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Abstract : In this paper, there is an implementation, verification, and graphical demonstration of a software application, which
can be used swiftly over different preliminary orbit determination methods. A passive orbit determination method is used in
this study to determine the location of a satellite or a flying body. It is named a passive orbit determination because it depends
on observation without the use of any aids (radio and laser) installed on satellite. In order to understand how these methods
work and how their output is accurate when compared with available verification data, the built models help in knowing the
different inputs used with each method. Output from the different orbit determination methods (Gibbs, Lambert, and Gauss)
will be compared with each other and verified by the data obtained from Satellite Tool Kit (STK) application. A modified model
including all of the orbit determination methods using the same input will be introduced to investigate different models output
(orbital parameters) for the same input (azimuth, elevation, and time). Simulation software is implemented using MATLAB. A
Graphical User Interface (GUI) application named OrDet is produced using the GUI of MATLAB. It includes all the available
used inputs and it outputs the current Classical Orbital Elements (COE) of satellite under observation. Produced COE are then
used to propagate for a complete revolution and plotted on a 3-D view. Modified model which uses an adapter to allow same
input parameters, passes these parameters to the preliminary orbit determination methods under study. Result from all orbit
determination  methods  yield  exactly  the  same  COE  output,  which  shows  the  equality  of  concept  in  determination  of
satellite&rsquo;s location, but with different numerical methods.
Keywords : orbit determination, STK, Matlab-GUI, satellite tracking
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

00
76

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/60076.pdf

