Unbiased Scene Graph Generation in Videos
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Dynamic Scene Graph Generation

Action: “Sittingon a sofa” time

Triplet: <subject-predicate-object>
eg: <person-next to- sofa>
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Spatio—-temporal scene graphs

*Action Genome
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https://github.com/JingweiJ/ActionGenome

Inherent Challenges Noisy Labelling
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Temporal Consistency in Object Classification
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Predicate Representations
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Memory Guided Training
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» If Ais too high, debiasing fails, and
if too low model becomes biased
towards data-poor classes.

» Memory bank of current epoch is
computed from the predicate
embeddings of previous epoch.

» MDU used during training only and
acts as a structural meta-regularizer. [/

N\

Page 7

/|

N

A
) )

J



Uncertainty Attenuated Predicate Classification
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Experimental Setup

Dataset SGG Tasks
Action Genome » PREDCLS: object bounding box and labels given
» 35 object classes » SGCLS: object bounding box given
» 26 HOI Predicates » SGDET: end to end SGG

Evaluation Setups

» With Constraint: At most one edge of allowed b/w subject-object pairs
» No Constraint: Multiple edges allowed b/w object pairs

Performance Metrics

» Recall@K: Recall computed over entire dataset making it biased towards data rich classes
» mean-Recall@K: Recall computed over each predicate class and then averaged
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Comparative Results

Table 1. Comparative results for SGDET task, on AG [24], in terms of m-Recall@K and Recall@K.

Method With Constraint No Constraints

Optimal 4

» PREDCLS: 4=0.5

» SGCLS: 4=0.3
» SGDET: A=0.5

mR@10 mR@20 mR@50 R@10 R@20 R@50 mR@ 10 mR@20 mR@50 R@ 10 R@20 R@50
ReIDN [64] 33 33 33 9.1 9.1 9.1 75 188 337 13.6 23.0 36.6
HCRD supervised [15] - 83 9.1 - 279 304 - - - - . -
TRACE [56] 82 82 82 139 145 14.5 28 313 418 26.5 356 453
ISGG [28] - 19.7 29 - 292 353 - - - - - -
STTran [9] 16.6 208 22 252 3.1 37.0 209 297 392 24.6 362 488
STTran-TPI [58] 15.6 202 218 262 346 374 - - - - 8 -
APT [37] - - - 263 36.1 383 - - - 25.7 379 50.1
TEMPURA 185 226 237 28.1 334 349 247 339 3.7 29.8 38.1 464
Table 2. Comparative results for SGG tasks: PREDCLS and SGCLS, on AG [24], in terms of m-Recall @K.
With Constraint No Constraints
Method PredCLS SGCLS PredCLS SGCLS
mR@10 mR@20 mR@50 mR@10 mR@20 mR@50 mR@10 mR@20 mR@50 mR@10 mR @20 mR@50
RelDN [64] 6.2 62 62 34 34 34 31.2 63.1 755 18.6 36.9 426
TRACE [56] 152 152 152 8.9 8.9 8.9 50.9 736 82.7 319 427 463
STTran [9] 37.8 40.1 402 272 28.0 28.0 514 67.7 82.7 407 50.1 58.8
STTran-TPI [58] 37.3 406 406 28.3 293 293 - - - - - -
TEMPURA 29 463 463 34.0 352 352 61.5 85.1 98.0 483 61.1 66.4
Table 3. Comparative results for SGG tasks: PREDCLS and SGCLS, on AG [24], in terms of Recall @K.
With Constraint No Constraints
Method PredCLS SGCLS PredCLS SGCLS
R@10 R@20 R@50 R@10 R@20 R@50 R@10 R@20 R@50 R@10 R@20 R@50
RelDN [64] 20.3 20.3 20.3 11.0 11.0 11.0 442 754 89.2 25.0 419 479
TRACE [56] 275 275 275 14.8 14.8 14.8 72.6 91.6 96.4 37.1 46.7 50.5
STTran [9] 68.6 71.8 71.8 46.4 475 475 779 94.2 99.1 54.0 63.7 66.4
STTran-TPI [58] 69.7 72.6 72.6 47.2 48.3 48.3 - - - - - -
APT [37] 69.4 73.8 73.8 47.2 48.9 48.9 78.5 95.1 99.2 55.1 65.1 68.7
TEMPURA 68.8 71.5 71.5 47.2 48.3 48.3 80.4 94.2 994 56.3 64.7 67.9

» Outperforms prior
methods in terms of
MR@K

» Does not compromise
on R@K




Comparative Results

* HEAD >100000 training samples

* 8000 training samples < BODY < 100000 training
samples

* TAIL <8000 training samples
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Qualitative Visualization

Ground Truth With Constraint (Ours) With Constraint (ST Tran) No Constraint (Ours) No Constraint (STTran)
book \ / dish book dish book food book \ /» dish book food
\ look at not contact / Iook at not contact !ook at not contact look at not contact / not contact
. . h Id hold h Id
other relationship ontheside of tOUCh onthe S|de of o in front of touch o on the side of touch o in front of
B — Person —" not look at B — person. — Iook at B — person. — not look at in ﬁ% IDTontoty—. person ~. other relatlonshlp
behind beneath sit on unsure beneath siton unsure beneath siton not look at behind beneath siton unsure stand on beneath siton not look at

& floor -/ floor -/ floor ‘-/ \ floor -/ K floor
book food book food paper/notebook food book food food
not |oﬁ not Ioﬁ look at eatﬁ m
not contact

hold hold hold

look at hold look at hold look at

touch

hold look at

in front of in front of in front of in front of

in front of

in front of in front of ? in front of not look at
R \/p;’k RIS~ person . qumm % .
behind beneath siton not look at beneath siton look at /\‘ behind beneath siton look at in front of beneath siton look at
W/ W beneath look at W/ \//
floor floor \ floor floor
floor
: Object . Relationship : Object (False Positive) : Relationship (False Positive)

Figure 8. Comparative qualitative results. From left to right: input video frames, ground truth scene graphs, scene graphs generated by TEMPURA,
and the scene graphs generated by the baseline STTran [10]. Incorrect object and predicate predictions are shown in green and pink, respective&v T\
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Uncertainty Analysis

Is the predictive uncertainty being attenuated?
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