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Abstract: Under the background of a computer wargame system, a trajectory clustering algorithm named CTECW (clustering
trajectories of entities in computer wargames) is proposed. The algorithm is composed of three parts: trajectory pretreatment, trajectory
segments clustering, and visual presentation. Trajectory pretreatment transforms original trajectories into simplified ones which are
ulteriorly processed into linear segments. In the second part, the concept of density function derived from DENCLUE is introduced and
trajectory segments are clustered based on similarity measure under the framework of DBSCAN. The visual presentation exhibits clusters
of trajectory segments with martial meanings to trainees, which embodies practical values of CTECW. Both theoretical analysis and
experimental results indicate that CTECW could acquire approximate clusters more efficiently compared with TRACLUS and requires no
input parameters.
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LI B HOR e BARBL AR 22 4R BUZE AEARATT A SE 6 P 36T LCSS AR BT VAR DL T B 3T RR EG I 3 f 5 A )
Ii1] {4 %% (dynamic time warping, %% DTW) 5 4F (17 : B8, Yanagiswa 25 A U153 1 MBS 23 00325 o 45 BN 4 (138 B A
AT R T — A5 T P AR B AR ALYE B 8 R B, 0% oA R U T R . B DA AR TR B IR AR
Zhang 25 NV 28 7 2 s T 00 30 A ADUPE B R Dy ik AL RR EG B S . 35 A 42 49 T (principal  components
analysis, & FX PCAYIN K [ 85 . 52307 22 K 25 (Hausdroff) i 2 . LCSS. DTW Hl & T /R B} KB (hidden Markov
models, f&i Fx HMM), 71 A\ TR 55 25 i 1) 9 68 _F 6k PCA IRk G 88 10 J7 VA 45 F T 8 & M3FA . Hwang 25 AP 5¢
TR W 233 ) PR U AR AR 1R R, 35 L T T 55 0E S (points of interest, i Bk PO PRI AH B B 55, 1HL T 52 2 4 5 T
26 5 SUIX BT A5, 0 S — AN R A A5 % K 2 T R R 2 45 SR Lee 2% N TPLRE Y 10 B 5 bR B i 325 B
Z IR S . PATEE SR A BE R B IX 3 4 A, AN 52 B B A 1 R, A A T R B R LR B T A
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25 B R A T A 5 1 T R 4 B IR M BLE . Lee 25 NP2 28 23 B 28 AR AR DL i) R4 T TRACLUS 4503, Al ]
TS B S ) Bk B SR S SR T R T T ) SR S B e 8 2 Bt AT SR K Pelekis 28 A\ TR T ROM 4 B 16 0
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Fig.1 General framework of CTECW algorithm
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Fig.2 Original trajectory vs. simplified trajectory
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Fig.3 Simplified trajectory vs. trajectory segments
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Ci

Fig.4 Distance description of trajectory segments
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Hor, auiee FH gl A IR T AN R 1R R 1 50 BROAE BUT , anin MR 1, gt 2.
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EEE 1. Bl sy B B L B m Mo

UE B B8R dist(L, Ly) 2 79 A A AP FRE BRI, B AT] 3 EE B B 3 i 2 = A A S ORI 4 R T R
A 1) 2 B Ly, L A1 L

dist(Ly, L) = oy 'dshiﬂik T, 'da,k < Oy '(dshiftij + dshiftjk )+, (da,j + dgjk )

0]
Oty * (s, + Aspie, ) + @ - (dg + g, ) = (i - i, + @ - Ay ) + (g - g, + @5 - Ay ) = dist(Ly, L) + dist (L, Ly ).
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ERL 1 A DARAEAE T 2B (R4 73 BOR IS A ELHER A w0 22 18 R 5 [ AR FRAIRSVA K R R BE, DA i
LENIEVE
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AT TR /AN HL 25 A G 5 14 S A2 2 B8 ) 0L T2 v 5 4 K F e 745, A ST DBSCAN 7RIy B A HE 4ok
S RS 5y BER IS I AR, 1% 5 TRACLUS S0 SN AN [ 2 b 7E - A SO 4% T DENCLUE Sk i

© PERREERSMROT  httpy/ www. jos. org. cn



470 Journal of Software %153 Vol.24, No.3, March 2013
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TEX (KL BRI 4 BR). 2008 6 S T T BRAM & 5 JU8 43 Be LeD W A it 0 (L)= & 3F H3Lienear(L),L; 5 L
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ENX 13 (EERARBLEFR). K AE2 745 CeD, % ¢ & 0 oofl1 5 J3 1) BRAEL &35 1l 2 LA AN 24 AR C 4 th
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Fig.6 Trajectory pretreatment
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Fig.7 Parameters choice
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Fig.8 Contrast of clustering results
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Fig.9 Visual presentation results
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