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Preliminary NavIC based positioning from Tokyo

Somnath Mahato
The University of Burdwan, India

NavIC is an independent, indigenously developed
regional satellite navigation system fully planned,
established and controlled by the Indian Space Re-
search Organization (ISRO). The system is designed
to provide positioning service for the Indian mainland
and 1500 km around as primary service area. The
extended secondary service area will be between the
primary service area and area enclosed by the rectan-
gle from Latitude 30° South to 50° North, Longitude
30° East to 1300 East. The fully deployed NavIC sys-
tem consists 3 satellites in geostationary earth orbit
(GEO) and 4 satellites in inclined geosynchronous
earth orbit (GSO) orbit. The 3 GEOs are located at

1 32.5° E, 83° E, 131.5° E longitudes and the 4 GSOs

have their longitude crossings at 55° E and 111.75° E
(two in each plane). The GSO satellites operate with
1 an inclination of 29° with respect to the equator, and

have an earth coverage footprint in a ‘figure of 8 ex-

tending north and south of the equator. The naviga-

fl tion payload transmits navigation signals in L5

(1176.45 MHz) and S (2492.28 MHz) bands.

Data Logged

Allystar
ublox dual frequency antenna

Fig.1: Block diagram of the experimental setup

Table I: Precision of Position Solution obtained
from Allystar Receiver using NavIC LS mode
Maximum Variation (m) in Latitude 158.6053
Maximum Variation (m) in Longitude 182.9276
Maximum Variation (m) in Altitude 176.1000
2drms (m) 72.8711
CEP (m) 30.1305
SEP (m) 39.2113
MRSE (m) 44.5157

Data have logged the data on 02 August 2019 at
07:38 PM to 8:40 PM in Navigation with Indian Con-
stellation (NavIC) L5 mode through Allystar TAU
1205 receiver with ublox dual frequency antenna. Au-

> thor have used proprietary software “satraq” for log-

E ging the data. Data logging schematic setup is shown
'in Fig. 2 on the ground of Tokyo University of Marine
i Science and Technology.

i From the Table I, it is witnessed that precision of
i position solution is not good. The reason behind it
i may be (i) poor satellite geometry as shown in Fig. 3;
rall the satellites gather at south-west quadrant
E (except one) not scattered properly and (ii) multipath
' created from existing high rise buildings alongside for
| the satellites which are at low elevation angle (here
Emay be NavIC SV 3, 4 and 9), whereas NavIC SV 5
'and 7 are at high elevation angle (as shown in Fig. 2)
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Fig.3: Latitude vs Longitude of positioning solution
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Fig.2: Skyplot of NavIC Constellation,
observed from TUMSAT, Tokyo
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