Task: Given the input image and input tokens, the task is to develop a function to predict whether two tokens coexist in a block.
Rule: If tokens 7 and j are in the same block and tokens j and k are also together, then tokens 7 and k should be in the same block.
Rule: Vi, j, k : c(i,j) A C(j, k) = C(i, k).
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(a) Input Image (b) Ground Truth (¢) LayoutLM (d) SLrelax (e) LogicMP

An example of using LogicMP in the image segmentation problem.

Grounding Message cen VAT oo | =T ceo Algorithm 2 PyTorch-like Code for LogicMP with Transitivity Rule
Message to C(ey, e3) w.r.t. grounding g := —C(ey, e5) V 11C(ey, e3) V Cley, €3) is
ey ep.6(1) = Qe en(DCo(ey (1) |
: g = C(ey, €;) V ~1C(e,, €3) V Cley, €5) N
. Unary Potential ®,, Marginal Q Marginal Q
! > cur_logits = logits.clone ()
, 2 C(-.-) C(-.-) A = C(-,-) for 1 1n range(niterations):
§ Q = softmax(cur_logits, dim=-1)
o cur logits = logits.clone
: B » le!!!E;i:>IIIIIII esss : :
[
§ msg_to_ac = einsum(’kab, kbc->kac’, Q[...,1], Q[...,1])
. A -
- msg_to_bc = - einsum(’kab, kac->kbec’, Q[...,1], Q[...,0])
(@)
o (0% — :
msg_to_ab = - einsum(’kbc,kac->kab’, Q[...,1], Q[...,0])
msg = msg_to_ac + msg_to_bc + msg_to_ac
I g = Cleg,eq) v Cley, 5) V Cles, e5) cur_logits[..., 1] += msg * weight
v An Mean-field Iteration in LogicMP w.r.t. transitivity rule f := Va, b, c : =C(a, b) v = C(b, c) v C(a, b)

Overview of LogicMP. Pseudo Code for the Example.

Probabilistic modeling using Markov Logic Performing mean-field variational inference L tat " Converting the inference into tensor parallel
Network (MLN) over MLN. ess computation per grounding message. computations.
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