
   
   

 

 

Determine feature data of a target sub-band

Input the feature data into a trained spectrum sensing model to 

obtain a spectrum sensing result
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Acquire first frequency-domain data of the target sub-band 

according to a predefined sensing granularity

Obtain an antenna covariance matrix of the target sub-band through 

calculation according to the first frequency-domain data
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FIG. 3 

Acquire a time-domain received signal from a target antenna

Perform a discrete Fourier transform on the time-domain received 

signal to obtain full-bandwidth frequency-domain data of the target 

antenna

Acquire the first frequency-domain data of the target sub-band in 

the target antenna from the full-bandwidth frequency-domain data, 

where the first frequency-domain data includes a plurality of pieces 

of second frequency-domain data, each corresponding to one time-

domain sensing unit and one frequency-domain sensing unit
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Group the plurality of receiving antennas into a plurality of 

horizontal antenna groups

For each respective one of the horizontal antenna groups, 

construct a plurality of first data matrices corresponding to the 

respective horizontal antenna group according to the first 

frequency-domain data corresponding to the respective horizontal 

antenna group and the time-domain sensing unit and the 

frequency-domain sensing unit corresponding to each piece of 

second frequency-domain data in the first frequency-domain data, 

where each of the first data matrices corresponds to one time-

domain sensing unit and one frequency-domain sensing unit

S211

S212

Calculate a horizontal-antenna-group covariance matrix 

corresponding to the respective horizontal antenna group 

according to the plurality of first data matrices corresponding to 

the respective horizontal antenna group

S213

Calculate a horizontal-antenna covariance matrix of the target 

sub-band according to the horizontal-antenna-group covariance 

matrices
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Group the plurality of receiving antennas into a plurality of vertical 

antenna groups

For each respective one of the vertical antenna groups, construct a 

plurality of second data matrices corresponding to the respective 

vertical antenna group according to the first frequency-domain data 

corresponding to the respective vertical antenna group and the time-

domain sensing unit and the frequency-domain sensing unit 

corresponding to each piece of second frequency-domain data in the 

first frequency-domain data, where each of the second data matrices 

corresponds to one time-domain sensing unit and one frequency-

domain sensing unit

S221

S222

Calculate a vertical-antenna-group covariance matrix corresponding 

to the respective vertical antenna group according to the plurality of 

second data matrices corresponding to the respective vertical 

antenna group

S223

Calculate a vertical-antenna covariance matrix of the target sub-

band according to the vertical-antenna-group covariance matrices
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FIG. 6 

Construct a plurality of third data matrices according to the time-

domain sensing unit and the frequency-domain sensing unit 

corresponding to each piece of second frequency-domain data in the 

first frequency-domain data, where each of the third data matrices 

corresponds to one time-domain sensing unit and one frequency-

domain sensing unit

Obtain the all antenna covariance matrix of the target sub-band 

through calculation according to the plurality of third data matrices
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FIG. 10 

Acquire a training sample set of a sub-band, where the training 

sample set includes a plurality of first training samples and a 

plurality of second training samples, the first training samples each 

include sample feature data corresponding to the sub-band in an 

unoccupied state and a first sample label, the second training 

samples each include sample feature data corresponding to the sub-

band in an occupied state, a second sample label, and a third sample 

label, the first sample label is used for indicating that the sub-band 

is not occupied, the second sample label is used for indicating that 

the sub-band is occupied, and the third sample label is used for 

indicating an angle of occupation of the sub-band

Train the spectrum sensing model based on the training sample set 

until a preset training ending condition is satisfied, to obtain the 

trained spectrum sensing model
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Acquire first frequency-domain sample data of the sub-band 

according to a predefined sensing granularity

Obtain an antenna covariance matrix of the sub-band through 

calculation according to the first frequency-domain sample data
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Acquire a time-domain received sample signal from a target 

antenna

Perform a discrete Fourier transform on the time-domain received 

sample signal to obtain full-bandwidth frequency-domain sample 

data of the target antenna

Acquire the first frequency-domain sample data of the sub-band in 

the target antenna from the full-bandwidth frequency-domain 

sample data, where the first frequency-domain sample data includes 

a plurality of pieces of second frequency-domain sample data, each 

corresponding to one time-domain sensing unit and one frequency-

domain sensing unit
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