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Introduction

Landmark recognition 1s very helpful in many ways. Tourist can find out
new attractive locations from social media and they can plan for a visit.
Landmark recognition may also increase the interests of tourists to visit
certain places through which 1t can contribute to the economy of that
country.Also landmark recognition greatly helps people to better understand
and organise their photo collections.
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Objective

To build an intelligent system for recognising landmarks 1n the Asian region
to improve tourism and business near to landmarks.

Dataset

e The Asian landmark dataset chosen from the Google Landmark
Recognition Challenge dataset [4]. We choose 30 different landmarks
from 30 different Asian countries.

e We used 35 images per landmark, for tramning and 15 images for testing
the model.

Methodology

e At the mitial stage of this study, we have tested different classifiers on
landmark classification and found CNN to outperform SVM, k-NN and
Random Forests (See Table 1).

e We fine-tuned the pre-trained VGG-11 model to obtain better results for
the Google Landmark Recognition dataset. In fine-tuning process we note
that using Optimizer as Adamax, Learning rate as 0.001, Loss function as
Cross Entropy Loss give better result. Since we have small number of data
we used 100 epochs.

e We also add an attention branch to the framework that combines the
predicted conv) features and fine grained features to gate or magnify the
conv) features to improve the precision of landmark classification (See
Figure 1).

e We utilize the 14x14x512 predicted feature map of convd to max pool the
features 1 to 1x1x512. After that we used one convolution layer to obtain
different number of features. From several trials we found that 1x1x1024
1s the best (See Table 2). Thereafter the features are reconstructed through
upsampling to yield 14x14x1024, thus producing dense feature map
14x14x(512+1024). The proposed method shows 94% of classification
accuracy by contributing the CNN to yield attentive image features (See
Table 2).
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Figure 1: Modified VGG-11 Model

| Conclusion

In this study we showed a modification to VGG-11that can recognize
Asian landmarks with 94% classification accuracy. Table 1 shows that
basically deep learning techniques like CNN works better on image
classification rather than shallow learning methods. Even from several
CNN models selected 1n this study VGG-11 model performs better in this
landmark dataset. Adding attention branch for original network extracts
more important features using max pooling. These mmportant features
combined with original features works to improve the knowledge of the
network.

Test Results

Table 1: Performance comparison of different classifiers
on Landmark classification

Classification rate
Nearest Neighbor

Table 2: Performance comparison of different number
of features selected at the attention branch on
Landmark classification

#Features lassification rate

16 89%

32 88%

64 90%

128 84%
256 91%
512 87%
1024 94%
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