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Data

From Kaggle: 25,000 images of cats and dogs, half of each

Goal: train an algorithm to classify whether images are cats
or dogs
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Preprocessing

Before

After, 100x100 pixels

After, 50x50 pixels

After, 25x25 pixels
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Convolutional neural network

Models are built using Keras.

Figure: Model 2 structure

Figure: Training a model
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Keras models

Four different architectures:

Model 1 : C M F D D Accuracy (71.8 ± 0.6)%
Model 2 : C M C M Dr F D D Accuracy (75.6 ± 0.3)%

Model 2.1 : C C M Dr F D Dr D Accuracy (70.7 ± 0.4)%
Model 3 : C M Dr C M Dr C M Dr F D D Accuracy (79.3 ± 0.7)%

Trained on 10,000 images using 15 epochs

C = convolutional, M = max pooling, F = flatten,
D = dense, Dr = dropout
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Hyperparameter optimization

Figure: Validation accuracy as a function of dropout and learning rate.
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Hyperparameter optimization
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Figure: Accuracy as a function of epoch.
Blue = training accuracy, orange = validation accuracy
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Finding the best optimizer
Optimizer Optimal Epochs Validation Accuracy
Adam 20 81.2 ± 0.6%

Adadelta 25 75.7 ± 0.9%
SGD 400+ ∼ 73%
AdaGrad 25 79 ± 1%
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Figure: 10,000 pictures. Optimizer: Adam. LR: 0.001. Dropout: 0.25.
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Results

Accuracy: (85.3 ± 0.5)% after 30 epochs training on all
25,000 images.

Predict
Truth Cat Dog Total

Cat 1023 135 1158
Dog 201 1141 1342
Total 1224 1276 2500

Pretrained models can achieve an accuracy of up to 97%
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Evaluation of the model

Examples of the images that
the model guesses correctly
with highest probability.

Prob: 99.99%

Prob: 99.99%

Prob: 99.99%
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Evaluation of the model
Examples of images which the model guesses wrong.

Prob: 98% dog

Prob: 66% dog

Prob: 97% cat

Prob: 97% dog
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Testing the model on MNIST digit data

Test our best model on ones and sevens from the MNIST
database.

Accuracy for cats & dogs: (85.3 ± 0.5)%
Accuracy for digits: (99.84 ± 0.03)%

Slide 12/18 — Cecilie, Estrid, Maria, Louise (Niels Bohr Institute) — Classifying dog and cat images with Keras — June 11, 2019



References

Data: Kaggle
Model 1: Here
Model 2: Here (with modifications)
Model 2.1: Chollet’s Architecture
Model 3: Malireddi’s Architecture
General knowledge:
CNN and Image Classification
Developing a CNN
Hyperparameter Optimization with Keras
Guide to Hyperparameter Search
97 Percent Accuracy
MNIST digit: Dataset

Slide 13/18 — Cecilie, Estrid, Maria, Louise (Niels Bohr Institute) — Classifying dog and cat images with Keras — June 11, 2019

https://www.kaggle.com/c/dogs-vs-cats-redux-kernels-edition/data?fbclid=IwAR0pFKF45GCUOt909bfVfq9sz0SlDTU50AYSzrRci093-zoWeZSAQYrnmfQ
https://www.kaggle.com/carlosaguayo/introduction-to-deep-learning?fbclid=IwAR0oOZwVjasWy6e7n2PZYFs2YCKJTucxs7GcQ4HETJlY6vkllWmkRFc4nkc
https://www.kaggle.com/carlosaguayo/introduction-to-deep-learning?fbclid=IwAR0oOZwVjasWy6e7n2PZYFs2YCKJTucxs7GcQ4HETJlY6vkllWmkRFc4nkc
https://www.raywenderlich.com/188-beginning-machine-learning-with-keras-core-ml?fbclid=IwAR1mLmOVmyn-pz0-aZ9z8_Riv-Y-ajWw5wSvGEZRozSxW7zBthH9w-EQ8GI
https://www.raywenderlich.com/188-beginning-machine-learning-with-keras-core-ml?fbclid=IwAR1mLmOVmyn-pz0-aZ9z8_Riv-Y-ajWw5wSvGEZRozSxW7zBthH9w-EQ8GI
https://towardsdatascience.com/wtf-is-image-classification-8e78a8235acb?fbclid=IwAR2rvuRbRfsa3_nkFozEpY07ghJcsNMuxm5kna0RCALJm9IvWedOetTk1aw
https://machinelearningmastery.com/how-to-develop-a-convolutional-neural-network-to-classify-photos-of-dogs-and-cats/?fbclid=IwAR3sj6k-4RQe6sjc9bzsLN_mSu8Uceqx2eNpdKfi6homQl4Ii4Far2O_KNE
https://towardsdatascience.com/hyperparameter-optimization-with-keras-b82e6364ca53?fbclid=IwAR08TzjStPzrmeBkhmHeKA8eNlsl3qQu9ZlxkSkDi8s5gEJdmFgbU6npWw4
https://blog.floydhub.com/guide-to-hyperparameters-search-for-deep-learning-models/?fbclid=IwAR1yq9mL-WW6Y_AtCKR0Eay6dhWF4W0gkxU7w507OHE4dLDso9eT__eHOxA
https://machinelearningmastery.com/how-to-develop-a-convolutional-neural-network-to-classify-photos-of-dogs-and-cats/?fbclid=IwAR3sj6k-4RQe6sjc9bzsLN_mSu8Uceqx2eNpdKfi6homQl4Ii4Far2O_KNE
https://www.kaggle.com/c/digit-recognizer


Appendix

Figure: Model 1 structure

Figure: Model 2 structure
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Appendix

Figure: Model 2.1 structure
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Appendix

Figure: Model 3 structure
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Figure: Model 3 with the Adam optimizer, learning rate 0.001, dropout
rate 0.25 and run on all 25,000 pictures for 50 epochs.
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Appendix

Figure: Roc curves for Model 3 using the cats/dogs dataset and the
MNIST handwritten dataset.
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