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Abstract 
 
In the beginning, from TăieturaTurcului, we made a backwards multiple intersection. We have chosen this method 
because the points we had as visas  areunstationable and the station point is stationable. After finishing the 
measurements on the field, the backwards multiple intersection and the polygonal route, the next step was processing  
the data from the measurement. For processing the data, we applied the matrix method for the backwards multiple 
intersection and for determining the provisional coordinates of the beginning point we used the baricentric procedure 
of the backwards intersection method. 
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INTRODUCTION 
 
The aim of this paper was to create a supported 
polygonal route by a targeted departure 
visa/sign from Taietura Turcului  up to the GPS 
point inside the University of Agricultural 
Sciences and Veterinary Medicine Cluj -
Napoca  in order to review the USAMV Cluj-
Napoca situation plan. 
We achieved  a backwards multiple intersection 
from Taietura Turcului taking as sings/visas the 
following points of Cluj-Napoca support 
network  : 47 ( hill Hoia ) , 215 (Steluta ) , 46 (  
St. Michael Cathedral) and 844 ( relay TV) . 
We have  chosen this method because the 
points in question are nonmobile and the 
station point is mobile. 
First, we calculated provisional coordinates of 
the point 01 by the backwords  intersection 
method (Moldoveanu, 2004),  the barycentric 
coordinates procedure (Ortelecan and Pop, 
2005; Ortelecan, 2006). 
 
MATERIALS AND METHODS 
 
In order to calculate the weights of each point, the  
coordinates of point 01 respectively we used the 
following formulae: 

 
 
RESULTS AND DISCUSSIONS 
 
On the basis of the known coordinates we 
calculated the guidelines of the points. The 
results obtained by means of the baricentric 
coordinates method are presented in Table 1. 
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Figure 1. The angles used in intersection 

 
 
 
 
 

 
 

 
Table 1.The provisional coordinates of point 01 

 
After the calculation of point 01 provisional 
coordinates, we switched to calculating the 
final coordinates  calculation  through the 
matrix method. 
 
Calculation of the guidelines: 
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Table 2. Guidelines calculated 

 
 
Distances calculation : 
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Table 3. Distances between given points 

 
 
Calculating the directioncoefficients: 
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Table 4. Coefficients a1 

a1 -270.6223108
a2 76.86352116
a3 287.3242858
a4 45.03396208
[  ] 138.5994582  

 
Table 5. Coefficients b1 

b1 -106.341336
b2 163.969293
b3 -100.0208049
b4 -53.23376482
[  ] -95.62661279  
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Table 6. Free terms 

 
where: 
Ri-(directions measured on the ground) 

RiiZi    
 

where : n – visa number                                                          
            [Zi] –   Zi sum 
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The equation system: 
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Applying the 1-3 Schreiber rule , the system is: 
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For the matrix solving we used  direction 
coefficients matrix (A) , the matrix free terms 
(L) and  correction matrix (X ). 
The correction matrix is obtained with the 
formula: 
 
 
 
 
 
 
 
 
 
 

        l5→0 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The calculation of the final coordinates: 
 

Table 7. The final coordinates of  point 01 

Pct X=X’+ΔX0 Y=Y’+ ΔY0

01 587266.138 390436.143  
 
On the basis of point 01 final coordinates, we 
achieved a supported polygonal route by two 
spots inside USAMV Cluj-Napoca (Figure 2). 
 

  lAAAX 
 *1*

























][][

44

33

22

11

ba

ba

ba

ba

ba

A

























5

4

3

2

1

l

l

l

l

l

l 











Y

X
X































626613.955994582.138

233765.5303396208.45

0208.1003242858.287

969293.16386352116.76

34134.106622311.270

A














6266.952338.530208.10016396933413.106

5995.1380340.453243.2878635.766223.270
A



























10000

01000

00100

00010

00001

P






























000000.0

002175.0

006325.0

002075.0

002075.0

I












0100045.0

0114319.0
X



 

170 

 
Figure 2. Polygonal route 

 

For the preparation of the route we conceived 
the table that comprises the guidelines 
calculation, horizontal distance, provisional 
rectangular coordinates, coordinates correction 
and final rectangular coordinates (Table 9). 

 
Table 8. Coordinates 

 
 
We also calculated the overall length of the 
route, the total coordinates error( X , Y),and the 
coordinate unit error (Table 10). 
 

 
Table 9. Polygonal route coordinates 

 
 

Table 10. Coordinates errors 

 
 
CONCLUSIONS 
 
Because of the fact that the non-openings 
ranged within tolerance limits, we considered 
the points to be fixed , thus checking the entire 
network of the university (points marked in red 
on Figure 3). 

Review plan USAMV situation inside Cluj-
Napoca was the figuration of the plan of the 
new building on campus , " Life Sciences 
Research Center " completed in 2009 and the 
bridge over the PârâulȚiganilor facilitating 
access to the building. Since the situation of the 
university plan was last updated in 2006, these 
buildings did not exist at that time, it was 
necessary to update the plan (Figure 3). 
All details of the building or bridge , were 
taken from station 192, 315 respectively in the 
immediate proximity of the two structures ( 
Figure 3). 
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Figure 3. UASVM Cluj-Napoca situation plan 
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