Real-time in-tire road friction estimation
for vehicle control systems

VibroSense TMS measures the physical interaction between the tire

and the road and converts contact patch vibration into a per-wheel

Peak Friction Coefficient (PFC) estimate. It gives vehicle systems an earlier,
direct input on available grip.

It's the industry-first practical solution affordable for the mass market.
Why direct friction data matters

Every driver knows the moment: the road looks fine, but it isn't.

Today’s braking, stability, and driver-assistance systems discover this the
same way the driver does - when the wheel is already slipping.
Tire-road friction is the last major input in vehicle dynamics that

no sensor measures directly. VibroSense TMS changes that.
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A standard tire-mounted TPMS provides the vehicle with pressure

and temperature data through RF (434 MHz). When the dedicated NASP
VibroSense TMS chip is added to the TPMS, it processes the accelerometer
signal, performs neuromorphic inference, and returns one PFC estimate

for each contact patch. The PFC changes are transmitted via the standard
TPMS RF protocol and reported to the ECU over the vehicle CAN bus.

The sensor node provides event-driven PFC reporting: an immediate update
on a significant PFC change, saving battery power on less data transfer.

Parameter Engineering sensor node

Measured output Per-tire PFC plus tire pressure and
temperature

Power consumption per ~200 uW

inference

Current tire compatibility Pirelli P Zero PZ4, all sizes in the line

Operating speed 20 to 90 km/h for the current
engineering-sample chip

PFC Accuracy +0.05 target after aggregation with N =
5

Update and reporting Internal estimates up to 12.5 Hz at 90

km/h; full RF reports rate-limited to 0.4
S

Operating temperature -40 °Cto +125°C
Power and weight CR2050W 3V coin cell; approximately
26 g
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