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1. Purpose of the exercises:  

 

The aim of the exercise is to improve the skills of the JRC GPS NAVIGATOR re-

ceiver with particular emphasis on GPS, DGPS and SBAS functions to determine the 

position and assess its accuracy on the basis of statistical analysis and error theory. 

 

2. Theoretical issues: 

 

To pass the exercise it is necessary to know the rules of operation of GPS and DGPS. 

In particular, the following apply: knowledge of GPS and DGPS segments, pseudo-

distance measurement orchards, error sources, rules of determining differential correc-

tions and their transmission, accuracy obtained. 

3. Conduct of the exercise: 

 

Before you start the exercise you should read the description of the measurement sys-

tem and the layout of the company manual of JRC GPS NAVIGATOR. 

 

Divide the tasks in the group into:  

- enrolment, and 

- handling of JRC GPS NAVIGATOR receiver, 

changing during the exercise. 

 

1. Switch on the receiver by pressing the PWR/CONT button. 

2. Adjust brightness and contrast. 

2.1 By briefly pressing the DIM button, select the screen brightness scale (three 

levels) appropriate for the prevailing lighting conditions in the laboratory. 

2.2 By briefly pressing the PWR/CONT button, select the screen contrast level 

(13 degrees) appropriate for the user or MENU > ENT > 1.DISPLAY> ENT > 

1.CONTRAST>ENT> up/down arrows. 

2.3 Set day/night mode > MENU> ENT> 1.DISPLAY> ENT> Down arrows to 

6th REVERSING MODE> ENT> NORMAL>ENT .  Save and explain the 

available options.  

3. Registration of geographical coordinates of the GPS position. 

3.1 In the main menu, select "6. GPS / BEACON / SBAS" to display the GPS / 

Beacon / SBAS settings. Confirm by pressing ENT (when the function is locked, 

simultaneously hold down the "0" and "menu" buttons on the keypad). Select 

1.GPS MODE and select GPS Alone. The symbol in the lower bar should 

change to "G". 

3.2 Record the receiver's indications for 10 minutes (every 30 seconds) and rec-

ord the results in Table 1 (appendix): 

3.2.1. the latitude, 

3.2.2. longitude, 

3.2.3. space segment - to display the space segment press DISP button 

several times (Note the id numbers of satellites and monitor them. If they 

change make a note of it.) 

4 Recording of geographical coordinates of DGPS positions 
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4.1 Select "6. GPS / BEACON / SBAS" in the main menu to display the GPS / 

Beacon / SBAS settings. Confirm by pressing ENT (when the function is locked, 

simultaneously hold down the "0" and "menu" buttons on the keypad). Select 8 

BEACON/SBAS and confirm with ENT. Select 1.STATION SELECT >ENT 

and select "AUTO". Return by pressing the CLR button. 

4.2 Select 1.GPS MODE and mark BEACON. The marking in the lower bar 

should change to 'D'. 

4.3 Record the receiver's indications for 10 minutes (every 30 seconds) and rec-

ord the results in Table 2 (appendix): 

4.3.1. latitude 

4.3.2. longitude 

4.3.3. space segment - to display the space segment press DISP button 

several times (Note the id numbers of satellites and monitor them. If they 

change make a note of it.) 

. 

5.Registration of geographical coordinates of SBAS positions. 

5.1 Select "6. GPS / BEACON / SBAS" in the main menu to display the GPS / 

Beacon / SBAS settings. Confirm by pressing ENT (when the function is locked, 

simultaneously hold down the "0" and "menu" buttons on the keypad). Select 

1.GPS MODE and select SBAS. The "S" symbol appears in the space segment. 

5.2 Record the receiver's indications for 10 minutes (every 30 seconds) and rec-

ord the results in Table 1 (appendix): 

5.2.1. latitude 

5.2.2. longitude 

5.2.3. space segment - to display the space segment press DISP button 

several times (Note the id numbers of satellites and monitor them. If they 

change make a note of it.) 

 

4. Results and report 

Each point (3,4,5) must be accompanied by a conclusion in aspect of calculations 

and measurements. At the end of the report, include the conclusions in terms of the 

exercise carried out. These conditions are necessary to pass the exercise positively. 

 

1) Calculate the mean values and standard deviations of , ,  h. 

2) Make a chart showing variation of , ,  h and their means and standard deviations. 

Find a moment of space segment change, if any 

3) Calculate the root mean square error for the positions obtained (GPS, DGPS, 

SBAS). 

4) Compare the root mean square errors and draw conclusions. 

5)  Complete the report with the conclusions of the studies carried out. 

 

NOTE: The original of the measurement tables should be included in the report. 
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Measuring table 1 

 

GPS 

 

 

Date: . . . . . . . . . . . . . .  Time: . . . . . . . . . . . 

 

No. Latitude () Longitude () 
height 

(h) 
Changes in tracked space segment 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

Persons performing the exercise: 

 

 

Signature of the instructor: 
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Measuring table 2 

 

DGPS 

 

 

Date: . . . . . . . . . . . . . .  Time: . . . . . . . . . . . 

 

No. Latitude () Longitude () 
height 

(h) 
Changes in tracked space segment 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

Persons performing the exercise: 

 

 

Signature of the instructor: 
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Measuring table 3 

 

SBAS 

 

 

Date: . . . . . . . . . . . . . .  Time: . . . . . . . . . . . 

 

No. Latitude () Longitude () 
height 

(h) 
Changes in tracked space segment 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

Persons performing the exercise: 

 

 

Signature of the instructor: 
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