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What are we looking for?

The integration of multimodal data presents a challenge in cases when the
study of a given phenomena by different instruments or conditions
generates distinct but related domains (®1, ®7).
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State of the art

Semi-supervised Manifold Alignment (SSMA) Ham et al. 2005

@ Find the mappings f : &1 - S and g : &5 — S, (S is a common
embedding space) by minimizing:

C(f.g)=u) |Ifi—gll®+f Lof+8 Log (1)
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State of the art

Manifold alignment Procrustes approach - C. Wang et al. 2008
@ Compute L¢, and Lo, .
@ Find their eigenvectors as embedding coordinates.

© Use Procrustes analysis on the known correspondences to find a
mapping from the embedding of one domain to the other.
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Diffusion Transport Alignment (DTA)

We propose to use an inter-domain diffusion process that connects both
domains.

© DTA starts off computing a diffusion operator in each domain by row
normalizing an a—decay Kernel (Moon et al. 2019).
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Diffusion Transport Alignment (DTA)

We propose to use an inter-domain diffusion process that connects both

domains.

@ Extract the probabilities of transition from every observation in ®; to

every ¢ € C. And from every c € C to $».

© Compute Py, ¢, as follows:

P£1 P£2
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Diffusion Transport Alignment (DTA)

We propose to use an inter-domain diffusion process that connects both
domains.

@ Similarly, in the opposite direction we compute Pg,¢,. These two
quantities represent the transition probabilities from observations of
one domain to the other. Thus, we can extract a distance as follows:

Dij = ||Po,0,(i,:) — Péz(.i? 2 + [|Poyo, (s 1) — Pél(i’ Il (1)
or
Dy = [l1ogPoso, (7. :)—108PS, (i, )l 2-+ llogPoso, (i, ) —logPS, (i, ]2 (2)
or

<'D¢1¢2(i7 :)7 Pé:)g(j7 )>
[|Paoyo, (75 )11 Pgy, U2
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(Poyo,(j, 1), P, (i, 1))
 [Pasay G )INPS, (7, 9)]] (3)

Dj=1- +1




Diffusion Transport Alignment (DTA)

We propose to use an inter-domain diffusion process that connects both
domains.

© Now, how do we assign observations from one domain to the other?.
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Diffusion Transport Alignment (DTA)

We propose to use an inter-domain diffusion process that connects both
domains.

© Now, how do we assign observations from one domain to the other?.
D;; contains a “cost” to move from one point to another. Thus, we
can solve an optimal transpor problem:

m7i_n Z D,'J' T,'j

iedy jeds
s.t. Z T,'j = qj, Vje b,
iedq (1)
Z T,'j =v;, Vieod;
JEP2

Tij >0, Vied,V)e b,
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Results

In order to quantify the alignment performance, we are interested in
finding how close to the true match, a given observation is assigned in the
other domain.

For this purpose, we define the error in the alignment of a given point as
the rank of its assigned counterpart in the nearest neighbors of its true
match.

Then, we extract two comparison metrics, one as the average of all the
individual errors, and the other as the median.
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Results
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Results
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THANKS!!
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