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Dog classification is a challenging problem as certain dog breeds have
near identical features or differ in color and age. Our project, based on
the Stanford dog dataset, aims to classify the dogs into different
breeds. We preprocess the dataset and use different models including

Alexnet, VGG16, and Inception-v3 and achieve accuracy rate of 29.65%,
62.09%, and 79.28% separately.

The dataset comes from famous Stanford Dog Dataset[1][2][6] and
consists of two parts as follow.

Images: 20580 colorful images in 120 categories(120 breeds of dogs);
Annotations: name, size and bounding box for each image.

The pre-processing of dataset includes localization, data augmenta-
tion and normalization. We preprocessing the data with location fea-
ture with the help of Annotations. Since we use deep learning mod-
els, we do not need to extract specific feature by ourselves.

Alexnet[3] is a convolutional neural network designed by Alex Krizhev-
sky. It contains five convolution layers, some which follow with max-
pooling layers, and three fully connected layers.
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VGG16[4] is a convolutional neural network designed by Simonyan and
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Zisserman. It consists of 16 convolutional layers.
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Inception-v3[5] implements an inception module, which is based on

small convolutions. This unique module dramatically reduce the num-
ber of parameters.
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Models Alexnet VGG16 Inception-v3
Train 93.25% 52.39% 93.22%
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Model Loss (Alexnet) Model Accuracy (Alexnet)
14 — Train loss —— Train acc
Validation loss Walidation acc
17 - 0.8 -
10 -
LEL
B oy
A e
S o
6 < 04
\ 0.2 -
7 -
0 -
0 10 20 0 40 50 0 10 20 10 40 50
Epoch Epoch
Model Loss (WVGG16) Model Accuracy (VGG16)
26 - ;;T:g'u‘lgsﬂsn loss 060 -

o
w20 € pas
9 o
o
148 0.40
16 035
14 0,30 1 = Train accuracy
— Validation accuracy
0.0 25 5.0 75 W0 125 150 175 0.0 25 5.0 75 100 125 150 175
Epoch ) Epoch _
Model Loss (Inception v3) Model Accuracy (Inception v3)
— Train loss
Validation loss 0.80
P 0.75 A
0.0
2.0 1
i E- 0&as5
ui
= o 0.al
& _

15 ~

10 - K 0.50

— 0.45 - = Train accuracy
e Validation accuracy
'D-E - T T T T T T T T T T T T T T
0 2 4 & 8 10 1z 0 2 4 & B 10 1z

Epoch Epoch

We have applied three models to classify 30 breeds of dogs and

we find out that Inception-v3 model performs best. For Alexnet, it
is comparably shallow and is overfitting , which leads to low accu-
racy of 30%. For VGG16, it is much better and we achieved a
better performance on validation set as we use the method of
dropout. For Inception-v3, it is a relatively latest model thus it
achieved the best result.

For future work, we would like to apply new models like VGG19

and Inception-v4 to see if we can get a better result. Also, we
would like to dive into the comparison of different models and
find out why some work better while others are not.
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