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Abstract  

Marine radars are crucial sensors used for detecting hazards and support the guide in construction sensible decisions. Ku band 

systems have the compensation of neatness, elasticity, and maneuverability, which profit yachts and fishing boats. Marine radar 

characteristically uses a high-gain aerial prepared with a rotator that scans the possibility by transmit broadcasting signals in 

recognized information and in receipt of the returned echoes for detecting substance. The signals transmitted from a receiver can 

light scatterers from beginning to end the side lobes or back lobe, and the mirror image is chosen up in the similar mode in 

receiving mode. We suggest a high-isolation printed antenna collection for nautical radar applications. A selection consisting of 

32 matching tetragon micro strip patches operated at a core incidence of 9.35 GHz with a 100-MHz bandwidth was urbanized. 

The area antennas were agreed next to the four armaments of a 1-D array containing eight rudiments, and middle fed using a 

succession of micro narrow piece lines exhibiting Chebyshev narrow allocation. Traveling-wave taper division was achieved 

using quarter-wavelength transformers the length of the line to lessen the side-lobe level to 25 dB under that of the key beam. A 

slit was imprinted on each piece component to transform the modern course, thereby enabling level division.  
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1. Introduction 

Micro strip antenna arrays are now being extensively utilized in many sensible applications, such as 

satellite announcement systems, largely due to their well known compensation such as low side view and light load. 

Despite amplified reputation, proficient mean and invention of planar display antennas with low side-lobe levels and 

wide impedance bandwidth still relics a difficult task. The nearly everyone frequently used move toward for 

dropping the side-lobe level of a unvarying array involve amplitude reduction in which the excitation amplitudes of 

the array rudiments usually decrease with reserve from the middle of the array. In order to get the amplitude shading 

co- well-organized for a linear collection of consistently spaced point sources, numerous techniques have been 

urbanized and the narrowest probable beam was shaped at a given level of homogeneous negligible lobe control. 

There exists a new major shortcoming in these correlated designs, i.e., the slender bandwidth. In the last decade, a 

lot stab has been as a result stanch to the bandwidth improvement of micro strip antennas. Several techniques, 

counting impedance corresponding, the use of numerous resonators and the use of lossy resources, have been 

planned.  Printed aerial arrays have gained a great deal of concentration and momentum for use in 
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telecommunication systems such as peak to point and position to multipoint and also in radar microwave and 

millimeter systems. 

In the series-fed construction, echoing and itinerant- wave feeds are frequently used. The bandwidth of a 

traveling-wave provide for is wider than that of a resounding feed. However, the main-beam position changes in 

accord with the correct in function occurrence, which is caused by the suit accustomed in the progressive chapter, 

angle involving two neighboring basics along the series-fed lines. This can reason imprecise viewpoint discovery to 

occur, chiefly in a frequency-modulated continuous-wave system. By difference, the parallel-fed arrangement at the 

center of the array ensures that the joint grin of each partly collection residue piercing in the attack way. Marine 

radars are necessary sensors used for detecting hazards and support the guide in creation appropriate decision. 

 
 

II. Array Configuration and Design Methods 
 

A patch antenna is a narrowband, wide-beam antenna made-up by engraving the satellite dish component 

model in metal outline bonded to an insulating dielectric substrate, such as a printed circuit board, with a 

unremitting metal layer bonded to the differing side of the substrate which forms a ground plane as shown in fig1. 

Universal micro strip antenna shapes are diamond, rectangular, spherical and oblique, but any constant shape is 

promising. Some patch antennas do not use a dielectric substrate and as a substitute made of a metal scrap mounted 

above a position plane using dielectric spacers; the ensuing organization is less craggy but has a wider bandwidth. 

Because such antennas have a very low shape, are instinctively wrinkled and can be bent to obey the rules to the 

curvature coat of a means of transportation, they are often mounted on the peripheral of plane and spacecraft, or are 

integrated into mobile radio connections procedure. 

 

 

Fig 3 Stimulated amplitude characteristics 

 

Fig 1 Ku band antenna 

Two parameters need to be optimized: the extent of the scrap, in order to regulate the resounding incidence of the 

patch, and the profundity of the air gap, in order to augment its bandwidth. 
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A. Antenna Element Design                            

To maintain the feeding position at the bottom edge of the patch and enable horizontal polarization, a slit was carved 

on the patch element to enable the current to flow along the horizontal direction as shown in fig2. 

 
Fig 2 Configurations of the proposed element antenna with horizontal polarization 

B. Feeding Network 

The series-fed construction uses dumpy show lines and enhances projection efficiency. In the series-fed 

makeup, resonant and wandering- wave feeds are generally used. The bandwidth of a traveling-wave provide for is 

wider than that of a resonant feed. The main-beam angle changes in accordance with the control in process 

occurrence, which is caused by the change in the progressive phase angle between two adjacent rudiments along the 

series-fed lines. This can cause imprecise point of view uncovering to take place, on the whole in a frequency-

modulated continuous-wave (FMCW) system. 

A series feed micro strip array is fashioned by interconnecting all the rudiments with high impedance 

diffusion streak and feeding the command at the foremost ingredient. Here two consecutive patch fundamentals are 

coordinated by using neighborhood wavelength transformer technique. Since, the provide for bargain is dense; the 

line losses related with this kind of assortment are subordinate than individuals of the commercial feed type. Array 

factor of this type is given by 
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C. Chebyshev Filter  
 
Chebyshev filters are analog or digital filters having a steeper roll-off  and additional passband ripple  or stop 

band ripple than Butterworth. Chebyshev filters have the belongings that they decrease the blunder between the 

idealized and the actual filter characteristic over the range of the filter but with ripples in the pass band. This type of 

filter is named after Pafnuty Chebyshev because its mathematical characteristics are derived from Chebyshev 

polynomials. Transfer function is given by 
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III. Measurement Results And  Discussion 
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Antenna array was fabricated using PCB technology and the radiation characteristics of the antennas were 

measured. The dimensions of the antenna were 376 mm 68.8 mm. The stimulated amplitude characteristics of ku 

band antenna is shown in the figure 3. It shows the simulated results derived using a full-wave simulation tool and 

the building block approach. The results were clearly similar and tapered amplitude distribution was achieved.The 

measured and simulated reflection coefficients are shown in Fig.5 

The impedance bandwidth for 14dB (1.5:1VSWR) was 9.26–9.4 GHz for the measured result and 9.3–9.44 

GHz for the simulated result. thus, the impedance bandwidths are able to cover the desired frequency band. 

Stimulated and measured gain of ku-band antenna is shown in figure 4. 

 

 
 

Fig 4 Stimulated and measured gain of ku-band antenna 

 

 
Fig 5 Reflection coefficients 

 

The high- gain antenna focuses power on a narrow beamwidth, thereby reducing the amount of field 

coupling that occurred between antennas in close proximity. To improve the isolation further, metallic baffles were 

equipped and connected to the ground plane on both sides of the array. The length and height of each metallic baffle 

were 376 mm and 50 mm, respectively. 

 

 
Fig 6 Isolation and cross polarization 

 

Fig. 6 shows the effect of the spacing be- tween elements on isolation and the cross-polarization level. Fig.6 shows 

the simulated and measured isolation when the baffles were used; for comparison, Fig.6  also includes the results 

obtained when baffles were not used. The baffles clearly produced more than 10dB of additional isolation. Figure 7 

shows  the transmission coefficients of the three microstrip ku band patches 
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Fig 7 The transmission coefficients of the three microstrip ku band patches 

 
 

IV. Conclusion 

 
These intended antennas are very easy, cost effectual and high good organization for the applications in 

GHz occurrence ranges. The most select intend is used to attain the compact extent and high emission competence. 

A new pattern of micro strip series-fed taper selection is planned in order to perk up the routine of micro strip 

antenna array.  By through the series-fed organization with Chebyshev contraction, the side-lobe level was 

concealed. Compared with the directly patch constituent intend, the original design proposed in this study with a slit 

and off-center supply mitigated the electromagnetic mixture that occurred during the feed-line to square pairing.  

Traveling-wave get thinner allocation was achieved using quarter-wavelength transformers along the line to 

diminish the side-lobe level to 25 dB below that of the main beam. A slit was carved on each patch element to 

change the in progress path, thereby enabling straight polarization. Moreover, independently loading the 

transmitting and receiving antennas with ringing baffles can augment the remoteness between them to over 60 dB. 

This low cross-polarization level was contributed by the symmetric 1-D array with deference to the -axis. The 

efficiency of this antenna can be enchanced by constructing the antenna with more number of patches.  
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