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Algorithm 1 Sinkhorn algorithm
Input: M, c, r, A\
Initialize: P, =e¢
repeat

scale the rows such that the row sums match r

scale the columns such that the column sums match ¢
until convergence
Return Matrix P,
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def compute_optimal_transport(M, r, c, lam, epsilon=1e-8):
nin
Computes the optimal transport matriz and Sinkhorn distance using
the Sinkhorn-Knopp algorithm
Inputs:
- M : cost matriz (n, m)
- r : vector of marginals (n, )
- ¢ : wvector of marginals (m, )
- lam : strength of the entropic regularization
- epsilon : convergence parameter
Outputs:
- P : optimal transport matriz (n, m)
- dist : Sinkhorn distance
nin
n, m = M.shape
# initialize: P = e™{-\lambda * M} (P_{ij} = e™{-\lambda * M_{ij}})
P = np.exp(- lam * M)
P /= P.sum()
u = np.zeros(n)
# mormalize this matriz
while np.max(np.abs(u - P.sum(1))) > epsilon:
# scale the rows such that the row sums match 7
u = P.sum(1)
P *= (r / u).reshape((-1, 1))
# scale the columns such that the column sums match c
P x= (¢ / P.sum(0)) .reshape((1, -1))

return P, np.sum(P * M)
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