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Abstract: GMRrr observatory being close to two intentional airports namely Mumbai

and Pune cities, one domestic airport at Shridi, and two national and international flying
routes passing near the GMRT observatory, the ATC signals produce strong interferences to | - | | | | | | -
GMRT observatory in certain RF bands of observation. The upgraded GMRT operates in the e | R, O Al - / - ' B NS
150MHz to 1500MHz frequency band and the majority of the ATC signals fall within the ob- ; B it ' SES
serving frequency band of GMRT. On an average 500-600 flights were seen in 24 hours over

60kms radius of GMRT array. Some of the domestic and international flights fly over GMRT

antenna array and it is necessary to monitor the flight movement and onboard transmission

signals used for navigation.

ADS-B has been installed at the GMRT observatory to closely monitor the flight movement

within the 60kms radial distance from the center of the GMRT array antenna. Using GMRT : , 638

antenna beam direction during the observation and the real time database of flights flying in O o OER2357  Al44T A ae .35.2?6?-
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the 60km radius, a more precise measurement of ATC signals with reference to the class of Po| Mumbai Arport |
flights, received RF power levels, flight direction and distance from the nearest GMRT an- : ‘ :
tenna is studied along with RFI monitoring system at the observatory. This paper will talk
about a real time monitoring program which has been developed to record flight name, flight
number, altitude and speed of the flight and the amount of time spent by the flight within
60kms radius from center of the array antenna.

Based on the altitude and location of overflying planes the landing flights are identified. A
cronjob does the recording for 24 X 7, records the flights data continuously and daily reports
are being generated. A simultaneous RF spectrum is independently recorded using Discone | Radial distance from GMRT observatory to the nearest airport and ATC route |
antenna setup. The recorded RF spectrum will help in flagging the ATC interference in the

observed data during analysis. Figure1 and 2 show the flight path and data recorded with the Image3: GMRT Observatory and nearest Airport are shown in blue color star—Mumbai- 125km, Pune
setup. — 59km and Shirdi-76km, Nearest ATC route for domestic flights is at 40km distance and International T T T T T T T Total time
ATC flight route is at 60kms distance from the center of the GMRT Observatory. 5 5 5 5 5 5 5 5 ? Average
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Figure 1. Data Block of an ADS-B message ) Soe875 o a3t 14 2emin
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Message Structure : An ADS-B frame is 112 bits long and
consists of five main parts, shown above
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Figure 1: Data Block of an ADS-B message

ADS-B Receiver
LMR 400 RF cable RJ-45 LAN

Discone antenna
3dBi Gain

Total time(minute) in Circle

RJ-45 LAN
Spectrum

Analyser

' i * P . i 5 : i i i

Block diagram of ADS-B receiver and DAQ setup

West (Latitude deg)

Flight Radar 24 Receiver system
installed at the GMRT observatory

Imagei1 : Block diagram of ADS-B receiver
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Reserved The data is being recorded for the flights which enters the 60km circle are displayed on the screen and
Aircraft status the flights that exist 60km circle are removed from the display. The right hand corner display shows
flight name, distance and amount of time present lin the 60 km radius of GMRT observatory.
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. Conclusion:

. GMRT observatory has three airports within 125km radius.

. On an average 580 no of flights per day fly within 60km radius of the GMRT.

. These flights fly at an altitude from 2kms to 12kms.

. Frequencies used by ATC cause interference to the GMRT observation band of 120-240MHz, 250-500MHz and 1000
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1450MHz band.
. Based on present facility of satellite prediction and alarm generation , a similar facility of the real time monitoring anc
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prediction of flight with alarm raising to flag GMRT data during observation is being implemented.
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Image2 a: Estimated visibility of flights duration ,distance and

Image2 : 24 hours of data recorded using Discone antenna set-
angle of the GMRT antenna.

up (110-200MHz) showing ATC signal, Police wireless and ter-
restrial TV transmission signal.

Image 5: ATC flight route and holding pattern seen near GMRT observatory



