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Object Recognition under Occlusion Conditions with Generative Models
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Introduction

Results

Core object recognition is the capacity to quickly identify
objects regardless of variations in their illumination, pose,
color and the other types of identity-preserving
modifications. This process is largely solved through the
feedforward processing of visual information. Deep neural
networks(DNN) are shown to achieve human-level
performance in these tasks. However, object recognition
under more challenging conditions like occlusion is less
characterized. One potential mechanism for solving
occlusion is to reconstruct the occluded part of the object
taking advantage of generative models. Here we used a
Generative Adversarial Networks(GAN) for object
categorization under occlusion on cifar10 dataset. Results are
compared with a deep feedforward neural network, an autoencoder and a context encoder which is an unsupervised
visual feature learning algorithm driven by context-based
pixel prediction and context encoder is shown to reconstruct
sufficiently for object recognition under occlusion.

Methods Comparison

Beyond Core Object Recognition
First, MEG decoding time courses show that onset and peak
for occluded objects
Second, time-time decoding analysis suggests that occluded
object processing goes through a relatively long sequence
of stages that involve recurrent interaction—likely local
recurrent
Third, the results of backward masking demonstrate that
while the masking significantly impairs both human
categorization performances and MEG decoding
performances under occlusion, it has no significant effect
on object recognition when objects are not occluded.
Fourth, results from two computational models showed that
a conventional feedforward CNN (AlexNet) that could
achieve human-level performance in the no-occlusion
condition, performed significantly worse than humans
when objects were occluded.
1) Reconstruction with Auto-Encoder
2) Reconstruction with Context Encoder
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It is shown that taking advantage of generative models can
improve the performance of object recognition task under
occlusion. Also, occlusion in training time can give the model
robustness against this challenging condition.
Context encoders trained to generate images conditioned
on context advance the state of the art in semantic
inpainting, at the same time learn feature representations
that are competitive with other models trained with auxiliary
supervision.
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