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Research and application on knowledge collaborative model
based on knowledge association tree

BAI Weihua, ZHU Jiaxian, CAI Wenwei

( Department of Computer Science, Zhaoqing University, Zhaoqing Guangdong 526061, China)

[ Abstract] Integrating precision education, multi — domain knowledge and various application technologies for personalized
education is a new engineering cultivation model in the era of big data. For these demands of knowledge collaboration, a knowledge
service system based on a knowledge association tree is presented. With the combination of four core elements of knowledge,
resources, users and services, it constructs an association tree which links the knowledge structure and resources, and maps the
learning needs of users into the core knowledge association tree to provide users with recommend precise learning paths ( associated
core knowledge sets) and knowledge collaboration services with learning resources.

[ Key words] knowledge association; knowledge association tree; knowledge mining; knowledge service; personalized education

0 51 F 1 tHX#THR

B S T R 2R A ARG 1 R 554
G BT AR R BB R S T 2
FI R 2 R A A B SRR R P
USSR 0 SRR R I ) N B R R Rl A 1 Bl 55 A
——R ], S 0 B A8 BR S A2 2] 4
g1, BRI R T A2 2] 75 5K BT A 55 5 TRHA
BAPIME T 2L, )60 P AR Xt 22 4 ek iR i
PROCHE Al A 2 — M A R g T 28 . R AR
PRI AR BB % VR A BB R A &5 5 1 0 TRUIR 55 R
R, S Z S A TR A P ) B A 3L A Ak i
BRI RE A AR NRTE R AR
CHRURT PR MRS R R EE AR SR
BHEDN 4N ROHENER R ERRENERET] B
PSR AR AR AR S50 2 P I 2R, e 5552
BTy 2R P SR A PR A A HEAL A 250
BT R o

FERIR IR B R, 22847

(1) ZETRPUR R R —Ff iy LA AN )
A RV 265 I £ B FD o X 28

(2) AVRBMRPLE 2T B0 2 18] AR A IR
PEAT DR UE B AL] 5 ok LEAL ] AIASE L 35 5 96 1
IR 2] 2 /NG FR A% BB 22 )RR 3 T R B
P AR ) R, 3 5 5 ) 4 T — R A T
PAFE USRI EATE 55 H AR 9 P O R M 2% 3k
SRR SCAR I 2 R AL R 255 12

o > AR R BE AR 2 R B R A A5 P
7N R o A 3 R 2 4R H S SR
RZ SRR S Wy 2] 3 2 05 RS 9 2 )
FRASE” Tk | LA SE BURE e PR AL 7 o 1 27 o B AR 4
O, TEA LT 2 AP S B 2 ) A
RSB ) AR B AR T S TR
WS EL: 2] BAR” R S 4R 1) — D sl 2 B JTR

BEWB: I AAHE =ML H (2019KTSCX199) ; 48 PRl Bl £ € 058 £ 300 H (2020G1004) 5 28 P& 2% B 4 9% 351 H (2019012612,
ZLGC201933) ; J AR A AL #2000 B (2021-GGISI-012)
EERN . AMHE1976-) 5 L FIZEZ, EEVFFR 0 . = IR KRB RPN

WIEE . KF% Email: 1030013@ qq.com
KB 2021-12-01

Y Y ENREEL o+t 4 4 L5 5 A




138 B o /5 M5 MM

12 %

R, B AR R < H R 2T BV T
SERRAITE R ;< HRET 5 RIS AR R R R ARAE, B
R 2 B 1Y RN 5 s [R] FR AR 2 ) X
B BRI A A S BT i A 4 T
19 TS EA T RN = A4

(1) $ERAMARTE SR 5 1 19 2% 2 ShALR 52 30 H AR
XN [ A —— R fuf 2

(2) IR HRIA R G A S R T T R RN E i B
TR ZAE RIS BB BB I A SO ——“ A A7

(3) Fiid = > A ARRRAE T 1 ) 8 1 IR
IR AR5 2 IR AT 2 > Be 1 BRSNS 8
T——" fnfar=g"

A BEAREE R R R, AT OB 2 ] HAR” |
R 371z 2 s ST V= & =l i1 15153551 R Va2 D 0
PR B S E T 1R 3 Yk FE R 254 .
S FRRRL (25 BR, 2= L) A (F
B2 i Rt B TRIRR ], 22 2 R ) ) 0

TE W 28 38 05 He AR Y SCRE  TH O 1S 4K ) 2
S BEUR A R BR VR G I B R ) R A S R A
BEHERE A PEAOORS VT AR RRHCE BT T B
FB, 2GR — Fh B SR S — i 55 1R
WS (5] BTG LRI IR ) B 25 K 8E F
PUS A5 B SR Sy i pke v 2 ) P O
TR A ) BEIRAX — ), — 7 T B A R B
TEFRERRL 5 — 7 T 2 A L PR EE R R ik
B 5615 BAR SO B A5 FRAE  FEAR TR
I, BATCR B FEZ I A A K (Ontology ) i X
Web XML JCEHE ( Metadata ) HE & ( Concept map)
A (Knowledge Graph) %6 | 223 WRIFIE) 12 A7
SETEA R IR 559 i b i A R — > bk
MIAEA , o FHIX BREE b A= IR N B R T
BT XYY R AR P AR LR 2] TR B

R Yo ) B AR B SR AR Y
DA KRR OGN, BB 5 v, AT DL A 90 36 46 7 3 A7 AE LA
IR

(1) Toi 1 o 0 5040 0 U 1k Ao Ak 1Y
HIREE I 55 R 2 o] BE A BRI R P A D 2
() IR 5 2 2] i R v A2 2% B R B AR A T LS RN
PR H 5

(2) X B A 2] ax by A0k 0 2 P A
PEAL FRIEACFORS THEAL B 55K o X 2 2] s Fe A gk
JEHATEAL, DL R 2T ORI A RO FA)

(3) HAGHEAS B, JC % B X 4> 1A R A4 43 i
G AT 55 B AR R, TCE VT AR AH SC B %

VR BRI AL B

ARSCHR T — MR 2 B TR A A
SERE MU AR S5t 45 R 1 R S IR ISR A5
Pt T — PR TR SCIR 1 o o] BRI R iR
IR FH ISR s S SRR AT XA PR AR AE 1 27 ) B A
HERE S T — bR TR SRR A A A DL
R NINE R EyrRr

2 FNEKBAREERNE T

2.1 HEREHEE

FERIZE E R 1 B IR B R, e B
P22 T ARBORR, IR AR s BT A
PRREAR . FEAIUANN L, B2 B DUTR B AH
HRARBIRHK :

(1) AFRSE RN Z B SR ROEER, filn . i@
T SO A RE SR 3 1) DR I i 1 R
ZIMZUOCR , B 45 (L tk 2 (B (RiEH0R
{6, BRI, B e - ), BAS (3l 7, 1 s
Jjoeeenr ) H (e Y B (e ), eeeee Y (X
WE BT 0 56 B TG, o) B ARE/BA R (ooene)

(2) T (2 ) Aot 5 1 L TR I
RARIZCER . B0 I A GEEELCHUR b 5
CBCHR 25 H) (2R (T35 Coomee ), HEIE (o)

S GRS B

(3) HRZ IR ARG R, AN A R 5 R A
Il BR8], AR A TR A7 A0 2R A SRR, 1]
LIPS €/ Tl € TR L (IR L T Y S A O e
JP7 R OB /BT AR S BRAE RS A
RS T AR BRSBTS X SRR AR A
TEFR A IR, X 2E SC R R 2 B /Y H R T
[ AR FR 5, R JC e TP i

(4) HIPr (2 A ) Z 1) 3 T ORI RS 5 5%
Bk AR R R v, P o 2 3 ] SE il — T
55 BEOLATBA B A 2% F B9 HSE, 58 UM Y AT
%5 ATEZAT 5 P T it H A A O ST U B
AN AR (AR AR b THE 5 SR SRR, BT LA
PP 2Z 18] 38 T 2% O U TR RS 7 AN [R] R 245 a5 L
R A SR

FERL ISR P A P SRS T 2 8] B
RGN R SR 2 8] 3 245 1] Al A G
W, HAE A SR AT Wediiid o i 22 ] RORCE (R0 o

(1) P S 5RES s Z A A F 38 1 1



5 2 1]

Ffte, 25 BT ARG B AR P R BB 5 K v 139

HAZ O FIR B2 A 0 4 R R R R B

(2) PR HITRSE 5 2 [ AR R T k8 ¢
U530 55 SOV A N T Y SRR B A AT DL SRR BE
TR 2 2 AH O s A RURE S

(3) AP 53R Z R ACE A TP (4E)
XPIZGEWRAEAR N RN A R RPN, AT LSRR
P2 R A SRR
22 BEEMEERUEX

RGBS A S Z RO R MG R KA
R LA AN ) 2 591 235 i 22 T) 1) A GBS A A 7Y
IR SS R FIOCER N A TR AL,

EX 1 RERHRGE R —BRRE N 4 W2
S A A (B 1~ 3 255 ) Mt 45
(26 4 J245 5 A, Ho BARSE S (RIZE 1 2) 3
5 3 2 LRI S G — S Sy R —— Al
WA o3 SC——FIR 5o A, I 45 00 (56 4 J2 4550
RGWRLE R T, — PRERFIRGE A

T =<ty sty R >

Hrb oy 3cshinie, A—"1MKH 1, = (1,./,
key,d) ;t,, HME—FRIEBEE SN GS id of R~ Rk
2R 5 key AR AL ; d S HITR R LB
R,

.....

Laure = (Sid3S1, S, oSy s Sur) 3

Hrpr, S, A GERAR S ME— AR id Fib% S,
FVPUSOCHEAEE 5 S, W BTIHA s S, IR
W5 Sy, AT VRAAEEESE ML

RENZESOCHE R, #5381 T, NS5 s Z A O
g, H— 1 UocH o .

R = (r,,r,,w,t)

Horb o, A ELE R (BORES 1) W95 id;r, NG
TR IS idyw PSR EERGE; ¢
RIRAYZE (73 3245 JRIRE I 3L 25 1 5 145 /G
BRI ) o

EX 2 P HERRESk

U = (ug,<uw,T, >,R,)

o, u,, BFAPEE,

Uy = {ui | (uid»uagwu(kg’udepz,'") f=1,2,n;
IR i, S, 2255w, BRSO TR 15,
< u,, T, > A B9 h U, R A% ORI
SHXSRIHIR ; R, eI SEREIR, ik P e fg 4>
Rt R BB T A SO R A 2R B

EX 3 HAPEFEEEER, = (u,,S,,C,D) TR
TP SRR Z AR SCHAE R

o w,, NP id g S, MRS, S g C
SEF PO BRI PEAT 53455 D 1 i P X B Y
TE P Il R AR

EX 4 HERFTUNERN KT = (T, M ,R,;) o

Horr, T, Ui O R SR Al Al 3=
B HRREE Y M, RAWRES M, = T\ T ,,T,,,
o T b SEBAFI G 0T U 5 A% O IR AR
m AR IR Ry, SN AZ IR SCHR  Fiid
eIy AT PAIAZE U R ZE B B X 17 (A . R 5 (R
AR R ERRERGA)

EX 5 %ﬂlﬂl'ﬁ%/\ﬁi’éﬂf R, = (Kirl Wi G, JF), %
IR T ERFRAIAT SRR RIS REA ROt R
PR IS RE DM R IR T PO R A 2
SR BC AR R

Horb, K, WG id;, HTTRAHIE id 4
B3 C, SRR A IR SOR SRS A e LR
RGE SL) 5 F RIZATR 6 B 1 SRR il ma ik AN

“ P — IR RIS F A — 8 I— I 4515,
B 1R, #5587 P (020210123, B E M, o),
s (HHEAL, F hik) IR (ARSI T, 2088
JET, pp, BVERBE T, o5, HTMIT, ), REETEIIR

RERE K R, (BAF,B M/ B+ ) LLEAHE SCHE
) (U20210123,
056 Ur 044 sk ... )
Tew — WHHL T BB g
s BT RS fram R.
grkgk HRBAE R AR RS BEA L R
BOEE B BREBet  Bhypey  (TORE BB
ABLC B A BR WA Ak FIFO sk FIFO
NG LRV AT ) Y=\ 127 BR/B+t BR/B+f
ARG BN pro @& FIFO mA M A ik

R
B1 “AP—REMIREHRK—FIERE—XE" L0
Fig. 1 An example of user— knowledge structure tree—resources—
relation
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Fig. 2 The part of the T, of computer science and technology
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Fig. 4 The aggregation and association of knowledge points R, in the computer professional curriculum group
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