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Abstract— this article designed a NAVIC Software signal 

simulator; to evaluate a Receiver performance, a simulation 

platform build on visual studio platform and some module 

developed in C++ language, this all had developed after 

research. Module development contains Orbital mechanics, 

Satellite position calculation at particular time, Pseudo range, 

Noise like atmosphere error, Troposphere error and Doppler 

Effect already calculated. Compare with the hardware 

simulation this platform possesses more effective and 

flexible. By changing different scenes of signal simulator 

performance of the receiver can be tested perfectly. 
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I. INTRODUCTION 

A NAVIC simulator provides an effective and efficient 

means to test NAVIC receivers and the systems that rely on 

them. A NAVIC signal simulator is mainly used to simulate 

NAVIC signals transmitted by navigation satellites, 

propagated through the Earth’s atmosphere, and received by 

the receiver antenna. It emulates the environment of a 

NAVIC receiver on a dynamic platform by modeling vehicle 

and satellite motion, signal characteristics, atmospheric and 

other effects, causing the receiver to actually navigate 

according to the parameters of the test scenario. A NAVIC 

receiver will process the simulated signals in exactly the same 

way as it would those from actual NAVIC satellites. Thus 

simulator provides a convenient signal source for the test and 

validation of receiver function and performance and can also 

be used in NAVIC experiments and studies of signal/data 

processing algorithms. A simulator supports controllable and 

repeatable tests without considering the availability of real 

satellite signals. Finally, it also allows tests with non-on orbit 

satellites, high dynamic, indoor or other critical/specific 

conditions. 

A NAVIC simulator provides a superior alternative 

for testing, compared to using actual NAVIC signals in a live 

environment. Unlike live testing, testing with simulators 

provides full control of the simulated satellite signals and the 

simulated environmental conditions. With a NAVIC 

simulator, testers can easily generate and run many different 

test scenarios for different kinds of tests, with complete 

control over the different simulation parameters. The blow 

Figure shows the example of simulator. 

II. NAVIC INTRODUCTION 

The NAVIC (Indian Regional satellite system) signal 

simulator is simulate the navigation signal accurately. 

Because of this it could provide a good test simulation 

platform for the receiver and new technology development. 

The development of the GPS software simulator started very 

early and some product are developed with excellent 

performance and good features. After a few years 

development hardware simulator of NAVIC satellites have 

been developed. For providing flexibility software simulator 

was developed. The Indian regional satellite provides greater 

flexibility than the GPS(Global positioning System).Through 

NAVIC satellite we get 15 to 20 meter accuracy. It is a 

regional satellite so not helpful for getting positioning of the 

object or thing outside from the object. But with combination 

of the GPS and NAVIC it is possible, with this we can get 

wide range of object detection and accuracy. 

III. HARDWARE SIMULATOR VS. SOFTWARE SIMULATOR 

An emulator is a piece of software that translates compiled 

code from an original architecture to the platform where it is 

running, such as the great MAME. In the mobile development 

world, a device emulator is a desktop application that 

emulates mobile device hardware and operating systems, 

allowing us to test and debug our applications and see how 

they are working. There are also operating system emulators 

that don’t represent any real device hardware but rather the 

operating system as a whole. These exist for Windows 

Mobile and Android. On other hand, A simulator is a less 

complex application that simulates some of the behavior of a 

device, but does not emulate hardware and does not work 

over the real operating system. These tools are simpler and 

less useful than emulators. A simulator may be created by the 

device manufacturer or by some other company offering a 

simulation environment for developers. 

IV. NAVIC SOFTWARE SIMULATOR 

A NAVIC simulator provides an effective and efficient 

means to test NAVIC receivers and the systems that rely on 

them. A NAVIC signal simulator is mainly used to simulate 

NAVIC signals transmitted by navigation satellites, 

propagated through the Earth’s atmosphere, and received by 

the receiver antenna. It emulates the environment of a 

NAVIC receiver on a dynamic platform by modeling vehicle 

and satellite motion, signal characteristics, atmospheric and 

other effects, causing the receiver to actually navigate 

according to the parameters of the test scenario. A NAVIC 

receiver will process the simulated signals in exactly the same 

way as it would those from actual NAVIC satellites. Thus 

simulator provides a convenient signal source for the test and 

validation of receiver function and performance and can also 

be used in NAVIC experiments and studies of signal/data 

processing algorithms. A simulator supports controllable and 

repeatable tests without considering the availability of real 

satellite signals. Finally, it also allows tests with non-on orbit 

satellites, high dynamic, indoor or other critical/specific 

conditions. A NAVIC simulator provides a superior 

alternative for testing, compared to using actual NAVIC 

signals in a live environment. Unlike live testing, testing with 
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simulators provides full control of the simulated satellite 

signals and the simulated environmental conditions. With a 

NAVIC simulator, testers can easily generate and run many 

different test scenarios for different kinds of tests, with 

complete control over the different simulation parameters. 

 
Fig. 1: NAVIC simulator 

SPS Code Generation For SPS code generation, the 

two polynomials G1 and G2 are as defined below: 

G1: X10 + X3 + 1 

G2: X10 + X9 + X8 + X6 + X3 + X2 + 1 

Polynomial G1 and G2 are similar to the ones used 

by GPS C/A signal. The G1 and G2 generators are realized 

by using 10 bits Maximum Length Feedback Shift Registers. 

The initial state of G2 provides the chip delay. G1 and G2 are 

exclusively or for the generation of the final 1023 chip long 

PRN sequence. The time period of the PRN sequence is 1 

mill-sec. The output from G2 depends on the phase selector. 

The different configurations of the phase selector make the 

different C/A codes. 

V. PARAMETER USED 

India has successfully stepped into satellite Navigation 

system with the launch of its first three NAVIC satellites 

NAVIC 1A, 1B and 1C. NAVIC provides two types of 

services, Standard Posting Service (SPS), which is open for 

civilian use and the Restricted Service (RS), for authorized 

users. The system is set to change the facet of navigation, 

surveying, transportation, precision agriculture, disaster 

management and telecommunication in India. In any 

navigation system, broadcast navigation parameters are of 

paramount importance in arriving user position solution at 

user receiver end. NAVIC Navigation data is classified as 

primary and secondary Navigation parameters. Primary 

navigation data of a satellite principally represents its own 

orbit and onboard clock offset in the form of quasi-keplerian 

elements and clock coefficients (Bias, Drift and Drifts rate) 

respectively. Whereas secondary navigation parameters 

includes satellite almanac, ionosphere delay correction 

messages, differential corrections, Earth orientation 

parameters and NAVIC Time offset with respect to other 

GNSS. In existing NAVIC system satellite ephemeris of 

primary navigation parameters are broadcast in the form of 

15 quasi-keplerian elements valid for a period of 2 hours or 

more. Spacecraft ephemeris which represents orbit in the 

form of 9 parameters, i.e., position, velocity and acceleration 

component of spacecraft in Cartesian coordinate system are 

chosen from Russian Global Navigation satellite system 

(Glonass) to improve Time to First Fix (TTFF) of NAVIC 

system with similar existing orbit accuracy. In addition, two 

models of user receiver orbit propagation algorithms with 

proposed ephemeris are briefed and their results are 

compared with standalone Glonass model. 

VI. NAVIC NAVIGATION DATA 

The navigation data (NAV data) includes NAVIC satellite 

ephemeris, NAVIC time, satellite clock correction 

parameters, status messages and other secondary information 

etc. Navigation data modulated on top of the ranging codes 

can be identified as primary and secondary navigation 

parameters. 

A. Primary Navigation Parameter is given below 

Satellite Ephemeris, Satellite clock correction parameters, 

Satellite & signal health status, User Range Accuracy, Total 

group delay 

B. Secondary Navigation Parameters 

Satellite almanac, Ionospheric grid delays and confidence, 

NAVIC Time Offsets with respect to UTC & GNSS, 

Ionospheric delay correction coefficients, Text messages, 

Differential corrections, Earth orientation parameters. 

Signal generated through the calculation and code 

consists 

 Carrier: RF sinusoidal signal with frequency fL5 or fS. 

 Ranging code: The sequences, called PRN sequences or 

PRN codes have special properties which allow all 

satellites to transmit at the same frequency without 

interfering with each other. SPS uses a family of Gold 

codes for its PRN sequences (SPS codes), at a chipping 

rate of 1.023 MHz The PPS(Precise position service) 

uses a unique segment of an extremely long (~1024 

chips) PRN sequence called the RS code, which has a 

chipping rate of 2.046 MHz, ten times that for a SPS 

code. The Gold codes are 1023 chips long, and therefore 

repeat every millisecond. The RS code segment repeats 

each week. 

 Navigation data: This is a binary coded message 

consisting of data on the ephemeris, an almanac, clock 

bias parameters, satellite health status etc . Each NAVIC 

C. Results 
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Fig. 2: Results 
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VII. CONCLUSION 

We have completed the algorithm for calculating the position 

of the satellite at particular time and with the help of keplerian 

equation generates the data. With the help of this generated 

data and by this data we had generated the SPS Signal or can 

say BPSK Signal for Civilian people use. Now after the 

completion of this SPS signal generation RS signal 

generation is takes place for providing special types of 

services to military. 
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