
AOI A1 Touchless In-Ear Headphones
Gesture control concept platform powered by Radar and AI

The integrated Acconeer A1 
60 GHz Pulsed Coherent Ra-
dar enables music control and 
hands-free call control by using 
combinations of three predefined 
gestures and mapping them to all 
music functions. It is also possible 
to use the radar sensor as a virtu-
al button to do Bluetooth pairing, 
reset and more.

Control music and take hands-free calls while listening 
to music by easy to use gesture commands with high 
precision and very low latency

 Ҙ Close range operation allowing use in crowded environment

 Ҙ Virtual button press to activate gesture control and automatic 
time-out function to avoid unintended actions

 Ҙ Gestures can be used even when wearing a bicycle helmet, hoodie or gloves

Tripple tap in and double tap 
out can optionally be added and 
mapped to other functions

Radar fully replacing physical buttons

tap in tap out wiggle

                  +      -
tap in 2x tap intap out wiggle + tap out/in



Gesture control is a perfect fit for in-ear headphones where physical buttons are small 
and out of sight, making them difficult to use. The concept platform allows headphone 
companies to bring gesture-controlled in-ear headphones to the market in a short time, 
while keeping accuracy and robustness high. In addition, the software and hardware plat-
form can also be used in a wide range of other electronic devices to implement gesture 
control. This concept platform combines Acconeer radar technology, Imagimob AI and 
OSM hardware, mechanics, and audio.
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About the AOI A1 Touchless In-Ear Headphone concept platform
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 ● Weight: 0.17 oz
 ● Bluetooth® specification version 5.0, profile A2DP, AVRCP, HFP, HSP
 ● Fully integrated A1 Pulsed Coherent Radar (PCR) 60 GHz sensor 

with integrated baseband, RF front-end and Antenna in Pack-
age (AiP), 5.5x5.2x0.88 mm fcCSP, 0.5 mm pitch.

 ● A1 Pulsed Coherent Radar integration 
PCB footprint: 86,6 mm2

 ● Microcontroller unit (ARM Cortex® M4) from 
STMicroelectronics executing radar processing 
and AI model: STM32L-451RCI6 — WLCSP64 
(BGA64), 5x5 mm

 ● AI model powered by Imagimob with RAM usage 
17 kB, flash usage 113 kB, AI model inference 
time ~34 ms, AI model inference frequency 8 Hz

 ● Total memory footprint (radar processing + 
AI model): 25 kByte RAM, 220 kByte Flash

 ● Very low latency gesture operation: less than 500 ms
 ● Gesture hit rate >96%
 ● Gesture false positive rate <0.5%
 ● Battery time with 40 mAh battery: approx. 4 hours average use of 
gesture control


