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Abstract – The patch antennas are very popular and 

useful antennas for small size and solid design for RF 

uses and Wi-Fi systems. In Wi-Fi, cellular phone call and 

satellite uses patch antenna switch has magnetized a lot 

interest because of less dimension, cheap on mass 

production, less burden, short profile and simple 

incorporation with other parts. In this paper, a new 

design of DGS technique is proposed with the patch 

antenna to modify its parameters. Antenna was designed 

at 1.9GHz and analyzed later to enhance its parameters 

and mainly bandwidth and Gain of the antenna, DGS 

was implemented. The coupling of patch and ground 

along with the DGS implementation on the ground plane 

enhanced the bandwidth and gain.  

 

Keywords – Defected ground structure, patch, bandwidth, 

Gain. 

 

I.  INTRODUCTION 

The patch behaves like a transducer which contains resonant 

like cavity having its barriers like short circuit elements on 

front and back of the substrate. In a confined space or cavity 

there is only assured forms are permitted to be present, at 

unusual radiating frequencies. If frequency is applied to the 

radiator, a powerful ground is set up within cavity and a 

powerful current on the (base) ground of the patch. This 

generates important radiation (perfect radiator). This type of 

radiator are of very low cost and easy to fabricate and 

possess very large number of qualities. Microstrip patch 

antenna converts the electromagnetic waved into the 

electrical signal at the time of receiving and do vice versa at 

the time of transmission of the signal.Many theories were 

presented over rectangular microstrip patch antenna and for 

their parameter improvement. Some of them were use of 

parasitic elements [1], different feeding techniques [2], 

metamaterial incorporation [3], and one of the major setback 

was use of defected ground structure technique [4], it is not 

only easy to design and cheap in fabrication as well. Not too 

much calculation required while going through this process. 

A single band micro-strip radiator which has photonic band 

gap structure (PBG) in the surface plane and also discussed 

the result of PBG to restrain the resonance of radiator at 17 

harmonic frequencies was designed and simulated. The 

experimental study shows that radiation frequencies are 

drastically diminished when PBG structure is used. Third 

radiating frequency is repressed at more than 15 dB [5]. 

A double-polarized MPR which is able to attain a high 

isolation, small diffident radiation levels, broad bandwidth 

and small cross-polarization levels was fabricated. The 

coupling aperture used is H-shaped. It uses stacked aperture 

coupled micro-strip square patches which is simple to add 

with active devices and gives wide bandwidth. In this 

Dissertation return loss has bandwidth of 20.9% and over 

this bandwidth the isolation is enhanced than 36 dB. Front-

to-back ratio and cross-polarization levels are also good [6]. 

A suggestion in which faulty ground structure is utilized in 

MPR which will restrain the upper level harmonics. An H 

shaped defect is cut in the surface plane which convert the 

radiation of the radiator in a far better radiation pattern. This 

proposed DGS radiating frequencies at harmonic frequencies 

correlate to MPR without DGS [7]. 

DGS is an etched symmetrical or non-symmetrical cascaded 

configuration defect in ground of a planar transmission line 

(e.g., microstrip, coplanar and conductor backed coplanar 

wave guide) which disturbs the shield current distribution in 

the ground plane cause of the defect in the ground. 

 

II. CALCULATION 

A new patch antenna has been proposed for the operating 

frequency of 1.9 GHz. Parameters were calculated by 

formulas listed in [8] and then antenna was designed in CST 

simulation software and the simulation result were analyzed. 

Designed antenna is shown in figure 1 and then in 

corresponding figures 2 and 3 simulation result were 

presented of the antenna designed at 1.9GHz. 

 

 

 

 

 

 

Fig. 1.   Designed antenna at 1.9GHz frequency. 
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Abstract 

 
In last few decades groundwater recharge has reduced and surface water runoff has increased due to increase in built-up areas. 

Most of the rainwater is wasted due to the runoff in absence of proper water harvesting plan. It is required to develop a technique 

to harvest rainwater from all possible ways. It is easy to implement the project of rainwater harvesting system on National 

Highways. Longitudinal as well as cross-sectional slopes of National Highways are already very accurate to channelize the 

rainwater for harvesting. In this study, an integrated approach for assessing the rainwater harvesting capacity in minimum cost 

by using GIS and field survey approach for the study area on National Highway 27, Udaipur bypass. In a pilot study of 5 km 

segment of National Highway 27, it is found that 65 million liters of water can be harnessed for future use by 2000 villagers for 

about 240 days with per capita consumption of 135 lpcd (litre per capita demand). RS and GIS provide a good opportunity to 

gain a better understanding of contour pattern, natural and manmade profiles. The result indicates the application of GIS 

techniques help for conducting detailed field survey for planning the proper drainage system along the highways to store 

rainwater in the nearest reservoir. The socioeconomic survey was also conducted to select a good insight into the local situation.   

 
Keywords: Water Runoff; Water Harvesting; National Highway; Longitudinal and sectional Slopes; RS and GIS; Field Survey 

 

 

1. Introduction 

This project is aimed to develop sustainable drinking water sources by harvesting rainwater using the profiles of 

national highways (Rockstrom et al. 2002 and Seckler 1996). An attempt is made to elaborate the application of RS 

and GIS in the field of identification of slopes of national highway and contours of the area for searching the best 

storage location of harvested rainwater (Chowdary V M et al. 2009). Reconnaissance and semi-detailed field survey 

were carried out for collecting information required to produce various thematic maps. The integration of remotely 

sensed data into GIS can be a powerful tool in planning, managing a research work and spatial data analysis to 

develop a decision making a support system for rainwater harvesting (Zhongping Zhu et al 2004). It is easy to 

implement the project of rainwater harvesting system on the national highway because longitudinal and cross-

sectional slopes of national highways are already very accurate to channelized the rainwater for harvesting. Only a 

few installations are required to harvest the rainwater. So it will prove very cost-effective technique.  
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