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AGENT Neural Network algorithm

ENVIROMENT thetrack in exam, and cloud be well-

know track like Aragon, Vallelunga and
also custom track

REWARD the performance of the vehicle

STATE Set-up of the vehicle in exam

ACTION are all possible changes of
configuration: suspension stiffness,
and so on




The agentis the entity that makes decisions by
interacting with an environmentand receives feedback

in the form of rewards or penalties.

In this case, the agent makes decisions by interacting
with the circuit under predefined conditions in order
to maximize the reward, which consists of the
vehicle's performance.




RL : Enviroment

The environmentis a model or
simulation with which the

agentinteracts, taking actions
and providing not only reward
signals but also the new state
after each action.

RL ENVIROMENT
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RL : Reward

The reward function is what characterizesthe
performance of the vehicle.

reward = (objectives — penalty rqsn)
Res + (AlapTIme * nchanges) laptimet > best_t

"Objective" in this context refers to a series of pieces

of information that one wants to use to represent laptime, = best_t
performance:
 Laptime attack

* Averagelap time
* Performance trend
* Etc

A lapTIme * Nchanges laptime; < best_t




The state of an RL model specifies the conditionsunder which the
vehicle and the environmentare operating. In this case, it refers to
the motorcycle setup. Additionally, it's possible to add further

parametersregarding the characteristics of the circuit so thatit's
more adaptableto changes in the environment.

Extra state

* More complex SetUp

* Enviromental Parameters: ENV PARAMETERS
 Characteristics of the various sectors of the circuit

* Environmental conditions

e Road surface conditions (R g Q\- ﬁ g




RL : Action

The ACTIONS are a set of operations that change the statein
which the vehicle and the environment interact, consequently
affecting the obtained results. The adjustable parameters are
those related to the vehicle, particularly:

Stiffness and preload of the front suspension
Stiffness and preload of the rear suspension
Gearratios

Motorcycle wheelbase




State of Arts

The network has been analyzed and subsequently trained considering a
subset of data, taking into account the previously illustrated structure,
particularly:

4 Parameters for the setup:

- Front suspension (stiffness and preload)

- Rear suspension (stiffness and preload)
60,000 laps evaluated for training
Environment:

- Aragon Circuitunder standard conditions
Mathematical model of the vehicle:

- SIC Motorcycle
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Validatin

Analyze Analyze the Analyze the Comparing the

Loss and val-loss Setup and the simulation result with the
OfRL laptime telemetry real laps




Integration of NN directly on the acquisition board

e Additional informationto displayto the rider during
the testing session
Trainingand adaptation to the pilot's driving
characteristics

Increasing the complexity of the model to make it more
realistic
* Adding parameters for the motorcycle
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