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Abstract
In this paper, a modified nonagonal monopole antenna-based four-port compact MIMO antenna is presented for ultra-
wideband (UWB) applications. The modification of the regular nonagonal shape is performed in order to ensure the cover-
age of complete UWB band. The current MIMO structure operates on a frequency range of 2.96–13.2 GHz with − 10 dB 
impedance bandwidth of 10.24 GHz. The overall dimension of the proposed MIMO antenna is 56 × 56 × 1.6  mm3, whereas 
its corresponding patch dimension is 26 × 20  mm2. The prototype of four-element array antenna is fabricated and measured. 
It is observed that a significant isolation is achieved over the complete UWB band with a minimum isolation of 15 dB mak-
ing the proposed design well equipped for UWB applications. The novelty of the current MIMO system is improved the 
fractional bandwidth and port isolation can be achieved with Defected Ground Structure without using complex structures. 
MIMO antenna parameters like Envelope Correlation Coefficient, Diversity Gain, Total Active Reflection Coefficient, Chan-
nel Capacity Loss, and Mean Effective Gain are measured. The values of the MIMO parameters are within the accepted 
threshold limits.
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1 Introduction

Planar antennas are receiving a lot of attention in the recent 
times in wireless industry because of their inherent advan-
tages such as low profile, compact size, economy of cost, 
ease of integration and simple configuration. The prefer-
ence for UWB technology is due to its high accuracy, low 

complexity and the ease of data transmission at a wider 
frequency. A compact 2 × 2 broadband MIMO Antenna 
designed for 5G communications [1], for wearable applica-
tions, circularly polarised ground radiation MIMO antenna 
[2], a Koch fractal compact UWB MIMO for band rejection 
characteristics [3], for improved isolation wearable MIMO 
design with UWB applications [4], for handheld mobile 
devices designed a hybrid fractal planar MIMO covering 
multi-band communications [5], using the technique of EBG 
structure 4-port UWB MIMO for reduced the mutual cou-
pling [6], for frequency covering the metal rimmed from 
3.3–7.1 GHz wideband MIMO array antenna for smartphone 
applications [7], for multi-mode navigation of satellite sys-
tems MIMO PIFA/novel diversity antenna with circular 
polarization [8], for densely packed systems of array anten-
nas for isolation enhancement with periodic MTM type 
photonic bandgap for MIMO systems and SAR [9], 8-port 
planar multi-beam and novel UWB MIMO system and with 
polarisation and pattern diversity [10, 11]. Using metasur-
face inclusion for surface wave reduction explained [12], 
For mutual-coupling isolation using the technique of embed-
ded metamaterial type EM bandgap decoupling used for 
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