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Obtaining an audio fingerprint of query audio;

wherein the audio fingerprint comprises a first part

configured for indicating a content feature of the

query audio and a second part configured for

showing credibility of the first part

Recognizing the query audio according to the audio

fingerprint of the query audio to obtain a

recognition result
 

FIG. 1 
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Converting audio into a spectrogram

Determining a feature point in the

spectrogram

Determining one or more masks for the

feature point in the spectrogram, wherein

each of the one or more masks contain a

plurality of spectrum areas

Determining mean energy of each of the

plurality of spectrum areas

Determining an audio fingerprint bit

according to the mean energy of the plurality

of spectrum areas in the mask

Judging credibility of the audio fingerprint

bit to determine a weight bit

Determining an audio fingerprint of the

audio according to the audio fingerprint bit

and the weight bit
 

FIG. 2 
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Carrying out a first ranking on a plurality of known

audio according to each individual first audio fingerprint

unit, and selecting first k individuals of the known audio

as a first candidate audio collection according to a result

of the first ranking

Carrying out a second ranking on the first candidate

audio collection according to a plurality of sequentially

arranged first audio fingerprint units, and selecting first

n individuals of first candidate audio in the first

candidate audio collection as a recognition result

according to a result of the second ranking
 

FIG. 3 
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Searching known audio containing more than a preset

quantity of first audio fingerprint units from an audio

database as a second candidate audio collection according to

an inverted index

Determining a term frequency of one of the first audio

fingerprint units in a second audio fingerprint of one second

candidate audio based on a forward index

Determining a document frequency of one of the first audio

fingerprint units based on the inverted index

Determining a term-frequency-inverse document frequency

score of the second candidate audio according to the term

frequency of each of the first audio fingerprint units in the

second audio fingerprint of one second candidate audio and

the document frequency of each of the first audio fingerprint

units

Ranking the second candidate audio collection according to

the obtained term frequency-inverse document frequency

score of each second candidate audio to obtain the result of

the first ranking, and selecting the first k individuals of

second candidate audio from the result of the first ranking as

a first candidate audio collection
 

FIG. 4 
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Obtaining a second audio fingerprint of one first

candidate audio in the first candidate audio collection

Determining a unit similarity between each of second

audio fingerprint units and first audio fingerprint units

contained in the second audio fingerprint of the first

candidate audio

Determining a similarity matrix between the first

candidate audio and the query audio according to each

unit similarity

Determining the sequence similarity score of the first

candidate audio according to the similarity matrix of each

first candidate audio

Ranking the first candidate audio collection according to

the sequence similarity score of each first candidate audio

to obtain a result of a second ranking, and selecting first n

individuals of first candidate audio from the result of the

second ranking as a recognition result  

FIG. 5 

Defining a plurality of straight lines whose slope is a

preset slope set value in the similarity matrix as

alternative straight lines, and determining a straight line

similarity of each alternative straight line according to

each unit similarity contained in each alternative

straight line

Determining an alternative straight line to maximize the

straight line similarity to be defined as a first matched

straight line

Determining a straight line similarity of the first

matched straight line as the sequence similarity score

FIG. 6 
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Selecting a plurality of points with a highest unit

similarity from the similarity matrix as similarity

extreme value points

Fitting a straight line in the similarity matrix as a

second matched straight line based on the plurality

of extreme value points

Determining the sequence similarity score

according to the plurality of unit similarities

contained in the second matched straight line

FIG. 7 

 

Obtaining various types of first audio fingerprints of

the query audio, wherein each of the various types of

first audio fingerprints contain a plurality of first

audio fingerprint units

Obtaining various types of second audio fingerprints

of one first candidate audio, wherein each of the

various types of second audio fingerprints contain a

plurality of second audio fingerprint units

Respectively determining unit similarities between

second audio fingerprint units and first audio

fingerprint units whose type is identical

Determining a mean value or a minimum value of the

unit similarities, and determining a similarity matrix

of the first candidate audio according to the mean

value or the minimum value of the unit similarities
 

FIG. 8 
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Audio fingerprint acquirement

system 1100

Retrieval and recognition

system 1200

Audio retrieval and recognition

device 1000

 

FIG. 9 

 

Audio fingerprint acquirement system

1100

Spectrogram converser 1101

Feature point determination

module 1102

Mask determination module

1103

Mean energy determination

module 1104

Audio fingerprint bit

determination module 1105

Weight bit determination

module 1106

Audio fingerprint

determination module 1107

 

FIG. 10 
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First ranking module 1210

Second ranking module 1220

Retrieval and recognition system

1200

 

FIG. 11 

 

Absolute matched submodule 1211

Term frequency determination

submodule 1212

Document frequency determination

submodule 1213

Term frequency-inverse document

frequency score submodule 1214

First ranker 1210

First ranking submodule 1215

 

FIG. 12 
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Second audio fingerprint

acquirement submodule 1221

First monomer similarity

determination submodule 1222

First similarity matrix determination

submodule 1223

Sequence similarity score

determination submodule 1224

Second ranker 1220

Second ranking submodule 1225

 

FIG. 13 
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First ranker 1210

Second ranking submodule 1225

Audio retrieval and recognition device 1000

Multi-type first audio fingerprint

obtainer 1300

Multi-type second audio fingerprint

obtainer 1400

Second monomer similarity

determination submodule 1500

Second similarity matrix

determination submodule 1600

Sequence similarity score

determination submodule 1224

 

FIG. 14 
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Memory 2001

Processor 2002

Audio retrieval and recognition

hardware device 2000

 

FIG. 15 

 

Non-transitory
computer readable

instruction

Computer readable

storage medium

3001

3000

 

FIG. 16 
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Controller

4180

Power

4190

Wireless

communicator

4110

A/V input

4120

User input

4130

Sensor

4140

Interface

4170

Output

4150

Memory

4160

4100

 

FIG. 17 


