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Object-centric representation

EXTRACT REGIONS NODE GNN GRAPH OUTPUT Node Region Generation
A FEATURES GENERATION EXTRACTIONS PROCESSING RE-MAPPING
Contri butions o1 K:l/ e Produce the most salient N =9 regions using a global processing.
P . metric = loU
ws 1. Each node is modeled by a function with its own set of parameters. 0.36
. DyReG can discover salient regions that du / 2. A recurrent function is used to achieve consistency across time. } 0.34
correlate with ijects locations, while bejng /. 3. Produce the location and size of each region. S 0.32
unsupervised at the object-level. I ; 0.30
e Our model creates localised graph nodes / My = f(Xy) € R XWxC 0.28
that improves the relational processing iy, = g;(M;) € R Vi € T,N 0 10 epoczr? 30
and obtains superior results on video classi- B y ——
fication tasks. I zit = GRU(2i -1, M) € RT Vi€ 1N IoU between our DyReG regions and ground-
. Localising the nodes, as a form of hard at- = /. 0,1 = (Amj s, Ay ¢, wie, hiy) = a© Wz, € R? truth boxes on Something-Something-V?2.
tention leads to a more explainable model.
. Model IoU
C Node Features Extraction
Grid baseline 26.8
O .
Our approach: h e Learn to generate region’s parameters using the video-level supervision. Center baseline  27.8
. . . w Detected boxes 47.1
o generate location and size ot IV regions. = o« Make the node feature extraction differentiable w.r.t. region’s parameters. DyReG 39.0
O Create IlOdeS by eXtraCtng features from d(C, + Az, P,) mazx(0,w — d(C, + Az, P,)) ® EXtraCt node features USIHg an interpolation kernel. IOU for OUT best DyReG model and Other base_

these regions using bilinear interpolation.
> > P lines on Something-Something-V?2.

e The kernel decreases with the distance to the center and is non-zero up to a maximal

* process the nodes with a spatio-tempora Discover salient regions, biased towards distance of w;

GNN and project each node into its initial
location.

Compute IoU between ground-truth objects

inStanCGS, that are USEfUl fOr Visual /C(i)(px,py) _ k;(gi)(paz)k;,gi)(py) cR and predicted node regions.

e« we do not enforce this metric in any way and

rEIatiOnal prO CESSing. kg) (Pr) = max (0, w; — d(Azi; pz)) learn without object-level supervision.

Results Granh P ] e score increases during training showing that
rap rocessing regions correlate with objects.

Something-Something is a real world dataset in- Model Accuracy Description
volving human-object interactions. e P th d ith tio-t 1 GNN similar t : k 6],
Static Nodos 1 48 Optimize regions across dataset rocess the nodes with a spatio-tempora similar to our previous work |6 Code and team homepage:
Model Too 1  Too 5 Ct-Time Nodes 86.77 Keep reglons fixed in time o« At each time step, send messages between nodes.
oae op op Semantic Nodes 82.41 Attend to all the input positions | | | oy ,
< QST [1] 62 6 37 9 DyReG Nodes 95.09 Full model with dynamic regions e Across time, update each node independently using a RNN. E r E E E
S TSM [2] 63.4 88.5 -
%‘2 SmallBig [3] 63.8 88.9 Ablation on MultiSyncMNIST of different types of node extraction. N =T . '-i:
S STM [4 64.2 89.8 Vi = Z a(Vjs, Vi ) MLP (v, vi,) € RC : "l
TRG [5 5.8 87.4 a. Static c. Semantic j=1 ' LII' he LS E
,S: L A A C
= DyReG - r4 64.3  88.9 Vigr1r = GRU(Vig, vie) € R F1E S
O DyReG - r3-4-5 64.8  89.4

Graph Re-Mapping References

Accuracy on Something-Something-V2 dataset.
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Visualisation of a single predicted kernel on
Something-Something-V?2.

e The features of each updated node are sent to their initial region in the input, as
indicated by their corresponding kernel.
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The goal of MultiSyncMNIST is to detect a group of digits that move synchronously.



