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Abstract:

Solar systems need to deliver their output panel voltage to extract the maximum power that can be delivered to the load
when the weather conditions change. Such energy compatibility should perform well. That is, it must be ensured that
the panel's operating point is close to the maximum value. Therefore, in this article, a new method of power tracking is
used, which is based on the combination of neural networks and a meta-heuristic algorithm called multi-order
optimization, in order to overcome the problems of conventional methods caused by being slow to respond to
temperature changes. Therefore, it has been tried to train the weights of the neural network with a new training method
based on the meta-heuristic algorithm so that it can quickly respond to these changes in case of any change in the
temperature or the radiation of the controller. To show the efficiency of the proposed method, the results are compared
with conventional methods and neural network whose weights are not optimized in different scenarios, which will show
higher speed and provide more output power.
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1. Motivation of the work

The need for widespread energy distribution has made
renewable energy sources such as wind, solar, and fuel
cells more important than ever before [1-3]. The need for
widespread energy distribution has made renewable
energy sources such as wind, solar, and fuel cells more
important than ever before [1]. The most important
features of this article include the following:

- The maximum power point is obtained in a shorter time
with the most accurate maximum power.

- The system response time is fast and there are fewer
fluctuations compared to the traditional and intelligent
methods.

- The proposed method will have better performance
when changing environmental parameters.

2. Contributions

In this paper, the improved neural network structure is
used to design the controller of the solar cell tracking
system due to the problems of the conventional methods
due to the slowness in responding to temperature and
radiation changes. The two items of temperature and
radiation are modeled as inputs and the duty cycle of the
boost converter as the output of the neural network.
Unlike the conventional methods for training the neural
network, the multi-order optimization algorithm is used
to train the weights of the neural network due to its high
speed in reaching the optimal value to increase the
accuracy and speed of training. The use of pre-trained
neural networks in tracking the maximum power point of
solar panels is an advanced and efficient approach that
can significantly improve the efficiency, accuracy and
reliability of solar systems and minimize energy losses
and extract the maximum possible power from solar
panels. Finally, the results are compared with the neural
method trained by the Liineburg-Marquardt method and
the interference and observation method.

3. Procedures

In this paper, an improved neural network structure has
been used to design a solar cell tracking system controller
due to the problems of conventional methods due to slow
response to temperature and radiation changes. In
conventional methods, controllers use two inputs,
temperature and radiation, and the duty cycle of the boost
converter. One of the most common types of neural
networks used in this field is the Multilayer Perceptron
(MLP) neural network. This type of network is suitable
for predicting and optimizing the output power of solar
panels due to its simple structure and ability to
approximate complex functions.

4. Findings

In a studied scenario where a three-level variable
radiation and a two-level temperature are considered, the
neural network was able to track the radiation and
temperature changes well and deliver the maximum
power at the output. Also, the delivered power is

maximum and the system settling time is very low, and
the neural network performed well in tracking the
maximum power without the need for re-adjustment and
showed minimal power and voltage fluctuations.

5. Conclusion

In this paper, a power tracking method with boost
converter and photovoltaic system based on neural
network and multi-order optimization metaheuristic
algorithm in MATLAB environment was presented. To
demonstrate the efficiency of the proposed method, two
scenarios were modeled. In the first scenario, constant
radiation and temperature were provided for the
photovoltaic system and its results were compared with
non-optimized neural network, P&O and fuzzy, which
showed a high accuracy of the method of about 98.85%
in delivering maximum power to the load. In the second
scenario, a change in temperature and input radiation was
applied and without the need to train the neural network,
maximum power was delivered to the load with minimal
fluctuations and low settling time. This shows the high
ability of the proposed method.
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