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Motivation

Training samples

apple #1
all red

apple #2
half red

half yellow

apple #3
half red

half green

Testing sample

apple
all green

Trained Actor
  Turn camera to the red side.
Trained Recognizer
  Recognize the red side as apple.

Converged to a specific solution
The green side is 
not sufficiently 
trained.

In active recognition, joint learning of two modules, i.e., 
the policy and the recognizer, could collapse to an unin-
tended solution while hurting the generalization ability.

An example of drawbacks if not resolving the lingering issue.

We call this phenomenon happend during training as 
lingering to depict the agent being reluctant to ex-
plore challenging views. Our view visiting heatmaps (train) and 

accuracies (testing) without lingering.
The comparison on the final 
active recognition performance.
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A sample from Table-class. View visiting heatmaps (train) and 
accuracies (testing) with lingering.
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Main Idea

Quantitative Results

Visual Encoder

Evidence Aggregator 
(Recurrent)
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Aggregator and 
Disturbance selector
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Training

Original: Find and 
recognize red side.

Disturbed: Try the other
unfamiliar side.

Adversarial
Disturbance

Our intuition to avoid lingering during training is to introduce a perturbation term into the policy part. As 
the disturbance varies during training, we prevent the active recognition agent from falling into a specific 
combination. The perturbation term is modeled with an aditional adversarial policy.

Qualitative Results
t = 1

Top guesses: lawn, old building,
plaza courtyard (wrong)

t = 3
Top guesses: forest, mountain, 

lawn (wrong)

t = 5
Top guesses: coast, forest,

lawn (correct) Ground truth: coast

t = 1
Top guesses: restaurant, museum,

shop (wrong)

t = 3
Top guesses: expo showroom, 

shop, museum (correct)

t = 5
Top guesses: expo showroom, 

shop, restaurant(correct) Ground truth: expo showroom

Active recognition accuracy on both the ShapeNet dataset and the SUN360 dataset.

Our method performs active scene recognition. Each row contains results at 3 steps. The current view is 
marked with a green box, while the next available movement is the light yellow area.


