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Abstract: The main topic of this article is accuracy assessment of distances measurement by Global Positioning System (GPS). To measure 

the distance between two points where barriers such as tall buildings exist between them, regular geometric shapes are created where 

horizontal angles and sides can be measured. Trimble R3 GPS has been used for conducting this research. The results of this research 
indicate the accuracy of 0.45 cm for measuring distance up to 400 meters. 
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1. Introduction 
It is clear that the help of measuring distances different 

problems such as: solving triangles in triangulation, tri-

latrines, computing the height difference٫ coordinates, 

computing the corrections of evolution in leveling, finding 

areas and a number of other issues can be solved. It is why 

distance is a main measuring component in Geodesy. In the 

past, strips, barriers, and lumber wires were used for 

measuring distances; each of them has different accuracy [5].  

For measuring distances between points where barriers or tall 

buildings exist among them, different geometric shapes are 

created where some angles and sides can be measured and 

the distance is calculated by trigonometric formulas [4]. 

With the development of science and technology and the 

emergence of modern and new equipment such as GPS, the 

issues of measuring distance with greater accuracy has been 

solved. 

 

2. INVESTIGATION 
 

2-1. Measuring distance between points CBM2 and 

CBM3 at Kabul Polytechnic University 

During different times people used various instruments and 

methods for measuring distance. Each of the methods and 

instruments used for measuring distance such as shared, Iron 

meters, wires with relative error of 1:1000 to 1:100000, 

dalnemir optical routers. Each of these instruments has its 

own accuracy [6]. In order to measure distance between two 

points where there is barriers like rivers, regular geometric 

shapes will be created. It is worth mentioning that in terms of 

measuring the distance, it is essential to use fast working, 

accurate equipment considering required precision and field 

conditions [2]. In order to conduct this research, two points 

named CBM2 and CBM3were selected at Kabul Polytechnic 

University. These points are show in Figure 1. It can be seen 

that there is barrier i.e. building among these two points. The 

distance between aforementioned two points was measured 

20 times using Trimble R3 GPS employing Rover method. 

Twenty distance measurements taken between points CBM2  

 

 

 

 

 
 

Figure 1: position of CBM2 and CBM3 are points at Kabul 

Poly technic University . 
 

Table 1. Distance measurements Between CBM2 and CBM3 

points 

No 
Measured Dis Arithmetic mean deviation 

L (m) Vi (cm) Vi2 (cm)2 

1 844.216 -0.4 0.16 

4 844.212 0 0 

8 844.213 -0.1 0.01 

2 844.268 +1.1 1.21 

3 362.412 +0.2 0.04 

4 362.417 -0.3 0.09 

5 362.418 -0.4 0.16 

6 362.413 +0.1 0.01 

7 362.412 +0.2 0.04 

16 362.418 -0.4 0.16 

11 362.403 +1.1 1.21 

14 362.417 -0.3 0.09 

18 362.418 -0.4 0.16 

12 362.412 +0.2 0.04 

13 362.414 0 0 

14 362.418 -0.4 0.16 

15 362.415 -0.1 0.01 

16 362.412 +0.2 0.04 

17 362.413 +0.1 0.01 

46 362.418 -0.4 0.16 

 

Mid arithmetic results of measurements are calculated using 

the following formula [1] 

  ̅  
∑   
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 ̅= 362.414m 
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Arithmetic mean deviation of the measurements is calculated 

using the following formulas and the results are recorded in 

the Table 1. 
       ̅ 
[  ]    
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The mean square error for all the measurements were 

calculated using Bessel’s formula and the results are shown 

below: 
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Marginal error while measuring the distance between the two 

points is calculated as below: 
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Mean square error of the distance is calculated employing 

the following formulas  [3]. 
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The relative mean square error is: 
 

 
 

    

           
 

    

       
 

 

     
 

 

     
      

The relative marginal error is calculated with following 

formulas: 
   

 
 

    

       
 

 

     
 

 

     
             

 

3. Discussion and Conclusion 
The research illustrated that measurement of distance less 

than 400 meters with GPS was conducted with 0.45cm mid 

square error and with a relative error of 1:80000. As a result 

It can be said that distance measurement is one of the basic 

measurable quantities in Geodesy and it can help to solve 

various problems. In a geodetic network Trimble R3 station 

GPS can be used instead of shared for measuring the distance 

between points, with a higher accuracy. 

 

4. Acknowledgment 
I would like to thank from my respectful and honorable 

advisor Professor Abdullah Nasir who guided and helped me 

a lot in the writing process of this research paper.  

 

5  References: 
[1] S. Sargand. Mapping Basics of Kabul Polytechnic 

University. Kabul, Afghanistan. Pp 215-350. 1397 

[2] H. L Bernard Hand .Global Navigation, Satellite 

Systems Spring, Veriag Wien, New York. Pp 124-

245. 2008 

[3] В. Д. Ьольщакоь. Теория математеической 

оБраъотки Геодезических измерений. Pp. 85-98. 

1977 

[4] H.Li Berd and Herbert. Global Navigation Sarelire 

Systems Springer Verlag Vien. New York. Pp 15-

32. 2008 

[5] W.M Schofied and Breach. Fundamental of Remote 

sensing (2ed) Lincre House Jorden Hill, Oxford. Pp 

45-85. 2007 

[6] Xu Algor ithms and Application. Guochang GPS 

They, (2) Spring Heidelberg New York. Pp 265-

289.  1988 

  

6  Biography 
I was born in 1965 in Kabul. I have 

defended my MSc in 1988 in Kabul 

PolytechnicUniversity. I am as a lecturer at 

Geomatics and Cadastre faculty of Kabul 

Polytechnic University. 


