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Motivation: Civil Flights Recognition Feature selection: a mask of ambiguity function Conclusions
In this paper, a compressed sensing based feature ambiguity function mask is 
proposed to serve as a time-frequency feature for emitter recognition. The 
sparse CS-mask owns abundant time frequency information for radarprint 
feature extraction. This approach has some merits:
• Cover more time varying information of signals 
• Avoid high dimension redundancy
• Possess better accuracy in civil flight meteorological radar identification
• own higher physical representation
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COMPRESSED SENSING MASK FEATURE IN TIME-FREQUENCY DOMAIN FOR CIVIL FLIGHT RADAR EMITTER RECOGNITION

Merits of CS-mask
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Masked Ambiguity Function: Containing IF info 
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Appendix

Radar Wave Viewing: TF domain 

1. Time domain         2. TF domain           3. IF Estimation         4. Database operation
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Ambiguity function is defined as:

If considering WVD and ambiguity as finite length N points sequences, then 
the matrix correlation of them as follows:

( 1) ( ) ( 1)f N N N D NA W    

Ψ is 2D Fourier transform matrix. Φ is measurement matrix. CS-mask feature 
based on AF is defined as：
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The sparse feature can be obtained according to CS theory, which can be 
optimized as:
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Classification Result 

Civil Flight Base 01

Ground Radar Base 02

Civil Flight Base 02

• Four databases including two ground 
radar bases and two civil flight bases.

• CS-mask owns higher accuracy and 
robustness in data sets I and IV.

• CS-mask and PSE both performs higher 
accuracy in data sets II and III.

• CS-mask preforms much more prevalent  
and stable in general.

Big Radar Wave Database
Our Lab own a big Radar waveform database, include  measured signals from 
different kinds of Radar emitter.

Building Civil Flights Database
Our Lab own a big Radar waveform database, include  measured signals from 
different kinds of Radar emitter.

Radar Pulse Database
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Record Amount in each Subclass More than 4GB Data and 
10,000 Records.
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Method: 

Mathematic Model:

Algorithm:

Information Representation:

Identification accuracy:

transfer signals from ambiguity to WVD

optimize feature using formulas (4)-(5) 
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Recognition result of Data set 4
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CS-mask Training rate 10% 20% 30% 40% 50% 60% 70%

I

CS-mask 93.42 95.59 95.64 96.62 94.64 96.48 98.33

PSE 39.34 27.82 29.73 40.78 49.62 51.57 61.08

Cyc-sp 56.14 53.79 66.57 69.09 69.52 69.91 71.75

AF-RS 80.10 80.62 82.10 81.82 80.86 73.01 76.00

         

II

CS-mask 92.01 90.75 92.87 90.57 90.03 93.17 90.16 

PSE 93.10 92.18 90.61 91.78 92.80 94.01 89.84 

Cyc-sp 92.25 83.82 85.15 66.35 63.93 56.80 51.02 

AF-RS 88.69 91.27 89.96 91.06 88.59 89.58 87.70 

III

CS-mask 96.74 99.39 96.67 97.54 98.72 99.51 98.72

PSE 98.63 99.10 98.68 98.95 98.28 100.0 98.11

Cyc-sp 83.24 81.23 82.91 85.82 77.16 83.59 82.78

AF-RS 82.91 78.20 79.28 81.09 83.13 83.25 83.02

         

IV

CS-mask 82.07 83.22 79.41 81.61 82.13 80.74 80.10

PSE 10.45 12.64 13.18 15.49 12.30 12.98 10.24

Cyc-sp 18.70 17.33 19.70 29.01 23.81 32.95 34.63

AF-RS 78.83 79.44 77.53 78.07 78.50 75.97 68.78


