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Design of a low—profile antenna for Satellite Digital Audio Radio Systems (SDARS)

Yongijin Kim, Sanguk Kim, Jinhwan Kim, Yonggeun Kim, Youngbong Kim
Department of Electrical Information, Inha Technical College

Abstract - The Design and Optimization of a
low-profile antenna for the Satellite Digital Audio
Radio System (SDARS) wusing a Non-Dominated
Sorting Genetic Algorithm (NSGA) is presented. a
fairly omni-directional elevation gain pattern over

60 degrees < q <60 degrees are obtained. The average
value of the LCP gain pattern is approximately 2
dBic. The heights of the antennas are less than 0.25
1. The cross polarized signal level is approximately
12 dBic less than the co-polarized signal level.
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2.1 Design Specification
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2.2.1 Initial antenna geometry selections and
constraints.
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Antenna geometry gencration process ( XM frequency band )

z . - Six parumeters are used
L Py 1. Length of the antenna { L)
‘ P*/\ LY 2. Height of cach point (five — P2 P3 P4,P5.P6)
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— Finst step : Randomly choose length of antenna 1.
- Second step : Randomly choose height of each point
~ Third step : Mahe a connection beiween points as a wir
- Fuourth step : Find three other legs as repeating
H) degree counier clock wise rolation
- Fifth step : Ground plane is added

Generatton
of leg 3 from leg |

Fig 1. Geometry generation processes of the XM
frequency band antenna
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Fig 2. Example of four wings of the XM frequency
band antenna
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2.2.2. Design and Optimization Process
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Table 1. The design objectives and cost functions for

elevation coverage

the XM antenna design
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Fig. 3 Population at
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frequency band antenna, f = 2.3 GHz
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2.2.3. Designed and Optimized Antenna
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Fig. 4. Selected XM frequency band antenna
(f = 23GHz)
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Fig. 5 Elevation gain pattern at ¢ = 0, 90 degrees,
selected XM band antenna, f = 2.3 GHz
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2.2.4. Measurement of the
Optimized Antenna
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Selected XM frequency band antenna for measurement (four leg case)

Side view

Fig. 5.
band

Prototype of the selected XM frequency
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Fig. 6 Profile of the elevation gain pattern, raw data
set,, LCP and RCP, Prototype of the XM
frequency band antenna
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