










computation process, based on transformation relations of 
the stereomodel coordinates: 

where: Xi,Yi,Zi are the coordinates of an observed point 
in the object-space system; 

xi,yi,zi are the stereomodel coordinates of the 
same point: 

s is the scale factor of the stereomodel; 
R is the rotation matrix of the angles �f�,�w �,�~� {lf,w,Jt') 
X

0
,Y

0
,Z

0 
are the displacements corresponding to the 
coordinate axes. 

The ending of the absolute orientation computation process 
is determined by the accomplishment of some stability and 
accuracy conditions similar to those of the relative orien
tation. 

The whole �c�o�m�p�u�t�~�t�i�o�n� process described above has been pro
grammed in Fortran language: the final output data consist 
of the list of the object-space three-dimensional coordina
tes of the points defining the recorded ship model trajec
tory. With an auxiliary programme, an automatic graphical 
representation of the trajectory points can be obtained 
usinq a plotter, at a proper scale. 

4.EXPERIMENTAL RESULTS AND CONCLUSIONS 

Observation processing of one of the pair of photograms 
taken under the above-mentioned conditions (Fig.3) gave 
the results shown, as an example, in table no.2. 

The graphical representation of the computed coordinates 
of the observed points renders the trajectory of the naval 
model (Fig.4) making possible the performing the required 
studies regarding the driving parameters. The analyses of 
the final data resulted in a 0.005 m accuracy for the 
control distance between the "bow" and "poop" points. The 
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experimental studies give the possibility to draw the fol

lowing conclusions: 
- the application of some automatic identification 

methods of the correspondent points defining the 
trajectory recorded on the two photograms of a 

pair simplifies the imaqe coordinates measurement 

process and increases the certainty degree of the 
final results; 

- the applied method is economical from point of 
view both of the required photogrammetric equip

ment and photosensitive materials, and amount of 
computation necessary for observation processings 

- the photogrammetric determination of the trajec
tory of naval models which are a subject of dri
ving tests in gyration meets the accuracy requi

rements imposed by the designers and researchers 

in the field of the naval constructions. 

Table no. 2 

Computation Number Number Res.v.par. Res.err. of ob.-coord 
of max. m.s. max. m.s. 

itera- X-Y Z X-Y Z of 

step points tions (mm) (mm) (mm) (mm) (~m) (mm) 
============================================================ 
Rel.orient. 

Stereomodel 
Abs.orient. 

14 

38 

12 

g*) 0.052 0.015 

0.086 0.042 

5 26 17 16 11 
============================================================ 
M) including the detection and elimination of two erroneous 

points of relative orientation 
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Fig. 1- Loco tion of photographing stations and control points 
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Fig. 2- Diagram of computation tolerances for relative orientation 
( TLR} and absolute orientation ( T LA} 
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. :_points of model trajectory 

Fig.3 - Sfereopair of a gyration test 
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Fig. 4- Plotted trajectory of the gyration test in fig .3 
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