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CALCULATION OF TOMOGRAPHIC PROJECTIONS 

V. I. Vlasov and V. P. Kurozaev UDC 517.39 

The article suggests a method of calculating tomographic projections. 

The problem of interaction between x rays and the substance of the investigated object, 
arising in the field of computerized tomography, reduces to the calculation of tomographic 
projections [i]. The present article submits a method of calculating parallel and bundle tomo- 
graphic projections for one class of images of the section of the object; the terminology 
and some of the designations are taken over from [i], 

Let w and ~ be the applicates of points of the plane of the object's section in the 
initial system x, y and in thesystem of coordinates x, y rotated through the angle 6, re- 
spectively, w ~ we -~ ; let ~(x, y) and~0(x, ~) be the distribution of the absorption coeffici- 
ent by the material of the object in the initial and in the rotated system of coordinates, 
respectively, ~0(x, ~ = ~(x, y) ; the function ~(x, y) is called the image of the section of 

.... A 
the object. Then for x rays passing along the straight line x = const, the logarithm of the 
ratio of its intensity at the entrance intothe object to the intensity at the exit from 
the object, called the parallel tomographic projection ps(x) of the section, is determined 
by the formula 

........ 

oexP i 6 - -  -~- 
Assume that from the source lying at the point , there emerges a beam in the [(o )] d i r e c t i o n  p a r a l l e l  to  t h e  v e c t o r  exp i ~ - - t - ~  + ?  ; t he  l o g a r i t h m  of  t h e  r a t i o  o f  i t s  i n -  

t e n s i t i e s  a t  t h e  e n t r a n c e  i n t o  and a t  t h e  e x i t  f rom t h e  o b j e c t  i s  c a l l e d  t h e  b u n d l e  p r o j e c t i o n  
h~(y)  o f  t h e  s e c t i o n ;  i t  i s  c o r r e l a t e d . w i t h  t h e  p a r a l l e l  p r o j e c t i o n  by t h e  r e l a t i o n  [1] 

. hl3(Y) :- Potl3,v) (x(~, ?)), (2) 

where  t h e  dependences  x ([3, V), 0([5, ~,,) have the  form 

x = - - p s i n  7, 0 = [ ~ + ? .  (3) 

We introduce the notation: l, n are integers, n = I, 2, ..., N; I = i, 2, ..., Ln; g(n, f) 
is the region bounded by an ellipse with the center at the point R(n, l)exp[i~(n, /)], the semi- 
axis a(n, l), b(n, l), the first of which is inclined to the radius vector of the center of the 
ellipse at the angle ~(n, /):; if for some n o , l 0 we have R (no, 10) = 0, then we put 
~(no, 10) = 0; g(0) is the region bounded by an ellipse with the center at the origin of coordinates, 
semiaxes a(0), b(0), the first of which is inclined to the x axis at the angle #(0). 

Let us examine the class of images ~(x, y) for which the following condition is fulfilled; 
the section of the object is the domain g(0); g(& 0~g(0) for all n, l; the sets G(n), deter- 
mined by the relation 

L~ 

G ( n ) =  U g ( n ,  l), (4) 
l : l  
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do not intersect pairwise; 

I N 
k (o), w E g (o) \ U a(n), 

~(x,  v) = I ,,::~ (5) 
L k(n), wEO(n), 

where k(0) and k(n) are specified constants. 

For any image ~(x, y) from the examined class, the parallel projections are expressed by 
the formula 

N 

Po (}) = k (0) Po (0, ~c) - -  %z2 [k (0) - -  k (n)l Po (n, x), (6)  
n = l  

the bundle projections are found from this with the aid of relations (2), (3). 
(6) the value of Ps(0, x) is determined by the equality 

po (0, ~) = 2 I / A  (0) a (0) b (0) - -  A'  ( 0 ) )  2 , 

where 

In formula 

(7)  

A (0) = sin 2~ (0) 
1 -- cos 2r (0) cos 2 [~  (0) -- 01 

(0) = arctg a (0) 
b (o) ' 

and the values of p o ( n ,  x) are calculated in the following manner. 

Specifying the values n, ~, e, and putting I = i, 2, 
9(n, l, ]; x, 0) for all combinations of Z, j by the formula 

(8) 

(9) 

�9 .., Ln; j = -- I, i, we calculate 

y(n, l, 1; x, 0 ) =  R(n, /)sin[q~(n, l ) - - 8 1 - t - B  (n, l; O ) •  

a+_j 
• C(n, l; x, O) § ( - -  I) 2 V A ( n  ' l; 0)a(n, l)b(n, l)--A~(n, l; O)C~(n, l; x, 0), (10) 

where 

A (n, l; 0 ) =  
sin 2e  (n, l) 

1 - cos 2~ (n, 0 cos 2 [~ (n, 0 + r (n, 0 " o ]  
(n) 

B (n, l; 0 ) = -  
cos 2a (n, l) sin [qp (n, l) + (It (n, l) - -  01 

1 - -  cos 2~z (n, l) cos 2 [cp (n, l) + 6p (n, l) - -  01 (12) 

C (n, l; ; ,  0) = R (n, l) cos [m (n, l) - -  0l - -  x, (13) 

a (n, t) = arctg a (n, l) 
b (n, l) (14) 

We arrange the obtained set of values y(n, l, ]; x, 0) (see (i0)) in the form of a nondecreasing 
sequence of s, and denote: 

(n, L, L; ?, 0 ) =  y(s), s - 1 ,  2 . . . . .  S. (15) 

The subscripts s for which the equality 

s 
i~ = 0 (16) 
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is fulfilled are arranged in the form of an increasing sequence of q: q = 1, 2, ..., Q. Then 
the sought value of po(n, ~ is determined by the expression 

Q Q--! 

po(n, ~ - - X g ( s q ) - -  ~.~y(s~+ 1 ) - - y ( 1 ) ,  
q : l  q=l  

(17) 

in the same way with the aid of formula (6) we find the parallel projection, and with a view 
to formulas (2), (3) we find the bundle projection for any image V(x, y) from among the class 
under examination. 

NOTATION 

x, 5' Cartesian coordinates; i, imaginary unit; r, ~, polar coordinates;w--x+ig=rexp!i~); 
=~+ iV= wexp(--i0); ~(x, V), absorption coefficient of radiation as a function of the coordi- 

nates (image of the section of the object); B, Y, bundle coordinates; p0(~) , parallel tomo- 
graphic projection; hE(y) , bundle tomographic projection. 

i. 
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SURVEYS 

INTERACTIONS OF ATOMS AND CALCULATION OF TRANSPORT COEFFICIENTS IN 

METAL VAPORS AND THEIR MIXTURES WITH GASES 

K. M. Aref'ev and M. A. Guseva UDC 533.15 

In kinetic theory [i, 2], the transport coefficients of a gas are expressed in terms of 
collision integrals. In particular, in the first approximation of the theory of Chapmanand 
Enskog, the viscosity and thermal conductivity of a dilute, single-component gas, and the 
coefficient of diffusion of a dilute binary mixture are given by the formula 

5 ]/'~mkT 
16 ~ o ~  ~2,2)* ' ( i )  

5 
~, : tic o 

2 ( 2 )  

(for a monatomic gas), 

3 ~/2~m12kT 
D12 -- _ _  2 o(~, I)* ( 3 )  16nm12 ~(Y12 real2 

The reduced collision integrals 

t \  rim12 / ' " 2 2 ( / +  1) ne l2  

are computed with the help of relations taking into account the interaction of molecules in 
collisions based on the conservation laws of mass, momentum, and kinetic energy: 

i dR/R~ 
%(g, b) - -  ~ - - -  2b [1 --b~/R ~ - -  ~(R)l(m1292/2)] 1/2 ' 

Rm 
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