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Abstract - This paper proposes the dual band wide beam and high gain antenna at frequencies of 1.540-1.575 GHz and 

2.35-2.45 GHz for jamming the unprecedented Unmanned Aerial Vehicle (UAV). The proposed antenna is composed of 

U-shaped antenna and U-shaped ground plane. The U-shaped is designed to increase the half power beam width and the 

antenna is etched to cover the bandwidth of applications. In addition, the U-shaped antenna is fed by using 50 ohms SMA 

connecter that is fed through a hole in the ground plane. 
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I. INTRODUCTION 

 

Nowadays, UAV or drones technology is an unnamed 

airborne vehicle that hasenormously benefits the 

photo survey used in areal support information. Such 

information can vary from mapping management of 

agriculture and forestry landscape and earth surface 

alteration. As a result, environmental issues, impacts 

of natural disasters, and agricultural damage can 

potentially be evaluated much effectively. However, 

there are unprecedented users who take advantage of 

this technology in inappropriate fashions that include 

drug smuggling operation, unsolicited photography, 

or droning activities in violation of rule and 

privacy.The UAV is equipped with GPS, wireless 

transceivers andcomputationalcapabilities. With 

increased popularity of the UAV and the continuous 

usage in variety of UAV applications 

[1-3],theunprecedented UAV also followed. 

Therefore, the principle of high frequency 

interference system can be jam to control the 

operation of unprecedented UAV. An antenna is 

considerable component that can increase the 

efficiency of jamming, necessitates the need tohigh 

gain, covering usage frequency and also wide 

beamwidth for jamming the unprecedented UAV. 

Nevertheless, there are presented numerous 

techniques particularly implementing ranges of the 

drone’s frequencies. Researchers have offered 

multi-frequency dual band to control multiple 

communication systems using only 

 

 
Figure 1.Geometry of the Dual-Band U-Shaped Cross Section Antenna on a U-Shaped Ground Plane 

 

one signal[4-6]. To reduce the size of the equipment 

and reduce production costs,high gain and multi band 

[7-9], Dielectric resonator antenna[9-10], circularly 

polarized monopoleantenna [10,14], the design of 

miniature circularly polarized antenna[15].We have 

implemented technological use cases of the antenna 

in WLAN application which enables antenna to 

perform interference to the 2.4 GHz frequency, the 

range that is normally used for an UAV controlled 

from the distance, and 1.5GHz frequency, the range 

that is normally used for navigation of automatic 

flight control. The U-shaped antenna discourages 
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uses of the drones in any unintended area or 

effectively within the desired radius since dual 

frequency operation of antenna is largely necessary in 

recent wireless communication system for mentioned 

systems like GPS and WLAN applications. 

Dual-Band U-Shaped Cross Section Antenna on a 

U-Shaped Ground Plane acts as the solution for the 

discussed issue. 

This researchdevelops a U-shaped antenna[15-18]. 

with considerable and extensive efficiency that allows 

itself to work on dual frequencies simultaneously, for 

dual band antenna that can function in the frequency 

ranges within Wireless Local Area Network (WLAN, 

2.39-2.41GHz), and Global Positioning System 

(GPS,1.515-1.605GHz).  

 

 
Figure 2. Fabricated prototype of the Dual-Band U-Shaped 

Cross Section Antenna on a U-Shaped Ground Plane 

 

 
TABLE I.  TABLE TYPE STYL PARAMETERS OF THE 

DUAL-BAND U-SHAPED CROSS SECTION ANTENNA ON 

A U-SHAPED GROUND PLANE ES 

 

The materials used to assemble can be easily found 

from the local market and are inexpensive. As a 

result, the cost of making the antenna is highly 

affordable. The measured bandwidth of the return 

loss is 100 MHz (VSWR<2:1) at 2.4 GHz between 

the frequency range of 2.39 - 2.41 GHz and 90 MHz 

(VSWR<2:1) at 1.575 GHz between the frequency 

range of 1.515 – 1.605 GHz. 

 

II. DUAL-BAND ANTENNA DESCRIPTION 

 

The depiction of proposed dual band U-shaped cross 

section antenna on a u-shaped ground plane is 

developed from the previous paper [15-18] that the 

geometry of the proposed antenna is shown in Figure 

1. The antenna is divided into two parts. The first 

primary section operating as a radiator and 

electromagnetic wave sender has a thickness of 0.5 

mm and is etched into the shape consisting of central 

and side strips as shown below. The central strip of 

the etched copper has the width of ws and the strips 

on both top and bottom ends have the width of wa. 

The length of this part is a, the width of b, and the 

height of d. The copper element also contains a hole 

at point e where connected with 50 SMA connector 

makes a way through  

 

 
Figure 3: Simulated S11 of the U-shaped antenna with reflector 

plane when length (a) of U-shaped antenna is varied. 

 

 
Figure 4: Simulated S11 of the U-shaped antenna with reflector 

plane when length (d) of U-shaped antenna is varied. 

 

the ground plane and to the ground. The secondary 

section is consisted of U-shape folded reflector 

ground plane which is made from aluminum and it 

has the length of Gx, width of Gy, and height of Gz. 

The ground plane section has the thickness of 2 mm. 

Consideration to Figure 2, the fabricated prototype of 

the Dual-Band U-Shaped Cross Section Antenna on a 

U-Shaped Ground Plane is shown. The total size of 

the dual band antenna is 90 × 80 mm2. 

 

III. SIMULATED AND MEASURED RESULTS 

 

The analysis is carried out by utilizing 

Finite-Difference Time-Domain methodology 

(FDTD). Given the fact that dimension of sizes and 

shapes of the antenna affect different frequency 

outcomes considerably, the antenna designs have 
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been tested and simulated numerous times in order to 

achieve the most desirable shape. By varying 

parameters as needed in CST Studio Suite software, 

the result shows favorable size of the antenna that 

yield operational 1.575 GHz and 2.4 GHz frequency 

ranges as illustrated in Table 1. 

To illustrate physical alteration in accordance to the 

S11 value parameters of the antenna, we have 

displayed the change in size of some parameters that 

reflects the change in S11 value. From figures 3to 

figure 5, the S11 value is adjusted to resonance 

frequency at 1.575 GHz and 2.4 GH. When changing 

parameters of a, d, Gy, other parameter value remains 

the same as shown on Table 1. 

 

 
Figure 5: Simulated S11 of the proposed antenna when height 

(Gy) of reflector ground plane is varied. 

 

 
Figure 6: Simulated and measured results of S11 

 

Figure 3 is shown the modified parameters when 

varied the parameter a, the frequency bands move to 

the left at the frequency 1.575GHz and the S11 value 

is gradually increased.Considering to S11 at 2.4 GHz, 

the frequency band move to the left saw until getting 

the appropriate value when a is 55 mm, it get the 

most suitable frequency at the resonant frequency at 

1.575 GHz and 2.4 GHz. The S11 of both frequencies 

is higher than -25 dB. 

In addition, figure 4 is plotted to modify the length of 

the U shaped antenna which is parameter d. When the 

parameter d is 34 mm, the frequency band at 1.575 

GHz moves to the left and the S11 value is increased, 

while the 2.4 GHz frequency is fixed. Moreover, the 

appropriate parameters of two frequencies are d is 36 

mm and the S11 of both frequencies is higher than 

-25 dB. The change in the U-shaped ground plane 

affects the resonance of the two frequencies at 1.575 

GHz and 2.4 GHz is illustrated in figure 5. The 

parameters Gy is the length of the U-shaped ground 

plane, it is adjusted from 76 mm to 88 mm. From the 

results found that when adjusting parameters Gy 

increases the 2.4 GHz frequency band moves to the 

left. And the S11 value will decrease continuously. 

Considering the frequencyof 1.575 GHz, the band 

will move to the left but the S11 values fluctuate from 

the parameter adjustment. The most suitable Gy is 82 

mm at the both resonant frequency. 

From figure 6, the simulated and measured S11 of the 

proposed antenna are done using an HP 87220 

Network  

 
E-plane                               H-plane 

(a) 

 
E-plane                                 H-plane 

(b) 
Figure 7: Simulated and measured results of radiation pattern 

when(a) 1.575 GHz and (b) 2.4 GHz. 

 

Analyzer (50 MHz - 40 GHz). For the dual-band 

U-shaped cross section antenna on a U-Shaped 

Ground Plane for jamming the unprecedented UAV 

applications, the measured bandwidth of the return 

loss is 100 MHz (VSWR<2:1) at 2.4 GHz between 

the frequency range of 2.39 - 2.41 GHz and 90 MHz 

(VSWR<2:1) at 1.575 GHz between the frequency 

range of 1.515 – 1.605 GHz. The substantial 

explanation of different results from the simulated 

and measured tests can be further clarified by using 

50 ohms SMA connecter whereas the program 

typically tests with much greater precision and 

accuracy. The far-field radiation patterns are 

simulated and measured for the Dual-band antennas 

at 1.575 GHz and 2.4GHz, plotted in Figure 7. The 

simulated E-plane (xz-plane) and H-plane (yz-plane) 

patterns of Dual-band U-shaped cross section antenna 

on a U-shaped ground plane are measured using HP 

8722D Network Analyzer. It is found that the 

front-to-back ratios are greater than 15 dB for all 
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considered frequencies. The half power beamwidth in 

the E plane are 70˚and 90˚ the H plane at frequencies 

of 1.575 and 2.4GHz the E plane are 50˚and 72˚ the 

H with directional radiation patterns. The antenna 

gain 7.5 dBi at 1.575 GHz and 9 dBi at 2.4 GHz. 

 

IV. CONCLUSION 
 

The objectives of this paper aredesigned and 

fabricated the Dual-band U-shaped cross section 

antenna on a U-shaped ground plane for jamming the 

unprecedented UAVapplications.From the results, we 

found that the antenna has the measured bandwidth of 

90, 100 MHz frequency at 1.575 and 2.4 GHz 

(VSWR<2:1). The HPBW are 70˚for E plane and 90° 

for H plane at the frequencies of 1.575 and 2.4GHz 

the E plane are 50˚and 72˚ the H with directional 

radiation patterns, respectively, while antenna gains 

are 7.5 dBi at 1.575 GHz and 9 dBi at 2.4 GHz.  

 

Front-to-back ratios are greater than 15 dB across the 

band with the U-shaped cross-sectional ground plane 

of 90 mm × 80 mm. and thicknessis 45 mm. The 

advantages of this antenna are dual-band, wide 

beamwidth, high gain, easily to fabricate, and 

low-cost. The antenna is suitable for using as a 

jamming system to jamming the unprecedented UAV. 
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