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To obtain an explicit equation for the policy, like in Equation 9, one must solve for the

control variables from Equation 15. This method is restricted by the resolution of the basis

functions. Some errors may be encountered when the basis functions include the control

variables of high degrees, due to the possible introduction of complex or imaginary numbers.

Another source of error is observed when there is more than one unique control variable in a

basis function term. When finding the derivative and solving for the individual control policies,

having control variables together in basis functions will cause control interdependence.





Variable Description

Time step index

Loop iteration index

Random states

Random controls

State domain of training

Control domain of training

Future states

Future controls

Weights for neural network

Update to the weights

Weights of the previous iteration

Error threshold





A basic IRL algorithm involves the following steps:



1. Randomly generate the trainable parameters for the IRL parameter neural

network,

2. Input the expert demonstration into the neural network, , to obtain

parameters, .

3. Use to update the reward function in the RL algorithm.

4. Obtain from the RL algorithm.

5. Calculate by comparing and (the policy recorded from the expert).

6. Update based on the error.

7. Repeat steps 2 6 until the error falls below a predetermined threshold.











Within this RL segment, the weights of the approximator network are initially set to

small random values. These weights play a crucial role in the optimal control equation. The

training data employed here helps the agent learn by distinguishing between current and future

states. The future states, represented as , are utilized in the control equation to predict future



controls, or the set of controls that would be applied if the system were in that future state.

These future state-control pairs, along with the current state-control pairs, , are integrated

into the cost function to calculate a Q-value.

The Q-values, combined with the basis functions of the approximator evaluated at the

current state-control pairs, are employed in a least squares regression to update the weights of the

RL function approximator. This forms an iterative process that continues until a predefined

number of training iterations are completed. By the end of the training loop, the optimal control

function utilizes the trained weights, concluding the RL portion of the algorithm.













































Once the algorithm performs as desired, the next step is to enhance the complexity of the

personalized driving controller by incorporating steering as the third control and position as an

additional state. Steering is an important control component in CARLA, necessary for navigating

turns, making the inclusion of position data equally as important for recording precise

maneuvers. Furthermore, integrating additional sensors such as lane departure and collision

detection sensors will enhance the capability of the system to maintain lane integrity and prevent

accidents.

The subsequent stage involves incorporating radar or LIDAR, which will enrich the

simulation by introducing interactive traffic scenarios. These sensors will be essential in

measuring proximity and could serve as new state variables. Such data will enhance the ability

for the controller to be personalized, allowing for more detailed decisions regarding braking

times and distances between vehicles. Incorporating these sensors not only introduces additional



states to the RL problem but also adds complexity to the reward function, ultimately raising the

level of personalization achievable by the controller.














