors to steer a beam of light towards a photovoltaic cell. The mirrors have some specific and desirable properties that differentiate them from the state-of-the-art of micromirrors, such as high deflection angles, high accuracy, low power consumption and low cost in high volumes.
In this master thesis, we seek to utilize this new power source, combining a high number of sensors or sensors array to create new “super-arrays” – configurations that would otherwise need cabling or large batteries and therefore be unfeasible in real-life situations. For an illustration, see the figure below.
[image: ]B
A

In this specific example, the small round dots on the walls are miniature voice recognition array sensors They are often larger in real life, but small arrays can be realized with very good microphones, such as those commercialized by sensiBel. 
By combining many array sensors, far more accuracy in separating the voices of persons A and B can be expected than what is possible using state-of-the art arrays like those found in Amazon Alexa or Apple HomePods. The disc in the top of the ceiling is the power source, which beams light towards each of the small arrays. The charging station could also be placed on a table or floor, beaming energy upwards. The small arrays around the walls could also be placed in the ceiling.
In this project, we would not implement the optical wireless charging itself. This is assumed to be available and work. Instead, we lean into the implications: The possibility to create an easy-to-mount, multi-microphone array setup that can capture and separate voice signals as a “super-array”.
Synchronizations of the various small, local CPUs on each module will be critical. One way to approach this problem is to broadcast a clock signal picked up be each module.
Each small array has a photovoltaic cell that can receive and store power. The signals recorded at the arrays can be transferred to a stationary PC (not shown) via WiFi 6.0 -  a low power wifi technology – or ultra wideband radio such as SPARK. The PC can run sophisticated and CPU-hungry algorithms as needed.
This theses can be attacked from several angles:
· Basic Algoritmic: using techniques like beam-forming to capture and separating sound
· Advanced algortmic: using advanced techniques like Blind Source Separation
· Array design: playing with different microphone array layouts, including curved modules.
· Hardware-oriented: developing a battery-driven solution based on several microphone arrays
· Application-oriented: Using the output data stream to optimize for a specific problem, such as meeting annotations using LLMs.

A group of students could work together on different aspects of the solution.
The project will be co-supervised by researchers from SensiBel and SINTEF.
Literature:
· How Amazon Alexa works 
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