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Rapid and accurate enumeration of a
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CNN2LSTM
Recurrent process: 2-dimensional long short-

ing a convolutional neural net (CNN).

rent component to create a numeros-
numerosity for the visual stimuli.
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1. Process images into feature maps us-
3. Use resulting representation to predict

2. Pass the feature maps to the recur-
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Marcus A Werren, Anna S Bosman (University of Pretoria, South A

Approach for Artificial Number Awareness

Teaching CNNs to Count

term memory (2D-LSTM) accepts CNN fea-

tures as time series input.
Resulting X-LSTM and Y-LSTM outputs are

Recurrent deep learning architecture: output
concatenated for the linear layer’s input.

in the form of classification or regression.
m, n, F: feature map width, feature map height, number of feature maps

1 Numerosity

2 Proposed method
Can recurrent connections es

k: latent space dimension
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