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Purpose ➔ 

The purpose of this test was to allow students to get a good understanding and apply the 

skills obtained throughout this course. In addition, there were two objectives which were 

needed to be accomplished by the end of this test. Those objectives are as follows: 

Conduct field testing and debug the tracking LabView software code by the student and 

allow student to get familiar with test performing like receiving equipment and operate 

parabolic antenna 

Unfortunately, the Sat Tracker code did not work out, but this report would show what 

the code is and what is the procedure of the project from various angles. Moreover, the 

report will show where is the defect that lead the project to fail.    

Introduction & Background ➔ 

As mentioned, the Petrie Ground Station test was proposed to allow students to control 

small dish antenna and measure the power levels over wide range of azimuth and 

elevation offsets to gauge the maximum power level. Moreover, the LabView code would 

be used to track weather satellites. Thus, this test was split in two main activities. Along 

with this there were several code modifications and changes made after P5 can be found 

in next section. 

Procedure, Discussion, and Interpretation ➔ 

As mentioned above, the test was split in two activities. Activity 1 was required to 

measure the antenna pattern and gauge the peak power. Activity 2 was set to track the 

spacecraft and complete the software. A key thing to keep in mind in that the time zone 

we are working with is UTC time not Eastern so it was assumed the user will enter the 

tracking start and end time in UTC. 

Activity 1: Measurements Petrie Ground Station Dish Antenna Pattern (why we 

tracked weather satellites and not GPS satellites L1 downlink?) this section would 

answer this question in detail.  

The main thing to get out of this activity was to get a good understanding/knowledge 

about the level of accuracy to successfully track a satellite, where in our scenario it was 

PRN 20380. The antenna pattern is used to define the direction in which an antenna will 

radiate energy or receive energy radiated to it. For this test we will be using a parabolic 

dish where it functions by finding the feed at the focus of a revolved parabola surface. 

The antenna operates itself by setting the location of the feed to the satellite antenna. 

Then the energy is reflected from the surface to the focus of the receiving antenna. The 

focus is the point where the antenna gain is maximized. 
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For energy propagation we use concepts such as HPBW, BWFN and solid angles. 

HPBW stands for half-power beam width and can be estimated using the following 

formula:  

𝜃 = 𝑘
𝜆

𝑑
 

where λ is the wavelength of the RF, d is the diameter of the dish and k is assumed to be 

70. Thus, mathematically speaking it is evident that as the diameter gets larger the HPBW 

value gets smaller. Figure 1 displays the HPBW and BWFN. BWFN is defined to be the 

angular difference between the maximum peak and the one of the minimums on the main 

lob. 

 

 

The solid angle can be calculated using the HPBW as follows: 

Ω = (2.39 𝑥 10−4)𝜃𝑑
2 

 where 𝜃𝑑 is the HPBW in degree and the solid angle is measured in steradians units. Due 

to several factors such as structure support and surface imperfections not all the RF 

energy is received. Concepts such as antenna efficiency is used to get an approximate 

energy received with respect to the incoming energy flux by the following set of 

equations: 

𝑃𝑟 = 𝑞𝜋
𝑑2

4
𝜂 

where q is the radio flux and 𝜂 is the antenna efficiency ranging from 55% to 70% and q 

can be found as follows: 

𝑞 = 𝑓𝐵 

where f is the flux spectral density usually given in Jansky units and B is the receiver’s 

bandwidth. 

 

 

Figure 1: Shows the radiation pattern on 
a linear plot. 
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Antenna Pointing Angle System  

The tracking antenna used for this test is controlled by azimuth and elevation. These two 

values have the following limits: 

Elevation: 1 < EL < 90 and Azimuth: 3 < Az < 300. 

It is known when the antenna is pointed at the horizon when the elevation is at zero deg 

and when the elevation is 90 deg we know that it is facing the zenith. For the azimuth is 

similar where when it is at zero deg it is facing north, when at 90 deg we know it is at 

East, when at 180 deg we know it is facing south and lastly when facing West is it at 270 

deg. The dish antenna feed equipped by the tracking satellite antenna can be used by 

microwave transmissions from another transmitting antenna that is close to it. 

The antenna under test (AUT) has an LO value of 1565 MHz, the receiver of the AUT 

has an IF frequency is then 135 MHz. Additionally, the RF -3dB bandwidth is found to 

be 30 MHz. Using all the provide knowledge we can observe the beam patterns of the 

antenna to figure out which direction contains the best RF signal.  

The beam pattern can be defined as the amount of energy received as a function of the 

angular orientation of the incident signal.  

Another key angle which is defined is called the Greenwich Mean Sidereal Time 

(GMST). GMST is defined as the angle between the Inertial X-axis and the earth fixed 

X-axis, which is measured in the XY Inertial plane. GMST can be calculated as follows: 

𝐺𝑀𝑆𝑇𝑈𝑇0  =  100.46061838 +  𝑚𝑜𝑑(0.06570982 ×  𝐷, 24)  ×  360  

where D is number of days since J2000 to the midnight of the day. Using the result from 

above, the GMST for the exact time can be done as follows: 

𝐺𝑀𝑆𝑇𝑈𝑇𝐶 = 𝑚𝑜𝑑(𝐺𝑀𝑆𝑇𝑈𝑇0 +  
1.002737909350795 ×  𝑈𝑇𝐶

24
𝑥360,360) 

where UTC is hours since midnight of a day. The GMST angle is typically used to get the 

local hour angle (LHA) of a satellite of choice relative to the antenna located on earth. 

The LHA can be found by simply summing the GMST and the longitude of the antenna 

and subtracting that from the RA (done via LabView) 

How did the change from the ARO to the Petrie Ground Station effect the activity? 

For antennas which are quite large such as the one present at ARO, a different angle 

pointing system is in use. This angle system uses the local horizon as its reference plane 

and the North direction as the reference axis.  
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The pointing angles for this system can be found by working out the Az and EL from the 

given Dec and RA angles by using the following formula: 

𝑝⃗= [𝑒1𝑥 𝑒1𝑦 𝑒1𝑧] {

𝑐𝑜𝑠 (𝐷𝑒𝑐)𝑐𝑜𝑠 (𝑅𝐴)
𝑐𝑜𝑠 (𝐷𝑒𝑐)𝑠𝑖𝑛(𝑅𝐴)

𝑠𝑖𝑛 (𝐷𝑒𝑐)
} . 

Since these need to be converted into topocentric coordinates 3 rotations need to take 

place (done in LabView). They are as follows and are equated to the pointing vector 

components in the topocentric coordinates: 

𝑝⃗= [𝑒1𝑥 𝑒1𝑦 𝑒1𝑧] {
𝑐𝑜𝑠𝐸𝑙𝑠𝑖𝑛𝐴𝑧
𝑐𝑜𝑠𝐸𝑙𝑐𝑜𝑠𝐴𝑧

𝑠𝑖𝑛𝐸𝑙
} 

𝑝⃗ = [𝑒1𝑥 𝑒1𝑦 𝑒1𝑧][𝑅390°] ∗ [𝑅2𝑙𝑎𝑡] ∗ [𝑅3(𝐺𝑀𝑆𝑇 + 𝑙𝑜𝑛𝑔)] {

𝑐𝑜𝑠 (𝐷𝑒𝑐)𝑐𝑜𝑠 (𝑅𝐴)
𝑐𝑜𝑠 (𝐷𝑒𝑐)𝑠𝑖𝑛(𝑅𝐴)

𝑠𝑖𝑛 (𝐷𝑒𝑐)
} 

 

Following LAB 2 measurements  ➔  

We know the frequency of the transmitter is 1700 MHz so we can get λ by using a simple 

equation λ = c/f = 0.1765m thus using the equation listed in the background section: 

knowing d is approximately 1 m thus HPBW is approximately: 

𝜃 = 𝑘
𝜆

𝑑
= 70 ∗

0.1765

1
= 𝟏𝟐. 𝟑𝟓 𝒅𝒆𝒈 this is an approximate measurement. 

For azimuth: we see the peak value on to be at 174.1 deg so the -3dB drop occurs at 

177.1 and 163. 9 thus the experimental HPBW is 13.2 deg. For elevation we see the peak 

to be at 8.05 deg and the HPBW for this occurs at 14.6 deg.  

The BWFN is found by taking the angular difference between the maximum of the main 

lob and one of the minimums of the main lob. For azimuth we can take such value to be 

185.9 – 174.1 = 11.9 deg. Thus, the HPBW is 11.9 deg. And for elevation it is 17.6 – 

8.05 = 9.55 deg. 

If we take the experimental averages of both the HPBW gives a value of 13.9 deg. 

Thus, solid angle can be found by using the following equation: 

Ω = (2.39 𝑥 10−4)𝜃𝑑
2 = (2.39 𝑥 10−4)(13.9)2 = 𝟎. 𝟎𝟒𝟔 𝒔𝒕𝒓 .  

Due to project failing, I followed LAB 2 measurements to know the antenna 

azimuth/elevation antenna beam pattern (data obtained from LAB 2). 
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Az(deg) peak power 

(dBm) 

Az(deg) peak power 

(dBm) 

Az(deg) peak power 

(dBm) 

5.85 -48.48 102.4 -35.28 207.8 -31.97 

14.63 -33.85 112.7 -37.21 216.6 -35.86 

23.41 -35.75 120 -36.01 225.4 -38.71 

30.73 -37.35 128.8 -37.79 234.1 -33.09 

39.51 -32.69 139 -24.51 244.4 -28.63 

48.29 -32.55 147.8 -27.68 253.2 -28.83 

57.07 -33.71 156.6 -29.63 263.4 -30.62 

65.85 -33.71 168.3 -22.87 272.2 -29.75 

73.17 -34.96 177.1 -28.71 282.4 -46.3 

83.41 -32.95 187.3 -26.96 292.7 -55.55 

92.2 -38.03 197.6 -29.59 303 -36.45 

                                                                                              

𝑓𝐵 = 10.97 x 1−23 ∗ (30 ∗ 106) 3.27 ∗ 10−15 W

𝑚2
 ,  𝐴𝑠𝑠𝑢𝑚𝑒 η = 0.5 d = 1m  

The RF bandwidth of the front-end receiver is 30 MHz at the -3 dB points, flux density of 

ANIK F2 (data obtain from the Telesat, for test purpose only) is about 119.4 

dBW/m2/MHz at 19:03:22.056 UTC (2004/04/24) 

𝑃𝑟 = 𝑞𝜋
𝑑2

4
𝜂 =  3.27 ∗ 10−15 ∗ 𝜋 ∗

(1)2

4
0.5 = -44.2 dBm. 

As we see that the antenna efficiency was low and so was the diameter thus this made it 

difficult to obtain accurate data from/to the satellite. But in ARO trip it would be easy to 

detect satellite and obtain an accurate data in the end, due to big diameter of the satellite 

over there.  

Figure 2: AZ / EL patterns 
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-50 to -79 dBm, then it is generally considered great signal 

-80 to -89 dBm, then it is generally considered good signal  

-90 to -99 dBm, then it is generally considered average signal 

-100 to -109 dBm, then it is generally considered poor signal  

-110 to -120 dBm, then it is generally considered very poor signal 

In both plots displayed in the figures above shows the antenna patterns for both azimuth 

and elevation pattern (Figure 2). It is evidently visible that the graph displays main and 

side lobs for both situations. The key difference to note here is that the azimuthal plot has 

a bigger beam-width than the elevation plot. The azimuth beam width is found to be 0.6 

deg and for elevation it is 0.18 deg. As we can see the elevation beam width is about 5 

times smaller than the azimuthal beam width. But if we used the ARO antenna, both 

azimuth/elevation beam width would have similar beam width value due to antenna 

accuracy and size. 
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Activity 2: Sat tracker code and STK verifications  

Due project failure, the report would go through the defects of the code and see where the 

issue is with. Going into details with each code and see where the mistake is from each 

lab (using ProSat inputs to check the outputs of LabView). But first we need to know the 

LabView tree of the project and follow it. 
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Code 1 ➔ (ep2str) 

 

Figure 3: ep2str 

Implementing the date required for the mission for the test (Epoch to String) with no 

errors.  

Code 2 ➔ (curday)  

 

Figure 4: Curday 

Implementing the date required for the mission for the test (Epoch to date in UTC) with 

no errors.  

Code 3 ➔ (doy)  

 

Figure 5: doy 

The function “Day_Of_Year” calculates the day of the year for the specified date with no 

errors  
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Code 4 ➔ (epsdat) 

 

Figure 6: epsdat 

Implementing the date required for the mission for the test (converts an epoch date to a 

LabView timestamp) with no errors 

Code 5 ➔ (frcofd)  

 

Figure 7: frcofd 

Implementing the date required for the mission for the test (The function 

“FRACTION_OF_Day” calculates the fraction of a day at the specified input LabVIEW 

timestamp) with no errors 

Code 6 ➔ (J.Day) 

 

Figure 8: Julian Day 

Implementing the date required for the mission for the test (The function 

“Julian_Date_AT_EPoch” returns the Julian Date of an epoch specified in a LabVIEW 

Timestamp).  With no errors  
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Code 7 ➔ (ReadStation)  

 

Figure 9: Read Station 

Reading the station ARO file as mentioned in software specifications with no errors.  

Code 8 ➔ (TLE) 

 

Figure 10: TLE 

Reading the satellites file with no errors, re-reading new satellite with each run. Going 

through lab 1 so far, no errors were found. As all the values are matched with the 

software specifications. This means, the issues might be found in Lab 2.  

 

 

 



PAGE 11 

Lab 2 ➔ Code 1 ➔ (GetGMST) 

 

Figure 11: GMST 

Implementing the date required for the mission for the test (insert the date required to 

obtain the Julian day) with no errors.  

Code 2 ➔ (KeplerEquation)  

 

Figure 12: Kepler 

Implementing the data required for the mission for the test (insert the data required from 

the TLE to obtain the eccentric anomaly at t) with no errors.  
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Code 3 ➔ (MeanAnom.Motion) 

 

Figure 13: Mean anom. motion 

Implementing the data required for the mission for the test (insert the data required from 

the TLE to obtain the Current mean anomaly and current mean motion at t) with no errors 

Code 4 ➔ (ECF_Position) 

 

Figure 14: ECF_Position 

The first mistake has been found is the ECF positions is in negative value, and the error 

occurred because the inputs were in Deg already not in Rad. So, the code does not need a 

converter.  
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Code 5 ➔ (ECI)  

 

Figure 15: ECI 

The second mistake was found is the outputs of ECI does not match with ProSat tester. 

And that means the results of the next few files would be wrong as well. This mistake 

might happen due to some mathematical equations in the code.  

From this point we cannot proceed anymore, and the other codes have been verified 

already in Lab 3 and Lab 4. Has been mentioned already that there is issue with the 

outputs in Lab 3 and Lab 4, but we did not know where the source of the error is, but now 

we know where the mistake is. Since all the Codes work properly (as procedures) but 

does not show the right values. Therefore, the ECI needs to be fixed first so we can imply 

the other codes for Range topo, AZ, and EL. Since lab 2 we continued working on the 

other parts of the project to show how the procedures would be regardless the results.  
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Figure 16: TOPO, AZ, EL, AZ rate and EL rate 
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Interestingly, when we put the right inputs from the ProSat into the inputs of the 

LabView such as (TOPO, Az and EL, figure 16) we obtained close values/outputs. But 

when we use the TLE file as input, it always shows error. Maybe the issue is the Sub Vi 

is not executable to do the process or maybe technical issue with LabView. As we know 

TLE file is working already and there is no error with the outputs.  

➔ AZ/EL and AZ/EL rate (we still facing same issue, not accurate values) 
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STKOUT ➔  

The function was outputting, this was more of small updates to make sure the file format 

was correct. Some small things such as correct number of decimal/stings places and the 

correct string format for the epoch date as well. Where we used a for loop to output a file. 

Ep2dat was used to make sure we are in the right datetime. The image below shows the 

code which was updated. We had an issue to display the STKOUT, but this is our results 

so far. We made sure that the output of STKOUT goes into a (. e) file so we can use this 

data and insert it into STK to make sure if our LabView results are right or wrong. 

 

 

Figure 17: STKOUT 
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MAIN VI ➔  

Our main Vi consist of three cases and one big while loop. First case contains TLE file 

and the station file. Second case contains the polar plot function. And third case contain 

the function to read the FAZEL file. This VI is under progress. Moreover, the code kept 

crushing, as it received a lot of data, so I had to keep running the code to receive data in 

the end.   

 

 

Figure 17: MAIN VI, case 1 

Figure (18) shows the first case, contain the TLE file and the read station file. All the data 

coming out from the TLE is index.  
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Figure 18: MAIN VI, case 2 

This figure (19) shows the functions of all the sub vi from lab 2 and lab 1. Moreover, we 

connected the AZ and the EL to the signals generators so they can produce the frequency 

and the power spectrum (we connected the signal to AZ and EL, as the antenna keep 

moving, so it always show signals and frequencies). From here we can know the doppler 

shift and the Gain. We added the color function inside a loop. Then all these functions 

will be added together inside one loop to produce SAT DATA.  

 

Figure 19: Main VI, polar plot 
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This figure (20) shows the functions to produce the AZ and EL on a polar plot. The idea 

behind this function is to insert the polar plot inside for loop and make sure there is MAX 

and MIN for the elevation from 1 deg to 89 deg. We did some changes to the arrays so it 

can be fit to the for loop. We combined the EL and AZ in one mixer and then directed to 

the polar function.  

 

Figure 20: Main VI, FAZEL FILE 

The third case is to test the FAZEL file (as we could not get work on the test day). 

However, we called the file, read the file and then insert it inside for loop (calling AZ, 

EL, AZ rate and EL rate) 

 

Figure 21: MAIN VI, CASE 3 

The output of FAZEL file will be found as (. e) on desktop and then can be used in STK 

to verify LABVIEW results.  
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Some outputs of the Code ➔ 

Showing some results for SAT info, Sat data (frequency, power spectrum, polar plot, AZ 

and EL) 

 

Figure 22: MAIN VI results 

We used STK to verify the outputs from LabView as well 

 

Figure 23: Showing Sat gaps 

And this is was the results, all the satellites are away from 20380 the main satellite (big 

gap between satellites) (figure 23).   
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Next three results showing the different between (20380, STKOUT and Standard 

Object sat) 

The AZ and El for 20380 sat   

 

The AZ and EL for STKout sat  

 

The AZ and EL for standard object sat 
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Link budget (R, f, RcvGain, System Gain) 

This function was made to receive the value of the receiver’s signal. Ideally, we would 

need to calculate a complete link budget. We utilized the following formula to calculate 

the receiver’s link power: 

 

 

 

Here we use the receiver’s EIRP, the free space loss, the receiver gain, and the system 

gain. The system gain is unknown at this point of time and will be calibrates as one of the 

first activities at Petrie Ground Station; but for simplicity sake just so nothing will be 

affected we set it at 0 dB which is obviously not correct, but it chose it as an arbitrary 

value. The receiver gain is provided by the station file and the EIRP is taken from STK 

and was calculated. The only thing we do not know is the free space loss, but it can be 

calculated using the formula listed. All the given parameters are either known or taken 

from the calculated values. To make all this easier we created this Received link function 

to calculate the link budget. The key thing to note is that the R listed in the equation 

given is the topocentric. Since we calculate this value it is outputted as a vector/matrix, so 

we simply take the average of it and use it for the loss calculations. (meanwhile we used 

function made by LabView to calculate the link budget, see figure 24). In LabView, there 

is two functions could be used to find the power spectrum and the doppler shift, these 

values will help us to find the link budget. See in next figure.  

 

Figure 24: doppler and frequency 
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Link Budget. In satellite communication systems, there are two types of power 

calculations. Those are transmitting power and receiving power calculations. In general, 

these calculations are called as Link budget calculations. This function is simply done by 

reading the link file specified for the Petrie Ground Station and the specifications were 

given in the software specifications. We will make this by simply using the same 

procedure as we did with the station file. We created a file which stores all the parameters 

shown in the Link text file stored. We succeed to do that on STK as seen in figure (25, 

26) 

 

Figure 25: Transmission 

 

Figure 26: Transmission inputs 
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Link verification: 

The link budget calculated using the receiver carrier power formula listed above in STK 

and see if it matches with the one calculated by our functions in LABVIEW. We 

compared the free space loss and the carrier power value in dBm with STK. the carrier 

power level in dBm were found to be -30.223 in LabView (figure 22) 

This is the STK verification: 

They are not the same at that instance, but they are within reason, and assuring us the 

calculations are being done correctly. 

Visibility Verification: 

These are the access times found using STK and are used to verify the visibility made in 

STK to compute the AOS and LOS times. The first row is the AOS time and the second 

is the LOS time.  
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STK Verification 

Orbit Verification: 

We imported all the ephemeris files in the STK once again to see if we can match the 

expected orbit from the TLE file. The bad news was that they did not match. Due to some 

issued in LabView calculations, as we could not find where is the major issue so far.  

 

Figure 27: STK verifications 

 

Figure 28: TOPO 

 

After looking to this figure (27), the issued we had maybe because of the wrong 

inclination for our STK out and the standard object satellite. However, we imported the 

topocentric coordinate in the STK to view the orbit and this is the result we got, figure 

(27). The orbit is not correct as expected since it was verified with the STK Test model 

we had done 
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There was may be several reasons why this orbit is incorrect. We feel there must have 

been an issue with the LabVIEW since all the calculation take place over there. 

Moreover, there is also an equivalent possibility that the error may have occurred in STK 

Debug Process➔  

We used the same TLE used during the test to conduct this debugging process 

Initially when we noticed the error the first thing was that we compared the look angles 

as that is what determined the AOS/LOS times. As mentioned in our lab P1 – P5 reports 

we used PRN – 20380 to test this out and it did not give us similar results to our peers. 

We compared the results to Joseph and Arial group as their code was functional and had 

gotten the correct values. Thus, is part did not lead to a positive result. 

Next, we moved on the to all the coordinates in different coordinates system. First, we 

checked the perifocal ephemeris files. We did not find a proper match because we 

imported it into STK and did not matched. Then we followed the chain all the way until 

the topocentric coordinates. It is worth noting that for PRN- 20380 all coordinates did not 

match. So, then we decided to test using ephemeris files used another satellite to see if the 

issue with ephemeris file or the LabView Outputs. But as mentioned before, the whole 

issue was relating to the ECI. 

The satellite chosen was PRN-20380 so we compared the ephemeris files and found no 

match from ECI onwards. First, we investigated the LabView package as all the 

calculation which would be led to any sort of errors are done there. I revised the LabView 

functions and found mistakes in ECI.  

Continuing the debugging process, we then outputted the ephemeris files and compared 

my output files to Josephs’ group. Then I continued with the ECI, I modified code in 

ways which would do the same thing but in a different way to see how the response 

would be. However, I got different results when I implement the data in STKOUT. As 

seen in the next two result ➔  
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The inclination, Raan and the argument of perigee were all correct from the TLE file, but 

some issues were found in the eccentric anomaly and mean motion. This was simply due 

to formatting error in the File I/O library. So, we completely overlooked this for the TLE 

used. The issue was the it was not reading the angle correctly from the TLE. The function 

was reading 1.921 deg where it was supposed to read 192.1 deg. Thus, the corrections 

were made.  

Conclusion 

In conclusion, this course was a great learning experience for me as we got valuable 

knowledge in LabView and STK. We learned different types of integrating techniques 

which would be beneficial for future application. Additionally, I worked with a great 

colleague where the colleague’s dynamic was very easy going which led to understand 

the concept of the project. Although I was discouraged that my partner left me since lab 1 

as I did not get the opportunity to get the software ready to go on the test day. 

The objectives defined for this lab were not fully met but the amount of knowledge I 

acquired was satisfying. I was able to complete the full software but due to several silly 

errors described in this lab report, resulted in the set-back. Along with the coding portion, 

we applied concepts from all 3 units over this course. Concepts such as convolution from 

the analog section, bit rate form the digital section and HPBW from the RF section were 

deemed useful. 

How did the change from the ARO to the Petrie Ground Station effect the activity? 

Moreover, changing the place from ARO to Petrie Ground Station effects on the results 

in somehow. ARO has big antenna and the facility has more options and accessibilities 

for the users to obtain the values in easy way. 

My next course of action would be to make this code word, make it much more user-

friendly and make it in a GUI application. This course and the test day were very 

enjoyable and a fantastic learning experience. 
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This is the list of all the functions in the track project and the distribution of work. 

Software (LAB1) Function name Author 

LabView Curday Yaseen 100%  

 Ep2str Yaseen 50% & Andrew 50% 

 frcofd Yaseen 50% & Andrew 50% 

 readstatoin Yaseen 100% 

 doy Yaseen 50% & Andrew 50% 

 epsdat Yaseen 50% & Andrew 50% 

 Julian.day Yaseen 50% & Andrew 50% 

 TLE Yaseen 100% 

 

Software (LAB2) Function name Author 

LabView ECI Yaseen 70% & Andrew 30% 

 Rad2deg Yaseen 100% 

 getGMST Yaseen 100% 

 KeplerEq Yaseen 100% 

 Mean.Anom.motion Yaseen 100% 

 range_ECF2topo Yaseen 100% 

 range_topo2AZEL(range_topo_position, 

range_topo_velocity) 

Yaseen 100% 

 sat_ecf_position, sat_ecf_velocity = sat_ECF Yaseen 100% 

 STKOUT Yaseen 70% & Andrew 30%  

 stn_ecf_position = station_ECF Yaseen 100% 
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Software (LAB1, 

LAB2, LAB3, LAB4 

and LAB5) 

Function name Author 

STK Testing Yaseen (70%) & Andrew (30%) 

 

 

Software (LAB5) Function name Author 

LABVIEW Main.VI Yaseen 100% 

 

 

Write-up (LAB1, LAB2, LAB3, LAB4 

and LAB5) + Demonstration day 

Author 

 Yaseen 100% 

 

 

Total percentage of each Lab in total ➔  

 Group Member 1: Yaseen Al-Taie 
 

Group Member 2: Andrew Persaud 
 

Activity Software 
Development/STK 

Report Content Software 
Development/STK 

Report Content 

P1 68.75%  31.25%  

P2 94%  6%  

P3 100%  0%  

P4 100%  0%  

P5 100%  0%  

Demonstration 100%  0%  

 

 

YAS. 
 
Signature Group Member 1 

 

AND. 
 
Signature Group Member 2 

 


