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Ray tracing (RT) method is used to predict radio propagation characteristics, such as propagation losses,
delay spreads, and angular spreads. This method finds the dominant ray paths between a transmitting and the
receiving antenna, depending on the geometry of the environment. Through ray tracing scheme and multipath
channel model, it is possible to design and, theoretically, evaluate wireless channels for 5G/6G
communication systems [1]. A recent paper proposed deep learning approaches for estimating radio maps [2].
The neural network is a function that returns an estimate of the pathloss for each input Tx-Rx locations. Ray
tracing parameters, that affect propagation characteristics, are a great concern to improve the mobile
propagation prediction in ray tracing simulation. An optimization system using a genetic algorithm was
proposed [3], and in this paper, RT parameters were evaluated based on measurements.

A parameter optimization system for ray tracing simulation was constructed. Our system consists of 4
steps as follows: (1) Setup of input data of our system including the occupied frequency, locations of the
transmitting and receiving points, antenna information, and materials of the structure. (2) Calculation of
propagation characteristics, such as propagation losses, delay spreads, and angle spreads. (3) Evaluation of
results of RT calculation compared with measured data. (4) Output as optimized values or Update the
parameters and go back to the calculation. A method of updating the parameters was a genetic algorithm.

The measured data of the urban environment around at Yokohama city in Japan was used to evaluate our
optimization system. The setup of the ray tracing simulations is shown in Tables 1. Searching for the
optimized parameters, RMSE of the propagation losses between the ray tracing simulation and measurements
converged to 3.77 dB in our system. The permittivity and conductivity of the buildings were 15.29 and 40
respectively. The maximum number of reflections and diffractions were 5 and 1, and the ray spacing was
0.05 degrees. The propagation losses of ray tracing simulation with the optimized parameters and the
measured data are shown in Fig. 1.
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Figure 1. Comparison between measurements and ray
tracing calculation results.
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