(Circular) Tomosynthesis
and
(Random Conical Tilt) Transmission Electron Microscopy
Formulas given during the “ToRIID” seminar of March 3, 2009 at St.Jean des Vignes

Forward model:

Py(U, V) = J-f(tlj +Uo + VP)dt
n = (sinB,cosg, sinB,sing, coso)
a = (=sin¢, cos¢, 0)
B = (-cos¢,-sing, 0)

Backprojection (= “tomosynthesis”):

21
b(x) = #p(x) = jo Pt V)| = 4 g d¢

vV = x-Bt/(cos6y)

BL = (-cos6,cosd, —cosO,sing, sind)
(It may be helpful to note that vcos0, = v+t)

Fourier-slice theorem:

PV vy) = (= O)F(vuq+VV;§L/(cos90))

cos0

Filtered backprojection (FBP):

21
fr(x) = 2pF(x) = jo pgw,v)‘u C o 00

= X- El
Pi(vi, vy) = (€0S0Q)P (v, v,,€0S00) |v|
(Note: pF is not in tomosynthesis format but in the tilted (perpendicular) plane)

F(v) if ﬂ <sind
Fr(v) = - V]| 0
0 otherwise (in missing cone)
whereas
F(v)D(6 v
Bv) =4 |V il
0 otherwise (in missing cone)

for some angle-dependent function D(8) .

Now, I need some diagrams, and the proofs of all this. Rolf. March 5/09



