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Evolutionary path mining of domain knowledge by joint
modeling in space-time domain

JIN Chen, XIE Zhenping, REN Liyuan, LIU Yuan

(1. School of Digital Media, Jiangnan University, Wuxi 214122, China; 2. Jiangsu Key Laboratory of Media Design and Software Technology,
Wuxi 214122, China)

Abstract: In special technology fields, there might be evolutionary relationships between various knowledge
concepts, and these evolutionary relationship can be used to depict the developmental venation of the corresponding
technology field. However, the characteristics of fragmentation, disorder, and large scale in domain knowledge
systems make it difficult for users to accurately identify these knowledge relationships. To address this problem, in
this paper, we propose an evolutionary path mining method based on skeleton clustering and the joint modeling of
domain knowledge with respect to the space-time correlation. In this method, first we express the knowledge system
as a knowledge network with joint space-time correlations, then we adopt the skeleton clustering method to extract
the evolutionary path of the knowledge network. In addition, we analyze the connection between the evolutionary
paths based on the development of the knowledge concept. An experimental analysis of the digital media domain
shows that the proposed method can effectively extract the evolutionary path of domain knowledge, which has
significant value for knowledge learning and personalized recommendation.

Keywords : knowledge evolution; evolution path; knowledge network; knowledge systems; space-time domain

combination ; skeleton clustering; digital media knowledge
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14) end
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ARSI 3 2 DAL S AR 2 G R )T
A I B SR N H TEHF F L, 1
BT GBI AR BRI PR R
B8 1994 AR AL LT BT QB R, X
SR BB WA A 3 R e T A Al X A
BETEIE AR SEFEARNGRE . 1995—2000
AR TR AR B E Tz N, LS B e ik
PRGBS R ST AR T L LR

FA7 A AR ) ) R PR 7 R I T B R A ok
B 2000 4F FF 1h Kl 7 4K OE 2 aE A BT B
7B CBTE R BT E R B
AR R S K AR AT L 52010 A
U B IR GUR R T Z 0 ad, < Wpkr=lk |
O 248 e XK A5 O B R AR BT T X ATl Y B R
Ji <A CH SR CREEEBL” R b
B B Ly A S B AR I T BT I AR 1 & R f
BN AT AT bR R B A E R AR
FRACETC R B R, B RS 10 &
WAL A WAL AR B AR — 5, i — 2P R
ALK i AT Sk

R4 —FREHRKREBFEENNELERZ

Table 4 Typical complete evolutionary path in digital media knowledge domain

Ay HALHEAR

1990 HRAC A 45 — IR — Fl O — iy — B AR AR — A A 4% — R - A5 5 — - B0
1991 BRI - PG - F A 5 — SR AR L — LB — 0 Ak — 2 o oV — Fl A - T2 4%

1992 TCLR LT 46— ARG IR — 2 B 2 0 — IR AR — BV B0 - 406 — 4 X~ 15 B 2% — 15 B IR 55
1993 15 B 55 -5 — 5 B0 Uk — FL AL 207 — - - RO R A — 1 15— AL ] — e 4k 4
1994 AR5 AR - 4 A - AR - SR DL R~ 4K

1995 TR —F, A — 2 A BT F =TSR FH - 2 A 3R G — Sk i LT 20

1996 PUWT B2 - T 2 — B IR - 7 -5 5 15 B HOR il AE HR -4 b b 3

1997 BT A A 38 5 AR — AL 1% — AR Ak 20—~ T A — A 2= s )

1998 FeGT G RIS - - A (5 BN e 10 SRR TR HIL - 9 4 — b 30

1999 AL B i — F TS - R ML) % i AR 20 — P A — LA 2 T — FL

2000 P — 250 - IR — EL I P — 5 Bl - P 4 TR AE AR

2001 WAFHAR R B -5 B -5 B HOR S PR B -8 10 A U -8 2 L i — LI
2002 IR TP - Z AR - SRR - B AR AR T AR - A

2003 RS b B I AR R P AR — 40 F O — PR X AT — 40 — 52 A

2004 HL S FILL =T 46— 1 4% Z07R — Fl - — B D00 4 — X 288 I A — AR B 85 - B B AR AL 58 2R~ SN
2005 LG — FARA Tl — A B A - 2805 8 B — VTS~ TF R — I XK — 15 S v — v P IR — % P o R A
2006 B P A 0 — PR AL — R B — 93t — 38 {5 R — T % — FEL A — FEL LT P B

2007 FL R P AR — e M= 6 — Fl (5 B~ Bl 3% T B3 15 R AR — o e A

2008 T I A — e R R — F 55— H O B - S

2009 AR % 2l P A — DX 08 T I — DO 246 T4k — 1] O sl — LA — F -

2010 TR Ml = 5 77 Ml — X 245 ek — A 12— BIA A 1

2011 IRAR AL 15— X 245 — AR — A% G2 AR — T 45 AR — 80 45 = Sk =l = AR 7=l

2012 AR~ 15 B 8 A % — o 20 K ) — [ o B DX — 4 AR — P 4532 7

2013 P 25 38 7 TR — 175 S5 IR 55— T8 2 — Gl ol — I A — [ 2% ¢

2014 PO 248 8 5L — 80 A — A G L LYY [ — A G AR — AR — 0 4 3l (5 R TR - R BE R B
2015 FREE S 576 — PG — R DAt 55— IR 000 — AR — A% e WL — R AR IR — L AR AR 7% 3 R e i — L Bl AR I

2016 G SR - BIR - ERIE AR — B A — AR - — e 4K - R 0
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T, R T — A BT A R 114 3 R ST ) %
T STV A5 B 25 43 AT 418k 11 A 0 SR B T
GERY, DR M T — A A A R 4% OF
Rl 1 24 SR A A R 07 A 3 1) T 4 B R 3
TE B SRAT 13 (R 8 AL Ik 465, AR F R LA ¥ 1k ok 2%
Xof B WA ST R ) & SR A TR A AT, TSR R
BT AT ) 2 T LIRSS A, AN 20 140 90 4E
AT < AL T HE T IRART SR AL G AR )
2000 47 1E 20tk ABRARAL I, & i A% G A4 1) 507
TRHERY 5 R SR AR HE 224 E S A, 4 < BT
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