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Motivation

* Initialization is crucial for convergence

of nonlinear image registration

« US and MRI are often initially only
partially overlapping

» US depicts anatomy only partly

* Proper initialization facilitates reliable

and precise registration
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« Evaluation on RESECT!! dataset with two labels (foreground and superficial structures)
Initizialisation considered a success If position Is within capture range of state-of-the-art

registration methodsl”! (TRE, .., <

__ Very good (< 5 mm)
I Good (< 10 mm)

I Acceptable (< 15 mm)
I Fail (> 15 mm)
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» Current clinical practice is manual
selection of 3D landmarks

Error prone due to needed mental
mapping (lack of orientation and
volumetric coverage)

High inter-observer variation
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Methods
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Initialization task

Initialized MRI-US

Novel initialization procedure that only requires N low-
resolution coarse segmentations

N N
U 'Q'm,l C Qm U Qf,l C Qf
(=1 =1

to initialize multi-modal deformable 3D US to MRI registration
methods.

Euclidean distance transform & applied to each class
individually,

D = P(X (L p)) Dr = P(x(Qr))

resulting in distance maps, where y denotes the characteristic
function.

This leads to a minimization problem wherep =1,2and T €
SE(3) the rigid transformation

N
r o3 z fﬂ (@i © T)() = D (0] dax
=179

Modified gradient descent scheme is employed, with p,
denoting the optimized rotation angle or translation parameter,
d; the partial derivative of the minimization problem, = positive
step size, p,,., regulates maximum parameter update

Di+1 = p; — tsign(6;) min{|8;|, pmax}

Results and Conclusions
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Robustness test Fraction of experiments
falling into quality category considering
percentage of overlap for image overlap
(left) and target area overlap right image

(right)
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Comparison to manual landmark
selection Errors for initialization with four
random landmarks selected from available
landmark pairs disturbed with Gaussian
noise (left) in comparison to errors for our

initialization (right)
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Presented method can overcome error

prone manual landmark selection

 Initialization robust regarding target
area overlap and image overlap

| _ « (Can potentially lead to simplified

; ] clinical routine and more robust results

| : in 3D image registration
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