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1 Introduction
Let Q C R? be a two dimentional bounded convex domain with smooth boundary, and F €

H§ () be a vector field. For F' extended by zero outside {2,

I*F(z,0) = / 50 - F(Ily(z) + t0) dt, reR?0ec S ={¢cR?; ¢ =1},

—0
is called the k-th moment Doppler transform of f where Ily(x) = 2 — (x - 0)0 is the projection
of = to #+. We consider the reconstruction of the vector field F' in Q from the measurement of
I°F and I'F on I' ;. appeared in geophysics [1] and medical imaging [2], where 'y = {(z,0) €
0Q x St; +n(x) -0 > 0} with the outward unit normal vector n(x) at = € 99 to Q.

A reconstruction procedure for the solenoidal part of F from I°F has been given in [1]. It has
been also discussed that the irrotational part of F' cannot be reconstructed from I°F. Subse-

quently, the method based on the conventional inverse Radon transform has been studied [2, 3].

2 Reconstruction Procedure and Numerical Results
In this talk we consider the reconstruction by an inverse source problem of the following

system [4]:

0-Vou(z,0)=0-F(x), inQxS', 0 Vo6 =uxb), inQ xS,
u(z,0) =0, onI'_, v(z,0) =0, onl_,

with V,, = (8/0z1,9/dz2). The unique existence of the solution u and v € H*(Q x S*) is known,
and it holds that for (z,0) € 'y,

u(z,0) = I°F(z,0), onT,,

v(x,0) = (x-0)I°F(x,0) — I'F(x,0), onT,.

By identifying § € S* with § € R/27 by the standard polar coordinate, u and v have the

Fourier series

u(x,0) = Z Uy ()€™ and v(z,0) = Z O ()€™ for z € Q.

MmEZL MeEZ

Furthermore, by equating (z1,22) € R? with z = 2y + ixs € C, A-analytic theory [5] leads, for
m=—2—4,-6,...,

R ARTN(S 1 & PN A
“m(z)‘M/mc—zd“m;/fm“m‘%(o(<—z> o) e
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1. Numerical experiments; exact vector field [3] (left) and numerically reconstructed vector field from mea-
surement data with 5% noise (right)

In addition, it holds that
1 v_1(C -2\ ( d¢ dC
vz = 2mi o0 C*Z 27”Z/agv 1=2(6 (CZ> {CZ (-2
U_o_ 2] +i17) f—in—? J
- = dé d Q.
Z/ E+in—=z (f—l—in—z & du, 2€

Finally ug = 2Re(dv_1) and f = 2(Qug+ Ou_») give F = (Re f,Im f), where 0 = (0., +10,,)/2

is the Cauchy-Riemann operator.

Figure 1 shows numerical reconstruction by the proposed method from measurement data

with approximately 5% noise.
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