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OVERVIEW EXPERIMENTAL RESULTS
.y . . - . . . eDatasets:: (a) MHAD (11-classes), coarse-grained (simple and small label sentences),
We utlhze llngU,lSth semantic associations between action label (b) J-HMDB (21-classes), mid-range (medium sized and moderate label sentence complexity,
sentences. to formulate shallow ACtiOl’l TI'CGS and GXplOI’G Ways (c) MPII Cooking Activities (64-classes), fine-grained (large and complex label sentences)
p )
to incorporate this coarse-to-fine hierarchy in existing deep HAD | LHVDE T M Conkivs
. . . Num unique verbs O verbs 19 verbs 42 verbs
neural network architectures, evaluating the 1mpact on Avg num verbs/Ibl | 1.128 verb/lbl | 1.0 verb/bl | 1.188 verbs/Ibl
.. : Avg 1bl length 3.182 PoS/Ibl | 1.333 PoS/Ibl | 2.297 PoS/Ibl
recognition accuracy and learning speed. Avg asc via verb | 0545 asc/lbl | 0286 asc/lbl | 1.656 asc/lbl
Max/min asc verb 1/0 asc 2/0 asc 5/0 asc
Num finer labels 11 21 64
MOTIVATION Num Gen labels 8 18 36
* Impact on accuracy:: hierarchical design improves accuracy up between 4 — 6% compared
: .. : . g : t -hi hical
Label sentence linguistic correlations indicate  potential||| ~°™" o
. . . . . . . . Architecture Datasets (mAcc. (Coarse, Fine)%)
similarities 1n appearance/motion representations of action Design —_MHAD J-HMDB MPIT Cook
, , , NH-BiLSTM (-. 64.17)% (-. 36.28)% (-, 29.45)%
video sequences. Action granularity level relates to label RLOE | as i | pss ER0N | erAL Al
sentence size and complexity. Actions with similar coarse H-13D (98.75, 96.38)% | (1847, 76.10)% | (1047, 5430)%
action motifs tend to share verbs with hlgh semantic SlmllarltY9 * Impact on learning speed:: hierarchical design increases learning speed in earlier epochs.
and differentiate based on finer object-related criteria. "

MAIN IDEA

Accuracy

— Tramning Finer Actions - 11 classes 0.3 1
— Training General Actions - 8 classes
- \alidation Finer Actions - 11 classes

We combine off-the-self part of speech taggers with custom

02 4 - \alidation Finer Actions - 11 classes

action-oriented syntax rules to detect motion verbs in label S 011 | = Vataston o erarenicr 11 csses
sentences. We define two-level Action Trees by clustering I
(a) Hierarchical DNN (b) Hierarchical and Non-Hierarchical DNN

labels based on action verb semantic similarities relying on
: .. .. e Coarse fusion level selection & accuracy impact: (a) late coarse (probabilistic) to
word-embedding associations. We reshape existing deep neural ||| mig level fine-grained, (b) mid level coarse to mid level fine-grained.

networks for this coarse-to-fine classification task, and utilize Architecture]  Datasets (mAcc. (Coarse, Fine)%)
- - Design MHAD J-HMDB MPII Cook
the representations learned for the coarser action set as H-BILSTM |(82.50, 70.25)%](45.68, 42.61)%|(60.70, 35.40)%
: : HFP-BiLSTM |(86.35, 65.46)%|(42.41, 39.55)%|(36.84, 28.19)%
complementary to the ones learned for the fine-grained action 13D (9875, 96 38)%0| (78.47 76.10)%| (7047 54.30)%
HFP-13D (91.35, 82.89)%|(67.17, 60.46)%|(60.34, 37.55)%

set, resulting 1n accuracy and learning speed improvements.

PROPOSED METHOD

* Visualize learned representation: using 1% and 2" PCA components, MHAD dataset

Hierarchical deep architecture Non-Hierarchical deep architecture

.-
Assign part-of-speech tags & refine tags with custom action-oriented syntax rules, account |, . o
. . . . . e coe’ % o®
for words with multiple semantic interpretations (e.g. screw: noun or verb, take off & take out). o ot | cy
. Verbs: discriminate between cases of the same verb when followed by an ad-position or a "
particle (at, on, out, over per, that, up, with) N
. e N 5 2%,
. From noun to verb: acceptable action description is formed as “e % . 75 R
verb + adposition/ particle + noun o ’ s _—
pol s By « %o s
Cluster classes based on verb commonalities or having verbs with high semantic content foo
similarity (based on Word Net-defined embed-dings). g | | m m B
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Word embedding :
g Labels A [ Verbs | via WordNet Afi‘?n CONCLUSIONS
. Stand up . Stand up i e

 Throwing a ball 1 e Throw @ » -i 0 - - ,f{ < -2_
« Clapping hand . E B B B Bo 7 » = . « e . . . . .
. Punching P » »5 S 5 % & § : £ |* Linguistic analysis on action label sentences provides useful insights
« Bending hands . : § B & 2 °@g = (£ = . . .
- Sidown o SeoTes et 2 il . | regarding potential correlations between labels.
- el el T 2 9 af A i . . . . e .. . . . .« . .
sandup L Jume — t = % 2% = : : o :|* Exploiting linguistic similarities allows action decomposition in a
) gor abel clustering > Pg s & 6 2 g . . )
Sy $z / based on verb ° & £ £ 7 | coarse-to-fine scheme, reformulating the recognition to a multi-task
similarities 2 = ’ .
learning problem.
Reshape architecture to comply with the dual learning task (a) coarse-, (b) fine-grained class ..The hierarchical hI.lngth representatl.o.n of the aCthn’ when mimicked
sets. Split into sub-networks for each task, add coarse representation to fine-grained. in the deep NN design, leads to recognition accuracy increase.
Frame-wise temporal model. » Exploiting the learned coarser representation in the finer learning
feat. vecs. ] ] ] . . . .
.‘) Fine-grained Action process, allows for faster learning in the earlier learning epochs.
S Conrsocrainec * Datasets with more complex and larger label sentence sets could
network temporal model. . . . . .
ﬁ: Coarse-grained potentially benefit more by a more elaborate linguistic analysis
] > Action Classification . . .
Cost function: approach, that i1s able to express the underlying semantic content
_ gn gn fn fn imilarities.
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