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Abstract Radar signal identification of electronic warfare is a technology that recognizes the pulse
repetition interval (PRI) from a set of pulse description words (PDWs) generated by the signal
receiver. Conventionally batch processing is widely used in which a number of PDWs are
collected as a unit and identifies PRI from the batch. In this paper, we propose a feature
extraction algorithm based on the streaming process. This technique does not wait to form a
batch. Whenever a PDW(Pulse Description Word) is generated from the signal receiver, the
streaming process tries to form a cluster of PDWs, and makes the DTOA (Difference of Time of
Arrival) histogram, finds out the frame PRI based on the concentration ratio, and decides the
number of stagger stages. Experiments proved that the proposed algorithm derives stable
recognition results as the cluster size increases.
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Fig. 1. Batch style radar signal processing
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Fig. 2. Streaming style radar signal process.

71& R3] AE ALlstel A7t YAX LG
Zod o Lol FFotAY, AR E} 22 23
o] gittH M= 38 ettt A2 7|(processor)
£ 4o &3t= PDW 471 43 4= o4kl 23
tiote] 415 E4& FETT o] I TOAC] tigh
FBBAE FA5, ﬁéieﬂ gt = Q] PRI(Pp,
Frame PRDZ 312, PRI §3& ZAAT} Z39
&31= PDW 47} ”“’P“—:E 4 4t ZgsiA=
aE 719 4= Sl

32 5% s
J49) 53 BRI SR 2]
F 4] 415 SAR014 PDWE 4T Wt
o 7l 24l AT A, ohiw e 2HL
=
?]_

s

. PDWeF +4 7o) 294
AR AR fpppe 98 PDWY

SFup4o|1l, GJE‘ 39 A Fafeolt}, PWppw

¢t =89 s 2

AZolt}, Ze 207 A= AFsF QA(F9F

P& Yol 7AZlE 7.

~—

d= \/( fPDI;*JTG 2+(pwPDII;’I;/m)2 M

7 4= PDWet 7|2 2 33ke] ARE Aktela, A
A7t DAATH o) 2 220 T 50 4
PDWE vjAsich a1 #39] I37|(&, &4 514
H PDWE )7k AAR(TH,;, )BT 314, T SA] &
& 2z w92 PDW7} ol PDW F4o
= A et MRS 2HE SR

Algorithm 1. Dynamic clustering

input: PDW

output: list of cluster.

Algorithm

1) for each of PDW cluster

2) calculate the distance between PDW and
cluster center.

3 if distance < THy; ...,

4 assign PDW to cluster.

5 if size of cluster > TH,; ,
6

7) if PDW does not assigned to any cluster
8
9

)

)

)

) process cluster.
)

) make a new cluster.
)

assign PDW to this cluster.
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Fig. 3. DTOA histogram of 4-stage stagger signal
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Algorithm 2. Dynamic process

input: PDW

output: DTOA histogram, frame PRI, and number
of stager stages.

Algorithm

1) calculate h(7) according to the equation (3).

2) if size of cluster > 2x<TH,,_ ,
3) decide frame PRI by concentration ratio
4) decide stagger stages by equation (7)
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Table 1. Characteristics of mixed signals

Cluster Frequency Pulse Width Avg DTOA
Cluster! 8 GHz 1.0 usec 10 usec
(1step)

Cluster2 9 GHz 15 usec 496 usec
(8step)

Cluster 10 GHz 2.5 usec 1,030 usec
(1step)

Table 2. Custer and extraction time

Cluster Clustering Time Feature Extraction
Cluster1 33 66

(1step) (316 wusec) (666 sec)
Cluster2 1958 3978

(8step) (20,166 usec) (40,846 usec)
Cluster3 4060 8216

(1step) (41,696 usec) (84,507 usec)
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