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ABSTRACT
One of ISRO's key projects is the Indian regional navigation satellite system, which will principally focus on offering accurate, precise position and time data. The Earth's ionosphere is a significant layer that influences the electromagnetic signals sent and received between a satellite and a user, introducing inaccuracy into location determination. The amount of total electron content will increase as the ionosphere-induced delay increases, and vice versa. More mistake in position determination will be indicated by an increase in Iono delay and total electron concentration. These variables will be estimated by an IRNSS receiver prediction model that is currently being used. Using IRNSS real-time data, the fluctuation of the ionosphere over the Bangalore region is studied using data from several days. The research takes into account the accuracy-determining characteristic known as DOP dilution of precision, which has declined as the number of satellites grew, indicating better accuracy of IRNSS. 

Keywords—Indian regional navigation system, ionosphere delay.

 INTRODUCTION 

Real-time timing and accurate location are made possible via the Global Navigation Satellite System (GNSS), a constellation of satellites.  Indian Space Research Organization (ISRO) launched one of these navigation systems, the Indian Regional Navigation Satellite System (IRNSS). When assessing a GNSS system's performance, a number of factors are taken into account, including the accuracy of the position that is determined and its availability in real-time, the speed of position determination at a specific receiver location, the integrity, which refers to the system's capacity to operate effectively in unusual circumstances or in real-world settings, the system's capacity for uninterrupted operation, and the system's capability to provide services. IRNSS satellite signals tend to shift when they pass through a dynamic ionosphere because the signal's refractive index varies and influences how it propagates. The system that receives the data so records a propagation delay. Due to the signal's properties changing as it travels through the ionospheric layer, the signal delay affects range and phase. The total delay of the satellite signal relies on the frequency electron density. Group delay, phase delay, refraction, and dispersion are examples of propagation effects that are caused by fluctuations in the ionospheric TEC. In order to map the ionospheric time delay of GNSS signals, TEC must be precisely measured. When compared to the ratio of the L5 and S1 signals for the IRNSS (S1/L5 = 2.19), which contains signals with the L1, L2, and L5 frequencies, the resulting ratios for GPS are L1/L2 = 1.28 and L1/L5 = 1.34, both of which are much less than the ratio of the L5 and S1 signals for GPS. When S1 and L5 frequency signals are utilised, the accuracy of TEC measurements is increased since it is feasible to properly estimate the TEC when the frequency ratios are higher than average.

METHODOLOGY 

The Indian Space Research Organization's SAC (Space Applications Centre) in Ahmedabad, which has donated the receiver that can receive data from GPS and IRNSS satellites, and Jain University have inked an MOU. In addition to data from GPS signals in the L1 C/A frequency band, it is intended to receive data from IRNSS signals at the L5 and S1 frequency bands. A laptop for storage and display, an Ethernet connection to connect the laptop and the receiver, a power supply, and a receiver unit are all included in the apparatus. To minimise the impacts of multipath, the antenna is mounted on the roof without any obstructions. The data that was received by the receiver in raw data format is displayed and stored on the laptop Both RINEX (Receiver Independent Exchange Format) and NMEA (National Marine Electronic Association) types of data may be received by the receiver. Comma-separated value (CSV) files matching to the obtained raw data are also given. These CSV files include information about the satellite, the user's location, numerous aspects of satellite data, and pertinent computations. This research explores features that are affected by ionospheric fluctuations and develops an automated methodology to quickly estimate VTEC and TEC. The TEC content of a given region may be determined using a number of different methods. The ionosphere's delay is computed for the observed TEC values in the study area using both L5 and S1 frequency signals. For a thorough examination, all available satellite data is taken into account, and the relevant TEC values are computed. Dual frequency receivers like IRNSS receivers, which offer both L5 and S1 frequency, may determine the total electron content using a technique called code TEC measurement. When determining the total electron energy, the pseudo-range values established by both frequencies at a certain moment are taken into consideration. Since it is impossible to determine the satellite's precise location, pseudo-range is employed to calculate its distance from the user. To determine a position properly, four satellite signals must be acquired. The pseudo ranges may be calculated by dividing the amount of time it takes for signals to travel from a satellite to a receiver by the speed of light. 

RESULT AND ANAKYSIS

	The studies and research findings make use of information from the receiver at Bangalore's Jain University. A few examples of dates that are taken into account and that have a stronger influence on the ionosphere during high solar flare circumstances are provided. The dates were chosen based on their availability in the database, and after additional investigation and processing, they were further refined. About 120 charts, including plots of combined values of several satellite parameter values, are produced by the ionospheric effect detection module. A few important data are provided that lend credence to the identification of the ionospheric disturbance.
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Figure 1: The graph indicates the iono delay experienced by all satellites on 2/09/2018 for S band frequency.

[image: ]

Figure 2: The graph indicates the iono delay experienced by all satellites on 2/09/2018 for L band frequency.
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Figure 3: The graph indicates the CTEC experienced by all satellites on 2/09/2018 for L band frequency.

[image: ]
Figure 4: The graph indicates the VTEC experienced by all satellites on 2/09/2018 for L band frequency.
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