












of them im.i te.tes normal survey with relation B: Y= 0 , 6 and the 
second - symmetrical convergent survey where B: Y= 2, = 50. 

The accomplished researches enable us to dravv following 
conclusions·: 

I . The most favourable relation B: Y is in the range from 
I ,5 to 2, 5. In this case accuracy of space coordinates deter
mination is not influenced by variations of angle of conver
gence from 60° to I20° . ·;·d th equidistance stereoscopic pair 
of symmetrical- convergent survey with IOO% overlap covers an 
area �~�~�i�c�e� or thrice as big as that covered by stereoscopic 
pair of normal survey. Errors of space coordinates determina
tion along the Y axis reduce by the factor of I , 5- 2, along 
other �~�v�o� axes the variations are negligible. 

2. Oncoming survey (with angle of convergence equal to 
ISO ) which assures better accuracy of space coordinates de
termination at the margin of picture may appear useful in 
surveying the sections of underground workings. Survey with 
coincident axes has no advantages over other methods of sur
vey whereas the results of position data determination are 
nru.ch more approximate. 

As a conclusion we may say that analytical modelling 
method permits effectively choose optimal variant of photo
erammetric survey which secures necessary accuracy in solving 
mining and other engineering problems with minimal time and 
labour expenditures. 

Conclusions inferred from analytical modelling are in 
good agreement with the results of processing of real photo
graphies of special stands. 

Processing technique serving as a basis of analytical mo
delling was used in working out recommendations to detecting 
deformations in buildings, constructions and also in geome
chanical models which are being set up to study rock pressure 
manifestations. 

The same technique was unexpectedly applied in restorati
on of Voskresensk Cathedral in New �~�T�e�r�u�s�a�l�e�m� Abbey, Istra, 
near Moscow which was destroyed during the �~�r�r�o�r�l�d� ;,7 ar II . 

It was necessary to determine some dimensions of the Ca
thedral's lost elements. Several amateur archive photographs 
from which stereoscopic pairs could be compiled vvere used for 
the purpose. The points of the Cathedral' s remaining part we
re identified on the photographs and their space coordinates 
were detected by geodethic methods. Some of the identified 
points \Vere used as control points, the rest were meant to 
check up the solution of problem. 

Accuracy of the dimensions detected by the comparison of 
results of different stereoscopic pairs processing and by de
viations from geodethic values was of the order of I5- 20 em 
which appeared quite satisfactory for the demands of the Ca
thedral's restoration. 



Table 3 

~ Number o:f Model 
•rl 
0 
P4 1 2 3 4 5 6 7 8 9 10 11 1 2 

crt 
0 m ,mm . Errors roi,mm 
l2l mz,mm 

0 , 30 0 , 33 0 , 30 0 , 28 0 , 29 0 , 23 0 , 17 0 ,15 O,ILJ. 0 , 24 0 , 19 
I 0 , 09 O, Io O, IO O, IO O, IO O,II 0 , 13 0 ,13 0 , 24 0 , 42 0 , 20 

o ,I7 o ,rs o , I6 o,I4 o ,I5 0 , 13 o , r2 o , I3 o , I7 0 , 32 o , r5 

0 , 31 0 , 34 0 , 37 0,35 0 , 36 0 , 28 0 , 21 0 , 16 0 , 24 0 , 37 O,IB 0 , 25 
3 0 ,17 0 ,17 0,15 O, I2 O,I3 0 , 09 O,I4 0 ,18 0 , 33 1,40 0 , 09 0 , 12 

o,r8 o ,r9 o,rs o,r6 0,17 o,I4 o ,r3 o ,r3 o ,I8 o ,34 o , o9 o,r5 

0 , 29 0 , 31 0 , 27 0 ,25 0 , 27 0 , 21 0 , 15 0 ,14 O,II 0 ,2o 0 , 15 
7 0 , 09 o , o9 o ,ro o , o9 o , o9 o,ro o ,r2 0 ,15 0 ,20 1,20 o ,r5 

0 ,09 0 , 09 0,09 0 , 09 0 , 09 0 , 09 O,II O,I2 O,I4 0 , 29 O,IO 

0 , 28 0 , 31 0 , 32 0 , 3I 0 , 32 0 , 24 O,I9 O,I7 0 , 22 0 , 34 O,I7 0 , 22 
9 O,I6 O,I5 O,I2 O, II O,I2 O,IO O,I3 O,I6 0 ,31 I,30 0 , 08 0 ,12 

0 , 09 0,09 0 , 09 0,09 0,09 O,IO O,II O,I3 O,I7 O,I8 0 , 09 O,II 

Mean square errors in the whole model 
(with 25 points) 

0 , 29 0 , 32 0 ,32 0 , 30 0 , 31 , 0 ,24 O,I8 O,I7 0,20 0 , 32 0 , 28 0 , 20 
0 ,13 O,I2 0 ,12 O,I2 O,II O,II 0,13 O,I7 0 ,29 I,25 0 ,5I 0 ,14 
O,I3 O, II 0,13 O,I2 O,I2 O,I2 O,II O,I3 O,I4 0 ,32 0,09 O,I3 
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