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AMENDED CLAIMS
received by the International Bureau on 21 September 2020 (21.09.2020)

What is claimed is:

1. A fully autonomous vehicle (AV), comprising:

a processing circuit; characterized in that the fully autonomous vehicle comprises:

a plurality of sensors coupled to the AV, wherein at least one sensor of the plurality of
sensors 1s positioned on an undercarriage of the AV, and wherein the plurality of sensors are
configured to:

detect variations of a navigable surface on which the AV is traveling;

generate information corresponding to the variations of the navigable surface; and

transmit the information corresponding to the variations of the navigable surface
to the processing circuit, the information collected by the plurality of sensors being
configured to augment a driving capability of the AV by adjusting the control of the AV,
wherein at least one sensor of the plurality of sensors is in contact with the navigable

surface.

2. The fully autonomous vehicle of claim 1, wherein the processing circuit processes, using
one or more machine learning algorithms, the information corresponding to the variations that is

received from the plurality of sensors.

3. The fully autonomous vehicle of claim 2, wherein the one or more machine learning

algorithms comprises at least one support vector machine algorithm.

4. The fully autonomous vehicle of any of claims 2-3, wherein the one or more machine

learning algorithms comprises at least one neural network algorithm.

S. The fully autonomous vehicle of any of claims 1-4, wherein the processing circuit
transmits the information collected by the plurality of sensors to a remote server, wherein the

remote server exchanges information with other vehicles connected to the remote server.
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6. The fully autonomous vehicle of any of claims 1-5, wherein the processing circuit
transmits the information collected by the plurality of sensors to one or more other vehicles that

are in a vicinity of the AV corresponding to the plurality of sensors.

7. The fully autonomous vehicle of any of claims 1-6, wherein augmenting the driving
capability of the AV further comprises:

determining, using the processing circuit, that the navigable surface has a level of traction
that is below a threshold; and

in response to the determination, reducing, using a control circuit, a speed of the AV.

8. The fully autonomous vehicle of any of claims 1-7, wherein augmenting the driving
capability of the vehicle comprises:

detecting, using the processing circuit, an obstacle on the road according to the
information collected by the plurality of sensors; and

in response to the detecting, adjusting, using a control circuit, a steering of the AV to

avoid the obstacle.

9. The fully autonomous vehicle of any of claims 1-8, wherein the processing circuit is
configured to:

detect lane demarcations on a surface of the road according to the information collected
by the plurality of sensors, wherein the lane demarcations are distinguishable from the navigable
surface according to the information collected by the plurality of sensors; and

generate a map of lane lines on the surface of the road using the lane demarcations.

10. The fully autonomous vehicle of any of claims 1-9, wherein augmenting the driving
capability of the vehicle comprises:

determining, using the processing circuit, that the variations of the navigable surface
occur at periodic intervals; and

in response to the determination, steering, using a control circuit, the AV in a direction

towards a section of the road away from the variations on the surface of the road.
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11. The fully autonomous vehicle of any of claims 1-10, wherein augmenting the driving
capability of the AV comprises:

determining, using the processing circuit, that the variations of the navigable surface
occur at periodic intervals; and

in response to the determination, reducing a speed of the AV.

12. The fully autonomous vehicle of any of claims 1-11, wherein augmenting the driving
capability of the vehicle comprises:

determining, using the information collected by the plurality of sensors, a slip ratio of a
surface of the road;

in response to the determination, estimating a friction value of the surface of the road;
and

adjusting the driving capability of the AV in accordance with the estimated friction value.

13. The fully autonomous vehicle of claim 12, wherein augmenting the driving capability of
the vehicle further comprises:

determining, using the estimated friction value, a type of material used for a surface of
the road; and

adjusting a speed of the AV in accordance with type of material used for the surface of

the road.

14. The fully autonomous vehicle of any of claims 1-13, wherein augmenting the driving
capability of the vehicle comprises:

performing a look up of a friction table using the information collected by the plurality of
Sensors;

in response to the look up, estimating a friction value of a surface of the road; and

adjusting the driving capability of the AV in accordance with the estimated friction value.
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15. The fully autonomous vehicle of any of claims 1-14, wherein the plurality of sensors
comprises:
a first sensor;
a second sensor; and
wherein the first sensor processes information of a first type and the second sensor

processes information of a second type that is different than the first type.

16. The fully autonomous vehicle of any of claims 1-15, wherein the processing circuit
generates, using the information collected by the plurality of sensors, a height map of a surface

of the road.

17. The fully autonomous vehicle of any of claims 1-16, wherein the processing circuit is
configured to:

determine, using the information collected by the plurality of sensors, a condition of a
surface of the road; and

classify the determined condition of the surface of the road as having one or more of

snow, ice, rain or obstacles.

18. The fully autonomous vehicle of any of claims 1-17, wherein augmenting the driving
capability of the AV comprises:

receiving, from one or more neighboring vehicles, additional information about variations
of the navigable surface;

comparing the information collected by the plurality of sensors to the additional
information received from the one or more neighboring vehicles; and

computing a confidence measure in the information collected by the plurality of sensors

in accordance with the comparison.

19. The fully autonomous vehicle of any of claims 1-18, wherein the plurality of sensors
comprises a sensor array, and wherein the sensor array includes sensors positioned in one or

more rows.
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20. The fully autonomous vehicle of any of claims 1-19, wherein the plurality of sensors
comprises one or more sensors embedded in at least one of a tire of the AV or a suspension of

the AV.

21. A method of operating a fully autonomous vehicle using the fully autonomous vehicle of

any of claims 1-20.

22, A system comprising;

a fully autonomous vehicle (AV); characterized in that the system comprises:

a plurality of sensors coupled to the AV; and

a first device with one or more processors and memory, the first device performing
operations to detect road anomalies and adjust the driving capability of the AV using the actions

of any of claims 1-20.

23. A non-transitory computer-readable medium encoding instructions operable to cause a
data processing apparatus to detect road anomalies and adjust the driving capability of a fully

autonomous vehicle using the actions of any of claims 1-20.
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