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ABSTRACT: Till now, Department of Space has been using radar systems for tracking single 

objects, either launch vehicles or its related components. Space Industry envisages Human 

Space Programmes and Manned Space Missions in the coming years. Manned Missions 

necessitate Multiple Object Tracking Radar (MOTR) antennas to achieve the mission 

objectives. This multiple object tracking is done using Phased Array antennas. Phased array 

antenna consists of an array of radiating elements and each element is connected to a phase 

shifter. The phase shifters control the phase of the radiated signals at each element to form a 

beam at the desired direction. This research Paper deals with design aspects of phased array 

antenna and to study its properties. That is why the title of our project has been chosen as 

Design of Phased Array Antenna and Study of its Characteristics. 
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1.  INTRODUCTION: 

The aim of this research Paper is to design a Phased Array Antenna and to study its 

characteristics. The Phased Array Antenna is one of the most important subsystems in Phased 

Array Radar.  
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Phased Array Radars find wide applications in the areas of space research and defense, 

particularly for multi target tracking. So far requirement of Phased Array Radar was not called 

for in ISRO for PSLV, GSLV missions. For the future missions like Reusable Launch Vehicles (RLV), 

and Human Space Missions, Space debris tracking, it is felt that requirement of Phased Array 

Radar is essential.  

The advantages of Phased Array Radar are specifically considered for multiple target 

long range tracking in skin mode, elimination of mechanical errors and instantaneous beam 

positioning capability. 

 

1.1.1. Existing system: 

Existing radar antenna can track only a single object. The tracking is done by parabolic 

antennas using mechanical beam steering. The antenna beam of a single target-tracker follows 

the target by obtaining an angle error signal and employing a closed loop servo system to keep 

the error signal small. These radar antennas work on S and C band frequencies. 

 

1.1.2. Proposed System: 

ISRO envisages Human Space Programmes or Manned Space Missions in the coming 

years. Manned missions necessitate Multiple Object Tracking Radar (MOTR) to achieve the 

mission objectives. The multiple object tracking is done using Active Phased Array Radar, with 

long range in skin mode using electronic beam steering technique. This radar antenna functions 

at L- band frequencies.  

 Radar with electronic beam steering and simultaneous multiple object tracking is 

necessary to track the reusable stages in RLV, to know the position of the various separating 

systems in manned mission during reentry, thermal protection system, capsule separation. Etc., 
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Thus proposed Radar would be able to track multi objects simultaneously in skin mode and 

eliminated the difficulties caused by using mechanical steering. 

 

The following plots represents array factor response of  M=8 elements  for different beam 

steering angles : i.e. , 0 and 30deg. 
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                                       Fig a:  phase scanning of N=8,at 0=0deg(plot) 
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                                Fig:b:polar plot of N=8 at 0=0deg 
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Fig c) phase scanning of N=8 element array for ø0=30 deg  
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    CONCLUSION 

     MOTR is the need of the hour for Department of Space to be used in the 

forthcoming Manned Space Missions.  

 Phased array antenna forms the main part of the MOTR system. Important 

characteristics have been studied and presented 
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