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Fig. 3. STLP antenna: Comparison of (a) antenna factor and (b) gain of analysed models to measured values 

 

Both surface and volume model exhibit relatively good agreement of radiation pattern trace in the main lobe, as seen in 

Fig. 4 for 14 GHz in E-plane and H-plane. 
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Fig. 4. STLP antenna: Comparison of radiation pattern of different models to measured values in (a) E-plane and 

(b) H-plane at 14 GHz 

 

 To select the most suitable model, not only the simulation results are important, but also the memory size required 

by computation process and the overall simulation time have to be taken into account. Tab. 2 shows the difference in 

simulation parameters and the increase of required time and memory caused by different structure of the model. 
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Model type Simulation 

time 

Number of 

triangular 

segments 

Number of 

wire 

segments 

Required 

memory 

RAM 

Evaluation matrix 

size 

Surface 813 s 1 220 55 16.97 MB 1 390 x 1 390 

Volume 14 882 s 4 788 55 426.39 MB 7 399 x 7 399 

 

Table 2. STLP antenna models: Simulation parameters 

3.2. DRGH antenna 

 

Validation results of DRGH antenna are generally less satisfying than those of STLP antenna, both surface and scan 

model show relatively high values of GDM for antenna factor, that is 0.372 and 0.310 respectively, whereas the values 

of GDM for gain are as high as 1.260 and 1.350. For combined model, the GDM values are improved to 0.137 for 

antenna factor and 0.651 for gain. For surface and scan model, the resulting antenna factor and gain trace, shown in Fig. 

5.a and Fig. 5.b, suffer from significant deviation seen as undesired peaks at several frequencies.  

This may be due to imperfections in the model geometry, primarily imprecise resonator curve in surface model and 

missing inner part behind the resonators of both models.  

This phenomenon is overcome in combined model, consisting of the precise resonator curve and the inner structure. 

This model, however, maintains visible deviation in both antenna factor and gain trace increasing at higher frequencies. 

 

 
Antenna factor Gain 

Model type ADM FDM GDM ADM FDM GDM 

Surface 0.212 0.372 0.450 0.687 0.990 1.260 

Scan 0.186 0.310 0.377 0.671 1.050 1.356 

Combined 0.077 0.109 0.137 0.445 0.454 0.651 

 

Table 3. DRGH antenna models: ADM, FDM, and GDM values of antenna factor and gain 
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Fig. 5. HORN antenna: Comparison of (a) antenna factor and (b) gain of analysed models to measured values 

 

Models show fair to good agreement in radiation pattern in the main lobe, as seen in Fig. 6 for 14 GHz. Similarly as for 

gain trace, both surface and scan model fail at several frequencies showing poor accuracy of radiation pattern compared 

to measured values. 
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Fig. 6. DRGH antenna: Comparison of radiation pattern of different models to measured values in (a) E-plane and 

(b) H-plane at 14 GHz 

 

The final simulation parameters for DRGH antenna are given in Tab. 4. In the case of DRGH antenna, not only the 

results, but also the simulation parameters are markedly improved in combined model, which is caused by 

simplification of resonator curve surface and replacement of bulk walls of the horn with simple surface walls. 

 

Model type Simulation 

time 

Number of 

triangular 

segments 

Number of 

wire 

segments 

Required 

memory 

RAM 

Evaluation matrix 

size 

Surface 33 334 s 9 000 13 1.37 GB 13 476 x 13 476 

Scan 80 165 s 13 092 13 2.89 GB 19 629 x 19 629 

Combined 29 245 s 8 286 13 1.16 GB 12 411 x 12 411 

 

Table 4. DRGH antenna models: Simulation parameters 

 

4. Conclusion 

 

In practical applications, there are times when duration of the simulation and memory requirements of an antenna 

model exceed tolerable extent. With simplification of the model structure however, the accuracy of the model 

parameters decreases. When choosing the right type of a model, it is important to find a compromise.  

For STLP antenna, both models, surface and volume, show relatively similar results, although the simulation 

parameters are much more favourable for surface model, where simulation time and the memory requirements are 

almost 20-times lower. Therefore, the surface model omitting thickness of the metallic material may be more suitable 

for use in practical applications. 

As for DRGH antenna, the only model showing good resemblance of characteristic parameter values compared to 

measured values is combined model. This confirms the expected need of high precision of model dimensions in the 

resonator and inner structure part of the antenna, while at the same time, the model keeps lowest simulation 

requirements at as much as 1/3 of the time and memory required by scan model. Replacing the horn walls with simple 

surface and completely omitting perforated side walls has no significant effect on model parameters.  

However, omitting detailed feeding part of the antenna might be the reason for the significant deviation, which is the 

field of interest for further study to acquire even better results while preserving low simulation and memory 

requirements. 
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