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Abstract: Target clustering problem, also known as group formation process, is a key and difficult
problem in situation estimation and belongs to the high-leve fusion field of information fusion.
Most of the existing target clustering methods cluster the targets with similar spatial positions into
one class, and only a few of them consider the multi-dimensional characteristics required for battle-
field situation analysis, such as the position, speed, course, attribute and type of the target.
Therefore, this paper firstly defines the multi-dimensional Euclidean distance based on the charac-
teristic attributes of the target according to the requirements of sea battlefield situation analysis.
Then., by using the two analysis methods of classification and density cluster, a battlefield entity
target clustering method is proposed to realize the real-time battlefield entity target cluster pro-
cessing. Finally, the proposed algorithm is applied to a military scenario data set for simulation

experiment. The simulation results show the feasibility and effectiveness of this method in target
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clustering processing in naval battlefield environment.

Key words: Situation analysis; Multi-dimensional characteristics; Target clustering; Density clus-

tering; Classification analysis
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* Step 1 * /Space Group Culstering
: for each P; ,P; € TR(k)(i#j) do

if mfdist(P;,P;)<e then
|[N(P) | <P))
end if

: end for

. Set clusterIDA=1

: Mark all the objects in TR (%) as unclassified
: for each P; € TR(%) and P; is unclassified do

if | N.(P;)|=MinPts then
Allocate P; to cluster A cusieripa
for each P; € | N.(P;) | do
if P; is unclassified then
Allocate P; to cluster A dusieripa
if | Ne(P;)|=MinPts then
Insert N.(P;) into N.(P;)
end if
end if
end for
else Allocate P; to cluster A cusierina
end if

Increase clusterID A by 1

[srin: Fmmonssi
!
—| SRR

22:end for

/ % Step 2 * /Functional Group Clustering
23: Set clusterIDg=1

24: Mark all the subsets in A as unclassified
25: for each A; €A and A; is unclassified do
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Flow chart of battlefield entity target clustering

Fig. 1
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26 Mark all the objects in A; as unclassified
27 for each A; (r) €A, is unclassified do
28 Allocate A; (r) to cluster Buserinp
29 find
NA;, ) ={A;(s) ‘ type(A; (s))=type(A;(r))}
30 for each A; (s) €EN(A; (r)) do
31: if A;(s) is unclassified then
32. Allocate A; (s) to cluster B usieriDB
33: end if
34, end for
35: Increase clusterIDyp by 1
36 end for
37: end for

/ % Step 3-1 * /Defense Group Clustering
38: Set clusterIDc €[ 1,5]
39: Mark all the objects in B as unclassified
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40: for each B; € B and B; is unclassified do
41: il tyep(BH=1

Y6 17 A OC HARIY R BAR 4, TR
42 clusterIDc=1 %Primary defense group
43 else if tyep (B;) €[2,3]
44 . clusterID¢=2 % Secondary defense group
45 else if tyep (B,) €[4,7]
46; clusterID¢c=3 % Tertiary defense group
47 else if tyep (B;) =201
48 clusterID¢c=4 % Four-level defense group
49, else clusterIDc=5 % Unsure-level defense group
50 end if
51: Allocate B; to cluster Cusierine

52: end for

/ % Step 3-2 * /Attack Group Clustering
53: Set clusterIDp=1

54: Mark all the objects in B as unclassified

5
55: for each B; € B and B; is unclassified do
)
)

56 threat (B;) sdp (B;) ,dd f(B;)—>attack (B;)
57 if attack(B;)=1

58: Allocate B; to cluster D useribn

59. end if

60 Increase clusterIDp by 1

61: end for

/ % Step 4 * /Enemy group, our group and middle cube group clus-
tering

62: Set clusterIDg€[1,4]

63: Mark all the objects in C as unclassified

64: for each C; € C and C; is unclassified do

65 if attribute (C;) =0
9607 A AH S H AR 1B R MR %, T IR

66 clusterIDg=1

67: else if attribute (C;) =1

68: clusterIDg =2

69 else if attribute (C;) =2

70 clusterIDg=3

71. else clusterIDg =4

72 end if

73: Allocate C; to cluster E cusierIDR

74 end for
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