Lookahead before you leap:
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Endto-end active recognition by forecasting the effect of motio fsag
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Active recognition setting
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Difficulty. unconstrained visual input
Opportunity:
A Not restricted to ssinglesnapshot.
A Strategically acquiringew views.
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Perception

- Action selection
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------------- Evidence fusion

Closely intertwined perception, action and fusion components

Prior art. Independent, often heuristic components

[Wilkes 1992, Dickinson 199Borotschnigl998,Schielel998,Denzler2002,Soatto2009,Ramanathan
2011,Aloimonos2011,Borotschnigz011, Wu 2015Malmir2 0 1 5, Johns
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Evidence fusion

Action selection
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FORECASTING THE EFFECTS OF ACTIONS

Towards real-world active recognition

SCENE

CATEGORIES
SUN360 panoramas

[Xiao 2012]

HAND-HELD &
OBJECTS = £
GERM$oy manipulation =

3-D CAD

MODELS
ModelNet10 3D models

[Wu 2015]
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Complex realworld categories + easihbenchmarkablesetups.
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Our idea:Multi-taskjoint trainingof components for active recognitiin
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SENSOR

Timeo+1

GT likelihood:
Top guesses:

6.28%
¥ restaurant, train interior, shop

Scene categories

GERMS SUN 360

Toy instances

11.95%
X theater, restaurant, plaza courtyard

68.38%
v Pplaza courtyard, street, theater
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e=Passive neural net

e [ ransinformation [Schiele98]

==5SeqDP [DenzlerO3]
Transinformation+SeqDP
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e=Passive neural net

== [ransinformation [Schiele98

==5SeqDP[Denzler03]
Transinformation+SeqDP

oo Ours

? GERMS )X ModelNet10
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e=Passive neural net
emShapeNets [Wul5]
es=Pairwise [Johns 106]
oo OUrs

Our method strongly outperforms representative traditional active
recognition approaches on all tasks.
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Ablation studies

-Random view:
(avg)

~—Random view:
(recurrent)

Training all 3 components jointly Is most critical to performance|.

Component module architectures
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DELAY 1 step
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