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Problem Formulation
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Abstract

• Modern Sequencing platforms: Billions of bases per run
• De novo Transcriptome Sequencing via long reads: 

clustering of millions of long RNA sequences, termed 
reads, based on similarity

• Processing data could take up to days even with PacBio's
commercial package.

• Our solution:
• Using neural networks to find hashing functions for 

obtaining similarity  better scalability for parallel
implementation (GPU, FPGA, etc.)

• Designing a hardware accelerator
• Binarizing the network, for a more efficient hardware 

implementation

Motivation HashNet[2] for Read Similarity
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Neural Network Binarization

• Only convolutional layers binarized, to maintain accuracy
• Weight Binarization:

• Activation Function Binarization [3]:

• Deterministic first convolutional layer
• 64 masks of length 3
• Different combinations of {A, C, G, T}
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Results
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Original
Accuracy # Mult.

99.1% 234K

Binarized
Accuracy # Mult.

96.3% 4K

• State-of-the-art[1]: 
• Clustering based on obtaining the similarity 

graph between the reads
• Obtaining the graph:
• Pairwise similarity computation
• Similarity kernel  dynamic programing

• Latency: 𝑶 𝒑 𝑳𝟐

o 𝑳: sequence length 
o 𝒑: error (mismatch) probability

• Our solution:
• Using Neural Networks to capture similarity 
• Mapping to hardware for acceleration
• Binarization of the network for efficiency
• Latency: 𝑶 𝑯 𝒍𝒐𝒈(𝑳)
o 𝑯: number of neural network layers
o 𝑯 ≪ 𝑳
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