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Aij = # synapses from node i to node j in A

Bij = # synapses from node i to node j in B

Let π :{1, 2, . . . , n} → {1, 2, . . . , n} be a one-to-one map
from nodes in A to nodes in B.

Alignment score: J(π) =
∑

ikmin
(
Aik, Bπ(i)π(k)

)
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Frank-Wolfe updates using gradient of doubly stochastic matrix:

J(P ) =
∑
ijkℓ

PijPkℓ min(Aik, Bjℓ)

[∇J ]ij =
∑
kℓ

[
min(Aik, Bjℓ) + min(Aki, Bℓj)

]
Pkℓ

Pairwise swaps over discrete permutations:
Sij(π) = effect on alignment score of swapping indices (i↔j)

prior to the action of permutation π

Leaderboard

Algorithms

procedure ∆ = EVALUATESWAPS(A,B,π)
▷ Compute gradient at π and permute rows and columns of B
for i← 1 to n do

for j ← 1 to n do
Gij ←

∑n
k=1[min(Aki, Bπkj) + min(Aik, Bjπk)]

Bπ
ij ← Bπiπj

▷ Evaluate difference in scores due to pairwise swaps
for i← 1 to n do

for j ← 1 to n do
Hii ← min(Aii, B

π
ii) +min(Aii, B

π
jj)−min(Aii, B

π
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π
ji)

Hjj ← min(Ajj, B
π
ii)+min(Ajj, B

π
jj)−min(Ajj, B

π
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π
ji)

Hij ← min(Aij, B
π
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∆ij ← Giπj +Gjπi −Giπi −Gjπj +Hii +Hjj −Hij −Hji

procedure (PT ,ΠT ) = DOFRANKWOLFE(A,B,P0,T )
P ← P0

for t← 1 to T do
▷ Compute gradient
for i← 1 to n do

for j ← 1 to n do
Gij ←

∑
kℓ

[
min(Aki, Bℓj) + min(Aik, Bjℓ)

]
Pkℓ

▷ Project gradient, compute step size, and interpolate
Q← argmaxQ∈P trace

[
G⊤Q

]
α← argmaxα∈[0,1]

[
S((1−α)P + αQ)

]
P ← (1−α)P + αQ
▷ Compute closest-matching permutation matrix
Π← argmaxΠ∈P trace

[
P⊤Π

]
PT ← P
ΠT ← Π

Discrete vs Continuous Search
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AC⊕DC Search Results
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