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 Some Keywords Spotting methods

 Cross Modality view

 Cross Modality Attention E2E KWS



Keywords Spotting
>>> Hybrid ASR System

Hybrid System(AM+LM)

Keywords

GMM
Garbage loop

Overlap speech data?
Garbage loop weight?
Decoding window sensitive



Keywords Spotting
>>> e2e ASR System(CTC)

CRNN-CTC Based Mandarin Keywords Spotting ICASSP 2020
Adaptation of RNN Transducer With Text-to-Speech Technology for Keywords Spotting

Overlap Speech data?
KWS Training Data?



Keywords Spotting
>>> e2e kws

Attention-based End-to-End Models for Small-Footprint Keyword Spotting  Xiaomi

KWS Training Data?



Keywords Spotting
>>> Query by Example QbE

Unsupervised Spoken Keyword Spotting via Segmental DTW on Gaussian Posteriorgrams  MIT
Memory Efficient Sub-Sequence DTW for Query-By-Example Spoken Term Detection



Cross Modality View
>>> 

Overlap speech Data

Garbage loop weight

Decoding window sensitive

KWS training data

Use text as bias 

cancel decoder and just 

answer yes/no

Speech Data: S

Kws: K

fƟ(S, K)=0/1

Speech Embedding: AS

Kws Embedding: BK

fƟ(AS, BK)=0/1   

(Cross Modality Retrieval)



Cross Modality View
>>> 

CCA & KCCA: Canonical correlation analysis; An overview with application to learning methods

CFA & LSI: Multimedia Content Processing through Cross-Modal Association

JLR: Learning Cross-Media Joint Representation With Sparse and Semi-supervised Regularization

LGCFL: Learning Consistent Feature Representation for Cross-Modal Multimedia Retrieval

DCCA: Deep Correlation for Matching Images and Text

Corr-AE: Cross-modal Retrieval with Correspondence Autoencoder

CM-GANs: Cross-modal Generative Adversarial Networks for Common Representation Learning

MMCA: Multi-Modality Cross Attention Network for Image and Sentence Matching

…



Keywords Spotting
>>> Cross Modality

END-TO-END ASR-FREE KEYWORD SEARCH FROM SPEECH IBM



Keywords Spotting
>>> Cross Modality

END-TO-END ASR-FREE KEYWORD SEARCH FROM SPEECH IBM



Keywords Spotting
>>> Cross Modality

Streaming Small-Footprint Keyword Spotting Using Sequence-to-Sequence Models Google



Keywords Spotting
>>> Cross Modality

Streaming Small-Footprint Keyword Spotting Using Sequence-to-Sequence Models Google



Keywords Spotting
>>> Cross Modality

End-to-end keyword search system based on attention mechanism and energy scorer for low resource languages THU



Keywords Spotting
>>> Cross Modality

Att. Model
(B-LSTM)
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Attention weight: AttW(vector)

RNN
Encoder

RNN
Decoder

Phone
sequence

NMT

End-to-end keyword search system based on attention mechanism and energy scorer for low resource languages THU

Speech embedding: SphE(Matrix)

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 =
𝑬𝒏𝒆𝒓𝒈𝒚(𝑺𝒑𝒉𝑬 ∗ 𝑨𝒕𝒕𝑾)

𝑬𝒏𝒆𝒓𝒈𝒚(𝑺𝒑𝒉𝑬)

𝑬𝒏𝒆𝒓𝒈𝒚 𝑪 = 𝑺𝒖𝒎(𝑪𝑻𝑪)



Keywords Spotting
>>> Cross Modality



Keywords Spotting
>>> Cross Modality Attention E2E KWS
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Keywords Spotting
>>> Cross Modality Attention E2E KWS



Keywords Spotting
>>> Future work

 Control FA

 Test on Overlap Speech



Thanks


