
CombinedGraphLayer

CombinedGraphLayer

CombinedGraph:

graph building + graph convolution

learnable embedding 
(2, 6400, 256)

elementwise layer 
...

graph layer 
...

input elements 
(2, 6400, 15)

bin nearby elements 
(2, 10, 640, 256)

pairwise distance matrix 
(2, 10, 640, 640)

nontrainable layer 
output (batch, elem, feat)

graph convolution 15 →128 
(2, 10, 640, 128)

unbin 
(2, 6400, 128)

output elements 
(2, 6400, 128)

Uses built-in dense matrix, reshape and scatter/gather operations in TF. 
Requires batch-mode graphs. No N2 allocation or computation needed.

one or multiple graph 
convolutions for 

message passing Dij = exp (-|ei-ej|2) where

ei ∈ !256 is the i-th element

graph convolution 128 →128 
(2, 10, 640, 128)

As an example (batch, elem, 
feat) = (2, 6400, 15)


