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Abstract 
In this decade, the importance of deep learning has grown rapidly. In this presentation, I will 
provide a brief overview of two of my deep learning publications. 
The first paper introduces a neural network (NN) architecture designed to improve the 
basecalling of third-generation sequences from Oxford Nanopore Technologies (ONT). 
Third-generation sequencing has the advantage of rapidly generating long nucleotide read 
data with high throughput. However, the read accuracy is significantly limited because the 
process of decoding raw electrical current data to sequence is heavily influenced by noise. In 
this work, we leverage the benefits of convolutional and recurrent layers to better identify 
both short- and long-range signal dependencies. Extensive experiments validate that the 
proposed MSRCall model outperforms other basecallers in terms of both read and consensus 
accuracies. 
The second paper presents a novel convolutional neural network (CNN) layer that can 
enhance visual object recognition. Drawing from the experience of the part-based method, a 
traditional machine learning algorithm, we introduce a new CNN layer called the 
co-occurrence layer. This layer can detect discriminative object parts without requiring 
additional annotations or parameters. By integrating this layer into existing CNN models, we 
achieve a state-of-the-art recognition rate on the CUB200-2011 benchmark. 
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